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Our 0 hot runners
when you put on

Build the Heathkit SB-I02 and SB-220
and set new DX track recordsI

Here's exceptional stabili ty and dial linearity
- made possible by an all solid-state linear
master oscillator with 1 kHz calibration. The
58-102 stabilizes itself in a fast m -mtnutes .
drifts less than 100 Hz per hour after initia l
warm-up. The receiver section delivers an
S +N/N ratio of less than 0.35 uV for 10 d8 ­
with front -panel selection of built -in 2.1 kHz
SSB crys tal filt er or optional 400 Hz crystal
filt er. And there's a dial resettable to 200 Hz:
180 W PEP SS8 input, 170W CW in pu t; switch
s elec tion of upper or lower sideband and
Cw : built -In side tone for monit oring; built-in
100 kHz crystal calibrator; t riple action level
control to reduce c lipping and distortion;
built- in VOX. and complete metering.

The 58-102 is the va lue leader because you
build it yourself to save on initial investment
and service. Simple circuit board/wiring
harnes s construction ge ts it all together.
Order your hot runner now - the famous
Heathkit S8-102 SSB/ CW Transceiver.
Combine it with the S8-220 Linear for the
ultim ate long-d istance runner.

Kit SB-I02, 24 lb s 385.00 '
Kit 88·600. 8 ohm matching speaker with
mounting space for AC supply, 7 lbs . . 19.95 ­

SBA-301·2, 400 Hz CW crystal filter ,
1 lb 22.95 -

Kit HP-23B, AC supp ly, 19 lb s 51.95 '
Kit HP·13B, DC s up p ly. 8 lbs 69.95 '
SBA·tOO·t , mobile mount, 6 lbs 15.95 -

The Hea thkit S8 -220 is the linea r amplifier
that the competition tries to measure up to.
Two conservative ly rated Eimac 3-500Z's in 8

ground ed grid circu it offer up to 2000 W PEP
SS8 inpu t, or a full 1 kW on b oth CW and
RTIY. The broad-b and pretuned pi-input
delivers maximum effic iency with low dis­
tortion ove r 80-10 meters. Only 100 w alls of
driving power is needed to prod uce full -rated
input.

S8-220 features include a built-in solid-state
120/ 240 V pow er supply; circuit breaker
protection: zener diode regula ting operating
bias to reduce id ling current for cooler run­
ning and exte nded tube life ; a large qute t fan ;
ALC to the driving unit to prevent over­
dnvtng: front panel switch selected mon itor­
ing o f grid current; re lative power and high
voltage. The S8-220 offers a clean, compact
des ign w ith the liberal use of internal
shielding for extra strength and component
isolation. Its gree n table-top cabinet com­
plements all your S8-series gear.

To tune-up, you simply set the band sw itch.
push the CW-Tune/ SS8 rocker switch to the
CW-Tune position and adjust the Load &
Tune controls for maximum relative power.
Push the rocker sw itch to the SSB posit ion
and you are ready to set a new DX track
record - with zkw PEP input, or a full gallon
on CW and RTIY.

Kit S8-220, 70 Ibs 369.95 '
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Build the Heathkit HW-I0l and SB-200
and run with a lkw kickl

The II W-t 01 h as improved receiver circuitry
a nd dia l dr ive a nd added front-panel SSB/
CW filt er selection. Sensit ivity bette r than
0.35 uV for 10 dB 5 + N/N. fm age and IF
rejection beller than 50 dB. 36-1 knob to d ial
ratio in a ball bea ring drive mechanism.
Thermal s tabilized FET VFO with 5 kHz read­
ou t. Buil t-In 100 kHz crysta l ca lib ra ted and
zero reset button. Front pane l crystal filt er
selec tion. Optional SBA-301-2 c rystal fiter in­
s ta lls in minutes. CW filt er offers razor sha rp
400 Hz selectivity. Built-In SSB c rysl al fil te r
d elivers 2.1 kHz selectivity at 6 dB d own.

Kil HW-I0l , 23 Ibs 259.95 '
Kit HP·23A, AC power supply,
191bs 51 .95 ·
Kit HP-13A, DC p ower s upply, 7 Ibs 69.95 '
SOA-301-2, 400 Hz c rys ta l filte r, 1 lb 22.95 '

Brawny partner in the Economy Kilowatt
pair. the 58-200 is a comple tely self-contained,
compact desktop rig with built-in solid-s tate
p ower supp ly that sets you up with 1200 w alls
SSB.l kW CW with 80 through 10 meter h and
cove rage . And since it requires only 100
watts PEP drive, it 's the idea l ma te for the
Heathkit HW·I0l and almost all other popular
transmitters and transceivers. A pair of 572BI
T·160-L are used for amp lifica tion, fan cooled
and shielded for maximum TVI protection.
Other no teworthy fea tures include a p re­
tuned cathode inpu t ci rcuit for efficiency,
low di s tortion ; ALe outpu t for automatic
exciter control; circuit breaker p ro tection ;
built-in SWR meter and antenna relay that
automatically switches to the exciter w hen
the li near is off; 120/240 VAC operation.
Kil SB-200, 50 Ibs 229.95 '
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--r;.~;;;';;A;;,-;e~.1i~3--- . - . - ,
I Benton Harbor, Mich rga n 49022 I
II 0 Please send FREE Huthkit Cata log. I)
I 0 Enclosed is $ , plus sh ipping. I
I Please send model(S) I
I Name I
I Address I
I Ci ty state l ip I
I Prices & specifications subject to change without notice. I
L ~~~::!~~~O~.~~~__~~~

HEATH ELECTRONIC CENTERS
Unll ' 01 Schlumberger Products Corp.
ARIZ.: Phoenix; CALI F.: Anaheim. EI Cerrito. los Angeles.
Pomona. Redwood Ci ty. San Diego (La Mesal . Wood land Hills;
COLO. : Denver; CONN.: Hartford (Avon) ; FLA.: Miami (Hia ­
leah) ; GA.: Atlanta ; Ill.: Chicago. Downers Grove ; IND.: In­
dianapolis; KANSAS: Kansas City (Mission); KY.: louisville;
LA.: New Orleans (Kenner) ; MD.: Balt imore. Rockville; MASS.:
Boston (Wellesl ey); MICH.: Detroit ; MINN.: Minneapolis (Hop­
kins) ; MO.: St . l ou is; N.J.: Fair lawn; N.Y.: Buffa lo (Amherst) .
New York City. Jericho; l.1.: Rochester; OHIO: Cincinnati
(Wood lawn). Cleveland. Columbus; PA.: Philadelph ia. Pttts­
burgh ; R. I. : Providence . (Warwick) ; TEXAS: Dallas. Houston;
WASH.: Seattle; WIS.: Milwaukee.

Visit your nearest Heathkit Electronic Center...
or send for FREE Catalog



HaIUc aI·amencan made FPM"IOO,
Mark II "safan"SSB/CW transceiver Is cas•••
from the Mauritania solar edlpse expeditions
to a raft adventure In the Atlantic.

Proven design in the tradition of the HT-37
and solid-state dependability are combined in
this compact transceiver featuring state-ot­
the-art FET's, hot carrier diodes and bi-polar
transistors for peak, reliable performance for
only $625.
Some of the high performance specifications
are :
• Designed for fixed, portable and mobile use
• Equipped with a self-contained Universal

AC and DC power supply system
o Compact dimensions (HWD) 51'2 x 12 x 11

inches
o Weight : 25 pounds
o Tuning ranges : 6-600 kHz Bands, 60-10

meters
• Built-in speaker
o Power requirements : 117 V or 234 V 50/60

AC; 13.4 VDC negative ground
o Modes: Selectable Upper or Lower Side­

band-CW or Rny
• Type of service: continuous operation with

2-tone S SB-CW-RTTY (50% duty cycle)
o Power Output: 125 Watts P.E.P. (Nominal)

into 500hms
• Receiver Sensitivity: Less than 1 uV for

15 db SN Ratio
o Selectivity : 2.0 kHz
o Receiver 1M : 60 db below 2 equal 10MV

signals
• Receiver Image and IF Rejection: Greater

than 60 db.

2 • CQ • March, 1974

• Internal Receiver Spurious: less than equ iv­
alent 1 Microvolt Signal

o Transmitter 1M : 30 db below P.E.P. (26db
below one of two equal tones)

o Adjacent Channel Desensit izing : 3 db with
greater than 10,000 MV

• Sideband Suppression : ·50 db minimum
@ 1 kHz

o AF Power Output : 2 watts
o Stabil ity: 100 Hz after warmup. Max. 100

with 10% line voltage change
o Frequency Readout : Within 1 kHz :!: 100

kHz of Cal. Point not more than 3 kHz across
entire 500 KC Band

o Break-In CWoSemi-Automatic
o CW Sidetone
o Audio Frequency Response: 500-2500 Hz

Nominal
o AALC: 12 db Compression
• AGe Figure of Merit: 60 db minimum
o Crystal Calibrator: Provides 25 kHz Calibra­

tion Signals
o Optional Accessories: MR-3oo Mobile Instal­

lation Kit; HA·60 Blower Fan Kit, works on
ACor 12VDC

halhcraFfersr6)
See your Hallicrafters distributor today or
write or phone:
The Halllcrefters Co., 600 Hicks Road, Roiling
Meadows, 111.60008 U.S.A.
Phone: 312/259-9600

lbushould be
wttha
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S tree t .
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AC·l0 POWER SUPPLY
lor 115 VAC operation

$39.95

540 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866·2421 Telex : 288-017

•
•

ranscelver

GENERAL: 0 Frequency coverage : 144-148
MHz 0 23 channels, 2 supplied (.52/ .52 and
.341.94) 0 Completely solid state 0 Current
drain: Rev 0.4 A, Xmit 2.7 A (Hi power) or 1.2 A
(Lo power) 0 Voltage required : 13.8 VDC 0

Antenna Impedance: 50 ohms • Frequency
adjusting Irimmers on every crystal 0 Size:
7K."W x 2~"H x 9KtO (18 x 6 x 24 em) •
Weight: 5Y, Ibs. (2.5 kg) .

TRANSMITIER: 0 RF output power: 10 W min.
(Hi power) or 1 W (Lo power) at 13.8 VDC 0

Frequency deviation: adjustable 10 ± 15 kHz
max., factory set to ~ 6.5 kHz • Automatic
VSWR protection

RECEIVER: 0 Crystar·controlled, double een­
version superhet. Sensitivity: Less than .35,uV
for 20 dB quieting 0 Selectivity: 20 kHz ar-s d B
(±30 kHz and adjacent channel rejection at
least 80 dB down) 0 Audio output: 1 W 0 Audio
output Impedance: 8 ohms • Modulation ac­
ceptance: 'j;7 kHz . Image rejection: -65 dB •
Infermodulation and other spurious responses:
at least 70 dB down.

R. L. DRAKE COMPANY
6 0 CQ 0 March. 1974
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OUR READERS SAY
Means Vs, Ends

Editor, CQ:
VK7RG's a rt icle on "Means vs. Ends in Ama­

leur Radio" (Dec '73 CQ ) unquestionably gets
my vote for best a rt icle of the year! Now if we
can only be as painstakingly realistic in devising
some answers to the problems he raises. . .

Though I agree with VK7RG that contests are
meaningless from a communications standpo int,
I do fee l they have po tent ial as tests of operating
skill. Current contest format and practice places
primary emphasis on station capabilities-of
2kw (o r more) linears, super beams on multiple
supe r towers, programmable keyers, computer
check-logging, etc. Since a contest which at­
tempts to equalize sta tion capabilities (see my
1972 suggestion of an "A. I operator's contest
with limits of 200 watts to o rdina ry dipoles and
verticals no more than 20' up ) seems to be
impractical ; why not a t least a coding system
which distinguishes, say. 5·10 levels of station
sophistication. Let the class I stations such as
W7RM, W3UA, W6AM , etc., compare with
each o the r as usual , but also let the class 7 guys
running 100 watts to simple dipoles or a multi­
band ground plane and using a simple keyer
compare among themselves as well.

Will iam B. Bachary. WB6CEP
Berkeley. California

Editor, CQ:
I wish to commend CQ for publishing the

excellent and timely art ic le by VK7RG, entitled
"Means vs. Ends in Amateur Radio" in the
December CQ. This is a well presented TH INK
piece and should be a MUST for. all a":,a l e~ rs .
It is remarkable how well he has hit the situation
in th is country, far away in VK 7! I am writing
him directly to thank him for the piece and Wish
you to know that I, a thinking amateur, realize
the tru th in what he says and I, for one, and
man y others like me are trying to do something
about this situation. Before it is too late!

Furthermore. I wish to thank you and co m­
mend you at CQ for installing the QRPp column
(by K8EEG ) in CO. QRPp has .bec~me .a vital
part of ham rad io today and IS widening Its
influence all the time. I run from 0.5w. to 1 kw
myself, so I am in both worlds as well as a con­
tributor to Th e Mill iwatt ,

Also, it was great to see The Novi~e Shack
by Herb Brier back in C9. T he NOVice IS an
important part of ham ra~lo and Her~ ~a s done
an excellent job of promoting the NOVice s know­
ledge and operation.

A David Middelton, W7ZC
Springdale. Utah

More Customer Service
Editor, CQ: . .

I was not surprised to see WI1h~m,. A.
Pearson's letter "Good Customer Service In

December CQ. becau se I myself had similar
outstanding service from Mr. Ted Henry of
Henry Radio in Los An geles.

I recently was look ing in vain for a Swan
TV2B so that I could opera te through Oscar 6.
The only dealer that I called that. had one was
Henry Radio. Henry sent the umt to Sw.an 10
Oceanside Calif. and Swan changed the d . to
50mhz, replaced a final. changed a crystal and
gave it a complete factory check. 1 received the
unit within 3 weeks at absolutely no extra charge
for all that work. .

I was quite thrilled with this customer onen­
tated effort. Business people must realize t~at
word gets around quickly when they provide
good service. Good customer service can be
more effective than thousands of dollars of ad­
vertisements. Hams talk frequently about equip­
ment dealers. Good serv ice reports can be
propagated quickly on the amateur bands. .

I will never settle for less than top service
aga in. I would not hesitate in buying .equ.ipment
from Henry in los Angeles even If I live In New
York. .

Howard Bernstein, WA2ZWS
Albany, N.Y.

Whither OX?
Editor, CQ:

KH6U's article, "Whither OX?" in the Dec­
ember issue is exactly the kind of article that
I fi nd most inte resting-wri tle n by an acknow­
ledged expert, fi lled with historical lore, and
ra ising a number of most pertinent quest!o~s as
to th is rather large segment of ham activity. J
also graduated to high power (ten watts) in
1932 with a pair of '45 lubes in TNT and vividly
recall working every sta tion heard on 20 meters
one evening namely, two of them, VK5HG and
J2CL It to~k nearly half an hour with each of
these 1X 1 whispers in the sta tic to verify call
letters and signal reports. 8, I00 miles was su­
perb OX then-it's still pretty good-a~d t~e

thrill of it is still well . remembered. But IS this
sort of thing "communication?" And were the
1930's really the "Golden Age of OX," as
Katashi calls them? What a re the fundamental
differences between then and now?

In ball park numbers, modern beams are
better by a factor of 5-both ways-and powers
a re up by a factor of 100, which gives the mod­
em DXer a factor of 2,500 over the Golde n
Days. Compounding this gigantic .factor are .the
inestimable advantages of operating trancerve,
and by voice with the efficient single sideband.
The number of hams have gone up by a factor
of ten and therefore, it is easy to see that it's an
entireiy new ball game and to my mind a far bet­
ter one, even though the "shoe pinches" in ent ire­
ly new ways. Katashi questions-and a good
que stion it is-as to whether OX has lost its sptr­
it of competition and sportsmanship; he writes of
"disorganized bedlam and turmo il" and o f " the

March, 1974 • CQ • 7



Announcements
Lancaster. Pennsylvania

The second an nua l SERCOM Hamfest and Flea
Mar ke l wi ll be held Su nday , March 3rd, fr om 9 a .m.
to 4 p.m. at t he U.S. Naval Reserve Cent er, Orange
St reet and Par kside Ave., lancaster , PA. Talk-in
o n .52 and .9 4 Simplex ; .0 1-.6 1 repeat . Hams and
ad ult s , S1.50 ; wives and childr en free .

Canton, Ohio
The Ca n ton Amateur Radio Club will hold its

annual Auction & Flea Market Frida y March 8.
at the Imperial House Mo te l in Ca nton, O hio.
beginning at 7:30 p.m. Doors wi ll o pen for se t-u p
al 5 :00 p.m. wit h Mobile Chec k-ins o n 147 .06

I continued 0 11 page 81 J

pett iness and sna rling. cha racte ristic of th e
phone bands of today." He refers to the manu­
factured contact and quest ions whether a OX
o perator is cornpetant who takes calls by district
or call areas in sequence.

Speaking to this last point first. I recentl y
operated from French Saint Martin fo r six. days
and worked by call a reas just as soon as the
pileup began to overwhelm. I worked each call
a rea r ight down to the weakest signal in the
"grass" and main tain that this is the way to do
it : furt her, all DX operators should operate in
this fashion. This forces the big boys to wait a
few minutes for the ir turn but gives the QRPer.
the youngster with minimal home brew equip­
ment who doesn't have ei ther a linea r o r a beam
and who perhaps has never worked rare DX
before, a t remendous sense o f acco mplishment
and exhilaration in making a cont act that would
be absolutely impossible if the DX opera tor
simply skims the cream off the top of the pile.
It's tough to do it this way, digging them up
out of the static, but I th ink it is far be tter sport
a t both ends. Further, th e cooperation and cou r­
tesy shown by the Sta teside hams in staying off
the a ir and awaiting their tum was almost un­
believable, even under conditions of high pres­
sure and desi re.

J have heard DXing and especia lly DX Con­
tests spoken of disparagingly as a Numbers
Game, o r worse. T his is like referring to foot­
ball as "agitat ing an inflated pigsk in around the
lawn." If one goes through one or two DX
Contests without beam and/or a linear amplifier ,
the frustration is so tremendous that there is
every incentive to dig in and build up one's
sta tion to the point that it is at least reasonably
competiti ve. The cha llenge of DXing has surely
brought about much more and far better com­
munication equipment. along with a host of new
and better operators. For exam ple. in the 1930·s.
Grote Reber. having worked more than 50 co un­
tries, looked around for new worlds to conqu~r

and fo r nearly a decad e was the only radio
astronomer in the world, mapping for the first
time the Milk y \Vay, with his homebrew 3 I-fool
d ish. In the process he went fo r a year and a
half withou t gett ing a signal( !) ; in recent years
he has received the very highest honors fo r his

[continued 0 11 page 7JI
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Little things add up
in MILLEN'S

•
01

Complete with cons, alkaline1116
battery and carrymg case •

PROTECTI VE r;;;i~~:;
POlVPROPAOPYl ENE L

CARRY CAS E ~

No power cord.
Performance equal to or superior to
best tube type dippers.
1.6 to 300 MHz
Smooth meter reading over
tuning range.

Good Dip.
Sens itive metering system, using
zero suppressing circu it.
Q·Multiplier for very sensitive
absorption-type wavemeter.

MANUFACTURING COMPANY, INC.
'50 EXCHANGE ST.. "ALDEN. "ASS. 0"48 ®
TEL. ( 6 1 7) 3 24 · 4 1 0 8
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t e real performer!
specifically for repeater

...or any TWO-METER FIXED STATION OPERATION

With

o
db­
db­
db-

-Gain compared to Y:. wave dipole
-FCC accepted for repeater application
-Based on EIA Standard RS-329

mec amca
Vertical element-llT

long, l-l/S" telescopic
to 3/S" OD high
strength aluminum

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

Connector-SO-239

Wind load-26 pounds
at 100 mph.

Wind survival-l 00 mph.

Completely self-supporting

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

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

electrical

6 db. gain over Y, wave dipole

Omnidirectional radiation pattern

Maximum radiation-at horizon

50 ohm feed impedance

Field adjustable-14Q.150 MHz

SWR at resonance-l.2: 1 measured at antenna

Sandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-5/8 wave lower section, '4 wave
phasing, 5/S wave upper section

Available !rom I
all distnbut~rSe the best!
whO reC0901z

THE HUSTLER MASTER GAINER
MODEL G6-144-A
Shipping Wt.: 6.S Ibs. Price: $49.95

I ~
. 1S8/lO ccrrenerce pori< d,ive. I

trorucs brook po", """' 44142
----l. orporotlon'-- _

Exporter: Roburn Agencies, lnc.,
New York, N.Y.
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Dummy Loads
" I just got my General license and have

been having a ball! However, although my
tunc-up time is very short I have been
bawled out for 'messing' up a freque ncy
when I thought no one was on. I have
been told a number of times. 'hey lid, usc

· c/ o CO, 14 Vanderventer Ave., Port Washing­
ton. .Y. J 1050

T RACKING down power line inter­
ference is a difficult task. Even if a
trained crew from the electric util ity

\ ,/ company has the proper instrumen ts
the job of locating an offending
transformer, insulator leaks, poor

ground etc.• requires lime.
One of the things most amateurs plagued by

power Hne noise forget to remember is that all
the noise they hear may not be coming from
one trouble-spot. For example, one amateur who
had "power line" noise problems found out
(with the help of an interference location crew)
that not only were two electrical circuits in his
own home causing noise but a neighbor a block
away had a defective electric stove that really
caused QRN when turned on. The power com­
pany found no problems with its own lines or
transformers!

Dirty high voltage insulators are a prime
cause of noise. So are leaky pole pigs-trans­
formers which feed a given section of housing.
Then you have poor grounds-these can be a
problem especially during dry weather. On the
higher voltage lines corona is a problem when
there is high humid ity- the hash generated by
corona (arcing) is terrible! This is a power
company responsibility.

Various noise sources can be probed with an
ordinary hand-held transistorized BC receiver.

Do not blame the power line feeder system
unt il you have checked all possible noise sources
in the home first. Check all switches (especially
dimmer and mercury types), motors, trans­
formers etc.

BY CHARLES J. SCHAUERS,*
W 6QLV

9 ELE MEN T YAG I
GA IN : 16 d b.
Mode l: MY -l~~-9

5 ELEMENT YAGI
GA IN: 12 db.
Mode l: MY-144-5

For de ta il e d spec if icotion s, see
you r outhori zed Mosley Dea ler
Or write Dept. 212 ..•

Match ing system incorpora tes a 200 Ohm
folded d ipole with a 4 to 1 coa xi a l balun .
Element leng th is adj us ta ble for c ri tic a l
tun i ng.

DIP LOMAT - 2
Made j: DI-2

DIPLOMAT SP EC IAL
Mode l: DI -2A

--~

VERTICAL GROUND PLANE ...
with spec ial cu stom feature s for

150 to 170 MHz.

Ga in: 3.4 db. compa red to 1/4
wove ground pl ane. Power Rated :
1 KW AM; 2 KW P .E.P. SSB.
Frequency Rang e : 144 - 148 MHz.
w ith speci al cus tom fe atures for

150 -1 70 MHz.. VSW R: 1. 5/1 or
better at resonance .

I
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BASSETT

2·6·1D·15·20·40·75

High g.in collinnr
on 2 meters

MODEL DCA·2M

$29.50 postpaid

In U.S.A.

Identical size, cost,
lnd appearance

Polished
chrome brass
sund.,d %·24 thread

fULLY ADJUSTABLE
TO fREQUENCY
IN fiELD

Low weight, low drag,
high strength
fiberglass

igb elliclency mobile
dportable .ntennn
rail amateur hnds,

, MARS, CB,
CURITY,
BliC SERVICE,

ARINE, AND
VERNMENT USE.



with

Professionally Engineered
" BEAM ED· POWER"

" BAL AN CED·PATT ER N "

" PERF ECT· M AT CH"

a dummy load 10 tune up a nd Ihen listen
for awhi le.' 1 know what a dummy load is
but do I rea lly need o ne?"

A ll concerned ha ms have a d um my load
that can be switched in. This antenna
"load" docs not "guarantee" tha t your set
is perfectly tuned to yo ur antenna (fine
adjustments may be necessary to compen­
sale for the s.w.r, your antenna feedli ne
exh ib its) .

mTEMS
SINC[ 1921

Yea,u FT· 10l A.loC_
" I am unable to receive an indication on

the meier of m y Fr-101 when in the A .L.C.
position by varying the mike gain when o n
XO meters. What could be a cause for this?"

Swa n 350 BC Overload
" I have a problem with my Swan 350

(bought in 1966 ) which I hope you can
help me with, On 75 meters 1 get a local
50 kw BC sta tion. This sta tio n operates on
1260 kH z and comes in with a bang on
3780 kH z ( thi rd harmonic ). Then recently
I have been getting other local BC statio ns
in the m iddle of the band. What may be
the answer?"

I'm glad yo u say "m ay be" for there arc
a number of things tha t could be happening
and I do nOI like to guess if I can come
up with a so lid answer. H owever, I had a
350 for awhile and my problem, believe it
or not was ground rectificatio n! I just had
a poo r ground . A real good o ne stopped the
whole problem even afte r I replaced Q,
(2N706) transistor in the v.f.o. which is
used as a butTer for isolation and Z mat­
ching. I did suspect trimmer capacitors but
this turned o ut 10 be a false lead . I checked
the crysta l latt ice fi lte r a nd it was o kay. I
did cu re the trouble w ith a filter tuned 10
the BC sta tion's frequency, but then I ran
into o ther problems. T ry th is : borrow a
signal generator. SCI it up for 1260 kHz
and connect it to the antenna through a
.00 I mf capaci tor. Usc low input. Co nnect
an a.f. output meter to the set and note the
reading. W itho ut changing the generator
output. d isconnect the generator from the
antenna and probe various points in the
rig until you once again detect a reading
o n the meier. Stop there and check all corn­
poncnts in the section. A defective antenna
coil in most receivers can raise havoc with
reception . . . however, strong stray r.f. en­
tering mixer sections can do likewise.

reXLaboratorie

-------....SB URy PARK, NEW JERSEY 07712, U.S.A

Antenna Systems

Also: Rotator·Selsyn-lndicator
Systems, Inverted-V·Kits.

"Baluns," Towers, "Bertha" Masts,
12-Conductor Control Cable

___---a~nd CO-al. SEND FOR PL-73

The design, craftsmanship a nd
technical excellence of Telrex -

Communication Antennas.

have made them the standard of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without 'cut and
try' and endless experimentation .

"th.e.- -~"
with a "MATERIAL" difference!

12 • CQ • March,1 974
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7473727 17069

Tired of Inflated Prices?

If you don 't ha ve our 1974 catalog, write for yours today.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224 ·6780 TWX · 910 ·830 - 6425

Check Sentry 's Offer to hold down your
2 Meter FM crystal expenses.

I I l

68
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73, Chuck, W6QLV

. First check the a.l.c. level adjustme nt as
given on page 23 of your manual. If this
docs not work, then check pot VR. on
pcb-l 184. Suspect capacitors C« and ell in
this ci rcuit. Also check switch connections.
Check both r.f. and a.f. drive.

Vo ltage Regulator
I have been reminded by a friend who

has had voltage problems in his shack, that
he has been using a General Electric volt­
age sta b ilize r rated a t 30 vo lt -a m ps ,
# 9T91Y4090 si nce 1968. It provides a very
stabilized volt age of 115 volts when the
input ranges from 95 to 130 volts. It cost
him less than $20 in 1968. So those of
you having line volt age regulation problems
should consider the GE stabilizer.

Burg la r Alarm Tripping
My rig is a Tempo I transceiver which

I have been using for just under a year.
Recently I installed an MP 33 /40 antenna
On the roof. Since then, when I work on
15 meters it sets ofT my Honeywell "Con­
cept 70's" series alarm. Honeywell who
had not encountered r.f. interference in the
alarm before could not suggest an answer.
I have tr ied to bypass the long power leads
with .01 mf capacitors wi th no effect. Since
15 meters is my favori te band, th is reall y
bugs me . Do you have any ideas for clearing
up th is prob lem?"

I am not fami liar with the burglar alarm
you mention, but I can say this : anytime
you experience r.f, interference, the device
must be frequency sensitive. Your new an­
tenna in the position it is must certainly
be putting out a good signal and your
alarm is picking this up. rectifi cation is
taking place and tripping relays. A brute
force filter may work (see the Radio lIand­
book ) ... this would be installed in the
a.c, line of the rig. On the other hand, the
wires going to the various switches may be
picking up the r.f. and feeding it back to
the main co ntrol unit. In this case, if you
install an r.f. choke, say 2.5 mh in series
with each lead to each entry point this may
help. You may have to resort to a rejection
trap tuned for 15 meters, this would be in­
stalled in series with the master control line.
H your alarm contains diodes, install .0 I
mf ceramic capacitors across each. Let me
know how you make out so th at I can te ll
others.ZIP

C ITY

NAME

ADDRESS

your electronics
buying guide
for precision made
ra d io crystals
a nd electronic
equipment

STATE

Please Pnnt

I111111111111111111111111111

~
INTaANATIONAL

IIIIIIIIIIIIIIIII'~~~~'II
Internat ional
Crystal Mfg. Co., Inc.
10 N. Lee. OklahomaCily. Ok. 73102
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A COMPLETE STATION
IN ONE PACKAGE

Everything you need to work the
world is contained in the new SWAN
300B Cygnet de novo portable SSB
transceiver. In just one 13" wide x 5 '12 "
high x 11 " deep package you get the
transmitter, receiver, power supply,
speaker, 5-bands, CW sldetone moni­
tor, and capability for CW semi-break-in
with an optional VOX unit. You simply
hook-up to any 115V AC source and
antenna, then plug In your mike and
you're on the air.

Using an 8950 tube designed for RF
amplificati on the Cygn et de novo. fea­
tures 300 watts P.E.P. input. The 8950

allows about 30% more plate dissipa­
tion than conventional T-V sweep tu bes
commonly used in amateur radio equip­
ment. Comparison further shows in­
creased peak current and power handl­
ing capabil ity w ith the 8950 relative to
T-V sweep tubes.

An op tional SWAN 14-A DC converter
conven iently plugs Into the back of the
300B for mobile operation with a 12V
DC source. You don't have to settle for
less. Get it all in SWA N's Cygnet de
novo. $499.95 at authorized SWAN
dealers or you may order with the con­
venient coupon below.

SWAN 3008 SPECIFICATIONS INCLUDE: • 10. 15, 20.40 and 80 meier coverage . CW stcetc ne monitor . capabil it y for
CW semt-break-ln with opt ional VOX unit · 5.5 MHz crystal lattice flIter with 1.7 shape factor . Opt ional Super-se lective
filler wilh 1.28 shape factor · UI11mate rejection exceeds 100 dB • carrier lIuppression down 60 dB • Unwanted side­
band lIuppressed SO dB • Third order d istortion is down approximately 30 dB • 50 to 75 Ohm " PI" anlenna coupler .
Receiver sensitivity Is 0 .5 mk:rovoll at 50 Ohms lor 10 dB • Aud io reepceee Is f1al with in 3 dB from 300 to 3000 Hertz •
Optional DC Converter tor mobile ccereucn

-------------------------------------------------
Use this cou pon to
order direct f rom
the factory . (Cali­
fornia residents
please inc lude 5%
sales tax.)

MAIL TO:

~S"'.A1tIW ELECTRON ICS
· _ .... .. e-c__

305 Airport Road
Oceanside, CA 92054
Phone (714) 757-7525

Gentlemen: C3
Please ship the following SWAN products best way.

o 300B Cygnet de novo $499.95 0 VX-2 VOX $39.95

o 300B with SS-16B Super-select ive filter $559.95

o 14-A DC Converter $44.95 0 1200X Linear Amplif ier

(1200 watts P.E .P.) $259.95

Total amount of order is $ _

o 20% down payment enc losed , sh ip C.O.D.

o Fu ll payment enc losed 0 10% down payment enclosed

Charge to my Swan Cred it Account ,, _
Name: _

Address: _

Clty: state: _

Amateur Calt: Zip: _

1-------------------------------------------------
M arch,I974 - CQ - 15
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WHEN YOU BUY KENWOOD
...YOU BUY

PRIDE, PLEASURE & PERFORMANCE

I

I

-
- '-Kenwood's superb

solid state SSB transceiver -- -- --
1S·900 •

• .l. • • • •

! ~.. •..... ,- ' --- -

Pride in knowing that you own today's ultimate in state-of-the-art tech­
nology .. . pleasure in operating a rig whose day in, day out performance will
show you why the Kenwood name is world-famous for reliability and value.

---:- -- - ,

16 0 CO • Mo rch,1974

AM.N ond FM.
The price $439.00
The T·599A 10 mOltly lolid state •.. only 3 tubes ,
has bullt-ln power supply, full metering (ALC, Ip,
RF output ond high vollogel , CW·LSB·USB·AM
operation.
The price $459.00

See the Kenwoo d li ne at the f oHo w ln g dealers : CALIFORN IA Comm unications Headqu arte rs, San D iego
• Gary' Radio, tn e., San D iego . Ham Radio Outle t, Burlingam e _ H enry Rad io, A n ahei m . H enry Ra d io,
L os Angeles . Seq uoia Stereo, Arcata . Webster Radio, Fresno _ FL.ORIDA Amateur Electronic Sup p ly,
Orlando . Amateur-Wholesale Electron ics, Miami _ IDAHO United E lect r on ics Wholesale, Twin F alls
ILLINOIS Erickson Co mmunicatio ns, Ch icago • Klaus Radio, Inc., Peoria . INDIANA Graham Electronics,
Indianap olis . H oosier Electr o nics, Terre Haute . Radio Distributing Comp any, South Bend • IOWA H o b b y
I ndu stry, Council B lu ffs _ K ANSA S Associate d Rad io Com m u n ications, Overland Park . L.OU ISIAN A Trl­
o n lcs, rn c., New Orleans _ MARYL.AND E lect ronic In t ernational Se rv ice Corp., Wheaton . Prof essional E lec­
tronics, Baltimore • MI CHIGAN Electronic Distributors, Muskegon . Radio Supply & En ginee r in g Company,
Detro it . MINNESOTA E lectroni c Center, Minneapolis . MISSOURI Ham Ra d io Center, St . Louis . Henry
Radi o. Bu tier • MON T A N A Con ley Radi o Supply , Billings . NEW JERSEY Simon Side Band Company, Oak
Ridge _ NEW YORK Adirondack Radio Su p p ly , Inc•• Amsterdam . Harrison Radio c c rc., Farm i ngdale
NORTH CARO LINA Vickers Electronics, Durham . OHIO A m at eur Electron ic Sup ply, Clevelan d _ Commu­
nications W o r l d, C levelan d . Queen C ity Elect ronics, C inc in n ati . Sre pco Elec t r onicS, D ayto n . O K LAHOM A
Derrick E lect ronics, B r o ken Arr o w • Ra d io, t nc., Tulsa . O REGON Portland Rad io Supply , Portl and
PENNSYLVANIA JRS Dist ributors, Y o rk . Kass E lect ronics, Drexel H Ili _ SOUTH CA R OLIN A A ccu tek,
Inc., Greenville . SOUTH DAKOTA Burghardt Amateur Center, Watertown . TEXAS Douglas Electron ics,
Corpus Christl _ E lect ronics Cen ter , Inc., Dallas . Industrial Distributors, Dallas • Ed J uge Elec tron ics, Inc.,
F o rt Worth • Madiso n Electron ics, Houston _ UTAH Manwlll Supply Company, Sal t L ake City . W ASH­
I NGTON Amateur Radi o Su p p ly Company, Sea ttle . W ISCONS I N Amat eu r Elect ron ic Supply, Milwaukee

Prices sullted to chJnge without notice.

The R·599A Is the most complete receiver ever
offered. It Is solid state, superbly re lit'~ " small
and lightweight. covers Ihe full amaleur band
••• 10 thru 160 meters, CWo LSB, USB, AM ,

• • • th l ultimate transceiver. The prom ise of the too numerous t o list. Its spBcificat ions are superb.
transistor h. been fulfilled. Here is the transceiver The TS-900 is unqu.tionably the best transceiver
you will want to own • •• whatever you have now, of its kind ever offered. The price •• • • $795.00
IIllI r-.ly 10 trode up. Its importanl 1..lur.. oro lor PS·900 lAC SupplV) S120.00. the OS·900 $140.00

1S 520 Kenwood 's go every place
.. . . . do everyth ing transceiver

The new TS-520 is the transceiver you have wanted. but
could not buy until now. It is • ncn-ccmpromise, do
8\'erything. go everywhere 5 band transceiver fo r ssa or
CW that perform. equally well at home, in an automobile.
airplane, boat or trailer. The TS-520 features built-in AC
power supply. built-in 12 volt DC power supply, built-in
VOX with IKIjustBble gain delay and anti·VOX.
The price . .. . .... :. . .. . .. .. .. . . $599.00



The TRITON Is a One-ol-a-Kind HF transceiver, totally solid state Including the
final amplifier. The new generation that does more things better than ever before .

One, you can change bands Instantly. Just turn the band switch-and gal
Two, there is less Internal heat to prematurely age components

and no high voltage to break down insulation or cause accidental shock.
Three, it has ample reserve power to run at fu ll rating even for RTTY or SSTV without

limit. Great for contests or emergency service.
Four, It Is light and compact with a detachable AC power supply

to work directly from 12 VDC-For mobile operation without tedious Installation.
Five, the TRITON Is a delight to operate. SSB Is clean, crisp and articulate.

Ampl if ied ALC puts all available speech power into the antenna without splatter. CW is
wave-shaped to cut through QRM and pile-ups. Instant break-in (not

"semi" which really Isn't break-In) lets you monitor the frequency while transmitting.
And six, a lot more goodies such as excellent dial illumination, plug-in circuit

boards, offset tuning, buill-in SWR bridge, speaker, c rystal calibrator,
snap-up anti·parallelax front feet, light indicators for offset and ALe,

direct frequency readout, WWV, entire 10 meter band coverage--and a lot more.
The TRITON brings together all that Is new and exciting In

Solid State for your greater enjoyment of Amateur Radio.

TEN-TEC,IIIC.
SEVIERVILLE, TENNESSH 31.2

We 'll be happy to send you full Information.
TRITON I 100 walt. Input.. _ $519.00
TRITON II 200 walta Input... _ 606.00
Model 251 Supply lor TRITON 1...... 69.00
Model 252 Supply lor TRtTON II.... 89.01

March,1974 • CQ • 17
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FT-l01B.....••. Transceiver ••.•. .•.....• ..• . .•• . .•• ..•. 649.00
FTdx-401 ...••. Transceiver .. .. . .• ... ..• ..• . ... . .•• .•.. 599 00
Fl ·21oo ••••.... Unear Amp with tubes .•. ..•. .•. .••..• . . 339.00
Vc-355D •. ..••. Digital Counler ........• . .. ..........•.. 289.00
FV·l0l .. . . •• • • • External VFO . • • . . . . • . . • . . . • . • • . . • . . . . . . 99.00
SP-101P $peaker/petCh •.•. . • . .• . .•. . • .. .• . . .• .. 5900
SP-101 ••••.•.. $peaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.00
FV-401 ....•••.. Extemal VFO .•..•.•..••.••. .•...•..•. .. 99.00
SP-401 P ....•.• Speaker/petch ..•....•. .•...•..••..•..• 59.00
SP-401 • .. . .• .• Speaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.00
YQ.-84.4 • .. .. . .• Dynamic microphone . .. . _. . • . .•. . • • • ••• 29.00
XF-3CJ3QC .•.•. C.W. fiher • . .• . .• ..• .••..• .•• .•. ..•..••. 40.00
FA--9 .....••••.. Fan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.00
""M6-1 ..•.• .•. Mobi", bracket ... . ..•. . . ..•. .. . .•. ..•. . 9.00

Prien IIbjKt to dIM.. wiUlcM ItObtl .

LINEAR AMPLIFIER
Small but powerful, re liable but inexpensive, this
amp lifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP Input for
SSB operation in an unbelievably compact pack­
age (lolaI volume is .8 cu. fl.). The 2001 has a
built-in sol id state power supply, a built-in antenna
relay, and built-in quality to match much more ex­
pensive amplifiers. This equipment is tota lly com­
patible with the Tempo One as well as most other
amateur transceivers. Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indi cator, and full amateur
band coverage from 80-10 meters.

THE
TEMPO

2001

YAESU
.••a name proven through world-wide use.
... now available at Henry Radio. Come In ,
phone or write for complete specifications.
We ship almost everywhere.

1359.00
$ 105.00
$120.00
$109.00

18 • CQ • Ma rch, 19 74

THE

TEMPO ONE
SSB TRANSCEIVER

l ook at the specifica tions .. . look at the price tag . . .
ask any of the thousands of Tempo ON E owners
about its rel iabil ity .. . and the reason for its unpara l­
leled popularity w ill be obvious. The Tempo ONE
is now the proven ON E.
FREQUENCY RANGE: All amate ur bands 80 through 10
meters . In live 500 khz , ranges : 3 .5-<4 mhz., 7-7.5 mhz , 14-14.5
mhz., 21·21.5 mt n. 28.5-29 mhz . (Crystals optionally available
lor range s 28-28 .5, 29-29.5 , 29.~30 mhz]
SOLI D STATE VFO: Ver" slable Colpi lls ci rcuit with transistor
buller provides linea, tuning over the range 5-5 .5 mhz. A
passband IiIter at ou tput Is tuned 10 pass the 5-5.5 mhz.
fange.
RECEI VER OFFSET TUNING (CLARIFIER): Provides ± 5 khz .
variellon of rece iver t uning when swilched ON.
DIAL CALIBRATION : Vernier scale mark ed with one kil ohertz
d i visions. Main l uning dial cal ibrated 0-500 with 50 khz. points .
FREQUENCY STABIL ITY: Less than 100 cycles afte r warm-up,
and leu than 100 cyc les for plus or minus 10% line voltage
change.
MODES OF OPERATION: SSB upper and low er sideband, CW
and AM .
INPUT POWER : 300 watt a PEP. 240 walls CW
ANTE NNA IMPEDANC E: 50-75 ohms
CARRI ER SUPPRESSION: - 40 d B or better
SIDEBAND SUPP RESSI ON: -50 dB all000 CPS
THIRD ORDER INTERMODULATION PRODUCTS: - 30 dB (PEP)
AF BANDWIDTH : 300-2700 cpa
RECEIVER SENSITIVI TY: Yl " v Input SI N 10 dB
AGC: Fasl atlack slow decay lor SSB and CWo
SelECTIVITY: 2.3 khz . (-6 dB). 4 khz. (-60 d B)
IMAGE REJECTION ; More than SO dB.
AUD IO OUTPUT: 1 watt 8t 10% distor1 IQ(l .
AUD IO OUTPUT IMPEDANCE: 8 ohms and 600 ohms
POWER SUPPLY: Separate AC or DC requ ired . See AC
"ONE" and De1 -A.
TUBES AND SEMICONDUCTORS: 16 tube s, 15 d iodes. 7
transialor,
TEMPO- " ONE " TRANSCE IVER
AC / ONE POWER SUPPLY 11 71230 voll SO/60 cvcte
DC/l .A POWER SUPPLY 12 volta DC
VF_ONE EXTERNAL VFO



Midland's all-new 2-meter FM mobile
transceiver has selective and simultaneous
control of all TX and RX frequencies

, , , ., .

" .CM. .....D

'--- 30 WATTS -12 CHANNELS-----'
Check it out ... and what more could
you want in a compact. all sol id
state mobile! Double 12 - channel
selectors give simultaneous or selec­
tive choice of crystal controlled TX
and RX frequencies in the 144-148
MHz range. Dual power transmitter
del ivers 30-watt or 5-watt RF output
- and has automatic VSWR protection.

Double meters - Discriminator
meter to show frequency shift in
received signals as well as calibrate
both receiver and transmitter. And
an S/RF/SWR meter to give full
operating data.

And cyrstals are installed for 146.16.
146.34 and 146.94 RX plus 146.76
and 146.94 RX.

With all this. Midland 's newest 2­
meter mobile is built rugged with an
all-metal . easy-mounting cabinet.
And it's built to the rigid standards
of quality and performance that have
made Midland a leading. nationally­
known name in electronics and com­
munications. It's priced surprisingly
low. too. with a suggested list price
of $299.95. Look for Midland Model
13-505 at your franch ised Midland
Amateur Radio dealer now.

IDLANQ
ELECT RONICS COMPANY

Write lor FREE Midland Amateur
Radio Catalog: Dept. C. P.O. Box
19032. Kansas City. Mo. 64141
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CQ BOOK SHOP
CO Binders

Convenient and economical are t he words lor
CO's beauti ful m aroon and gold binders. In­
dividua l issues ca n be removed q u ick tv and ees­
ily without damage to the magazine. Save
prec ious t ime as reference copi es are wi thin
Immediate reach in th IS handy b inder . 55.00

The New RTTY Handbook
A treasury o f vital and "hard-to-get " tnforma­
t ion , th is book .s loaded Wit h valuable equ ip­
ment schematiCS, adjustmen t p rocedu res, e tc.
A boon to beqmner and pro . A special sec tion
o n gett mg started, written by Byro n Kretzman.
W2JTP. • well-known au thority in the held .
53.95

Antenna Roundup I
Edited by Art Setdmen, a 160 p.ge mass o f
antenna in for mation directed at answering a
multi tude o f questions surrounchng the mys­
ter tOUs anten na. $3.00

Antenna Roundup II
Ten b ig theory antelas backed u p by 82
detai led and illustrated constructio n proj ects
from VlF to micrOWIN. , lo ng wires to 17 ele­
ment bea~ and Sterbl! Curtain arrays. $4.00

Shop &: Shack Shortcuts
A volume packed With hundreds of hints &
shortcuts co llec ted by Don Sto ner, this will
help anyo ne to d ress up his shack , Im prove
shop techni ques and increase eff iciency and
equipment. $3.95

Antenna Handbook I
A ll new Informa uon on transmi SSion lin e
theory. Attenuat ion, Impedance , Standing
WINes. Resonant and nonresonan t lines. cur­
rent d istribut ion. free space 3 d imensional pat·
terns o f long w ires o f all practical length and
much . much more b y Ken Glanzer. $4.00

The New OX Handbook
Don Miller·s 200 pages o f valuable technical
Information and operaw lg aOds. most o f wh ich
has never been published before and can be
found in no o ther volume contains Great Clr·
ere Bearing Ch.-ts, 55.00

CO Anthology II
1952·1 959 250 pages 0 1 more recent bu t stili
hard-Io -gel important articles fr om glorious
yesteryear. S3.00

Surplus Conversion Handbook
Comp i led by Tom Kneltel , WB 2AAI . this con­
tams 192 pages o f cc nvemcn art icles, cover­
ing almost evet"y piece of su rpl us gear worth
the effort to c;pnvert 10 ham use . $4.SO

Electron ic Circu it Handbook I
Written by Tom Knel tel. WB2AA I, this del.l lis
150 o f the most o ften needed ci rCUits In 11
great chapters. Invaluable for beglnnet"s and
old-timers ali ke. $3.00

Electron ic Circu it Handbook II
Tom Kneltel's own sequel to Vol I. thIS
volume dehvet"s 159 additional Circui ts that
wdl appeal to all amateurs, Each cirCIJ'n is
fully described In tut With complete schem·
encs. $3.00

RTTY From A To Z
This new RTTY Classic has been produced to
fill Ihe gaps in RTTY knowledge among am.
teurs and professionals alike . 16 chapters and
224 pagel. This book is a must in your teen­
nical library. $5.00

USA-CA Record Book
The o ff ic ial application and R ecord book for
the coveted United States o f America Counties
Award issued by ca. Contains room for sim­
ple entry o f .. II data requ ired to apply. plus
ru les and endorsement application . Two coptes
recommended : Ont for applicat ion, one for
your recorck.pef co py price : $1.00.

OX Country Chart
Handsome W1111·size chart 125" _ 31" 1 listing
lI'Very amateur radio cou ntr y In the world al ·
phabet ica lly by prefi_. and giving continent.
form of govftnment. ar., population, lOnt

and class of co unt ry . A must for every active
a ma t eu r .nd a bargain at $1 .25.

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

NAME _

AOORESS _

ClTy _

STATE ZIP _

o Shop " Shack ShortcuU $3.95
o ElectronIC Clrculu Handbook I $300
o Electron iC ClfCUtU Handbook II $3.00
o Surplus ConverSion Handbook $4 SO
o Antenna Handbook I 5400
o N..", OX Handbook . . .. .. . $5,00
o RTTY From A To Z '$5.00

COWAN PUBLISH ING CORP. Book Diy.
14 Vanderventer Avenue. Port Washington. l . I ., N. Y: 11050
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a co Anthology II , $3 00
a co Binders $500
a Nevw R TT Y Handbook $395
a Antenna Ro undup I . . $3 00
a Antenna Ro undu p II $04 00
a USA·CA Record Book . . $100
a o x Counlf y Char t , $1 25
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T he U ltimate F.M. Transceiver
Here it is, the FMer's dream, a fully synthesized transceiver that'll cover the entire two
meter band, PLUS a built-in scanning receiver that'll locate any repeater frequency in

your area that's in use.

And get a load of these other features that make the "Cream Machine" the ultimate rig :

• Operates on FM. AM or Modulated CW
• Built-in DC and AC power supplies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments
• Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
• Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency split, or any nonstandard split (p rogrammabte l all from a single function switch.

• Receiver Sensitivity of 0.35 My for 12 db SINAD on FM
• Dual power output of 20 watts or 5 watts across entire band
• Adjacent channel rejection (30 KHz) 100 db minimum
• Image spurious and in term od ula t io n tElA) 80 db m inimum

• 10 pole, 13 KHz crystal filter
• Receiver Superhet, single conversion

• Frequency stability of 0.0005%
• Built-in tone burst and PL encoders and decoders

• Built-in touch tone pad
• Full LED Digital readout
• Built-in S Meter also serves as VSWR bridge, pow er output meter, battery indicator, deviation

indicator and discriminator meter.

• A ud io output 4 watts @ 10% THO
• Speaker built-in to left side of cabinet for max im um mobile reception
• Headpho ne jack fo r noise-free mobi le operation
• I ndependent selectab le p rio ri ty channel

• Bu il t-in Au to CO
• T emperature range fro m _200 to 1700 Fahrenhe it
• S ize : 4" H x 8 " W x 10" 0 Weigh t : 10 pound s
• One million channels (1 0 00 Rec. x 1000 T rans. )

The EBC-144 " D R E A M MACHINE"

A M A TEU R PR OD U C T S DI VI SI O N

$995.00
A $ 100 deposit will insure
early delivery and guarantee

pnce

ncorp.
13K River Street
New Rochelle, N.Y. 10801
(914) 235-9400
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JJB-ecr:

increa.re talk power. cut "JPlatter··

r----------..., Our 444 base station microphone nol only gives you Increased talk powe',
but cuts " splatter" (and CRM complaints) to an absolute minimum! It has
superbly tailored response, with sharp cutoffs below 300 and above 3,000
Hz and a rising response characteristic for maximum Intelligibility. The 444'.
rugged, reliable Controlled Magnetic element has been proved In safety
communications, and other lough professional communications eppllce­
tlons. It delivers 8 clean signal to the transmitter at levels 81 high .1 crystal
unils! (And, unlike cryslal and ceramic units, the element Is tolally Immune
to the effects of temperature and humidity.) The 444 also leatures an adjult4

able height sland that makes for comfortable " ragchewlng" sessions, an
optional-locking bar for push-to-talk or VOX operation, and a practically
Indestructible Anno-Du'" case. Write:

Shure Brothers tee., ~.
222 Hartr.y Ave., Evanston, III. 60204 n
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SPECIAL OFFER FOR CQ SUBSCRIBERS ONLY

Our circulation department has made an exhaustive study of the costs involved in processing

renewal subscriptions. This study indicates that the average short term subscri ption renewal

costs approximately $2.00, taking into account postage, printing of renewal forms, labor, etc.

We feel that th is is an extreme waste, and that the money wou ld be far

better in the pockets of our subscribers. Since ca en joys a renewal per­

centage of about 80% each year, the savings will be substantial for the

amateur fraternity as a whole.

Thus, we offer present subscribers only, the opportunity to place low-cost,

long term subscriptions, while the present subscription is still in effect.

The cost of these subscriptions will be $12.00 for the first three years

extension, and $3.75 for each additional year thereafter. Not only will the

ca long-term sub save you substantial money, but it will reduce drastically

the possibl ity of computer errors on future renewals.

This offer may be made only on the special post card printed on the maga­

zine mailing wrapper which is used for subscriber copies only. We may have

to withdraw this offer at any time, so prompt action is suggested.

Dick Cowan, WA 2L RO
Publisher of CO
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The Sunspot Cycle
Analysis and Prediction

BY THEODORE J. COHEN, W4UMF AND PAUL R. LINTZ*

7 he present sunspot cycle.
the 20th since telescopic observations
of the sun began on a regular basis iii
J750. is slowly approaching its end.
M eth ods lor predicting long-ran ge
solar activity have mel with very lim­
ited success in the past. In thi» article.
the authors discuss a flew prediction
m ethod which they have developed,
and upon which they forecas t the
length of the present cycle as J3 years,
with its minimum coming as late as the
summer of J977. They also predict a
period of relatively low solar activity
for th e next 40 years! W hile probably
no less speculative than other attem pts
to chart lire course of nature , the au­
thors have taken a new and interesting
approach in th eir attempt 10 predict
long-range solar activity. - W3ASK

T H E sunspot cycle, classically associated
with an eleven-yea r undul ation in sunspot
activity, has for centuries mystified scientists
and laymen a like. Specula tions abound, not
only on the probable ca use rs) of the cycle.
but on its possible effects on li fe, weather and
other terrestrial activi ties. As users of the
high-frequency spec trum. however, amateur
radio operators are acutely aware of a very
real phenomenon associated with the sunspot
cycle . . . the eycle's effect on ionospheric

· 8603 Conover Place, Alexandria. VA 22308

propagati on. Many reme mber the excep­
tion al propagati on condit ions of the late
1950's when sunspot ac tivity reached levels
never before obse rved ( fi g. I ). Today, sun­
spot activity is on the decline, with a low
expected with in the next few years.

What wilI be the nature of this low? And
what level of sunspot activity can be expected
during the next cycle, Cycle 2 1? Answers to
these and other qu estions related to the sun­
spot cycle arc the subjec t of this paper. Im­
plicit in alI o f the analyses presented is the
assumption that the driving mechanisms for
the sunspo t cycle, wh atever they may be, ex­
hibit periodic behavior.

Conventional Sunspot Analyse s
Solar scientists and those involved in iono­

spheric propagation are aware of an approx i­
mate eleve n-yea r periodicity in sunspot
activity. In fact, with this information alone,
one can roughly describe the major variation
in the sunspot cycle.

Figu re I shows the cycl ic cha rac teristics
of the 19 complete sola r cycles recorded at
the Swiss Solar Observatory since telescopic
obse rvations began in 1750. T he progress to
date o f the present cycle, cycle 20, is also
shown. Most scientists usc only the datc re­
corded after ahout 1850 for sta tistical stud­
ies, since they arc of much highe r quality.

Figure 2 is a periodogram we calculated
fo r the 12-month ru nning smoothed sunspot
numhers from 1844 to 1971 , a period of 128
years. A periodogram is prohabl y the sim­
plest method that can be used for deterrnin-
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Fig . 2-Periodogram for the data interval 1844· 197 1.
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Fig . 4-(A) The conventional powe r spe ctrum for
the sig na l in fig . 3 (8) the maximum e ntropy
powe r spectrum of the sig na l in fig. 3 (a fte r Ul rych,

1972).

this, consider the 0.5 7-second wave­
form produced using a I Hz sinusoid
and 10% additive noise (fig. 3 ).
For data lengths less than 0 .58 times
the period o f thc sinusoid, conventional
methods for estimating the power spec­
trum yield a spectrum with maximum
power shifted towa rd zero frequency.

." T his is demonstrated by the spectrum
for the waveform of fig. 3 shown in fig.
4 ( a ). However, as seen in fig. 4 (b),
applica t ion of MESA yields the correct

result. In addition, the resolution of M ESA
is stri king. In using the maximum entropy
technique to analyze the smoothed sunspot
observations, then. we expect to resolve spec­
tral components with periods on the order of
200 years, and possibly longer, if such com­
pon ents are present.

Appl icati on of MESA to the previously
analyzed data ( 1844-1 971 ) yie lds the results
shown in fig. 5. The MESA spectrum sugges ts
that no significant power is present at periods
greater than a bo ut 110 years. F urthe r, the
spectrum is dom inated by three peaks having
periods of about 110, 10.9 , and 9.7 years.
Though the peaks in thc maximum entropy
spectra may he shifted slightly in frequency,
we note that the spectra l components with
periods 10.9 a nd 9.7 years a rc separated in
frequency by about 0.01 2 cycles/year. This
frequency se paration is an order of magni­
tude smaller than the frequency of either
component ( - 0.1 cycles/ year ), and so, these
two sinusoids interfere with o ne another in
such a manner as to produce beats with a
period of roughly 167 years. Thus, the sun­
spot cycle should ex hibit a long-term periodi­
city; however, this periodicity arises not from
a primary long-term excita tion funct ion , but
rather from interference betwee n two excita­
tion funct ion s having approximately the same
f requency,

012
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Fig. 3- A 1 Hz sinusoid
with 10% white noise
truncated with a 0.57·
se c . wind ow (a f t e r

Ul rych, 1972).

Maximum Entropy Spectral
Analysis (MESA)

Burg ( 1967) suggested a method for esti­
mating the power spec trum of a time series
that requires no assumptions to be made re­
garding the behavior o f the data series out­
side the interval a nalyzed . This method,
which yields a result consistent with the in­
formation of the data and nothing more. is
called Maximum E ntropy Spectral Analysis.

M ESA is of considerable value where
sho rt time series are encountered. To see

ing the cycl ic behavior of solar activity. This
a nd simi la r type o f a na lyses have been used
in the. past in an attempt to devel op trends
and dat a upon which to base forecasts of
future sunspot activity.

T he spectrum shown in fi g. 2 is dominated
hy a relati vely broad peak with a period of
10.7 yea rs. Based on this result, one might
ex pect the present cycle, which began during
October, 1964, to end 10.7 years later, o r by
Jul y, 1975. We question this result.

While the predomi nant period shown in
our periodogram is 10.7 years. in actual fact
some cycles have been as sho rt as 7.3 and as
long as 17.1 years. Clearly, there must be
other cyclic characteristics in so lar acti vity
wh ich account fo r these variations, and which
do not show up in the periodogram. What is
needed is a more accu rate analysis of so lar
activity. One. which while using the same 128
yea rs of data, will better dcfine the cyclic
characteristics of solar activity. The method
we turned to is ca lled Maximum Entropy
Spectral A nulysis, or MESA.
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Table I-Predicted 12·month running smoothed
sunspot numbers.
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components corresponding to the data for
any given 179-year interval to reconstruct
the smoothed sunspot numbers in this inter­
val. Then , by repeat ing the waveform outside
the interval, smoothed sunspot numbers
could be predicted forward or backward in
time. Applying this method to the spectra l
components corresponding to the periodo­
gram of fig. 6 (components at periods of less
than 4.5 years a re eliminated ) yields the re­
sults shown in fig. 7. The actual sunspot ob­
servations from 1793 through 1971 are
shown in fig . 7 (a), while the predicted sun­
spot numbers are given in fig. 7 (b ) and Table
I. An error trace (predicted minus observed)
is shown in fig. 7 (c ) ; in the interval 1793-

The existance of a long-term periodicity
in the sunspot cycle was postulated by Car­
ruthers (1973 ), among others, who observed
a similarity in the behavior of Cycles I, 2 and
3, and o f Cycles 17, 18, 19 (fig. 1) _ On the
basis o f this similari ty, Carru the rs postulated
a repetition in the sunspot cycle every 178
years. That a long-term periodicity can be
observed in the dat a lends credence to our
results as well as to the sunspot observations
in the interva l 1750-1 850. To better estimate
the true frequencies for the spectral com­
ponents in fig. 5, therefore, we used all of
the sunspot observations in fig. I, and corre­
lated these data with a suite of sinusoids
finely spaced in frequency about the peak
frequencies in the maximum entropy spec­
trum. In performi ng this operation for the
th ree dominant peaks in fig . 5, we found the
best correlations to occur at frequencies
which correspond to periods of 90.6, 11.2
and 9.9 years. The latter two periods are sep­
arated by 0.0111 6 cycles/year, and as such ,
our best estimate for the period of the long­
term undulation in the sunspot cycle is 179
years.

If the major characteri stics of the sunspot
cycle repeat every 179 years, then by defini­
tion. the data a rc period ic outside an interval
of th is length. As such, we should be able to
compute a periodagram using 179 years of
data wh ich is very simila r to the maximum
entro py spectrum of fi g. 5. For example, the
periodogram for the interval 1793-1 971 is
shown in fig. 6. As seen, th is spectrum ex­
hibits the same spectral characteri stics found
in the maximum entropy spectrum. To pre­
dict future sunspot observations, th erefore,
we can simply shift the sunspot data 179
years forward into time so that the predic­
tions for 1972 are given by the data for 1793,
the predictions for 1973 are given by the
data for 1794, and so forth.

An equivalent prediction method, similar
to the above, would be to use the spectral
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Sunspot Maxima

Differ-
ence Differ-
Pre- ence

die ted- Pre- Pre-
Predicted Observed Observed dieted Observed dicted -

Date Date (Months) Number Number Observed

92.6
86.5

11 5,8
158.6
141.2

78.3
11 2.5
151.8
202.4
113.3

Sept., 1754 May, 1755 - 8 2.2 8.5 - 6.3
Mar.,1765 June,1766 - 15 6.7 11 ,2 - 4.5
Feb" 1775 June, 1775 - 4 1.1 7.2 - 6,1
Aug.,1 785 Apr., 1784 16 10,9 9,7 1.2

Table II _Comparison of predicted and observed
sunspot nu mbers 0 750-1792).

Differ·
ence Differ-
Pre· enee

dieted- Pre· Pre-
Predicted Observed Observed dieted Observed etctec-

Date Date (Months) Number Number Observed

Sunspot Minima

Oct. ,1 748 Apr., 1750
MaY, 1759 June , 1761
Mar., 1769 Sept., 1769
Feb" 1779 May.. 1778
Jan" 1790 Feb., 1788

briefly, instead o f fa lling continuously, in
1972. It seems possible, the refore, that the
forthcoming sunspot low will not be reached
un til after 1975, and possibly as late as the
summe r of 1977 . This is somewhat later than
the August 1975 date for the time of the
minimum predicted by Jacobs ( in 1969 ) and

-
Predictions

Based on the data shown in fig. 7 (b ) and
listed in Table I, the followi ng predictions
can be made :

I. T he current cycle, Number 20, will ex­
hibit a prolonged decay in sunspot activity,
with a null-to-null period of nearly 13 years.
T he act ivity of Cycle 20 has already ex­
hibited unusual decay behavior by rising

1971 , the reconstructed waveform has an
r.rn.s, error of 5 sunspots.

Because our predictions can be projected
backward as well as forward in time. it fol ­
lows that the predict ions for the interval
1750-1 792 correspond to the estimated sun­
spot numbers in the interval 1929-1 97 1. As
a measure of our prediction capability, there­
fore, let us compare our predicted smoothed
sunspot numbers for major fea tures of the
sunspot cycle from 1750 through 1792 with
the corresponding observed values (Table
II ) . The data suggest that our pred ictions for
the smoothed nu mbers at sunspot maxim a
may be in error by up to :!:25 % , while our
time estimates for the occurrence of the sun­
spot minima and maxima may differ from
the true times by up to :!: 2 years. Further,
our predictions may tend to unde restimate
the smoothed su nspot numbers at sunspot
rruruma. I



by Wood (in 1972 ) , whose data ind icates
that the low will occu r in the Spri ng of 1976.
A t the m inimum, smoot hed sunspot numbers
could be as lo w as 3.

II. Cycle 2 1 will have a rather broad peak,
possibly reaching its m aximum value in late
1982. However, smoothed sunspot numbers
for this peak may not exceed 50. The sunspot
minimum following Cycle 21 should occur
around 1988, and could exhibit smoothed
sunspot numbers as low as 2.

III . Smoothed sunspot numbers in excess
of 100 will not be observed again until ap­
proximately 2015.

In sum, the next 40 years may be charac­
terized by rela tively low sunspot activity as
compared to the activity of the last 40 years.

Conclusion s a nd Recommendations
The implicat ions of low sunspot ac tivity

wit h respect to ionospheric propagation arc,
unfortunately, all too obvious. During the
coming sunspot minimum. few openings will
occur on 10 meters, wi th a significant red uc­
tion in 15 meter openings, as well. Openings
on 20 meters will be mo re infrequent, a nd
will be characterized by reduced signal levels
and generally unstable cond itions. Openings
o n 40 and 80 meters , however, should im­
prove. Eve n du ring the next peak (Cycle 2 1) ,
however, band cond itions may, a t best , be
no better than those expe rie nced in early
1973. For a more comprehensive discussion
sec "Seven Year Propagati on Forecast," by
Jaco bs a nd Lei nwoll in the Nov. 1969 issue
of CQ, p. 52.

If ou r predict ions arc correct, bigh-fre­
quene y propagat ion during the next six to
eight years will be ma rginal. While weeks of
sola r q u iesance will be punctuated by bursts
o f ac tivity, only those lucky enough to be o n
the bands at the right t imes m ay reap the re­
wards. There is a way. however, to remove

so me of the cha nce in knowing when condi­
tions a rc favorable fo r long-distance com­
municatio ns. By establishing immediatel y a
net wo rk of world-wide beacon sta tions in the
10, 15 and 20 meter bands, o perators can
have continuous indications of propagat ion
conditions over various paths. In the 20
meier band. for example. beacon stations
could operate in the range 14 120-14130 kHz,
transmit ten . seconds of continuous carrier
fo r signal-level measurements (perhaps the
first ten seconds of every minute), and iden­
tify in c.w, a t the beginning and the end of
each transmission. The beacon stations could
also be used by amateurs and s.w.l.'s wo rld ­
wide to conduct comprehensive studies on
ionospheric propagation. Q uestions related to
the time a path opens and closes, signal
strength as a functio n of time, fad ing, type
o f path (long or short) and appa rent beam
azimuth can all be studied. As a result o f such
studies, we will, perhaps, lea rn how to use
the high-frequency bands more effec tively
during periods of sunspot minima.

In sum, com munications using ionospheric
propagation in the high frequency bands will
be a challenge in the years to come . But ama­
teur ingenuity a nd perserverencc can o ver­
come the obstacles we face. •
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TRI to Ma rke t Dig ipet Frequency Counters

T R I Corporation of Sunnyvale, C A, has
taken over US marketing for the D igipet 60
Freq uency Counter and model 160 Converter,
effective immediately. The D igipet 60 gives 1
H z resolution from 1 k Hz to 6001Hz with a
stability of I p.p.m.lweek. M aximum sensiti­
vity is 50 mv, with attenuators for 0.5 v. and 5
v. Price is $299. T he D igipet 160 Freq uency
Converter exte nds coverage to the 130-160 mHz
range, a nd sells for $50. Fo r detailed informa­
tion, circle A o n page 94.
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Worst-ease-Analysis
or

nit Doesn't Work!"
BY JOE KASSER,* G3ZCZ/W3

T HE Super Doopc r Exciter didn't work. It
had been taking up most of F red's time fo r
thc last two months. He had seen it described
in his favori te ham magazine. In fact, it had
leapt out at him when he had first glanced
through the magazine. It was just what he
needed for his station. T he article had been
written with care; construction would not be
too difficult and, most important of all, most
of the pa rts were already in his junkbox.

Over and over again Fred read the mag­
azine unt il he knew the a rt icle by heart. He
was sure that he understood the reason for
every component drawn On the schemat ic.
As for the operation of the unit, he could
recite thai backwards, upside down or side­
ways as required.

As the days passed he fra ntically dis­
mantled his junkbox in a search for the re­
quired parts, care fu lly sort ing and testing
them . The few parts th at he did not have he
scrounged from his friends or purchased.

It was early on a Saturady morning when
F red began to build the Supcr Doopc r Ex­
ci ter by drilling the first hole in a brand new
chassis. H is work was only interrupted by
short breaks to replenish the inner Fred. His
understand ing XYL aided and assisted him,
basking in his ha ppy and conte nted mood.
Ily late Sa turday night the heavy work had
been finished . Further work on Sunday was
interrupted by his taking the dog fo r a walk.
visiting his in-laws. taking the children to a
ball game and some maintenance work on the
local two-meter repeater.

A fter spending most o f his free time du r­
ing the next week on the project, he finished
it. The Supe r Dooper Exciter was ready. Fred
cleaned his desktop, all the bits of wire, blobs
of solder and spare resistors were reconsigned
to the junkbox . Fred plugged the line cord
into a handy wall outlet and reached over
to flip th e power switch.

" 170 1 East-West Highway, Apt. 205, Silver
Spring, Md. 209 10.

As he touched the swi tch he re membered
what had happened to his friend M ike a few
months before. He withdrew his hand as if
the swi teh had been red hot and yanked out
the line cord. He had been visiting M ike's
shack just as M ike had completed work on a
linear amplifier designed to cut through pile­
ups. Mike had soldered the last connection.
plugged in the line cord and switched on the
po wer all in one smooth movement. It had
taken five min utes fo r the black specs of car­
bon floating in the air to se tt le down, cover­
ing all ex posed surfaces with a black layer
one eighth of an inch thick. M ike sti ll had a
nervous twitch in his right arm and a strange
fixation about line cords. He now went around
making strange unintelligible noises, and pull­
ing line cords out of wall sockets.

"Not me," thought Fred and settled down
to check his work. It too k him all da y but
was worth it, for he did fi nd and correct one
small wi ri ng error.

Only then did F red apply power to his
handiwork. The pilot light came on and
glared at him. After a few moments it was
apparent tha t the smoke test was proceeding
in a sa tisfactory manne r, so while he waited
fo r the rig to warm up, he went to the kitchen
for a dr ink, spoke to the XYL to show th at
he was still living, sett led an argu ment be­
tween his youngest harmonic and the TV
set and finally just as he got back to the
shack. tripped over the dog. Having got back
into the shack he found that the Super
Doo pcr Exciter had completely passed the
smoke test.

As Fred examined his handiwork he found
that not only could he not tunc it up o n any
band , but the transm it relay persisted in re­
m aining in the transm it position no matter
what he did. As he checked and rechecked
his wo rk against the schematic without find­
ing any errors his frustration increased . After
about two hours, Fred was tho ro ughly fed up
and almost reduced to tears.
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is roughly equal to the output current divided
by the input current."

"Of course," interupted Fred. "Even a
Novice knows that!"

"OK. Thus, the input current of Q. is
equal to the relay current divided by the cur­
rent gain (B.) of the transistor, and, similarly
the input current to QI is equal to its collector
current divided by its current gain ( BIl ,"

"Yes, and the input current of Q. is the
same as the output current of Q I," added
Fred.

"Exactly, so writing it down we get

the 7400 gate is normally high. Transistor QI
is a PNP type and is thus biassed off. When it
is off, then the base of Q. does not have any
current fl owing into it. Q. is thus switched off
and the relay coil is de-energized. When the
output of the gate goes low, QI conducts so
that Q. also conducts and the relay coil is
energized."

"Right ," sa id Dave, "But what about the
input current to QIT'

"What about it?" asked Fred. '" mean the
voltage at the output of the gate is either high
or low, QI conducts or is switched off. This
circuit is independent of the current flowing
through the input of QI."

"Not quite. Let me show you."
Dave sketched some numbers on the sche­

matic and passed it to Fred (fig. 2).
"Now let's just analyze the circuit ," he said

and began. "The current gain of the transistor

f S ¥. ..-r---- ----,

"Sketch the relay driver
circuit on this napkin," sug­
gested Dave "and let's see
if there's a circuit error."

Fred sketched the sche­
matic on the napkin (see
fig. I l , a nd the y both
looked at it. Dave studied
it wit h interest and then
asked "What transisto rs did
you usc, Fred?"

"Oh, some , picked up
last yea r," was the reply.
"The article said that the
actual type wasn't critical
as long as they were PNP
or NPN as required."

"Do you know what kind of gain they
have?" queried Dave.

"At least a hundred," said Fred. '" chose
the best ones ' had."

"That might be your problem!"
"What ! How?"
"Well, Fred, most people when they build

a rig do not perform any analyses to deter­
mine how much of an operating margin they
have. They don't check to see the effects of
using transistors with lower or higher gains.
They usually build it, troubleshoot and de­
bug it. They then operate it for a while and
write it up and get it published in a magazine."

" It works, so what?" asked Fred.
"Well, take your circuit for example," said

Dave "Do you understand how it works?"
"Sure," said Fred, "listen: the output of

"It doesn't work! " he announced as he
kissed his XYL and went to sleep. " It doesn't
work!"

The following evening Fred went along to
his local radio club. There he met his friend
Dave who was an electronic engineer. Over
a cup of coffee Fred explained his problem
to Dave.

'" can 't understand it Dave," he said. "I
mean, , checked my wiring against the sche­
matic. , checked the parts against the com­
ponent list and ' can't fi nd any mistakes, yet
that relay is switched on."

"What parts d id you use?" asked Dave
"New or used?"

"A mixture, but mostly used," answered
Fred, then addi ng, '" even checked the re­
sistance values on a YOM, so , know that
the parts are as marked. , don't understand
it "I .

I
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"Let's assume th at the gate is not a perfect
switch and has some leakage. "

"But silicon transistors have negligible
leakage currents," returned Fred.

"Not necessarily," answered Dave. uA
7400 is a logic device. The manufacturer
only specifies a high as being a voltage of
between + 2.4v. and + 5.5v. and a low as
being a voltage between Ov. and + 0.3v."

"What has th at got to do with current?"
asked Fred.

"The manufacturer aga in says that the
output transistor of the gate must be able
to sink 16ma in the low state, and supply
about lOrna in the high state. They don't say
anything about leakage currents."

Fred was not yet convinced . "Well, let's
allow a slight amount, say l"a."

"OK. If the transistors have current gains
of 30, wh at happens in our circuit?"

"Well," said Fred , "the
leakage current must flow
in RI: '

"Right."
"Since the input current

of Ql must be about 11 "a
to swi tch the relay, a leak ­
age current of I"a has no
effect ."

"Good," said Dave, "but
if those same transistors
had current gains of about
100, what value of input
current would Q t require
to switch the relay on?"

"Well" said Fred taking
pencil to paper,

J 10 I "ai = 100 X 100 rna o r " a.

Then Fred's face lit up. "Why, that means
the leakage current will make the relay
switch on and hold it on all the tim e. To think
that , specially chose transistors with high
values of gain to ensure that the circuit
worked."

..It does work," said Dave, "exactly as
you designed it. You only considered the
conditions under which you wanted the
relay to operate, you did not check for 'not'
operating conditions. Think it over, and re­
design the circuit so th at the relay is not held
in by leakage currents yet pull s in when the
output of the gate goes low."

"Yes, that's simple enough," said Fred.

[Continu,d on page 73]
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470K I 5-0.7, b 9 ",so B1 = 470K or a out "a.

Fred looked at his figures and then re­
checked them and exclaimed , "But Dave,
it needs I 1"a to switch the relay yet the
current through R , is only 9"a. The relay
should never turn on. N o way,"

"Careful," said Dave. " Remember we did
choose a low value of gain."

"That's right!" said F red '" suppose that
the actual transistors that the author used
in his circuit must have had higher values
of gain than 30."

"Good," said Dave, "now we're getting
somewhere."

"But that doesn 't solve my problem," said
Fred "I can't get th at relay to switch off!"

"We're coming to that," continued D ave.

"What current does the relay need to oper­
ate?" asked Dave.

"Oh, about IOma," replied Fred.
"Suppose," postulated Dave, "that the au­

thor had used transistors with gains of 30,
what value of input current would be re­
quired?"

"That's simple," said Fred, "substituting
into the equation. it's

"So when the output of the gate goes low,
1Ii.a o f current must flow through R l to
switch the relay," said Dave. "Docs it?"

" I suppose so," answered Fred, "let's
check. In the circuit formed by Ri and the
base-emitter of Qt, the current flowing is
equal to the voltage divided by the resistance,

th t i I Vc - VB E, ., Ia IS B1 = R ignormg any vo rage

drop inside the gate. Its a silicon transistor
so VBE is typically 0.7 Volts. Now "R l is
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EIA Sets Standards For

Amateur Antennas

I N early January, the Engineering Depart­
ment o f the Electronic Industries Associa­
tion released a set of standards for commer­
cially manufactured amateur radio antennas.
The published report, entilled, "Minimum
Standards for Amateur Radio Antenna­
Part I-Base or Fixed Station Antenna," is
available from the EIA Engineering Depart­
ment-Standards Orders, 2001 Eye Street,
N .W., Washington, D.C. at S2.oo per copy.
If you are not too concerned about struggling
with mice type, the entire text of the new
standards is reprinted below. Presumably,
Part II , when available, will cover mobile
antennas and perhaps other ancillary equip­
ment.

T he purpose of these standards is to give
both the manufacturer and the consumer a
basis by which to measure the relative per­
forma nce and value of an amateur antenna,
some thing which has been clea rly lacking in
the amateur antenna field unt il now. Not all
antennas manufactured in the US will be
built and rated to these standards, but at this
wri ting, at least two large ham antenna manu­
fac turers hold EIA mem bership and will
probably make their ad herence tojhe new
standards widely known through advertising
in the amateur publications. It should be
interesting.

;\IINIMUM STANDARDS FOR
AMATEUR R ADIO ANTENNA

PART I - BASE OR FIXED STATION
ifF A~IENNA

(From Standards Proposal No. J100.
formulated under the cognizance 0/ E/A

Committee TR·3J on A mauur Radio Equipment)

FOREWORD
The widespread U~ of commercially constructed an­
tennas in the Amateur Radio Service has resulted in
a proliferation of statemen ts of antenna gain and lor
directivity based upon various reference antennas.
It is the purpose o f this standard to establish a refer­
ence antenna to which all a ntenna gain and/or direc­
tiv ity specifications can be related and to define
parameter.. of measurement and establish standard
me thods of measurement of such antennas. This
..tanda rd will a""ist both the manufacturer and the
user in specifying anten na performance.
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1. SCOPE
lot This standard applies only to base or fixed sta­
tion antennas as defined herein.
1.2 Base or fixed station antennas are antennas used
in the Amateur Radio Serv ice at the base (home)
station or other fixed station location.

2 . ELECTRICAL STANDARDS
2.1 STANDARD REFERENCES AND TEST

CONDITIONS
Standard refe rences and test conditions are those
which shall apply to an antenna while it is being
tested for minimum performance requirements.
These conditions apply unless o therwise specified.

2.1.1 Standard Impedance
The cha racteristic impedance of the transrmssron
line connection test equipment to the antenna
under test shall be 50 ohms ± 5%.
2. 1.2 Hall -Wave Dipole
A half-weve dipole is an antenna formed by a
stra ight rad iator, one-half wavelength long, whose
di ameter is small compared to its length, so ener­
gized that the current has two nodes, one on each
end, producing a maximum radia tion in a plane
normal to its axis ( IEEE).
2.1.3 Standard Gain Unit
The gain of a lossless half-wave dipole shall be
used as a standard gain unit. The power gain of an
antenna (see 2.8) shall be expressed in d B over
that of a lossless half-wave dipole, or dBd. The
gain of a lc ssless half-wave dipole in the plane
perpendicular to its axis is therefore 0 dBd.
2.1.4 Test Site
The test site is the general vicinity of the antenna
under test. Specific conditions for the test site are
sta ted in detail in Section 2.2 for VSWR and Sec­
tion 2.3 for radiation pattern.

2. 104 .1 Source Antenna
The source antenna that illuminates the antenna
under test for gain or radiation pattern.
2.1.4.2 Test Range
The test range is the space enclosing the source
antenna and the antenna under test. Conditions
fo r the test ran ge are stated in detail in Section
2.3.3.1.

2.1.5 A mbient Conditions
Measurements of VSWR radiation patterns and
antenna power gain may be made at outdoor test
sites under prevailing weather conditions.
2.1.6 Polarization
The polarization of an antenna is the orientation
of the electric vector of the wave radiated by the
antenna.

. 2.2 VOLTAGE STANDING WAVE RATIO
(VSWR)

2.2. 1 Definition
Voltage sta nding wave ratio (VSWR ) of the an­
tenna is the ratio of the maximum to the minimum
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values of voltage in the stand ing wave pattern that
appears along a lossless 50-ohm line with the an­
renna as a load.
2.2.2 M ininnun Standards
The VSWR sha ll not exceed 2.0 at the specified
frequency or over the band of specified Ire­
quencres.
2.2.3 M ethod of M easurements
The VSWR will be tested on full scale model an­
tenn as only.

2.2.3.1 Test Procedure
The antenna shall be connecied to an RF signal
source through a VSWR measuring device such
as an RF Imped ance Bridge o r other de vice that
has a nominal impedance of 50 o hms and a
residual VSWR of not more th an 1.05. The
VSWR, as read on the measuring device, will be
the VSWR of the antenna at the selected fre­
quency. If the RF loss in the line connecting the
antenna to the VSWR measuring device exceeds
Ih dB, the measured VSWR values shall be cor­
rected to eliminate the effect of the line loss. The
readings from this bridge will then be recorded
on a Smith C ha rt, properly co rected to eliminate
the effects of line loss.
2.2.3 .2 Test Site
The antenna under test shall be located in a space
relatively free from reflections and sufficiently
far from test equipment and personnel. The test
site is conside red to be satisfactory if the ch ange
in VSWR reading is less than 0.1 when the an­
tenna is moved around and up-and-down by
plus or minus one quarter of a wavelength. The
HF antenna will be tested at a minimum height
of one-half wavelength at the operating fre­
quency.
2.2.3.3 Effect of Supporting Structures

_For certa in applications , such as side-mounted
vertica l radi ators, the sup porting structure is in
the RF field of the antenna . In this case the an­
tenna support ing st ruc ture shall be included in
the mounting of the antenna under the VSWR
test.

2.3 RADIATION PATTERN
2.3.1 Defi nition
The rad iation pattern is a gra phical representation
of the magnitude of the rel ati ve electric field
strength radi ated from an antenna in a given plane,
plotted agai nst direction from a given reference.
2.3.2 Standard
The rad iation pattern shall be for the horizontal
plane. The pola riza tion shall be specified.
2.3.3 M ethod 01 M easurement
Owing to the principle of reciprocity, test results
obtained with the source an tenna transmitting and
the antenna under test receiving, are the same as
those obta ined with the source an tenna receiving
and the antenna under test transmitting. For brev­
ity, the following sections assume that the source
antenna is a transmitting antenna.

2.3.3.1 Test Range
A typical test set up for radiat ion pattern meas­
urements is shown in Figure 1.
2.3 .3 .2 Test Procedure
A signal source tuned to the test frequency is
connected to a source antenna. The radiated
signa l is received on the antenna under test. The
latter is so mounted that it is simila rly polarized
to the source antenna . The antenna under test is
connected to a radio receiver, calibrated to

measure the signal level at its input. The antenna
under test is rotated around in an axis perpen­
dicul ar to the line between its center and the
center of the source antenna as shown in Figure
I, and the received signal is recorded contin­
uousl y th rough 3600 of rotation.
1. Horizont al Pattern-For horizontal pattern

test, the vertical d irect ion of the antenna in
its normal operating position shall be the axis
of rotat ion in the test.

2. Ver tical Pattern-For vertical pattern test,
the vertical direction of the antenna in its
normal operating posi tion shall be perpen­
d icular to the axis of rota tion in the test.

2.3.3.3 Test Conditions
1. The separation between the source antenna

and the antenna under test shall be at least
10 wavelengths.

2. The radio receiver used as a signal detector
shall present an impedance of 50 ohms resis­
tive to the antenna under test of all frequen­
cies used for the measurements. This condi­
t ion is to be assured by the use of a fixed
resistive auenua to r pa d at the antenna input
of the receiver as in 2.8 .3 .2.2.

3. Both the signal output of the signal source
and the sensitivity of the receiving equipment
shall be monito red so as to insure that they
are maintained constant during the test.

4. Each horizontal pattern shall be calibrated
with attenuator pads to show a 3 d B, 10 dB,
and 20 d B atten uation from maximum radia­
tion.

2.4 OM NIDIR ECTIONA I.1 ANTEN NA
2.4.1 Definition .
An omnidirectional antenna is an antenna having
an essentially non-directional pattern in azimuth
and a directi ve patte rn in elevat ion (American
Na tional Standard) .
2.4.2 M inimum Standard
The rela tive gain of an omnidirectional antenna in
any azimut h direct ion shall not va ry from the
mean value by more th an ± lh dB th rough 360°
of rot at ion.
2.4.2 M ethod 01 M easurement
Same as that for Rad iation Pattern Test (2.4) .

2.5 PATTERN C IRCULARITY
2.5.1 Defi nition
The patte rn circularity of an omnid irectional an­
tenna is the deviation of its horizontal radiation
pattern from a true circle.
2.5.2 Standard
The departu re from circuit ry measu red from a
mean value shall be stated in :::!: dB by the manu­
facturer.
2.5.3 M ethod 01 M easurement
Same as for Radiat ion Pattern Test (2.4) .

2.6 DIR ECTIONAL ANTENNA
2.6.1 Defi nition
The directional antenna is an antenna which radi­
ates or receives waves more effectively in some
azimut hal directions than in others.

2.6.1.1. Radiation Lobe
Radiation lobe is a portion of a radiat ion pat­
tern bounded by one or two angula r regions of
minimum radiation in either the electric field o r
magnetic field .
2.6.1.2 M ajor Lobe
The rad iation lobe containing the direction of
maximum radiation.
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Fig. l-Test set up fo r radition potte rn measurements.
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2.6.1.3 Minor Lobe
Any radiation lobe except the major lobe.

2.6.2 Standard
A directional antenna shall have one or more
major lobes in a horizontal pattern whose max­
imum relative gain shall exceed the minimum
relative gain by more th an 3 d B. The manufacturer
shall show all Jobes down to 20 d B below the
major lobe on the radia tion pattern.
2.6.3 M ethod 01 M easurement
Same as Ior Radiation Test Pattern (2.4 ) .

2.7 1I0RIZONTAL BEAM WIDTH
2.7.1 Definition
H orizontal beam widt h of an antenna is the an­
gular wid th including maximum radiation mea­
sured be twee n the two points o n the major lobe
on the horizont al pattern 3 d B below the maxi­
mum.
2.7.2 Standard
The horizontal beam width shall be stated by the
manufacture r.
2.7.3 M ethod 0/ M easurement
Same as for Radiation Test Pattern (2.4).

2.8 ANTENNA POWER GAIN
2.8.1 Definition
The power gain of an antenna is the ratio of the
rad iated intensity of the antenna in a given direc­
tion, usually on the horizon, to the maximum
radiation intensity of a lossless reference antenna,
usually a half-wave dipole with same input power.
2.8.2 Standard
The power gain of the antenna shall be expressed
in dB over the gain of a Iossless half-wave dipole.
manufacturer. The measured power gain shan
not be less than that stated by the manufacturer
at any sta ted frequency or band of frequencies.
2.8.3 M ethod 0/ M easurement

2.8.3.1 Test Range
Same as that for pattern test (Section 2.3.3.1 >,
as shown in Figure 1.
2.8.3.2 Test Procedure
Substitution methods shall be used for measur­
ing the antenna power gain.
A signal source tuned 10 the test frequency is
connected to a source antenna. The radiated
signal is received on an antenna under test. The
latter is so mounted thai it is similarly polarized

to the source antenna. T wo methods of deter­
mining the gai n may be used.

2.8.3.2.1 The antenna under test is connected
to a radio recei ver calibrated to measure the
signal level at its input. The antenna under
test is rot ated and adjusted until the receiver
signal power level reaches the maximum. This
level is design ated as p•.
The antenna under test is removed and a stan­
dard Ih wave dipole with gain of 0 d Od as
listed in Section 2.1.3 is substituted in its
place. The standard antenna is then rotated
and adjusted until the receiver signal power
level reaches the maximum. This level is des­
igna ted as P•.
T he measured power gain of the antenna in
the direction of the maximum radiation is:

G . - 10 x log o f (P. / P.) o r
G. - 20 x log (E. /E.)

2.8.3.2.2 The antenna under test may be con­
nected to a variable coaxial attenuator with
characteristic impedance equal to the trans­
mission line. The input of the receiver is
isolated from the variable attenuator by a
fixed attenuation pad with a value of at least
10 dB. The half-wave dipole. as described in
2.1.3 is connected to the variable attenuator
and reference field strength reading is taken
with all attenuators set at 0 dB except the
isolation pad.
Remove the hal f-wave dipole and connect the
antenna under test. Adjust the variable allen­
uators to obtain the same reference reading.
Power gain now is the amount of attenuation
required to obtain a field strength reading
equal to the reference reading.
NOTE: The meter movement in the receiver
should have a deflection which is linear with
respect to the voltage input to the antenna
input terminals of the receiver. The readings
used are relative field strength readings, not
absolute field strength read ings in IJ. V per
meter.

2.9 ANTENNA POWER RATING
2.9.1 Definition
Anten na power rating is the maximum CW or SSB

[Conlinued Oil page 81]
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"LET YOUR FINGERS DO
THE TALKING"

BY FREDER ICK M. K RUGER · , PH. D, K 2LDC

Tobie I-Methods of Ta ctile Communications.

Methods of Tactile Communications
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Dr Frederick M. Kruger, Director of Research (a t
the National Center for Dea f-B li nd Youths and
Adults), is using the one hand manua l a lphabet
to teach the use of the Telebra ilfe to Dr. Robert
J. Smithda s. Directo r of Community Ed uca tion
(a lso at the Nationa l Ce nte r), who is himself d ec f­
blind . The Telebrailfe is a newy-designed d evice
which will e na ble d eaf-blind people to use the
tel epho ne indepe ndently and to communicate by

Braille .

services. Of what use is a television set o r a
radio if you can't eve n tell whe ther it is o n o r
o ff, let alone use it for entertainment o r for ob­
tain ing in fo rma tion? These are fearful thoughts,
and maybe you would feel more comfor table
reading other material ; but first co nsider th is :

Deaf-blindness is a fact of life fo r 10-1 5
thousand people in the United States. W ith no
means of di stinguishing between day and night,
no rad io o r T .V., and minimal access to maga­
zines or newspapers, most of these people live
a ve ry lon el y , isol at ed life . Beca u se o f the
relatively small number of such persons, and
the ci rc umst a nces su r rou ndi ng the ir live s ,
deaf-blind ind ividuals belong to an all but invi­
sible mi nority. Eve n though so me of these people
have some sight or hearing, their use of it is, at
best, quite lim ited . To the ex tent that most
people are aware of the dea f-blind at all, it is
with feelings of pity, d isco mfo rt. and detach­
men t. An automat ic assum ption is made that
society has no place for people who are unable
to make use o f the major avenues of human ex­
perience and interaction.

In reality, deaf-blind people are like everyone
else in most respects. Intel1ect is not a function

Receive
I. Gestures and mod­

i f ie d A m e ri can
S ig n La nguage
(uses own hands
to follow sender's
m o vements pl us
residual vision if
ava ilable)

2. Block print al pha­
bet in p alm o f
hand

3. Braille
4. One hand manual

a l phabet ( finge r
spelling)

5. Morse code (fin­
ger tips o n speaker
cone or other tac­
tile transducer)

6. W ritten messages
if the re is so me
re sidu al v i s ion
(large script, print ,
o r type)

7. Tado ma ( tac t ile
lip reading used by
some deaf -b li nd
persons)

8. Tellato uch

7. Typewriting

2. Block print alpha­
be t i n p alm of
hand

3. Braille
4. O ne hand ma nual

a lphabet (fi nge r
spelling)

5.S peec h ( so m e
deaf-blind people
can speak inte lfi ­
gib ly)

6. Written messages
(l ar g e sc ri p t o r
print)

Send
1. Gestures and mod­

i f i e d Am e ri c an
Sign Language

*Director of Research , National Center for
Dea f-Bl ind Yo uths and Adults, 105 F ifth
Ave., New H yde Park, N .Y. 11040.

C LOSE your eyes and try to read this page.
Obviously you can't do it. But there is an alter­
native. you say : Someone could read it to you.
True enough. Now try (0 imagine that you can' t
hear either! What wou ld you do to find out what
was happening ? If you can't see or hear, how
can you communicate with others?

W ith the loss of the senses of vision and hear­
ing-so crucial to normal communications-you
would find serious problems in doing what was
previously simple. No longer could you use your
ama teur rad io equipment as you had. The tele­
phone would no longe r be a n immediate link
wit h friends, busi ness associates, or emergency
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The Toctile Speech Indicator enables a d ec f-bll nd
person to conduct rudimentary communication
over the telephone. It consists of on induction coil
and a n amplifier box with a vibratory output
transducer. Wh en the user couples the induction
coil to the telephone handset, the signals ore om­
p lified and converted into vibrations. Thus, the
pa rty who is coiled can activate the vibrator bUI­
ton by speaking into the telephone, or by sig na ling

with prearranged dial clicks.

of visua l o r a udito ry abi lity . Most deaf-bl ind
people can learn to commu nicate-some quite
-well- using other cha nnels. \Vith little or no
sight or hearing, information about the environ­
ment mu st be con veyed via the rem a inin g
senses: touch. smell, and taste. Of these, only
smell can be considered a " distance" sense.
While it has some value for emergency com­
municat ions (smoke or gas sme lls, for example),
only the sense of touch ha s the capaci ty for the
fine resolution so necessa ry fo r communications.

T here a re several wa ys for a deaf-blind per­
son to com mu nicate through touch . Table I lists
some of the possibili ties.

A p rototype of the Te lebraille device. O n the left
is the accoustica l couple r which crad les the tele­
phone handsel fo r t ransmission of Bra ille informo­
tion. The six white buttons in the center a re
switches, each corresponding 10 a dol positio n in
the Braille cell . The small object in the lower ce nte r
of the phctc is an electro-mechanica l Bra ille ce ll
read-out whereby any combinalion of six pins a re
ra ised 10 form Bra ille characters. Two o perctcrs
the refore can "key" each e the r's read-out and ho ld
a runni ng conversalion via the telephone. Not
shown in the p hoto are: send/receive switch,

power switch and d isplay du ralion conl rol.
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Definitions
I. Braille is a system of writing for th e blind in

which various combina tions of six raised dots
(2 columns of 3 dots each ) are used to repre­
sent letters a nd numbers. These dots a re read.
by using the fin gertips. The basic six dot con­
figuration is ca lled a Braille cell.

2. One Hand ;\13 111...1 A lphabet is a system o f
fi nger positions where each position repre­
sents a leiter o r number. It is used by the deaf
and deaf-bl ind and ca n be read visuall y or
tactua ll y- by forming the letters into the
individua l's cupped hand.

3. A merican Si2n Language is used by the deaf
and deaf-blind. It is a system wherein a sta nd­
ardized hand movement represents an entire
word. It is a language in that it has its own
grammatica l rules.

4. Tetlateuch is a device whereby the sender
uses a typewriter-l ike keyboard to send mes­
sages. When a key is pressed, the correspond­
ing braille leite r is mechanicall y ra ised on a
braille cell on (he back of the Teltarouch . The
receiving person reads the braille with one
fi ngertip.
As you can see, commun icat ion is possible

for the deaf-blind person, but almost all of it is
on a one-to-one basis. Until quite recently, onl y
morse code and "click codes" provided a means
of communica tion a t a d istance, and no t many
dea f-bl ind individuals know or will lea rn morse
code. ( Remember the trouble you had learning
it?!) T he click codes provide the deaf-blind per­
son who can speak with a means of using the
telephone. The ca lled party is instructed to re­
spond to the deaf-blind person 's question in a
specific manner. such as d ialing a I for "yes,"
and a 4 for " no:' The caller places his fi ngers on
the earpiece (or on the output transducer o f a
device designed to amplify these clicks) a nd
feels the coded replies to his questions. T hus,
th rough a series of questions, similar to the game
o f T wenty Questions, the deaf-blind person ca n
converse. Morse code can be transmitted by
dialing a I fo r a do t and a 4 for a dash, or the
speaking individual can say "dit" for a dot and
"da-a" for a dash, The vibrations can be felt
on the output transducer. A ll other communi­
cation must be through direct physical contact.

Electronic Aids in Communications
The following devices are a partial l isting of

what is currently being used and planned for
use by deaf-blind people.

The Tactile Speech Indicator consists of an
induc tion coil and a n ampl ifier box with a vibra­
tory output transducer. Questions are asked so
as to require a yes or no answer. " Yes-yes" sig­
nifies an affirmative response, Uno" a negative
one; or, dialing a " I" is used fo r yes, and a "4"
for no. The voiced and/or click responses a re
felt on the outpu t transducer.
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Because God chose for me this somber fate
of darkness centered ill a world of light
and silence where the earth's rich songs pulsate,
I felt that I must tum away ill flight ,
fly from the shado ws, brooding day and night
and the strange stillness, deep and desolate
where only scattered memories were bright
and only broken songs could pelletrate,
I do 1I0t know exactly how it happened,
but suddenly, as if a door had opened,
I felt a warm glow ill my heart . and heard
a trumpet voice cry: "Courage!" Theil I stirred
the silver embers of my dreams to fire ,
and played a song of triumph 011 life's lyre,

Triumph

Robert J . Smlthdcs
Director of Community Education
Notiona l Center for Deaf-Blind
Youth s and Adu lh

conversations. Some might even become ama­
teurs and add to the already ex isting-though
small- ranks o f deaf-blind radio amateurs. {c.w.
is received by placing finger tips on a loud­
speaker cone or on a special output transducer).
Morse code transmission techniques are among
the comm unica tio ns methods already used by
some deaf-blind persons and could literall y put
the world o f communications at their finger tips.

If you have had reasonable experience build­
ing from scratch o r kits, and are willing to help
assemble communicat ion aids for deaf-blind
people. or if you are in a posit ion to offer other
engineering or manufacturing assista nce, please
contact the au thor. •

The simple reality is that it is not profitable
for a manufacturer to make devices for so small
a group of potential users. Even with some
government support for the development of
these devices, the cost of parts and labor puts
the price beyond the reach of most deaf-blind
people,

This is where radio amateurs can help. You
can supply the labor to assemble the various
devices. As noted earlier, circuit descriptions
and construction details will be publish ed in
future a rticles. You don't have to know a deaf­
blind person to help. By providing the neces­
sa ry labor, you will help to keep down the cost
of gett ing a device into the user's hands.

The construction o f special morse code out­
put units would enable some deaf-blind indi­
viduals to listen to telegraphed news a nd weath­
er broadcasts o r even " listen in" on amateur

What You Can Do
Many deaf-blind peo ple could funct ion

much more independently if they had
more and better ways to communicate at
a di stance . Some basic dev ices described
above already a re manufactu red a nd exist
for this pu rpose. and o thers have been de­
signed . and sim ply requ ire construc tio n.
Very significant, however, is the requ ire­
ment that the acquisition cost of each
device be quite low. Remember that a de­
vice which costs you a week 's salary could
cost a deaf-blind person a month's o r
severa l month 's income. The purchase o f
any comm unica tions ai d should not ca use
financial hardsh ip. Remember, too, that
the cost can increase significantly if fam-
il y members o r friends want to purchase com­
patible device s so that they can comm unicate
wi th the dea f-blind individ ual

In th is period of rapid technologic al advance­
ment and engineering sophistication, there is no
reason why deaf-blind persons should be de­
prived of the eve ryday conveniences we most
take for granted : 1) a signa l which tells when
the doorbell has rung. 2 ) a tel ephone ring indi­
ca to r, and 3) a reliable means o f communicating
over the phone in an emergency. (T he T ele­
braille and Wrist-Com, to be described in detail
in a subsequent article, could provide answers to
these needs). Yet most deaf-blind people are with­
out these things that we rely on without thinking.

The Sensicall is directly connected to the tele­
phone. The deaf-blind person with speech ta lks
d irectly into the phone. If he has no speech, he
uses a transmitting key to send morse code. The
other person can use the key or his voice to
respond in morse code or in a manner simila r
to that used with the T actile Speech Indicator.
The output device is either a flashing light or a
vibrating: tactile pad (depend ing on whether the
deaf-bl ind person has a ny residual vision). The
Code-Com combines these two output devices
into one package and will eventually replace the
Sensica ll.

The Telebrui tle is in the field -test stage. Braille
is transmitted over the telephone with this de­
vice. Ke ys are pressed correspo nd ing to a braille
letter, a nd the braille letter is converted into
correspondi ng audio frequency - shifted binary
stri ngs which are acoustically coupled to a tele­
phone handset. On the receivin g end. the
handset is acoustically coupled to a n iden­
tical unit which converts the binary strings
to signals that drive pins in the braille cell.

The wrtst-Cem is still in the design
stage . It is a pa ger t h a t w ill be sma ll
enough to be worn on (he wrist. Different
vibratory signa ls will be receivable to wa rn
o f emergencies, the rin ging o f a doorbell ,
a nd the ringing of the telephone. It will be
wate rproof a nd very shock resistant.
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BY COPTHORNE MACDONALD.* W~ORX

Fig . l -Basic transistor voltage amplifiers. (A) Low
gain d.c. or c .c. vo ltage ompllfer. (B) High gain

a.c . voltage amplifier

H ow docs One go about creating an elcc­
tro n ie "someth ing" when nothing just like it
ever existed before? There are as many dif­
ferent d esign "styles" as there arc designers.
In the "ivory to wer" a pp ro ach everyth ing is
done on paper, with calculations carried out
to three significant figures. In the extreme "cut
and t ry" approach, nothing is calculated.
Pa rts arrangements a nd values a re shuffled
a round unt il the circuit works. The firs t ap·
proac h often results in mak ing a mountain­
sized pi le of paperwork out o f a m olehill­
sized d esign task. The seco nd often leads to
u nrel ia ble designs, burned up parts, and u n­
necessary discouragement. In my view, there
is an optimum mix of "paper design" and
"bench d esign," and pa ri of the des igner's
task is c hoosing the most appropriate ap­
proach in any situation.

Let's say you need a pa rallel resonant t rap
using a 30 pf capac ito r, and resonant at 50
mH z. You could spend two hours or more
d esigning and building a "precision designed"
inducto r, with compensation calculated for
the stray C o f the inductor, etc. A 100 %
equivalent in performance could be worked
out in ten minutes on the bench using a grid

· P.O. lIox 483, Rochester, Minn. 55901 .

dipper. The bench approach, o r possibly an
approximate calculation followed by "grid
dipping" and "turn sq ueez ing" is obviously
the best answer here. On the other hand ,
"try it and sec if it works" can cause lots
of p roblem s in designing wi th semiconduc­
tors. It works now, but will it fo r the next 6
months? Will it work if I re place the tran­
sistor? Will it work on a hot summer day?
In a simpler era, with simpler circuitry. it
was possible to look at the vacuum tube in
a "cut and try" circuit and have a reasonable
assurance that it would continue to work for
awhile if the pla te wasn't glowi ng red. To­
day's semiconductors don't give advance
warnings of abuse; they just abruptly fail
when they've ta ken all t hey can take . Pape r
design, the refo re , makes a lot o f sense here,
T he kind of pape r design I'm tal king abou t
doesn't have to be a big preci sion d eal. It
happe ns, when you gel into it, that changi ng
lines on schematics and numbers on paper is
about as fast as cha nging parts o n a bread­
board; it's less costly, and gives you con fi­
dence that the device ratings are not being
exceeded. The numbers don't always work
out the way yo u'd like th em to , bUI will
usually ind icate what to try next. My point
is that funning ofT a few calculat ions on
paper can save time, energy. and money. It
can also . yie ld rcproduceable solut io ns that
might be useful to others. Failure to do so
can Icad to unrel iable solutio ns, (Incident­
ally, if you have access to a calculator, the
drudgery part o f the math di sappears) .

Paper design is a "cut and try" process
too, m uch o f the time. There arc lots of
devices and simple building-block c ircuit s
that can be put together in a ll sorts o f ways;
but rarel y can you lift an entire circuit.
with parts values and all, from a handbook or
magazine and have it fit your situation ex­
ac lly. It is very im portant to get the feel o f
what individual devices do under various
ci rcumstances. Learn to think like a tran­
sisto r. Think like an op am p. T hin k like a

IBI
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Figu re I illuust ra tes two versions of the
basic voltage am plifier. T he one o n the left
maintains constant voltage gain at all fre­
quencies, from audio and above, way down
to d.c., and may be used to provid e voltage
gai ns up to abo ut 5. ( As the ga in goes lip , the
collector current becomes increasi ngly sus­
ccptib!e to variations ca used by shifts in
ambient temperatu re and transisto r Beta- so
there arc lim its. ) In the right hand ci rcui t a
po rt ion of the emitter res ista nce is bypassed
for a.c. In this way it is possible to select a
high a.c. ga in and st ill have lo w ga in at d.c ..
with the bias current stability that goes along
with it. ( We'll ge t in to th is righ t hand circui t
next month . )

Let's consider the circuit of Figure 1(a )
which is also shown in the box entitled "Low
Gain Voltage Ampl ifier Design." It's a very
useful circui t. The input impedance is high if
a high gai n transisto r is used . The output im­
pedance is a known fixed value ( Rc) which
makes it useful for driving filt ers that must
be driven by a specific so urce impedance. It
inverts the input signal; i.e. , if the base goes
negative , the collector goes positive, and vice
versa. (This ca n be important in d .c . coupled
video amps when you want to invert the
polarity of the video signa l.) Fi nally, since

Fig . 2-The de sig n exa mples wo rked out in the
text. (A) Schematic of te ntative design showing
wha t is known and what must be found. (8) Com-

plete d de sign with ports va lues.

o.
R

low Gain Amplifier Design
Last month we looked at the basic pro­

cedures fo r designi ng em itter followers :
stages that have a gain of one, and the ca pa­
bility of transforming a high input im pedance
to a lo w o utput impedance. In this issue well
look at a procedure for designing d.c , and
audio frequency amplifiers having a voltage
ga in greate r than one.

T ra nsistors themselves are basicall y current
amplifiers having low input impedance and
high ou tput im pedance. Fortunately, these
current amplifier devices ca n be used to make
beautiful voltage amplifier stages by using
negative feed back in the form of an unby­
passed emitter resistor. T his simple technique
raises the input impedance, allows o ne to
design an amplifier having a known voltage
gain, stabilizes the d.c . collector current, and
improves the linearity.

tra nsformer. T hink what might work, and
try it o ut o n paper to sec if it will. I've
thought about the steps I usuall y go th rough,
a nd the routine goes someth ing like this:

I. Define the problem in its most fund a­
mental terms. T hi nk about the final result
you' re afte r, and fo rget fo r a moment the
possible ways of making it happen.

2. Think of approaches that mi ght work.
Don't se ttle fo r the fi rst o ne you think of;
try to conju re up 2 o r 3. Don 't worry about
det ail s at this point. Let inspi ration hi t. If
you draw a bla nk, dig into back issues o f
magazines and other reference materia l to
fi nd o ut how relat ed th ings have been done
in the past . Sleep o n it.

3 . When inspi ra tion does hit , put it o n
paper in the fo rm of a schemat ic with as
much known info' as possible. Your eraser
comes into play here, as you have a dialogue
with the paper. You put it down, sec it doesn't
wo rk, change it, e tc. When you're all th rough
docs it st ill look promising?

4. Next , calcu late the unknown component,
volt age. and current va lues and any crit ical
performan ce data .

5. Docs it a ll wo rk out o n paper, a t least as
far as you're able to calculate'! If it docs,
build it and check the performance. If per­
formance doesn't match up with the calcula­
t ions, try to fi gure ou t why. ( You'll learn a
lot from this. ) If it doesn't work ou t on paper,
don't be too discouraged . Do the numbers
give you any clues to an "add on," or a re­
lated approach that m ight work? Usually the
numbers will.



Low Gain Voltage Ampli fier Design

+Vcc
Rc

,,
RI :-,: IA:

I ...Y 0"
I

In I
V1N - VE + a.lv. I~, R, v,.~ A]

•,
I. Select a specific no-load voltage gain,

AV, in the range from 0 to 5.

2. Pick a value for Re (sec text ) and cal­
culate RE.

Re
RE = Av

3. Decide on Ve and VE. (sec text)
For maximum peak-to-pcak output
swing select:

Vee
VE =2(1 + A v)

In all cases : Ve = Vee - Av VE
and,

V
Vee -Ve

E = Av

4. Calculate I e :

I
Vee -Ve

e = Re

5. Select a Transistor :
a) VeEO rating should be appreciably

greater than Vee .

RE is not by-passed, the stage is not prone to
v.h.f. parasitics.

As with the emitter follower design, some­
times you will want to take the given design
steps in a different order. When designing a
d .c. amplifier, for example, in the V' N and
Ve requirements may be fixed by the adjacent
circuitry. In this case you would start with
step 3.

How does one pick a value for Rc? Occa­
siona lly, the value of He will be dictated by
an outside requ irement. U sing an ampli fi er
stage such as this to drive an L·C filter is an
example. Since the collector impedance is
high, Re can simply be a resistor that equals
the proper source impedance for the filter. If
the stage is unloaded, or loaded only by a
high impedance, selecting a value of Re as
high as 10K o r even higher will keep the
stage's power consumption down , and input
impedance high . ( For a given gain, a high
va lue of Re call s for a high value of RE, and
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b) Rated power dissipation at 25° G
should be well above the calculated
power dissipation, PD:

PD = I e (Ve - V E)

c) If a high input impedance is desired,
usc a high beta transistor. The input
Z of the transistor itself (not includ­
ing R, and R2 in parallel with it) is:

Z'N = HFERE

6. Calculate the maximum possible base
current :

I e
10 MAX = ""'H.,---':"::"'­

FE MIN

7. a) If V'N is supplied by a previous
stage or other voltage source, is that
source capable of supplying 10 max?

b) If the input is to be biassed by an
H, - R2 type of network, proceed
as follows:
1) The total resistance of R, + R2

should be such that the current
through the resistors is about ten
times the expected 10 max :
RT = R t + H2

R
Vee

T -
- 1010 MAX

2 ) Once RT has been decided upon,
R ., can be calculated-

VtN
R., = V X RT- ee

3 ) Calculate R 1 :

R , = RT -R2

consequently a high input impedance.) If the
stage must drive a low impedance load, Rc
can be dropped to as low as a couple of
hund red ohms or so , if the power dissipation
is not excessive. (Sec step 5 (b ) .) Another
possibi lity is using a fairly high value of Re
and an emitter follower output stage, direct
coupled 10 the collector of the gain stage .
(Sec fig. J of last month's column. )

If the stage is ca pacitively coupled at the
input and output, you are free to choose any
reasonable values o f V c and V E. The value
fo r VE found by using the equation in Step 3
is the value that will allow maximum peak-to­
peak output voltage without clipping. Keep
in mind that whenever the instantaneous

•
transistor base voltage drops below + 0.7
vo lts, the transistor is cut off, and the positive
peaks of the output waveform are clipped .
Likewise, if the positive-going peaks of the

rContinued on page 74]
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hing's FB with HarryAllen
••Ylitli one ofthe many
fine h sets fromTelex.

No rig operates at its best wi thout the
addition of a Telex headphone or headset.

Rugged, comfortable Telex ceramic
boom mic headsets in particular, provide
the ultimate in convenience and efficiency.

Their boom microphone adjusts to any
position you wish, giving you complete
hands free movement and mobility.

For non-voice opera ted transmission,
they have a special easy to reach inline
push-to-talk switch.

And both Telex boom mic headsets and
headphones seal out unwanted room
noises and acoustics, concentrating the
signal at your ear, so that you hear clearly
and wi thout distraction.

From ultra-lightweight headphones to
single or dual muff and boom mic head­
sets, Telex provides you with proven
equipment bui lt to the highest standards
we know. For information write Telex
Communications, Inc., 9600 Aldrich
Avenue South, Minneapolis, Minnesota
55420.

TELEX.
CANA DA : Double Diamond Electronics ltd..

Scarborough. Ontario
INTE RNATI ONAL: Telex Export Dept. , 9600 Aldrich Ave.S. .

Minneapolis. Minn. 55420 U.S.A .
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BY WILLIAM I. ORR, W6SAI

"No more about Ye OX Bands
Do Wild Men Push and Pull,
Or brag about 3A 's , TJ's
Or toss about Ye Bull.
Ye sunspotte eount Hath G ummed

Ye G am e,
Ye bands a re Dry as Snuffe,
And many a Hardy Soul, no doub t,
Doth find it hard to do Without,
Except Thee a nd Me, aide Scout,
Who Never worked Ye Stuff."

- 48 Campbell Lane, Menlo Park, CA 94025 .

"Where in Heaven's name did you get that
bad poetry?", I asked Pendergast as he
breezed in the door and slid gracefully into
my favori te a rmchair.

" Written about 1938 by that great minstrel
of 20 meters, WI OX", replied Pendergast. " I
will copy it into your logbook so you will al­
ways have it at your fingertips."

" Forget it," I said. " I can't understand why
you a re quot ing poetry instead of working
OX. Have you given up the c hase?"

Pendergast settled more comfortably into
the cha ir and looked me squa rely in the eye.
"Ten-four, old buddy," he sa id. "I've left the
mcrric 20 meter band and am now a big-time
opera to r On 2 meter f. m. with a rice-box a nd
a brick. Behold !" He thrust a 10 watt , 12
channel f. m. tra nsceiver and an amplifie r
under my nose, cables dangling from the
units like a dead octopus.

l recoiled sligh tly, as one wouG, from a
dead octopus, and asked my erstwhile OX·
companion wh y he had made suc h a sta rt ling
change in his life-style and opera ting habi ts.

- - - ----
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Fig. l-A simple gain antenna for 2 meter mobile f.m. The '% wa veleng th whip is a ssembled from
•

a Pl·259 coaxia l plug , a pla stic coil form and a modified CB whip antenna . The whip is cut to
le ngth and fitted into the e nd of the coil form which is mounted in the open e nd of the plug. The
sma ll matching coil is wound on the fo rm. Whip, coi l form and plug are fi rmly joined with e poxy
ceme nt.

The coi l form is d rilled at one e nd to accept the whip and th e other e nd is drilled to pa ss the wire
connection from the plug to th e coil. The wire is " fished" through the side hole and wound into
a small six turn loading coil.

The coil form may be turned out of lucite , polystyrene or other plastic. O ne e nd makes a force­
fit into the coaxia l plug. Be fore the coil is pre ssed into the plug, a sho rt le ng th of wire is sold e red
to the cente r pin of th e plug to make th e connection to th e coil.

The antenna ma y be a d justed fo r lowest s.w. r. by either cha ng ing th e leng th of the whip o r ad­
justing th e spacing of the turns on the coi l. When comp le ted, the coil should be g ive n seve ra l thi n

coa ts of acrylic lacq ue r (Krylon) to wate rproof it.
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NOW
Top-ofthe-Line
Tri-Ex Towers

for HAM operators
at basic prices!

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

Self-supporting when
attac hed at first section ­
wi ll hold normal Tri-Band
beam. Six models.

Now you can afford t he best!
Free-standing or guyed,
Tri-Ex Towers stress quality.
All towers are hot dipped
galvanized after fabrication
for longer life. Each
series is specifically engi­
neered to HAM operator
requ irem ents.

An aerodynamic tower
designed to hold 9 square
feet in a 50 mph wind . Six
models at different heights.
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Very popular. Low Cost.
Holds Tri-Band antennas.
Eight models - all support 7
square feet of antenna
at full height in 70 mph
winds. Guyed.

Start with Top-of-t he-Line
Tri-Ex Towers. At basic
prices. Write today, for your
best buy.

,i·Ex
TOWER
CORPORATION
7182 Rasmussen Ave.
Visalia , Calif. 93277

Features tubular const rue­
tion for really big antenna
loads. Up to 100 feel.
Free-standing, with moto rs
to raise and lower.

THD Series

TM Series
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..Direction
01 use

34~"

I Wood mast

"

O.fKtor
No. 4

34%"

W' spacing

Director
No.3

35"

tight on 20 a nd 40 meters, six layers deep.
That's not fo r me. I' ll get my jollies with th is
rice box."

I shifted uncomfort ably in my chair, and
Pendergast continued. "T hat's why I dropped
by. How abo ut some great ideas for 2 rueter
antennas for a newcomer to f.m.? What
should I usc for the car a nd for the base

. ?"sta tion.
"Why don' t you go out and buy an an­

tenna? " I re plied unchar itabl y. Pendergast
igno red the thrust. There was a moment's
silence, then I sighed deeply. "O K. Let's take
the car first. A lot o f fellows stick to the

Salun
Triangular mounting plate

l " ~. , --: ' .

I

NOll':

Elements made of aluminum dotheslme w in! approx . 0 .15"
dia. passed l hru holes drilled In boom. Dipo le made of 318"
alumtnum Of copper tubing and No. 14 wire.

D,rector
NO.2

35%"

Coaxial line

Top ••• of 1 ..._ _bum

- 18"- - 16"- - 16"-·-1-- 16"' -

Direc tOf
NO.1

36"

, - No. 14 w Ire

38"

~~~ Bolt center
clamp to boom

-

- / - - -----''''---

40"

1--- 16" -

94" - - - - - --

~~~~~;;;;::-~::;::::~8~'~0.~. ~------6 ~- Flatten end 01 tubing. Wrap d ipo le
31 bolt \ wire around bolt.

\ I

,
<,

Reflector

2 .. 2 lumber [$:;::;;;:;;::;;::$
8 h long

A 8

rb I
I I

RG · a/v I I

to sta tion I I
I I
I I RG ·a/u
I \ 26.5" long
I

,
I

Attach tubing
to 10 boom

with 3~'1 bolts

B.lun ..sembi.,

Fig. 2-Seve n e lement beam for 2 meier Lm, provides abo ut 11 decibel s powe r gain ove r a ground
pla ne. Bea m is mou nted in ve rtica l p la ne . Pa ra sitic e lements are made of a lumi num clothe sline
wire about 0 .15" d ia me te r. Driven element is made of %-inch tubing with a '::- 14 wire used as the
matching section. A simp le ha lf-wavelength ba lun is made of coa xial li ne and t ra nsmission line
and ba lun a re a tta ched to the fold ed d ipole at points A-B. The be a m is mou nted to a short woad
mast with a t riangular. plywood pla te a nd heavy wood screws. The mast. p la te a nd boom are
give n a protect ive coat of paint. Ele me nts are left un painted . as the pai nt may detune the bea m.

Coa xial line to sta tion should be kept a s short a s possib le to reduce tra nsmission lass.

"Mercy"!'," sa id Pendergast. " H ave you
ever tried 2 meter f.m, with a repeater?" Be­
fore I could re ply, he continued, " Lotsa more
fun than sta nding in li ne to work some crazy
nut on an island that is subme rged at high
tide ."

He paused, then co ntinued, ·' I'm a mern­
ber of the WR6YAK re peater club. Wh y
don't you join up a nd become a YAKK ERT'

"T he idea is mind-boggling, to say the
least," I repl ied .

" Let's face it," Pendergast sa id forcefully,
"Ten meters is on the way out. fifteen is
pretty bad and soon everybody will be up-
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Coaxial Impedance
A lle nuation (db per 100 feet)

Line (ohms) 3.5 7.0 14.0 21.0 28.0 50.0 144.0
mHz mHz mHz mHz mHz mHz mHz

RG·58/U 53 0.7 1.0 1.5 1.9 2.2 3.1 5.7

RG-59/U 73 0.6 0.9 1.3 1.6 1.8 2.4 4.2

RG-8/U 52 0 .3 0.5 0.7 0 .8 1.0 1.3 2.5

RG-I l/ U 75 0.4 0.6 0 .8 1.0 1.1 1.6 2.8

Fig. 3-Chort of transmission li ne loss in h.f. and v.h.f. amateur bands. The loss is expressed in decibel s
per 100 feet of line, the loss being directly proportional to the li ne length. lin e loss a lso increases a s

s.w.r, on line increases.

simple quarter-wave whip mounted at ran­
dom on the car. T his is like washing your
feet with your socks on. A much beller
scheme is to usc a 5/8-wavelength whip a nd
mount it near the ce nter o f the trunk lid ( fig.
I ). Field strength measurements have shown
that such a n insta llation is about equal to a
quarter-wave whip mounted in the center of
thc roof o f the vehicle. The trunk lid instal­
lation is a lot easier to work with aod you
don't run the danger of snapping off the an­
tcnna when you pass under tree branches.
Then, too, you'll appreciate the case of in­
stallation, especially after you have tried to
snake a coax ial line to the center point of the
roof o f a car."

"The 5/ 8-wavelcngth whip uses a base
resonating coil, which is simplicity in itself.
Adjust it for lowest S.W.r. o n the transmission
line. Most manufactured 5/8-wavelength
whips have fixed coils a nd arc adjusted by
trimming the whip length. Either the whip,
or the coil, can be adj usted. The adjustment,
in fact , is not part icularly critical, either."

"Sounds like a good approach," sa id
Pendergast .

"Agreed," I repl ied. "A good way to sta rt
out your mobile o peratio n is with a 5/ 8­
wavelength, ex tended whip. Mount it on the
rear trunk lid. Yo u can buy a clever little
mount that cl ips to the cdge of the lid and
the antenna is ready to go in 2 minutes."

"Now, for home o peration, you can use
the same rig. pardon me, rice box, with an
a.c. power supply. Since you r QTH is in a
rather poor v .h.f. location, you may run into
trouble breaking the WR6YAK repeater on
M ount Pandemonium ."

Pendergast looked worried. " I hadn't
thought of that ," he said, almost to himself.
He gazed out of the shack window, his eye
following my feedline across the yard and up

the side of the garage. Hc spoiled thc 2 meter
beam atop a short mast at the rear of the gar­
age. "Well," he said, "How about a sim ple
version of your beam?"

"T hat would do the job for you," I re­
plied. " It's good, cheap and easy to build." I
hunted about in the drawer of the operat ing
desk-and fished out a drawing (fig. 2 ) .

"Here it is. This inexpensive seven element
Vagi beam will put you on 2 meters with a
big signal. You can build it for a few dollars
and it will provide a power gain of eleven
decibels over a ground plane antenna. The
beam is mounted with the elements vertical
to provide vertical polarization and it's fed
with a 50 ohm coaxial line and a simple coax­
ial balun. The driven clement is a folded di­
pole and you can make the parasitic elements
out of aluminum tubing, aluminum wire, or
defunct TV antenna parts."

Pendergast peered at the sketch and finall y
asked, "What's the boom made out of?"

"Wood," I replied. "I used a rug pole that
I got for frce at a rug c1caning outfi t. You can
buy 2-inch diameter dowel rod at some large
lumber supply houses, or you can use a piece
of 2" X 2" squa re stock. Perhaps even a long
broom pole."

,...__ Ne¥ly an erectocat __-,
half · wr:e length

~;:r. *,,6"6"6"6"6".6"6"6"~ ~6"6"6"6"6"6"6"0-)(~:'V

SOO line

Fig . 4-The compact dipole. An effective, short di­
pole con be mode by helically winding a length
of wire ond end loading it to resonance. For on
electrical holf-wcvelenqth, nearly %-wovelength of
wire is required in the hel ix. Antenna is adjusted
to frequency by positioning of capacitive hots with

respect to the winding of the helix.
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Fig. 5-The VKSYS compact dipole for 40 meters
is only six feet long l Two 120 turn coils are wound
on a wooden form CA) mode up of wooden dowel
rod and spacers. An insulating board is pieced at
the center of the framework for the connecting
points to the dipole-. The triangular spacers are
cemented to the dowels and the form is wound
with ~ 1 4 insula ted, solid conductor wire. The ca­
pacity hots are mode up of wire loops, 6" in diam­
eter which are bolted to the end spacers of the
framework and connected to the ends of the wind­
ings of the helix. Antenna tuning is accomplished
by bending the hot to vary the angle between hot
and helix. (Dra wing courtesy of Amateur Radio
ma gazine and the W ireless Institute of Australia J
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As Pendergast looked at the sketch, I con­
tinued . "T he parasitic eleme nts pass through
holes drilled in the boom. Mark the holes
carefully and use a little finnesse in drilling
them or the beam will look sloppy. A little
epoxy cement will hold the elements in place.
The folded dipole is mounted to the boom
with the arrangement shown in the drawing.
A simple mounting plate is all th at is reo
quired. The balun is made of an electrical
half-wavelength of 50 ohm coaxial line, of
the same capability as the transmission line
you intend to use. It is folded back along the
boom and taped to it."

I paused, and waited for a reaction from
my erstwhile 20 meter DX companion. It
seemed as if he had passed into a catatonic
trance, as he continued to stare at the sketch.
Finally, he said, "Why do you bring the feed-

line out the rear of the beam instead o f letting
it drop down in the usual manner?"

I pointed at the drawing of the beam with a
pencil. "Remember, dummy, th is is a vertical
beam. If you drop the feed line down from
the Iccd point at th e center of the folded di­
pole element, the line will run parallel to the
driven element, and parallel to a ll of the para­
sit ic e lements, too. This is an un-good idea
and I don't like it at all. It can cause all sorts
of unpleasant things to happen. Much better
to run the feed line back along the boom and
out the rear o f the beam. Then you can bring
it down behind the reflector, as I do." I
pointed out the window towards the antenna
mounted on the garage.

"Moreo ver," I continued, "I don't like the

[ColI/inlled 0 11 page 73 ]
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$3.95

Model EI End Insulators
lor Multi-Band Doublets

Rugged 7-inch end insulators molded
from high impact cycolac. Heavily ser­
rated to increase leakage path to approxi­
mately 12 inches. Available in pairs only.

Order No. 156$5.95

iJln AMATEUR
ACCESSORIES

Order No. 155

ElECTRONICS CORPORATIONiJlD Dept.AC ,8601 Northeast Highway Six . Lincoln, NE 68507
402/464-9151 Tele x 48-6424

Distributed In Canada by LECTRON RADIO SAL ES. LTD. 211 Hunter Street Wesl. Peterborough . Onlafl o
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Broad Band Ferrite Balun BN-86

Hy-Gain 's fer ri te balun couples any 52 ohm unbalanced transmission line to any 3 to
30 MHz 52 ohm balanced beam antenna system. It improves energy transfer to the an­
tenna and eliminates stray RF from the feed line and supporting tower. Shuts out un­
wanted currents from coax shield that disrupt pattern and upset trent-to-back ratio.
Stops attendant TVI and effective power drain with no insertion or feed-through loss.
The BN-86 is ent irely frequency independent and will operate over all Ham bands. It
comes complete with all hardware required for beam or doublet installation.
Bandwidth 3-30 MHz Cont inuous · VSWR 1:1 when terminated with balanced 52 ohm
load > Power Rat ing 1 kw CW • Impedance Rat io 1:1 at 52 ohms · Input Connector
50-239 · Insertion Loss Negligible · Feed-through Loss Negligible.

Order No. 242 $14.95

Model CI Center Insulator
lor Multi-Band Doublets

Strong , l ightweight, water and weather­
proof center insulator mo lded from high
impac t cycolac . All hardware i ri di te
treated to MIL specs. Accepts 1/4 " or
3/8" coaxial cable.



P
LOW·LOW POWER OPERATING

BY ADRIAN WEISS.* K8EEG

o NE of the most satisfying aspects of QR PI'
operation is meeting up with another minipower
station on the air. Everyone enjoys meeting
someone who shares his enthusiasm for a parti­
cular thing or activity, and QRPp'rs are no
exception. Indeed. before the advent of The
AI illiwatt and this column, about the only wa y
to find out what was happening in our "alter­
nate life sty le" was through on-the-air contacts.
Most of us were startled to find that others
shared our enthusiasm for QRPp. Some fellows,
like W4ZRJ . had operated strictly under fi ve
watts since the late '20's and early '30's without
really meeting many other QRPp nuts. These
contacts remain one of the most important
means of exchanging information about tech­
niques and so forth because they involve per­
sonal communications. The weekly QRPp QSO
Parties announced in the last column are an
effort to expedite personal communication be­
tween low power operators. Be sure to take
advantage of this opportunity of meeting others
who share your interests.

Re ceiving Ca pability
During the recent QRPp Contest (November,

1973), I was disappointed at the number of
QRPp station who called each other in vain.
In every insta nce noted, I was able to copy
both stations with ease, so signal strength was
not the problem. Probably the fault lay with Ihe
receiving ca pabilities at both ends o f the circui t.

" 213 Forest Ave.• Vermillion, SD 57069

'f 14,081kHz
7Q4Ol.. Hz

MIxer
and 1kHz AudIO ..-

ampi lliet' "'-

•

704 1k Hz
Tunable

local osciUatOf

Fig, l-Basic scheme of the direct conversion re­
ceiver. An incoming signa l a t 7040 kHz is mixed
with a tunable loca l oscilla tor signal of 7041 kHz,
which produces sum a nd d iffe rence frequencies of
14,081 and 1 kHz. The 14.081 kHz .;gna l ls be­
yond the range of the audio amplifier; the 1 kHz

signal is not and hence amplified.
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Oftentimes the newcomer to Q RPp becomes lax
with respect to his receiving capability. He fig­
ures wrongly tha t since he is only pu tting out
a couple of watts to a dipole , he won't have to
worry about copying weak signals, because his
rig won't reach out that far anyhow. Keep an
eye on the results being published in this column
and see how wrong such an assupmtion is! Pith
W9PN E working 28 countries with 500 mUN·
walts to a dipole, there can be no mistake about
the question: very low power will go a long way!

It is high time, I think, that we as a group
begin to pay more attent ion to receiving capa­
bi lity. Remember that a DX or a Q RPp signal
will be a weak signa l, and poor receiving capa­
bility and/or technique will not suffi ce! We'll
explore the qu estion in this and the next column.

Di rect Conversion Receiver
Quite a few homebrew QRPp rigs, and the

HW-7 and Ten-Tee Pvl-series, use the simple
direct conversion - or "synchrodyne" - recep­
tion technique. The input signal is fed directly
to a mixer stage, heterodyneJ by a tunable local
oscillator signal at the same frequency, produc­
ing an out put in the audio ran ge, which is th en
amplified to a useable level. This is shown in
fi g. I , There is no thing inherently inferior about
this reception techn ique in compa rison to th e
superheterodyne technique. In fact, a properly
designed, constructed. and operated direct con­
version receiver will prove superio r to most
medium priced tube-type superhets built in the
past decade. Very sensitive IG 's or OSFET's
(such as the CA3028A or 40673) are generally
used in the mixer stage, and while the sensi­
tivity is superior in most cases, the low internal
noise factor of these devices in comparison to
tubes puts them in another class entire ly! Sensi­
tivity on the order of one microvolt is easi ly

•
attained in practice. even without a fron t-end
r.f. amplifie r stage!

A basic principle applies here : even a Collins
R·391 A or a SignallOne CX7A is only as ef­
fective as the opera tor can mak e it! Hence, an
int imate knowledge of how the direct conversion
receiver works a nd a practica l understanding o f
how to capitalize on its operating character­
istics is essential to effective use of the type.

Operational Characteristics
Unlike the superhet which uses a mechanical

or crysta l filter to eliminate all signals in one
sideband ( t .e.• all signals on one side of zero
beat) , the direct conversion receiver passes both
sidebands equally. Reference to figure 2 will
make clear how this aspect of direct conversion
operation affects proper receiving techniques.

Suppose that an operator wishes to copy a c.w.
signal and prefers a 1000 H z tone. Let's call this
signal "An. In a direct conversion receiver the
au dio note is equal to the di fference between
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Weekly QRPp QSO Parties
As announced in the last column, we a re insti­

tuting weekly QRPp QSO Parties to faci litat e
communications between QRPp stations. Session
I : Mondays. 2000-2200 CST (T uesdays. 0200-

[Continued on page 72 ]

904-455·2533

LOU GOLDSTEIN, K4LAN
P.O. Box 3 5 61

PensaCOla, Fla. 32506

From 100 to 200 watts of portable or fixed
station power. From 5 to 50 watts of battery
power.

Also Genave, Gladding, Standard, Regency ,
ICOM, Hy-Gain, Galaxy, Hallicrafters, Mag­
num 6, Mot-Gain, E-Z Way Towers, Mosley
and SBE.
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Fig. 2-The d irect conversion receiver passes both
sideba nds equally. How this aHects proper rep

ceiving techniques is explained in the text.

You don't have to wait for
Solid State SSB tomorrow
TEN-TEe has it today!

CQ. Likewise. he must habitually tune :!:3 kHz
to insure tha t the crysta l conrolled respondent
won't be missed.

N ext month, we'll go with th is discussion of
the direc t conversion receiver, covering the pro­
per methods of insuring front-end select ivity.

the local oscilla tor frequ en cy and the frequency
of the desired signa l. If the receiver is tuned to
either 70-1 1 kHz or 7039 kHz. the refore. it will
produce the desired 1000 Hz audio note. Now,
suppose there is an interfering signal at 7042
kHz. If the direct conversion receiver's local
oscillator is tuned to 704 1 kHz, the interfering
signa l will also appear in the outpu t as a 1000
Hz tone, the same as the desired signal, since
both are equal distances from the local oscil­
la to r frequency. Two options are o pen. Fi rs t.
the receiver can be tuned in o ne direction o r
the other to make signals A and B produce dif­
ferent audio no tes: i.e.. if the receiver is tuned
to 70~0.5. signal A will appear as a 500 Hz lone
and signal B as a 1500 Hz tone. The two are
easily distinguished. However , if the receiver
includes a very sha rp aud io filter which passes
only a very narrow set of audio frequencies. such

•
a move will put both signals A and B out of Ihe
audio passband. The seco nd o ption is to re-tune
the receiver to the opposite side of the desired
signal and hope thai you won't encounter anothe r
interfering signal there.

Many o pera tors accustomed to the abili ty of a
good superhet with fi lter to eliminate signals in
the unwanted sideband will view this aspect o f
di rect conversion o perat ion as a d isadvan tage.
However, the case is not that simple. While the
superhet can be tuned to the other sideband
equally well, most superhe ts use a c rystal con­
trolled b.f.o ., and switch ing from upper to lower
sideband, o r viceversa, produces a frequ ency
shift with respect to the receiver frequency. After
switching sidebands, the receiver must be re­
tuned to locate the desired signal.

In a really difficult case where the in terfering
signal is o nly 100 Hz or so from the desired
signal, both the superhe t a nd direct conversion
receiver will require a really sharp audio filter
to eliminate the unwanted signal. The crystal
filter is no help in such a case.

Continuing this comparison approach, the
supe rhet with filter is ac tually a liability when
it comes to tuning fo r a response to a CQ. For
example, if one calls CQ at 7040, with the filter
swi tched to allow o nly lower sideband signals
to pass. and a response comes on 704 1 kHz, it
will be elim inated by the fi lter. The direct con­
version rece iver will detect the response.

This ability to monitor both sidebands is
essent ial in QRPp o perat ion. On the o ne hand,
many QRPp rigs are crystal cont rolled, and may
respond in the elimi na ted sideband of a supe rhet
receiver . Likewise, many o pe rato rs do not cor­
rectly understand the transmit-receive frequency
rel ationship o perative in the HW·7 or TenTec
PM·series transceivers, with the result that they
tune o nto a CQ in such a way as to displace their
transmit frequency up to 3 kHz away from
zerobeat. Hence. if a QRPp operator uses a
superhet with a good filte r. he must in stitute the
practice of tuning both sidebands after calling
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Fig. l-A fundamental " digita l v.f.c.",

phase locked loops (quite expensive for let us
say a 2 meter synthesizer that tunes the whole
band in 10 Hz increments ). The second problem
is that of ease of rapid tuning. Sure, the 2 meter
Lm . TX/RX synthes ize r with channe lized
thumhwhee1 switches is fine for repeater opera­
tion, but did you ever try to tune the band in
numerical se q uence fro m 144.000 mH z to
148.000 mHz with thumbweel switches? Or for
that matter, can you conceive of the annoying
problem of using a 15 or 20 meter synthesizer
to QRX or qu ickly zero-beat a rare OX station?
Impossible!

There may be a techn ique however, for hav ing
one's cake and eating it too. At this point I
would like to apologize to my "not-so-techni­
cally inclined" readers for the description that
follows as it will be of a level higher than thai
usually achieved in this column. It is the only
way to get the point across quickly however.

Consider fig. 1. Here we have a standard. good
quality v.f.o. for some particular amateur band
or bands and a frequency counter of as man y
digits o f information as we desire. We have read­
out resolution in this scheme but no stability or

Readout

11 a 9 12 1

14 2 5 10 7 6

SN7490 ' _ _ • " eset
Decide cOYnteor 3 r "gryl m

I
3 7 6 2 6

SN7 475 4
t2 Slor.eJe- 13

16 9 10 16

•
Decoder

~SN 7400 Gate +5v.
OYtpu t

Carry 10 -o---4
nellt stagl'Count

mterwa'

"...,signal _

~

Gall J......'
Gale

o ut pul

"oSN7400
V FO

""'Put ---1-;,-./

Gate ,ignal in ....J
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BY IRWIN MATH,' WA2NDM

MATH'S
NOTES

I N this author's profession . which happens to
coincidentally be electronic research and devel­
opment, there are many new ideas and techni­
ques that one either develops or becomes awa re
of. One such idea that I have considered for the
past several months, I have chosen as the topic
this month in the hope that some enterprising
experimenter will be adequately interested to
"give it a try" !

We are all famili ar with frequency techniques
from simple variable crystal oscillators (v.x.o.'s)
to mixers, phase locked loops and the like. We
are also quite aware of the benefits o f a crystal
controlled frequency synthesizer; among them
stability of the same degree as the crystal oscil­
lator used as the primary reference.

In fact. at the current state of synthesizer
techniques as far as amateur radio is concerned,
there seems to be only two small problems. One
of these is the fact that all synthesizers cover
their various ranges in steps of I kHz or 100
Hz or even 1 Hz. If one can afford the additional

· S Melville Lane, Great Neck, N.Y. 11023



Fig. A-A d igital subtractor chip. See SN7.480 or
similar chip data sheet and/or application notes

for details.

Ffeq No 2

Inpu t control
l~te Si9n. lI

Fig. 5-The dig ita l-to
analog converter
discussed in the text .

I II 121 141181
Freq. 1 - Freq. 2 Output
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Allu.nSlSlon
2N4123 or
equ ;"'alent

+10v.

1

,
•

Input No.1 Inpu t No. 2

4 SN7480

I I I I

interval begins. Since the gate time was chosen
to be 1 Hz, the counter displays cycles per se­
cond directly.

We can now say th at our knowledge of the
exact v.f.o. frequency ( to the stab ility of the
crystal oscillator in the counter used to pr.oduce
the gate signal ) is completely known With an
updated number every second.

Now. if we change the count interval to .I
seconds, we will ha~e an updated indicatio~ of
the frequency 10 times per second but. since
lAo the number of cycles wiH pass through the
gate from the v.f.o ., we only will have a res?­
lution of 10 Hz. Similarly, a .01 second gate Will
give us a 100 Hz resolution.

Let us now look at fig. 3. All that we have
done here is to add another storage chip to the
counter of fig. 2. By means of switch 51. how­
ever, we can disconnect the transfer signal from
the second storage chip.

If we now tune our v.f.o. until we reach some
desired frequency (with 5 1 closed ) and then
quickly open 510 storage chip # 2 will always
produce a BCD output equal to the desired
frequency. Storage chip I \Ifill. however, CC!n­
tinue to supply the readout with new frequencies
(at the gate rate ) as the v.f.o. drifts.

Now let us add one more function to this
hookup. Fig. 4 shows the two BCD frequency

ler Freq . No. 1

eoce 9< 4< 1.5K 2SQl
y

1
1< o-"" ~1<

1<

1<

1<
,~

vFO Reset in Trans

Gale

Decade
L-

Gate ' "In. 1In BCD

I S,
SI(n~ No .1 Storage No.2

DecOder

Readout FfeQ. Feeq.
NO.1 No. 2

8

Fig. 3-The addition of a second stora ge ch ip to
1;9. 2 .

a t least not crysta l stab ility. No w let us expand
fig. I somewhat to look at the elements of the
counter. For simplici ty we will only discuss the
fi rst d igit o f the coun ter and the signals neces­
sary to drive it. A complete description of
counter techniques is available to those who
require it in past construction ar ticles in CQ
and other similar publications.

Fig. 2 shows the elements of the frequency
counter as well as the appropriate wave shapes.
Operation is as follows: The gate signal (as­
sume it is I Hz ) opens the gate allowing as
many v.t.o, frequency cycles to pass as can
during the 1 second gate interval. The decade
counter and its following stages count the num­
ber of cycles passing through and produce a
BCD signa l corresponding to the number
counted by each decade. This BCD signal is
sto red by a SN7475 quad latch integrated cir­
cuit until the end of the count interval when a
transfer pulse feeds it to a decoder and read­
outt . After thi s transfer. a reset pulse is fed to
the decade. setting it to zero, and a new count

' See M ATH'S NOTES CQ Dec. '72 and Jan. '73
fo r a more detailed explanation of this.

1

2

4
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frequenc
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inal v. f.o, Fig. 6 shows the complete d iagram.
Fig. 7 is a sketch of what the front panel of such
a syn thesizer might look like. Operation would
be quite simple. All one would have to do would
be to switch to the resolut ion requ ired, unlock
the system, tune to the desired frequency, lock
the system a nd be "rock-bound".

There are several pro blem areas, however,
that will need further development and experi­
mentation if such a scheme is to succeed . Some
of these, the more obvious ones at any rate. are:
I. What will a per iod ic 1 second, .1 second or

.01 second jump in v.I,o. frequency (as it is
being upd ated ) sound like?

2. What effect will drift during the counting
interval have?

3. Will heterodyned or multiplied v.f.o. signals
really be as stable as they look like they
might?

4. Wh en o pening 51, the storage chip mu st have
fully com pleted a count interval.

5. What effect will a no ise pu lse producing a
mis-count have?

6. Error voltage vs. varicap linearity may prove
to be a pro blem.

No doubt there will be o ther proble ms in getting
a scheme such as this to o pera te properl y but
a fter all. that is what experimentation is all
abou t! I personally will be most interested to
hear abou t pe rsons attempting to build a synthe­
sizer such as this one, and will be glad to publish
promising developmen ts in this co lumn. All
comments, including " it won't work !" will also
be greatly a ppreciated as long as adequate ex­
planations are given for problem areas and. if
enough interest is forthcoming, we will even
publish excerpts from some letters.

73, Irv, WA2NDM

@LOCK
UN LOCK

Op1onal ' 10 for r - - - ,, • . I , " v FO output
greater resolutIOn L _ • .J

r-k Gate
Countel'

VFO ISN7490's)

Var icap
in VFO BCD

Optional Unlock Lo
l ), amp lif ier !'

Storaqe Storage

DC ISN74 75 ) (SN74 751

I
F, I F,

Decoder Subltaclor
lSN7480·sl

F 1 - F,

Readout D/A conver t

DC I

1000i \ r 10Hi

"H'-O"H'
RESOLUT ION

=: <nnnnn- -- - -- --
TUNE

Fig. 6-The complete
ex peri menta l synthe­
sizer discussed in the

text.
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Fig. 7-A possible synthesizer front panel.

signals applied to a subtracter ci rcuit composed
of 4 SN7480 gated full adder chips. The hookup
of these chips is left to the reader as it is given
on the SN7480 data sheet from Texas Instru ­
ments and probably o thers. Returning to fig. 4,
we now see that the output consists o f the dif­
ference betwee n the two frequencies in digital
fo rm. If we now remember that frequency 2 was
the one we desired then the output can be con­
sidered to be a changing digital number (chang­
ing at the ga te rate) equal to the difference
between what we want and what we have.

Now, on to fig. 5. Here we have a simple dig­
ital to analog converter. Depending on which
transistor conducts, the output voltage will go
from 0 to 10 volts, limited in accuracy only
according to the tolerances of the resistors, trans­
istor drops, etc., although potentiometers will
enable one to tr im the unit exactly. We have
now produced an analog, d .c. voltage directly
related to the error between the frequency we
desire and the frequency we have, up-dated ac­
cording to the gate interval. All that is now
necessary to "close the loop" is to apply this
d.c . error voltage to a va ricap back in our o rig-



OUR DIGIPET 60 IS A
GENERAL·PURPOSE FREQUENCY

COUNTER WITH A RATING OF
1 kHz TO 60 MHz.

(PLUS 130 MHz TO 160 MHz)

... x., __
~ i -' Tnl -'-

Perfectly designed for the radio amateur who wants quality,
accuracy and economy.

If you operate around the 50 MHz band, we can offer you the
Digipet 60- it measures a range of 1 kHz to 60 MHz-and it costs

less than $300.
However, if you operate up around 140 MHz, you 'll want the

Digipet 160 converter. It costs an additional $50 and, mated-up with
the Digipet 60, measures the crit ical range from 130 MHz to 160 MHz.
Its AC or DC operable with complete overload protection, plus being

stable (aging rate: 1 part in 100/week), small (7" deep x 2%,' high),
sensitive (50 mVm's), flexible (five numerical-tube digits) and

accurate (resolves to 1 kHz or 1 Hz, depending on gate t ime selected).
Write immediately for more information.

T.R.I. CORPORATION
505 West Ol ive Avenue • Sunnyvale, CA. 94086 • (408) 733-9080
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134-DLIES
135-WB9DRE
136-DJIPOA

I

The CO OX Award Program
CWOX

137-0KIDVK
138-0KIIAG

LGSLG and 5J9WL-Morokulien
Morokulien is an existing, fictious country on

the border of Norway and Sweden. It was es­
tablished in 1959 during the Internat ional Re­
fugee Year in connection with radio and TV
programs by the Norwegian and Swedish Radio
and Broadcasting Corporations which were pro­
moting nat ional charity funds. Th e campaigns
were so successful that the governments of both
countries decided to provide 2 square km's to
Morokulien where a monument was erected in
19J4 to commemorate 100 years of peace be­
tween Sweden and Norway. In Morokul ien there
is a post office where both Norwegian a nd
Swedish stamps are valid, plus ca mping sites,
weekend huts for rent, restaurant . gas station,
theater and the amateur radio station which
has the call signs LGSLG or SJ9WL! The radio
COllage has four beds, kitchen, veranda and rad io
room with antennas. Any licensed ama teur of
the world may opera te the station and income
from the ren tal of the cottage as well as dona­
tion s received with QSL cards are do nated to
handicapped radio a mateurs in Norway and
Sweden. OSL', (or SJ9PL go to the S~I Bureau
while LG5LCi OSL's are handled by LA4YF.

55B OX
311- F9RM 313- W4SSU
312-WA4NRE

Endorsements
c.w., D Li ES-150, Low Band 28 M Hz
SSB: SM6CKS- 3 1O. W4SSU-3 1O. F9·RM

- 310, Low Band & 28 M Hz
Comple te rules for the CQ OX Award Pro­

gram may be found on pg. 58 of the January
1971 issue. Application blanks and copies of
the rules may be obtained by sending a busi­
ness size, self-addressed stamped envelope to
OX Editor. P.O. Box 1271 , Covina, CA
91722.

using those prefixes. If prefixes at e to be re­
garded as having any significance there has to
be a reasonable limit to their number. I believe
that 9720 is a reasonable limit, whereas 106,920
or 1,069,200 is not! I suggest that Rule 3A re­
main as is!"

It should be noted that the original intent for
the WPX award was that prefixes should repre­
sent separate geographical areas. In fact , the
WPX Certifica tes reads "has presented proof of
contact wi th 300 amateur radio stations, eac h
having ca ll letters with a differen t prefix, each
prefix normally indicating a diOerellt geograph­
ical area of the world."

OXTRA
OUf DXtra for March concerns WPX Rule

3A and is the "other side" of the argument
voiced by WA2EAH in the September, 1973
issue of CQ. Mike. VOIKE provides the con­
servative position as he writes; "Don't change
WPX Rule 3A! There are already 9720 possible
prefixes. If a second numeral is allowed, that
number plus 9720 X 10 possible prefixes which
makes a total of 106.920 could exist. If a th ird
numeral is allowed such as HA Ifi0, the total of
possible prefixes incre ases to something Jike
1.069.20~ give or take a few thousand. Giving
status to HA I00, VU25, IT5 7 or even C29 as
separate from C2J is like calling Long Island or
Arizona a country! India could have issued VU3 .
VU8 or VUf\ rather than VU25 as they are not

· P.O. Box 1271. Covina, California 91 722

A s Spri ng approaches we can look for some
longer openings on the higher bands with hopes
of catching tha t elusive cou ntry or prefix. On the
west coast, the daylight saving time conversion
in January made it difficult to catch the long path
to Europe and the Near East as most DXers
were due to work before the band opened! Don't
forget the WPX Contest on March 30 and 31 as
some special prefixes a rc -umally heard.

BY JERRY HAGEN,* WA6GLD

Mrs. Joe Hiller, XYl of the late W40PM was pre­
sented with the CQ OX Hall of Fame plaque at
the Virginia Century Club Dinner meeting on
Octobe r 9, 1973. O n the left is W40M and on
the right is K4AE, President of the Virginia Century

Club. (Photo by W4JVUJ

54 • CQ • March, 1974



778- W7 HKI
779- JA2UYS

41 6-K~ZFL

4 17-PA~INA

. ' ,-_ -..:t;fo, _

Bud Whitney, 9VI OI, call. the roll while Paddy
Gunasekera, AS7PB. logs for 9V1SEA on SEANET,
14.320, 1200 GMT, 9 November 1973, at the
opening of SEANET Convention, Marco Polo Hotel,

Singapore.

March, 19 74 • CO • 55

Perhaps North Carolina 's most enthusiastic DXer
is Les, K4ZCP.le. hold. WPX, WAZ, OXCC, 5 Bond

oxec and many other OX Awards.

Novice OX
Ou r Novice DX reporter, Jim WN7UM U

has provided a roundup of 40 and 80 meter DX
with the h e lp o f W N2LVV , WN4EDQ ,
WN9LMT and WN~GTJ. Activity reported in­
cludes:
Station Frequency G:\fT
KG6AAY 71 03 0830
KZ5VV 7110 0300
PY71E 7105 0850
PY7BXC 7108 0905
XEILH 7120 0330
XE2LP 7105 0940
VK3MR 7115 0920
VK4FH 7103 0830
VK6BQ 7102 0930
YV4AGP 7100·7150 0400
YV5TT 7125 0930
ZM4NH 7103 0850
PJ8NLO 3712 0615
YV4AGP 3745 0830
WP4DQP 3701 0200

As Spring approaches activity should swing to
the 2101Hz Band!

Here and There in the World of OX
Claude F9MS has turned over the REF DX, .

editorship to F3AT, due to heavy business tra-

THE WPX PROGRAM
Mixed

41 8-SK6AW
41 9-YUIOBA

C.W.
1291 -SM5AYY
1292-SM5QG
1293-SM6CEP
I294-SM7JZ

5.5.8.
780-SM6D HU

1287-K2HYM
1288-DlIPQA
1289- 0KITA
1 290-SM~CCM

WPX Report
Clem. W4LRN has agreed to provide a WPX

report on a fairly regular bas is. As reported in
the March 1973 DX COLU MN, information on
USA special prefixes continue to be scarce. Clem
hopes that some good means of notificat ion can
be made to alert WPX enthusiasts of impending
special prefix operations. During the months
of November and December KXIM UlIf was
active from the Bristol Mum festival while
KH 4NC wa s activated to commemorate the his.
toric flight of the Wright Brothers. T he special
call KF2NYS was also acti ve, bu t no informa­
lion has been received. During the CQ WW CW
Contest the following prefixes were heard :

C RHO. C R6IK. CVIB. CV5AR. CV7B,
C V RII. DT3QO, D T 2 CRM . FB 8X A ,
FM7W U. FP~BG. HI 8LPN, HW·2·3·5·6·8·9,
IC RC Q F . TG9 YN, VAnn I. V A 7WJ ,
VP8JV. ZD3X, ZE8JN. 4C5AA. 4M5ANT,
9Z4AA.

WPNX
65- W N6RLK 66- WN4BNU

WPX ENDORSEMENTS
M ixed : W3PVZ-1000. G 3D0--9oo, K2·

AAC-R50, O K3EA, PA01NA, SH6DHU
- 700. SK6AW- 650. WB4SIJ-600, K4·

ZYU, YUI OBA-450
C.W.: K7AHV- 800, K2AAC-750, DLIES

- 650. OK3EA, OKITA-6oo, WB4KZG
-400. V01KE. SM0CCM, SM5AYY-
350

S.S.B.: OK 1 ~ I P, G 3DO-750, SH6DHU,
WB4KZG- 550, G30LY, OK3EA-5oo,
WA8TDY-450, ZIIAMN, W7HKI, G3·
TLV-400, PA~LVK-350

80 M eters: DLJ ES
40 M eters: DLI ES
20 Meters: PA~LVK, DLJES
/5 Meters: DLI ES
/0 M eters: DLJ ES
A frica: DLJ ES
A sia: DLJ ES
Europe: DLl ES, SM~CCM. SM5AY¥, SM·

5QG
Complete ru les for WPX. WPNX and VPX

may be found on pg. 67 of the February
1972 issue. Application blanks and reprints
of the ru les may be obta ined by sending a
business size. self-addressed stamped envel­
ope to DX Edi tor, P.O. Box 1271 , Covina,
Ca 91722.



CQ OX Award Honor Roll
The CQ DX Award Honor Roll recognizes those D~ers. who have submitted proof of con­
firmation with 275 or more countr ies for the mode indicated. The ARRL DXCC Country
List LESS DELETED COUNTRIES, is used as the country standard. The total number of
current countr ies on the DXCC list as of this listing is 321.

CW

•

,
1

I
i

W llZO K 284
Kl KNQ 283
W j'SF U 282
o t3WWB 281
DJiCX 281
H P I J G 281
WA 2VEG 281
OKI MP 280
W 6F ET 280
D L6 KG 279
OE2EG L 277
K6GUY 276
W 6TCQ 276
IlWT , 275
WA,,"CPX 275
V E7 H P 275

W A8DXA ,287
})J7CX 278

W9 KRU ,, 298
ZLIAGO 298
G8RWQ 297
YVI KZ 297
KI SHN 296
YS I 0 296
ZUNS 296
WB6 DXU 295
WjJYDR ,293
18YR K 291
G3 KYF ., 290
WB2RLK 290
XE2YP 290
YVILA 290
OEIFF 287
K8GQG 287
W A l"IKDI ,2fl 7
W9(")H H 285
W SCRE 28 4

W 6NJ U 295
KI SH N 29 t
WA6EPQ 290
WA6MWG 289

to the Singapore Telecoms sa tellite communi­
ca tions station and to the Hy-Q crystal manu­
facturing plan t. Ten manufacture rs and distri­
butors of amateur and electronic equipment
participated in a display of products-a first for
amateur meetings in Southeast Asia.

The real highlight was the visit to 91\.12J B, a
royal prince of Malaysia and an ama teur since
the twenties. T a, as he calls h imself on the air,
personally conducted the visitors on a tour
of the palace of the Sultan o f l a ho re. including
the ra re privilege of viewing the crown jewels.
The day was ca pped by a .1\.1alaysian style bar­
beque- satay, fried rice . and cold bee r under
a thatch hut served by Ta's reta iners at the site
of his new shack under construct ion.

The next SEANET Convention will be held
in 1974 in Manil a. Hosts will be the Philippine
Ama teur Rad io Association, Bo x 4083, Manila,
Philippines.

Ed. W3KVQ/ 2 has begun his 13lh year of
QSL Managership for Father Moran. 9N IM M.
Ed is also handling cards fo r his operat ion in the
Ma rshall Islands as KX6EB for the past two
years .

T he SVtlWL Club Station at Navcommata
Greece has bee n reactivated with members in­
eluding SV~WC, SV~WCC_ SV~WP P, SV~WSS .

and SVfjWIT. QSL's fo r any of these stations
may be sent to P.O. Box 5, Navcommsta, F PO
NY 09525 .

Arnie writes that he has given up the call
TI2AAC after 12 years and is now T I2SW. H is
QSL Address is P.O. Box 708. San Jose. Costa
Rica.

Bob, WAH NW is now signing G M5BCV

WOA U S 301
DL3RK 300
W6ISQ 800
W4.BQY 296

2XSSB
OZaSK ,307
K6E C 307
W 90LD 307
KH68B 306
VE2WY ...•........306
W 2CNQ 305
WA6MWG 305
G3DO 304
K3GK U ,304
W A6AH F ,304
K4RT A ........•.. ,303
VE3ACD 803
SM6CW K ,302
W 6KZS 302
VE3GMT ,302
WA2H SX 301
W A3IKK 300
W6FW 299
K4 HJE 299

K4MQG 31 3
W4 SSU ,813
I8KO B 312
SM5SB ,812
W 6EL 312
W 6NJU 312
K6WR 312
ZS6LW 312
F9RM , 311
S M6C KS 311
VE3 MR 311
W 80JZ 311
W 4IC ., 311
W 6 ··v 811
W 91n " Q 310
IOZV 309
F'9MS 308
XEI AE 308
F2MO 307

W4YWX 304
K6LEB 304
VK3AHQ 303
ON4QX 802

W 6ID 316
K6EC 316
W 8LY 808
W4IC 305

W 2TP 320
T I2H P ._ 318
W ~2RAU 318
I 9AM U 317
K2FL 317
W 2RGV 317
DL90H 316
W 3NKM 316
W91LW 316
G3FKM 315
W3A ZO " .. 315
W6EUF 315
IT9J T 314
W 6KTE 314
W6REH ,314
W 6RKP ,314
W9JT 314
I8A A 313
W A2EOQ 313

S6 • CO • Mareh,1974

The 1972 ope rating crew of a rare country a nd
prefix is shown in front of their t rap vertical. Left
to Right a re Pat (F6BIB>, Pie rrot (F6BPS>, Mourice

(F6APG) and Pat ric k. (Photo via F2MO).

vel. Claude hopes to be active from Reunion
Island (FR7) in mid-1 974.

Nearly 100 amateurs and guests from all
over the world attended the third SEANET
Convention at the Marco Polo Hotel in Singa­
pore, November 9, 10 and II , 1973. Mr. Khoo
Chek Ngee, M anager (Maintenance) , Telecom­
municat ions Authority of Singapore , officially
o pened the meeting by greeting the part icipants
in person and on the air-Convention Station
9V1SEA was operational from the Hotel at
SEANET time, 1200 GMT, on 14.320 mHz, and
throughout the session.

DXers and ragchewers alike had a unique
chance fo r relaxed, informal eyeball Q50 's,
many fo r the first time. Activities included a visit
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[Contillued 011 page 72]

XXiA- v ia W 5CNL
YJ8B L-vi. W 6NJ U ,

ii32 W oodland L n ,
F a i r Oa ks. Ca 95G28

ZFITSW - vi. W B2JYM
3\"8 0 :\I-via V EGHN
" C3AA - via W 2GHK
8KICR -via W 2MIG

EA 8Ff'- v ia Box 260, Las
P a lm a s, Ca nary IslandIJ

EA8JE- vi a Bo x 81,
P ue r to Oeaeto, Can ary
Isla nds

EL2CQ- v ia Box 192,
Monrov ia , L iberia

H C8S0- v ia Guayaquil
Rad io Club. Box 5757 ,
Guayaquil , Ecua dor

F U7AX- via Box 109,
kPort, 97420 Reunion
Ialend

. "GOZ ZjFS 7- v ia R .
Gemt'hl , 95 R ue H Lar.,
bueae, 92700 , Colom bee,
Fra n ct'

. "GOAFA / F S 7- via J ohn
Irw in. 578 Mor ri. Ave.,
I A . /i , Elizabeth, New
J erll('y 07208

1T9BWO- v ia Box 18,
T ermin i. S icily

J l" 5 I1 C- v ia Bo x 2353.
Amman, J orda n

A2CAE- vla Box 4.9,
Gaboronl!' . BolJl wa n a

A6X . ·- v ia Hox 1057,
Charjah , United A rab
Emlratt's

A" XFJ - vi a Box 981,
MUllcat, Oma n

A"XF Io"- vl a Bo x 9tH ,
Muscat , Oman

CR5AJ - via Box 261, Sao
Thomt', west A lriea

CnG tHl-Box 668, Luan da,
A nJl'ola

K5(lH S j ( :E lI Z- via Box
218. Bec ken Bow,
O kla. 7472 8

CT2A7...-via J. L. R it een,
U SN j AF, Box 15. A P O
N e w Yor k 09 ·106

UAIQN - v ia Box 412,
OPSC, APO N .Y. 09GII

DM 8T H I- v la Box 9,
Hmenau , Ea llt Germa n
Democratic Renuhlje

EA RFE- via Bo x SGO, La.
P al ma e. Canary Island.

ca Contest CommiHee mem ber Be rnie. Wa lMZ
opera ted from the Vatican prefi x HV3SJ in July
of 1973. Pileups fo r the operation were terrificl

CV "C-via CX -t CR
EI7CJ - via W SCNL
EL7F - via D KSBH
G:\I5I1CV- v ia R . Su ll iva n ,

Box 674, F PO N Y
09518

KA ZAI - via W H6W XO
S J9 W L-via 8M Bueeeu
TlZBE V- v ia K 4VW

A DDIT IONAL QS L IN F O

The 1973 WPX Contest ope ra tion a t VP2MYA was
by M;k., W5MYA (I.) and Joe, W5QBM (d A lmo.t
7.000 aso ' s were mode d uring the DXpedition.

after 2 yea rs o f operalion as OA JSU. Bob hopes
10 add ;1 quad 10 his QTH before clos ing as
G ~15HCV.

The WAZ Program
5.5.B. WAZ

115J......JRITSH I I56 JA 8BAR.
I I52 WI COA I I57 W4BKP
11 53 K6HTM I I58 W B4K ZG
I I54 UK9AAN 1159 F2YT
1155 K9l KA 1160 .JA2HGA

C.W.-Phone WAZ
3625 KlTUP 3632.. UB5NM
3626 K4FRM 3633.. UKIAAQ
3627 G3VDW 3634 DUIEL
3628 .JA2CZS 3635 DL9RT
3629 U K4WAZ 3636 W2UBJ
3630 Ul7GW 3637 WIAM.
3631 UA9NN

Phone WAZ
49 J... ...W4CK 492......ZlIAMN

Complete rules for the Single Band WAZ
program are shown on pgs. 57-58 of the
December, 1972 issue. Complete rul es for
regular WAZ may be found on pages 64-66
of the June, J970 issue. Application blanks
and reprints o f both sets of rules may be ob­
tained by sending a self-add ressed , stamped
envelope to the Assistant OX Editor, P.O.
Box 205, Winter Haven, FL 33880.

Q5L Information
C"(l6AA - via W 8CNL T R!lSS - v ia IJJ 510
CH6AA- vla W 8CNI. TYS A DK- via W 8CNL
(' UGII - v la W " CN I. WII2 KLI. /V I' 7- v ia
r nG MT - via W BCNL WAI H AA
C n6 YY- vi ll W RCNL Wn2K EA - v ia WAI HAA

CQ DX Awards
Questions are often received about the CQ

OX Awa rd Program which was initiated in J97 1
as the successor to the SSB Awards originally
sponso red by the SSB COLUM N of CQ. These
awards are awarded for work ing a nd confi rming
100 co untries using the DXCC Count ry List.
There are two separate certificates; one for all
2 way s.s.b. and o ne for all c.w. Both certifi­
cates are h ighly att ractive and ut ilize the CQ
Zone Map as a background such as the WAZ
Award. The c.w. award has a light yellow
background and the 2 XSSB Award has a light
green background. while both have red lettering.
In early 1973 several special endorsements were
added to encourage mult i-band usage and special
operat ing skills. The CQ ox rules do not recog­
nize deleted countries; therefore, applicants
should check the OX CC List before completing
the applicat ion form. Recent deleted countries
are Ryukuku Island ( KR6 o r KR 8 ) . Swan
Island ( KS4) . and Germany (QSO's before 18
September 1973 ). QSL's a re required for these
awards and must be verified by a CQ ox Com­
mittee Member (see CQ- November 1973) or
sent to the Award Ma nager.



should be included on the card.
Accuracy in filling out QSL cards is especi­

ally impor tant on QSL cards that may be
submitted as evidence when applying for an
operat ing award, because the sponsors o f most
major awards im mediately cull out cards that
show signs of erasure or change or do no t sa tisfy
the requirements. Item 2 is often negated by the
sender inserting his own call letters. instead of
the call letters of the station worked. Items 3
and 4 are most important to operators striving
for single-band or single-mode goals. Item S.
What good is a QSL card withou t a signal
repo rt? Item 6. Suppose you receive a QSL
card from Australia dated 12:30 A.M.• 3·11·73.
Under what month. day, and time would you
find the corresponding entry in your station log­
book? Does 3-1 1·73 mean March 11 or Novem­
ber 3, 1973. in Australia? How many hours
ahead o r behind Aust ra lian time is your clock ?
Is the date in Australia a day ahead or a day
behind the date in the United Sta tes?

Foreign amateurs have as much trouble with
United States local times and dates as you
probably did with that lillie quiz. Simplify the
matter for all of us by spelling out the names
o f the months and use a 24·hour clock set for
Unive rsa l or Greenwich Mean Time (G MT) to
time a ll your station ac tivit ies. Setting the clock
to GMT merely entails sett ing it five hours ahead
o f Eastern Standa rd Time or Eight hours ahead
of Pacific Standard Time. Yo ur station clock is
then in synchronization with every other GMT

clock in the world . The GMT clock a lso reduces
the confusion over wha t day it is over there.
If your local clock shows P.M. and the GMT

clock reads less than 1200 hours. it is tomo rro w
in GMT land.

Mailing QSL Cards
The best way to insure gett ing a good return

on the cards you mail is never to mail a card
without a complete address. The time lag be­
tween a new amateur gett ing his license a nd
his address appearing in the Call Book and the
relatively high cost of Call Books tempts many
amateurs to ignore this rule . Once in a great
while. the Po st Office delivers a QSL card ad­
dressed simply "A mateur Radio , Some
City, Some State." bu t the odds aga inst it are
overwhelming. If. however, you have a com­
ple te add ress which you are not qu ite sure of,
you might try it by mailing you r card in an
envelope with you r re rum address o n il. If not
deliverable. the Post Office will return the letter
to you for further action.

T here a re several met hods for QSL'ing for­
eign contacts. T he obvious method of se nding
your card to the foreign amateur's Call Book
add ress works. of course. Usually faster a nd less
expensive is via a U.S. QSL Manager. If the DX
station instructs, "QSL via ," followed by

HARRY GilUSHEl

:JPI1l"1,"" custIS DI.

BY HERBERT S. BRIER.* W9EGQ

Sending And Receiving OSL Cards
Basic Information

A N eye-catching feature of many amateur
stations are the QSL cards from amateurs cover­
ing the walls and sometimes even the ceiling,
each one representing a successful 2-way rad io
contact. T he cards are usually of United Stales
postal-card size (other sizes cost more to mail)
with the sender's call letters emblazoned across
their faces. The station location country, city.
slate. and county is also usually printed on the
face of the card. Some cards are given indi­
vidua lity by having their call letters printed over
a map or a schematic diagram, or possibly a
cartoon, Some amateurs have even been known
10 display a pretty girl on their QSL cards. But
~·halever expedient is used to catch the eye, it
IS the small print. either on the front or the
address side of a QSL card. that determines
its ulitma te va lue as a confirmation of a suc­
cessfu l radio contac t. Seven pieces o f info rma­
t ion are required. T hey a re:

I . A clear statement that a 2-way radio contac t
tion worked. 3. T he mode employed - c.w.,
is being confirmed. 2. The call letters of the sta­
phone, etc. 4 . The frequency (band) used. 5. A
signal report . 6. The date and time of the con­
tact. 7. T he call letters and the name a nd mail­
ing address o f the sender. In add itio n, if the
o peration was fro m a plane, ship. or car, o r
fro m a portab le location, that information

· 385 Johnso n St.. Gary, Indiana 46402

A typical Novice QSL card. available from Q SL
printe rs who advertise in the " Ha m Shop" in CO.
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a call sign, fill out your card in the normal
manner and mail it and a stamped and ad­
dressed return in care of the QSL Manager.
He will then send your return card in your
envelope. If you forget the envelope, your reply
will come via the ARRL QSL Bureau, dis­
cribed below. Incidently, only normal United
States postage is required on the return envelope.

If the foreign amateur does not have a QSL
manager (that you know about) and you do not
k.now his mailing address, you can send his
card via his national QSL bureau. Its address
usually heads each country listing in the fo reign
Call Book. Some countries do not publish the
addresses of their radio amateurs, making their
QSL bureaus the usual way to get QSL cards
to them . The major disad vantage to using the
overseas QSL bureaus is that the y are not
famous for their speed . In fact. you can usuall y
figure upon waiting a couple of months up to a
year or more for OX cards to trickle through
from some countr ies, which is one reason some
am ateurs think that foreign amateurs are poor
QSL'ers .

Another reason for this belief is the way the
ARRL QSL Bureaus work. The great majority
of incoming OX cards for United States and
Canadian amateurs are routed through them.
To get the cards. each opera tor must keep a
supply of No-8 (business size) envelopes on file
with his cal l-area QSL bureau. Address the
envelopes to yourself and clearl y print your call
letters in the upper, left-hand co rner of the
envelope. affix postage. a nd mail to your bureau.
Its address is listed at the top of each call-a rea
listing in the Call Book and is printed periodi­
cally in QS T . There is no charge for the service,
except to provide the post-paid envelopes. and
only incoming ca rds can be handled. Outgo ing
cards can be routed via the QSL services oper­
ated by W3KT. W6KG. and others for a few
cents a card.

Simple Crystal Oscillator And
Band-Edge Marker

The self-contained crystal oscillator pictured
here will help you comply with the Federal
Communica tions Commission regula tion that
requ ires a means independent of the transmitter
to check frequencies. It is based on 'a simple
"Ox" printed ci rcuit oscillator kit from the In­
ternat ional Crystal Manufacturing Co.. 10 North
Lee, Oklahoma Ci 'y, Okla . 73 102, for $2.95,
less crystal. Matching crystals in HC·6/ U hol­
ders are available at $3.95. each. The LO oscil­
lator i used on frequencies between 300 and
19,999 kH z, and the HI oscillator for trequen­
cies up to 60 mHz . The HI model appears in the
picture.

Assembling and wiring the kit requires less
than an hour. It is mounted over a I JA -inch hole
in the top of a 5 X 2v.. X 2Y.. .. aluminum
"minibox" found in the "junk box." Four pen-

The Palomar Engineers (Box 455, Escondido,
Ca lif. 92025) will produce accurate morker fre­
que ncies every 5, 10, 25, 50, o r 100kHz ac ross
the radio spectrum to over 20 mHz. A pane l
switch controls the ma rke r spacings. $32.50,

postpaid.

light cells in series power the oscillator through
an s.p.s.t. toggle switch. and osci llator output is
fed to a coaxial connector on the front of the
box. A short length of wire plugged into the
output connecto r rad iates a strong signal into
a nearby receiver.

To check the calibration of a receiver, plug
a crystal of the desired frequency, o r a sub­
mult iple thereof, into the crysta l socket and
tune the receiver to "zero beat" with its signal
or for maximum receiver S-meter indication. To
check the calibration of a v.f.o., turn off the
receiver b.f.o. and tune the v.f.o . to zero beat
with the crystal oscillator signal while listening
to the receiver.

The Ox oscillator is not a precision unit, but
its rated calibration accuracy of .02 percent
when used with the matching crystals-its actual
accuracy is greater than this-is sufficient for
the assignment.

[Continued on page 72]

Battery-powered, crystal-controlled frequency
marker described in these pages. The ba tte ry is

mounted inside the box.

March, 1974 • CQ • 59



300
F9MD 9!i3
OKIFF ., 91H
DJ2VZ ..... 9~5

1000
W89ELH 319

USA·CA HONOR ROLL

Awa rds Issued
\Vah Carr, W3LDD 'found time to catch

them AI/.
Marcel Pouchoux, F9MD ( Awards Manager

fo r R.E.F.) was issued USA-CA-500 endorsed
All Phone.

Vlad imir Kolt, OK IFF won USA·CA·500
endorsed A II A-.1.

Herb Keehner. DJ2VZ acquired USA-CA-500
endorsed All s.s.b.

This month's applications bein g slow, will
give me some room to try to catch up on awards
info rmation.

Mead e, l\laryland and has given out quite a few
counties in that area,

Arnie is employed in the commu nica tions de­
part men t of Satterfield Electronics in Mad ison,
Wisconsin.

Arnie wants to express thanks to all who
helped him get all the counties a nd especially
to Ed, \VAt'SBR who gave him the last five
needed ones, all in the state of Nebraska. Also
thanks to his XYL, Lo rraine. who put up with
the 3X3s and the many thousands of miles they
traveled giving out Wisconsin Count ies.

Our records show that Arnie applied for USA­
CA-500- #627 on 7-22-67 and then waited unti l
11 -1 -72 at which time he acqui red USA-CA­
1000 thro ugh All Counties !

Awards
New Custodian fo r all Massachusetts Chapter ,
The National Awards Hunters Cl ub Awards:
Will iam C. Holliday, WAIEZA, 22 Trudy Tcr·
race, Canton, Mass. 0202 1. This due to the sad
passing o f a well liked, active County Hunter.
Geo rge J. Hayes, WIDOl\f on November 12.
North Carolina Counties Award: Sponsored by
the Alamance Amateur Radio Club, Inc" who
also now have all the "Tarheel" Award records

BY ED HOPPER,· W2GT

PROGRAM

THE
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Arnie, K9DCJ exchangi ng reports wi th John.
W 4HA.

Arnold C. Bachmann, K9DCJ
(A II Countries # 86, JJ· /·72 )

Arnie did not give me much information
abou t himself, but here it is.

He was born October 4, 19 14 and graduated
from high school in 1932. Served in the Air
Force 19·0-1 946 as a ere ...... ch ief on a radar
installation and mainten ance un it.

Received his amateur ticket in 1956 after put­
ting it off since 1929.

In 1964, Arnie ran across a county hunting
net in Illinois and got a mild case of County
Hunting. He final ly discovered the busy County
Hunting Net o n 14336 and really went to town.
Yes in the last 31h years he has given out well
over 13.000 mobile contacts .

His son, Terry, K9HVL. is stationed in Ft.

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

Specia l Ho nor Roll
All Cauntrie s

# J13-\Valter Orville Carr, \V3LDD,
11 ·1 2·73.

T ilE"Story of The Month" for March is:
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Worll:ed All Wisconsin Counties Award.

March, 1974 • CO • 61

SCCARC VHF Awcrd.

meters. Local stations (25 miles) work 3 sta­
tions, all others work 2- 1~ meters, or local
statio ns work 2 sta tions, all others work 1-%
meters. Apply to: Leslie J. Shattuck, \VB2IPX,
Sec. SCCARC. Moravia. N.Y. 13118.
Worked All (11)'mouth County Award: Issued
for confirmed contacts with the 27 Cities/Towns
in Pl ymouth Co un ty, M a ssachu sett s a nd
awarded in 3 classes: Class C for 9; Class B for
18 and Class A for all 27. Fee fo r basic award
is $1.00 and higher class fo r s.a.s.e. Send GCR
list and fee to: Robe rt \V. Jennings. W I DKD.
15 C lilT Avenue. Scituate. Mass. 02066. All
profits over and above printing and postage
costs benefit Boy Scout T roop # 94 of Scituate .
Additional endorseme nt fee is 251;" as an addi­
tionaI certificate is issued for new band and
mode. Plymouth County Ci ty/ town check list:
Abington. Bridgewater, Brockton, Carver, Dux­
bury. East Bridgewater, Hal ifax, Hanover, Han­
son. Hingham, Hull, Kingston, Lakeville,
Marion, Harshfield, Ma ttapoisett, M iddleboro,
Norwell . Pembroke, Plymouth. Pl ympton, Roch­
ester, Rochland, Scituate, Wareham , West
Bridgewater, Whitman.
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North Carolina Counties Award.

... __ ..... ... -..._._.-._._... ._..

and materials from the Mo rganton ARC of
Morganto n, N.C.

This orth Carolina Counties Award is IS­

sued in 4 classes:
Counties Required

DX (Including
CI." KH6 & KL7). ALL OTHE RS.
Class D 25 30
Class C 40 50
Class B 60 75
Class A 90 100

Fee for basic award is $1.00, add itional
awards after bas ic s.a .s.e. o nly. GCR, T CR.
M ER apply. Send GCR list of stations worked
and confi rmed to : Alamance Amateur Radio
Club. Inc.. P.O. Box 503. G raham. N .C. 27253.

They are prepared to honor requests for a
higher "Tarhee!" award from an y qualifying
station that already holds the basic "Tarheel"
award as issued by th e Morganton ARC. if
such qua lifyi ng station so desires. All quali fied
applicants for new basic or higher awards will
receive certificates issued by the Alamance ARC,
Inc. Mr. Joseph Benesh. K4AI. 118 Falls Road.
Morganton. N .C. 28655. former custodian of
the "Tarheel" award. will fo rward any requests,
he receives. to the Alamance ARC, Inc.
\Vorked All Wisconsin Counties Award : Now
sponsored by the Neenah-Menasha Amateur
Radio Club. Basic award fo r 40 Wisconsin
Counties. endorsement seals fo r 60 and 72.
Available to s.w.ls. No time nor band or mode
restrictions. Send GCR list. data from your logs
and $1.00 o r 10 IRe s to : Robert A. Thorne.
K9DAF, 1743 N. C layton Ave.• Neen ah . Wis­
consin 54956. Award free to B/ P. Send s.a.s.e.
for endorsement seals.
SCCARC VHF Award: Sponsored by the South­
ern Cayuga County Amateur Rad io Club o f
New York. Issued free for wo rking Southern
Cayuga County Stations. to help promote more
VHF activity. Rules:
Local sta tions (25 miles) work 4 sta tions, all
others work 2.-6 meters. Local sta tions (25
miles) work 9 stations. all o the r work 2-2
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MODPAK Enclosures
High quality m iniaturized electronic pack­

aging is now availa ble from MODPA K,
Waltham, Massachusetts. Each MODPAK
package consists of a nickel-plated alum inum
case, a choice of four connector types ( BNC,
TNC, N, SMA), top and bottom covers (with
Rivnuts ) , all hardware, a nd self-adhesive
blank labels. T he 70 1 series has a 1.8 square­
inch cross-section with inte rnal volume o f 0.5
cubic inches. A choice of 2, 3, o r 4 r. f. con­
necto rs o r 2 connec tors and a feedthrough
(especially sui ted fo r am plifiers) are avail­
able. T he 702 series is sligh tly larger, wi th a
1~ .. x 2 1/.z " rectangular cross-section and 1.4
to 2. 1 cubic inch capacity. Prices range from
SIO.50 to S14.50 in single unit quantities.

For a MODPAK catalog sheet write: Guy
Huse, Division M anager, MODPAK, 31A
Green Street, Waltham, M ass. 02154 or
check (Bl on p. 94.

May 1 recommend the story about a QSL by
Dr. 1. Blasi, KA61X (exKR6IX, W5ROP,
W4NXO ) in December 1973. Reminds me of
the story that 1 heard happened in WW2. During
the invasion o f Germany. as our troops neared
the Russian troops. there were those who desired
to leave the Red troops and we had agreed to
turn them back to the Russians. An American
Captain (a ham ) in talking to one of those
seeking freedo m, discovered they bad exchanged
signal reports and QSLs, a few years before the
war. Needless to say, that prisoner was never
returned to the Russians.

Marv, WB2SJQ is acting as QSL Manager
( for Cou nty Hunting QSLs only) for G4JZ,
GM3BCL, SM3BCZ, SM6CKU, SM6DHU and
TI2WX.

A reminder that the 1974 MRAC ICHN
Convention will be held in the Prom-Sheraton
Motor Hotel in downtown Kansas City, Mis­
souri July 4th to July 7th.

How was your month? 73, Ed., W2GT.

New Amateur Products

-
- -

The Fa mily Award.

_.--

THE: FAMILY AWARD

Editor's Notes
Sad to report the loss o f an active County

Hunter, Geo rge Hayes, WIDOM. Please note
that the new custodian for all Mass. Chapter
of The National Awards Hunters Club awards
is Bill Holl iday, WA I EZA.

Sincerel y hope that Bob, W6QPF and Lou,
W9ZHD are in better condition by the time you
read this.

Worked All Plymouth County.

The Family Award: Sponsored by the Massa­
chuseus Chapter of the Nationa l Award Hun­
ters Club. Issued for confirmed contacts with
members o f a ham family. Each pair counts 2
points. 3 points for 3 members worked, etc.
In-laws do not count unless both husband and
wife are worked. Award is issued in 3 classes.
Class C for 20 points; Class B for 40 points;
Glass C for 60 points. Submit GCR list showing
calls. dates, times, band , mode, QTH, and full
name of operator. No date or time limit on con­
tacts. Fee for basic award is $1.00. Seals for
higher class cost 10<' except no charge for them
at time o f application for basic award. Free to
BIP. Avai lable to SWLs on a heard basis. Apply
to New Custodian: William C. Holiday, WI­
EZA, 22 Trudy Terrace, Canton, Mass. 0202 1.
02021.
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BY FRANK ANZALONE.' WIWY

Contest Calendar

Worked All Britain Contest
T he "WAB" contests are 12 hour affairs from

0900 to 2100 GMT on the dates listed in the
Events Box.

The fotlowing rules are for over-seas stations,
outside the British Isles. Contacts made during
the contest may be applied for the WAB awards.

Rands: 1.1.-1.8,3.5,7 mHz. h.f.-14. 21, 28
mHz

Exc hange: RS/ RST and QSO number. Sta­
tions in the United Kingdom will also give their
county and WAB area number.

Scoring: Each contact is worth 5 points. The
same station may be worked on different bands

IARC Propagation Contest
Starts: 0001 GMT Saturday, March 23

Ends: 2400 GMT Sunday. March 3 1
T his is the Phone section of this activity. and

keep in mind that contacts with stations in other
contests may be credi ted fo r th is one by indi­
cat ing the correct IARC zone number.

Complete rules in last month's CALENDAR.
Log sheets, CPR zone may and [ARC country
list are available from K4ZA.

Logs and all inqu iries go to : L. M. Rundlett,
K4ZA. 2001 Eye Street. N.W., Washington. D.C.
20006
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Virginia QSO Party
Starts: 1800 GM T Saturday. March 9
Ends: 0200 GM T Monday. March 11

Logs must be received befo re April 15th a nd
go to : Don Wiles, W41M L, 9801 Lomond Drive.
Manassas. Virginia 22 110

Logs must be received before May 13th and
th is year go 10: A. V. Davies, G3 MGL, 41
Gainsborough Road, T ilgate, Crawley, Sussex.
-England RH IO 5LO

YL·OM Conte st
Starts: 1800 GMT Saturday. March 9

Ends: 1800 GMT Sunday. March 10
This is the c.w. section, the phone section

took place last month. Full details in last month's
CALENDAR. This year logs go to : Chr istine Hay­
coc k, WB2YBA. 361 Roseville Ave.• Newark,
N.J. 07107

Above four events were covered in last
month's CALENDAR.

AR RL OX Phone Contest
WAB H F Phone Contest
YL-OM CoW. Contest
Worldwide VHF Activity
RSGB BERU C.W. Contest
Virginia QSO Party
ARR L OX C.W. Contest
WAB H F C.W. Contest
BARTG RTTY Contest
tA Re Propagation Phone
CQ WW WPX SS8 Conlest
SP OX C.W. Contest
VHF Space Net Contest
WAS LF Phone Contest
Novice QSO Party
County H unters SSB Contest
WAB LF C.W. Contest
Bermuda Phone Contest
WAEOC RTTY Contest
Zero District QSO Party
PACC OX Contest
Florida QSO Party
Helvitia 22 Contest
Bermuda C.W. Contest
Georgia QSO Party
World Telecomm. C.W.
World Telecomm. Phone
Minnesota QSO Party

Calendar of Events
Mar. 2-3
Mar. 10
Mar. 9-10
Mar. 9-10
Mar. 9-10
Mar. 9-11
Mar. 16-1 7
Mar. 24
Mar. 23-25
Mar. 23-31
~Iar. 30-31
Apr. 6-7
Apr. 6-7
Apr. 7
Apr. 12·14
Apr. 12-15
Apr. 14
Apr. 20-21
Apr. 20-21
Apr. 20-22
Apr. 27-28
Apr. 27-28
Apr. 27-28
May 4-5
May 11-13.
May 11
May 18
June 2

· 14 Sherwood Road , Stamford, Conn. 06905.

Worldwide VHF Activity
Starts: 3:00 P.M. Saturday, March 9
Ends: 10:00 P.M. Sunday. M arch 10

(Local Time )
Mailing deadli ne is April 15th and logs go to :

Itchycoo Park VHF ARS. WA3NUL, P.O. Box
1062. Hagerstown, Maryland 21740

RSGB BERU Contest
Starts: 1200 GM T Saturday. March 9

Ends: 1200 GMT Sunday. March 10

ARRL OX Contest
Phone : March 2-3 C.W.: March 16- 17

Starts: 0001 GM T Sat. Ends: 2159 GM T Sun.
This is the second half of thi s 4 week-end

marathon so if you missed the act ivity last month
you can catch up th is month.

The December QST had all the details. Logs
go to: ARRL Communications Dept., 225 Main
Street. Newington, Conn. 061 11



for QSO points, but not a multiplier.
The mult iplier is determined by the number

of different UK areas worked.
Final Score: Total QSO points times the WAB

area mult iplier.
Awards: Certificates to the leading stations in

each country and each VE, VK and W/ K call
areas. There are also awards for s.w.l. logging
stations in the contest.

Logs go to: J. E. Hodgkins, G3EJF, Bridge
House, Hunton, Bedale, Yorks, England.

BARTG Spring RTTY Contest
Starts: 0200 GMT Saturday, M arch 23

Ends: 0200 GM T Sunday, March 25
The British Amateur Radio Teleprinter Group

again sponsors th is contest which is open to all
amateurs and s.w.L's.

All bands 3.5 thru 28 mHz may be used , but
not more than 36 hours out of the 48 hour
contest period may be used for sco ring. The 12
hours of non-operation may be taken any time
but in not less than 2 hour periods. Indicate
on/off times in your log.

Exchange: Time GMT, QSO no., and RST.
Points: Contacts within one's own country, 2

points. Contacts with other countries, 10 points.
A bonus of 200 points wi ll be earned for each
new country worked on each band, including
own. The same station may be worked on dif­
ferent bands for QSO and multiplier credit.

Multiplier: Is total sum of countries worked
on each band. And the number of continents
worked. (counted only once, max. of 6)

Final Score: (a) QSO points X country multi­
plier. (b) Bonus points X continents. (c) Add
totals from (a) and ( b) for final SCore. The
ARRL country list plus VO is the standard.

Awards: Certificates to the leading scorers.
and s.w.l. RITYers. Scores made in this contest
are valid entries for the "World Champion of
RTTY" competition. T here are also awards for
working 25 countries o r 6 continents.

Logs must be rece ived by May 3Ist and go to:
Ted Double, G8CDW, 89 Linden Gardens,
Enfield, Middlesex, England ENI 4DX

SP OX C,W. Contest
Starts: 1500 GMT Saturday, April 6
Ends: 2400 GMT Sunday, April 7

It's the world working the SP's in this one, in
as many Pol ish powiats as possible, on all bands
3.5 thru 28 mHz on c.w. only.

There are three catego ries; single operator,
single and all band; multi-operator, all band
only. There is a s.w.1. division too.

Exchange: RSf plus a 3 figure QSO number.
The SP's will send RST plus their powiat let­
ters. (ie: 579 WA and etc).

Scoring: Each QSO with a Polish station
counts 3 points. Score a multiplier for each dif­
fere nt powiat worked.
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Final Sea re: Multiply the total QSO points by
the number of d ifferent powiats worked. The
same statio n may be worked on each band for
QSO points, but a powiat may be counted only
once as a multiplier.

Awards: Certifica tes to the top scorer in each
category, in each country, with 2nd and 3rd
place awards where returns justify.

Contest contacts may be credited for the PZK
100 Powiat award in lieu of QSL cards. Pro­
vided they are verified in the logs of the SP
stations. Make your application with your con­
test log, include a fee of 7 IRe s.

Use a separate sheet for each band and in­
clude a summary sheet with the scoring infor­
merion and a signed declaration. The usual
disqual ificat ion rules including excessive dupli­
cate contacts will be in force.

Mailing deadline May Ist to: PZ K Contest
Committee, P.O. Box 320, Warszawa 1, Poland,

Novice QSO Pa rty
Starts: 1800 GM T Friday, April 12
Ends: 0600 GMT Sunday, April 14

This one is organized by Ihe International
Novice ARA and open to all class ama teur
stat ions. The object of course is to work Novice
stations in the US Novice bands.

Exchange: RST and name.
Scorin~: Total number of QSOs by the number

of different Novice prefixes worked. i.e. WN4,
WN8, OA3, OA2, and etc. The same station may
be worked only once.

Novice Ba nds: 3.700-3.750, 7.100-7. 150,
2J.I 00-2 1.200, 28.100-28.200.

Awards: Appropriate awards for Novice and
non-Novice operators.

Following prefixes will ident ify Novice sta­
tions: EL-N, HC·N, HI· N, KG4N, KZ5-N, LB,
OA·N,) L, VU2-Z, WH 6; WL7, WN, WP4.

Logs go to: Andi Anderson, WB9FGM, RR
# 3, Box 85-26 , Belvidere, III . 61008. Mail ing
deadl ine May 1st.

County Hunters SSB Contest
Starts: 2200 GM T Friday, April 12
Ends: 0500 GMT Monday, April 15

This is the 3rd annual contest sponsored by
the Mobile Am ateur Radio Awards Club to-acti­
vate U.S. counties for the County Awards
program.

A fixed station may be worked only once
regardless of the band. Portable stations Ihat
change counties may be worked again for QSO
and multiplier credit. Mobiles may be worked
from each county or county line. Stations
worked on a county line count for one QSO but
two or more multipliers.

OX 10 OX contacts do not count. Mixed mode
permitted providing one station on s.s.b.

Exc hange: Signal report, county and state.
(country for OX stations).
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co Country Chart
A two color, wall-sized country cha rt is avail­
a ble on po ster stock an d in larce t)' pe for on l)'
$1.25 per copy postpaid. Ad dress re quest to:
CQ DX Count ry Chart, CQ Macazi ne, 14 Vander·
venter a ve., Port w ashin eto n, N. Y. 11 050.

The c.w. contest activity out of Uruguay has been
on the decline since Rica rdo, CX2CO d ropped out
of competition, but it looks like we hove Q ne w
chc mpic n to hold up the ho nors. This is Manue l
Ca ste lo, CX9BT who took top honors in the single
bond ca tegory, on 2 1 mHz a s CW9BT in last yea r's

WW OX C.W. Co nte st.

Same format that has been used the past few
years. Only 30 hours out of the 48 hour contest
period can be used for contest credit by single
operator statio ns. Contacts on 40. 80 and J60
are worth double QSO points, and the prefix
multiplier is counted once only, not once per
band.

Be sure to indicate the number of valid con­
tacts on your summary sheet and include a
prefi x check sheet if possible . Your m ai ling
address should be one that is valid 8 to 10
months a fter the contest . It is advisable that
APO locations give their home address.

M ail ing deadline for your logs is Ma y l st .
To: CQ WPX SSB Contest, 14 Vanderventer
Ave.. Port Washington, L.J. N.Y. 11050

Editor's Notes
A reminder that DIAL-A-PROP will have a n

up dated fo recast the week of the contest so
m ake use of this f ree serv ice by dia ling, 51 6­
883-6223. any time day or night.

Tha t ice sto rm that hit' southwestern Conn.
a nd Long Island th e middle o f December
wrought havoc a t WIWY's loca tion. Lost power
and heat for two days and all my anten nas.
(Some local areas were out fro m 5 to 6 days).
At thi s writing, three weeks late r, I have patched
up the 40 a nd 80 inverted V's a nd put up a tem­
porary di pole on 20, but the tri-band Quad and
160 dipol e are completely out of service. Hope
to patch up the dipole in time for the 160 contest
but there is little hope of having something suit­
able on 10/15 /20 in time for the WPX. Its
going 10 be a s.w.t. log th is year.

73 for now. F rank, W IWY

co WW WPX SSB Contest
Starts: ooסס GMT Saturday, M arch 30
Ends: 2400 GMT Sunday, M arch 31

Complete official ru les were published in last
month's issue.

Zero District OSO Party
Starts: 2000 GMT Sa turday. April 20
Ends: 0200 GMT Monday, April 22

This one o rganized by th e TRA A RC of Iowa
Sta te Un ivers ity covers a lo t o f territory a nd
therefore shou ld crea te a lot of activit y.

Sta tions outside ' the Zero di strict will wo rk
Zero stations only, but Zeros may work both
in a nd out-of-distric t stations. Each station m ay
be worked once per band and mode, mobiles in
each county change.

Exchange: QSO no ., RS (T) a nd QTH. County
a nd ARRL sect ion fo r Zeros, ARRL section
o nly fo r a ll others.

Scurfn.::: For Zeros: Total QSOs X Sections
+ Zero countie s + DX counties worked. For
non-Zeros: T ota l QSOs X Zero count ies + Zero
sections worked.

F req ue ncies : 3570, 7070, 140 70, 21 0 70 ,
28070, 3900. 7270, 14300, 21370, 28570. Nov­
ice, 3725, 7 125, 2 1125.

Awards: Appropriate certi ficates to leading
scorers in each section.

Ma iling deadline May 17th 10: Zero D istrict
QSO Pa rty. 14519 Lake St reet Ext ., Minnetonka ,
M inn. 55343

t' o lnts: Contacts with a fi xed U.S. station, 1
point . 5 points if its a DX sta tion . (D XCC list)
Contacts with ,a mobi le station count 5 points
o n 14 m Hz and up, 10 points if its o n 7 m Hz
a nd lower. (Portable considered fi xed).

Mult iplier for fixed sta tions is tota l U .S.
counties worked. For mobi le stations its total
U.S. counties plus counties given out.

Fina l Score: T otal QSO points from all bands
times the county multiplier.

Frequencies: Low end of General phone sec­
tion in each band. (A void 3943 , 7243 a nd 14336
Net frequencies. Contacts not valid ).

Aw ards: Plaques to the highest scoring fixed,
mobile a nd DX sta tion. Certificates to the top
ten mobile and fixed stations, and highest scorer
in each DXCC co untry. Only single operator
stations eligible. A station m ay enter as both
fixed and mobile but must subm it separate logs.
Multi-ope rato r awards m ay be given if merited.

LO$: D ata : Time in GM T , ca ll. RS, county.
state, band and QSO points. Ind ica te each new
'm ult iplie r as worked. It is recommended you
use official MARAC log and sum m ary sheets
which a re ava ilable free by sending a large
s.a.s.e. (o r IRC's) to K~ARS.

A ll entries must be received by J une lst and
go to: Ja mes L. Will ingham, Kt'ARS, Route 2,
Bevier, Missouri 63532
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' 11307 C lara Street, Silver Spring, Md. 20902

BY GEORGE JACOBS,· W3ASK

j

pected during March, see the "Last Minute
Forecast", which appears a t the beginning of
this co lumn.

10 Meters: A few fairly good openings should
be possible between the northern and southern
hemispheres from a few hours after sunrise
through the late aft ernoon, bur not much else.
An occasional sho rt-skip o pening may also be
possible during the afternoon hours between dis­
tances of 1300 to 2300 miles.

15 Meters: The' band should open to most
areas of the world sometime during the daylight
hours. Fewer openings to Europe and the Far
East are expected, but there should be an im­
provement on paths to sout hern Afr ica. South
America and Australasia. Fairly good short-skip
openings are expected during most o f the day­
light hours, ranging between 1000 and 2300
miles.

20 Meters: This will probably be the best band
for OX during March . It should open in almost
all d irections for an hour o r two after sunrise,
and remain o pen to one DX area o f the world or
another unt il Midnight. ExceJlent short-sk ip con­
ditions are expected during most of the daylight
hours over distances between approximately 7S0
and 2300 miles. Short-skip o penings may often
continue through much of the darkness period
as well.

40 M eters: Fairly good DX is forecast from
shortly after sundown to shortly after sunr ise,
with conditions peaking during the hours of
darkness. Ex cellent sho rt-skip openings are ex-

LAST MINUTE FORECAST
Da.lr7'lJ·[)a y Co"dit imllJ EZI,"r: t ~d For

Ma rch, 197"
R at i" tI & F oreca.lt Qualitv

P ropagaHo" Index (4) 131 (2 ) (1)
Dfd. .Uarl"h
A bovto Nonna l : 1, 8.1 0, A A BC

19-20, 26, 28
Normal: 2-7. 9. II , 16. 18, B C D E

21·22, as, 27, 29-31
Below No rmal : 12,13.15, C D E E

17, 23·24
D istu r bed: 14 D DEE
Whe re for~ca.t . i",,,all/MfJli tttl. :
A -ExCt.'llent openi ng, exceptionally s tron a , steady

sh[nals.
B- Good opt'n ing. moderatt'ly stron g si gna ls with

little rad inlt o r noise .
C- Falr ope n lni[, sii[n ft ltl be t ween modera tely et ron a

and weak , with so me radinlt and no ise.
D-Poor openin g , signals weak w ith cons iderable

rading and noise,
E -Openinlt probably not possible.

HOW TO USE THIS FORECAST
. 1. F ind p rol.oa!1? tio" i"d~z assoetated with pa l'"

t lcula r band o pem n a I rom Propagat ion Charts ap­
pearing on t he followin g- pagee,

2. UsinK: the above t a ble. locate the a p prop r iate
for~ca.t BI",,,al qual it tl a t the ln terseet fon or t he
p r?I'Gga twn i ttd~z rou n d in step I, and t he appro­
p r tete date. F or t'xam p lt', all openings show n in the
P ropa ltAtion Cha rta wit h a propaga rioft indl"Z o r
(3) will have a forufUr " ",,,al fl1'a lir~ o r A on Ma rch
I , C o n Ma rch 2-7, ete.

For updated in rormation d ial Area Code 516-883­
6223 for D IA L-A-P ROP. o r su t ee r tbe weekly t o
MAIL-A·PROP, P .O. Box 86. Northport. N .Y. 11768

Propagation

H . F. propagation conditions usually undergo
noticeable change during March, as the sun ap­
pears higher in the northern sky and the length
of daylight increases in the northern hemisphere.
Spring propagation condit ions. which begin dur­
ing March, are typified by fewer east-west DX
openings o n the 10 and IS meter bands (to
Europe and the Far East, fo r example); a greater
number of hours in which OX o penings can
occur on I S and 20 meters; fewer hours for DX
openings on 40, 80 and 160 meters; a seasonal
increase in the level of static on all h.f. bands.
and an improvement in v.h.f. ionospheric propa­
gation.

During March and continuing through April,
a co nsiderable improvement is expected in
propagation conditions over long paths between
the northern and southern hemispheres. This re­
su lts from the relatively similar h.f. propagation
conditions that exist in the temperate regions of
the northern hemisphere ( where it is spring ) and
the sou thern hemisphere (where it is fall ) as
compared to the more extreme condi tions that
ex ist when it is summer in one hemisphere and
winter in the other. A similar condit ion occurs
when it is fa ll in the nort hern hemisphere and
spring in the south.

Good inter-hemisphere openings are ex pected
thi s month o n 15 , 20 and 40 meters from the
USA to Australasia, South America, southern
Africa, and simila r areas. Some improvement on
these path s may also be noticeable on 10, 80 and
160 meters.

The following is a brief summary of h.f.
propagation ' conditions forecast for each ama­
teur band for March , 1974. For more spec ific
information, refe r to the DX Propagation Charts
which appeared in last month's column. This
mo nth's column contains Short-Skip Propaga­
lion Charts which are valid for March and April ,
as well as Propagation Charts centered on
AJaska and Hawaii. The Short-Skip Charts con­
tain band opening forecasts for predominantly
o ne-ho p paths, ranging in distance between ap­
pro ximately 50 and 2300 miles.

Fo r day-to-day propagation co ndit ions ex-



peered during the daylight hours over distances
between approximately I SO and 750 m iles ; in­
creasing to between 600 and 2300 miles du ring
the hours of darkness.

80 M eters: Fair DX conditions are forecast to
many areas of the world during the hours of
darkness and the sunrise period. DX conditions
usually peak on this band when it is dark at the
westernmost terminal and sunrise at the eastern
terminal of a path. Excellent short-skip should
be possible during the dayligh t hours, over d is­
tances of approximately SO to 250 miles. During
the hours o f da rkness, sho rt-skip should be pos­
sible for path s between 500 and 2300 miles in
length.

160 Meters: No openings are expected during
th e - hours of full daylight because of intense
solar absorptio n. Short-skip openings up to a dis­
tance of 2300 miles, and an occasional DX open­
ing may be possible during the hours of darkness
and the sunrise period.

V.h .f. Ionospheric Openings
The possibi lities for ionospheric ope nings o n

the v.h .f, bands usually improve du ring March
and the spring months.

A seasona l increase in sho rt-skip openings due
to sporadic-E propagat ion gene ra lly begins dur­
ing March. and an occasional e-merer opening
may be possible by this mode during the month.
Sporadic-E openings most o ften occur during the
daylight hours, over distances between approxi­
mat ely 1000 and 2300 miles.

Trans-equatorial scatter propagat ion (T E) is
expected to p ick up during March, and some 6
meter openings may be possible. TE openings
must cross the magnetic equator at or near a
right angle. and the opti mum time for TE open­
ings is between 8 and 11 p.m.• local daylight
time. Conditions favo r openings between the
southern third of the USA and the southern half
of Latin America, but some other openi ngs may
also be possibl e.

Auroral ac tivity often increases during March,
especially during periods when h.f. conditions
are below no rmal or disturbed. Best dates to
check are March 12-16. 17.23-24.

Not much meteor activity expected during
March. although some v.h.f. meteor-type open­
ings may be possible for very brief periods dur­
ing minor showers that should occur March
15-1 6 and 25·26.

Contest Info.
Three major DX Contests are scheduled dur­

ing Ma rch . Conditions are forecast to be NOR­
MA L du ring the A RRL OX Phone Contest o n
March 2-3. NOR~IAL conditions are expected
on the fi rst day of the ARRL DX C.W. Contest
o n March 16. but they sho uld be no better than
BELOW NORMAL on March 17. the second
day of the Contest. It tooks like NORMAL con-

H ow T o USE THE SHORT-SKIP' CHARTS
1. I n the Short-Skip Chart, the predicted t imes o f

openl n p can be found under the appropriate d i..
tance column of a particular Meter band (10 through
t60 Met ere), as shown In t he lett hand colu m n o f
the Chart. For t he Alaska and H awa lt Charts, the
predicted tlmea of openings are fou nd under t he
appropriate Meter band column (10 t hrough 80
Meters) f or a particula r geograph ical region at t he
continental USA. as I hown In the left hand colu m n
o f the Cha rta. An • Indicates 80 Meter Open In kS.
O pen in p on t60 Metenl are li kely to oeeue d u rin l(
those t imes when 80 Meter openlnl(fJ a re shown with
a propaJ1Qtioft iftdu o f (2). o r h igher.

2. The propaoatiOft indt>Z la the number that ap­
pear"! In ( ) alter the t ime ot eeeh pred icted open­
Ing'. O n t he S hor t -Sk ip Cha rt. wher e t wo numerala
are shown with in R aingle set o f parenth f's il'l . t he
first app!if's to t he sh orter dletanee for which the
forecast III made, and the second to the I(reater d i..
tenee. The Index lndleetes the number ot do W8
du rlnl( the month on which t he o pt'ni n g i. expected
to take plact". a s fol1owI :

(4) Oroenl n k shou ld occu r o n mo re thRn 22 daya
(S) •• .. .. between 14 a nd 22 days
(2) .. •• .. bet ween 7 a nd I S day.
( I) .. .. ,. o n 10"88 than 7 d a YIl

Refer- t o t he " Last Minute Fcreeeat" at the begin·
n ln g at t h is column fo r t he actual dotel on w hich an
cpenlng- with a I peelflc propagation Index II likely
to occur. and the algnal quality thRt can he ex pect ed.

S. T imes show n in t he Charts are In the 2-1.hou r
sYltt'm. wher e 00 II m idn ight : 12 la noon ; 01 il I
A.M. ; I S III I r.M., eee. On tht' Sho rt-Sk ip ChRrt
a p propriate dOl/Ii,,"t time I. used a t the Pd t" mid­
point . For exa m p lE'. on " el r eut t between Ma ine and
F1orida. the time show n would be EDT; on a c ir cuit
bet ween NY and Texaa. the ti me would be COT, etc.
Times show n in the H a wa ii Chart are In usr. T o
convert to s ta n da rd time In ot her USA time ecnee,
add 3 ho u rs In t h e rDT zone. 4 hou ra In MDT zone ;
Ii hours In COT zone; and 6 hou n In t he EDT zone.
Add 10 hou n to convert f rom HaT to CMT. For ex­
a m ple. when It la 12 noon in Honolulu. It II to or
a P.M. In Loa Angelt'tl; 18 o r 6 P.M. In WashlnKton .
D.C.: a nd 22 GMT. T ime show n in the Alaska Chart
are g iven In GMT. T o convert to dOl/lig"t t ime In
ot her ar_ . of the USA. subt ract 7 houn in POT
sene. 6 h ou r a In MDT zone. Ii hour. In CDT zone...
hours In EDT zone. For exam pit'. a t 20 CMT It is 16
o r 4 P.M. In NYC.

4. The Short·Sklp Chart II baaed u pon a tranll'
m itled power of 75 watts e.w. o r 300 watts p .e.n, on
aldeband ; The Alaaka and HawRll Charta a r e based
upon a trRnlmitter power of 250 watts cw o r 1 kw
p.e.p. on sideband. A dipole a n ten na " qua rter­
wavelenJrth above g roun d Is uJlu med fo r 160 and 80
m eters. a half·wa ve "hove srround o n 40 a nd 20
meters, Rnd a wavelenlrth above g round on 15 a nd
10 meters. F o r each t o db gai n ahove tht'lle' reft're n~e
levels. the proflO J1Qtion inder will fneree ee hy one
level : for each 10db 10811, it will lower b y on e level.

5. PropaRatlon data ec n taln ed In t he ChRrts h R.
heen p repared t rom baale datR nubttahod h v t h e
Inst itute F o r T eleecmmu n icat fon Scle neee of the
U.S. Dept. o f Com merct'. Boulder. Coloralto. 80302.

Sunspot Cyele
The Swiss Federal Solar Observatory reports

a monthly mean sunspot numbe r of 24.2 for
December, 1973. This results in a running

1 T wo m inute recorded propagation forecasts
are avai lable at any time from DIAL-A-PROP
by dialing Area Code 51 6-883 -6223. Sample
copies of the comprehensive weekly MAIL-A­
PROP Newsletter are available from MAIL-A­
PROP P.O. Box 86, No rthport. N.Y. 11 768.
Enclose an s.a.s.e.
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HAWAII

March & April, 1974

Openings Given in H awaiian Standard Timet

160 06·08 (4-2) 06·07 (2-1) 06-07 (1) 06-07ll .0)
08-10 (3-1) 07-08 (2-0) 07·20 (0) 07·20 0)
10-18 (2·0) 08-10 (1-0) 20·21 (2-1) 20-21 (1·0)

18-20 tl ) 10·1 . (0) 21·23 ~3'2) 21-23 (2)
20-2 1 4-2) 18·20 (1-0) 23-04 4-3) 23·04 (3-2l
21-06 4) 20·2 1 (2) 04-06 (3·2) 04-06 (2· 1

21-23 (4-3)
23-04 (4)
04 -06 (4·3)

'[See "How To U se Short-Ski p Charts" in box at begtn­
ninK of this column.

· Indicate5 predicted 80 Meter open In KS. Open ings on
160 meters are also likely to occur durinK those t imes
when 80 Meter opening'S are show n with a forecast
rating of (2), or higher.

N ote : The A laska and Hawaii P ropegat ton Charts are
intended for distan ces greater than 1800 miles.
For shorter distances. use the preceding Short­
Skip P ropagatloT. Chart .

ALASKA

March & April, 1974

Openings Given in GMTt

10 15 .a 40/80
To : Meters lUeters Met er8 Meters
Eastern Nil 22·01 (I) 22-00 (I) 06-13 {IJ
USA 00·02 (2~ 07 -12 (1 •

02·04 (1
Central 21-23 (I) 20-22 (I ) 23·01 (I ~ 07-09 (1)
USA 22-00 (2) 0 1·03 i2 09·12 (2~

00·02 (l) 03-04 I 12·14 ~1
07 ·12 1)·

Western 21-00 (I) 20·22 (I~ 19-22 ~ 1 ) 06·0 8 ~l)
USA 22 -00 (2 22 -00 2) 08-09 2~

00-03 (I ) 00-02 (3) 09- 12 (3
02-0 4 (2) 12·13 !2l
04 -06 (1 ) 12·1 5 1

08-10 Ill'
10-12 2 ·
12·14 (I).

~ 0/80

Meters

18-19 (II
19-21 (2
2 1-01 (3
01·04 (2)
04 -05 (1)
19·21 II)'
2 1-01 31'01·02 2 ·
02 -03 (~

17-19 (I I19·20 (2
20-28 (4

23· 05 1305 -06 2
06-07 1
19-20 IJ.
20-21 (2!'21· 04 (3 •
04-05 (2 •
05-06 (I •

18·1 9(1)
19-21 (2)
21·00 (3)
00-02 (21
02·03 I
19-2 1 h•
21·00 (2)·
00-02 (1).

.0
Meters

03-05 (11
05·08 (2
08 -13 (1
13·1 6 (2)
15-1 6 (3)
16-18 (4)
18·1 9 (3)
19-21 (2)
21-23 (1)
02-04 (1)
04-06 (2)
06-09 (4)
09-11 (3)
11-13 (2)
13-15 (3)
15· 17 (4)
17-19 (3 )
19-22 (2l
22 -00 (I

02-05 (I!
05-0 7 (2
07-13 (1
13-15 (2
15·17 (3)
17-19(2)
19-2 1 (I )

15
Meters

07-08 (I)
08 -09 (2)
09-11 (3)
11·1 5 (4)
15·17 (3)
17·18 (2l
18-19 (1

07-
08 11108· 1S 2

13-1 6 3
16-17 (2)
17·1 8 (1)

08· 11 (1)
11-1 3 (2)
13-16 (3)
15-16 (2)
16-17 (1 )

10
Meters
12-15 (I )

10-1 2 (1 )
12-14 (2)
14-16 (1)

11· 16 (I)

Western
USA

To:

Central
USA

Eastern
USA

Ba Jld~V
(MeterR Dista Jl ce Bet ween Sta tiOl1s (Miles)

50·150 150·750 750·1800 1800·!800
10 Nil Nil 09-20 (IH) 09-14 (I -O)

14-17 fI)
17·20 1-0)

16 N il 0'-17 (0-1) 10-13 t 09·1 0 fO. l )
13-18 1.2~ 10·11 1)
18-19 0-1 11·14 (1·2)

14-15 (2)
15· 18 t2.S)
18-19 1.2 ~
19-2 1 0-1

20 Nil 08-09 fO-I) 08-09 (I ~ 07.08 lO-ll
09 -10 0-2) 09· 10(2 08-09 1· 2
10·1 5 ~O-S) 10-11 (3) 0.·10 (2-8)
15-17 0·2) 11·1 5 (3-4) 10-11 (3)
17-00 (0-1) I :i· 17 (2-3) 11 -1 6 (4·3)

17-19 (1-4) 16·1 9 (4)
19-20 P -3) 19-20 f3)
20-2 1 1·2) 20-21 2-3l
2 1-0 0 (1) 21-22 (1 -2
00-06 (0-1) 22-06 (I)

06-07 (0-2)
40 08·10 (O-I~ 07-08 (0-2~ 07-08 ~2) 07-09 (2-1)

10·11 (0-2 08· 10 (I -4 08-09 4-2) 09-16 ~1.0
11-13 ( 2-3~ 10-11 (2-4 09-16 (3.1~ 16·17 2·0
13-18 (3-4 11·16 f4-3) 16-18 (4·2 17·18 (2-1
18-20 (2-S) 16-18 4) 18-20 (4-3) 18-20 (3-2
20·2 1 {I -2 ~ 18-20 (3·4) 20-21 (4) 20-221' -82 1-23 (0-1 20·2 1 ~2-4 ) 2 1-23 (2-4~ 22 -23 4)

2 1·23 1-2) 23 -01 f2-3 23-01 3-4~
23-01 0-2) 01·07 1. 2) 01-03 2·3
01-0 7 (0·1) 03-07 (2)

80 08-09 (2-3) 08-0 ' t2l 08-O'l2-ll 08-09 (I · O)
09-12 (3-4 ) 09 -12 4-1 09 -12 1-0 09-17 fO)
12· 19 (4) 12-17 4-0! 12-17 iO) 17-1' 1-01
19-2 1 ~3-4) 17-19 f4-2 17-19 2-1~ 19-21 2-1
2 1-23 2 -3 ~ 19-21 4-3) 19· 21 i3.2 21·23 (4-2
23-01 t2 2 1-23 (3-4) 21-01 4) 23·01 f4.3
01·07 1) 23-01 (2 - 4~ 01-06 ~2-3) 0 1-06 3)
07·08 1-2) 01-07 .; \2 06-08 2) 06-08 (2·1)

07-0 8 2

CQ Short-Sk ip Propagation Chart

March & April, 1974

Local D aylight Savings Time

At Path Midpoint

smoot hed sunspot number of 39, cente red on
June, 1973. A smoothed sunspot number of 23
is forecast for March, 1974, as the present cycle
continues to decline slowly towards a minimum.

For a special computer analysis, and a pre­
diction for the course of the remainder of the
present cycle as well as a peak at what the next
several cycles might be like, see "The Sunspot
Cycle-Analysis and Prediction" by Cohen and
Lintz, which appears elsewhere in this month's
issue of CQ.

Anniversary
This month marks the beginning of my 24th

year as Propagation Editor for CQ. ] want to
thank all o f you, who, over the years have
taken the time to drop me a line expressing an
interest in radio propagation and in this column
in particular. During the years ahead I intend to
continue to keep radio amateurs advised of
propagation conditions in this column and to ex­
plain some o f the behavior patterns of the nat­
ural phenomena that make h.f. communications
possible. 73, George. W3ASK

68 • CO • March,1974



March, 1974 • CQ • 69

.....
•......•

I ~ • ~
• e -. £.. . ..

•

The Ste lma OAC-V is rather more exotic laoking
and complex than the DXD a nd has been turning

up in the surplus market du ri ng recent years.

One of the oldest Rffi test sets around still in
active use. This is the Teletype OXD also known by

its milita ry nomenclature TS-383/ GG.

help solve the trouble. The TDMS a British
design (CQ. J an. 1970 p. 88) is seen 'eommonly
In surplus, but often canabalized or in poor
shape. Its spiral trace is not as easy to int erpret
as it might be, either.

There are other less-well-known military sets,
some of them va riations on the ones listed.
Table I indicates thei r nomenclature, manufac­
tu rer, and basic specs.

For my money, the DXD (TS-383) is the
most for the money. It 's old and heavy, and
even noisy if its rotating d isc scrapes its housing
as it occasionally will , bu t it offers three excellent
features at a price that is with in almost anyone's
reach.

As the photo shows, th is set consists of a large
motor-driven disc. It is a mechanical strobo­
scope, with a neon bulb attached at a point on
the d isc's ci rcu mference and wired in series with
the Teletype loop under test. The motor turns
the disc at the Teletype speed desired. The face
plate is calibrated in seven segments, represent-

BY GORDON ELIOT WHITE*

O NE of the most useful items around a ham
shack or an expe rimenters lab is a good test set
and particularly for those involved in amateur 0;
s.w.l. RlTY. It's surprising how good a signal
can sound. but still not print anything intel­
ligible.

I find that having really good test gear is vital
in RlTY work. if only to keep one's sanity when
the signal is apparently loud and clea r"but the
copy is terrible. There are so many variables­
speed. shift , propagation, bias, code. synchro­
nous, etc. etc. that it is important to be able to
look at the receive loop with gea r that can show
what' s going on. Conversely. the re a re a few
th ings that can go wrong with one's own signal
on the send side. and it is necessary to examine
it occasionally for speed , shift, and distortion.

Most of the better test equipment for RTfY
is, naturall y, surplus, as ide from counters and
frequency meters for working on the ca rrier and
shif t at the transmitter, there is almost nothing
on the commercial market within reach of most
of our pocketbooks.

T his co lumn, and the next, will go into some
of the avail able test sets in surplus, rang ing from
the simple to the exotic, but all of them famil iar
to the surplus man. Obviously there are other
sets, particul arly late commercial solid-state
units, but they are too rare in surplus to be mu ch
use to us.

The oldest of the comon RlTY tests units is
the DXD. ( milita ry TS·383 /GG ) . built by the
Teletype Corpo ra tion way back before World
War II . This, sometimes known as the Iron
Horse (there is another Iron Horse, but that's
ano ther story] is a fine, reliable, but rather heavy
set that doesn 't reall y fit the decor of a modern
shack.

The Stelma DAC~V is one of the more recent
test units. It definitely makes the shack look like
a Mission Impossible set, and is a bit more
costly, even surplus. than the DXD, but more
than 100 DAC~V's have tu rned up in surplus in
the last few years.

T hese are the premier sets, but the ·Stelma
TDA-2 (TS-9 17 /GG in JAN nomenclatu re) (see
CQ. Nov. 67 p. 106 ) . the TS-2, TS-660, TS-6S 8,
TS-659, and some others, are useful. The SCI-I ,
and other simila r un its will show if there is
abnormal disto rtion on a ci rcuit, but they are
not really much more than alarms. They don't

• 1502 Stonewall Rd. , Alexandria, Va. 22302



Nomenclatu re

TS-2/TG

TS-1 93
TS-383/GG
TS-577 /FG
TS-6J1 /FG
TS-6121FG

TS-6521GG
TS-657/FG
TS-658/ UG

TS-659/UG
TS-660/ UG
TS-676/U
TS-836/UGM-1
TS-800/UGM-I

TS-386/UGM ·1
TS-917 /GG

TS-1373/FG
TS·1374/FG
TS-1375/FG
AN-GGM-I , -2,

-3, -4, -5
TS-15121GGM

~Ianufacturer

Teletype Corp.

Western Electric Co.
T eletype Corp.
Western Electric Co.
Western Electric Co.
Western Electric Co.

Teletype Corp.
Western Electric Co.
Teletype Corp.

Teletype Corp.
Western Electric Co.
Deutschmann-Tobe Co.

Western Electric Co.

Western Electric Co.
Stelma Inc.

Stelma Inc.
Stelrna Inc.
Stelma Inc.
Stelma Inc.

Stelma Inc.

Description

a modified Model 14 T.D. sending a quick
brown fox test message. Generally governed
motor
polar relay test SCt .
military version of DXD strobe and FOX unit
circuit monitor, distortion indicator
distortion monitor
multiple transmitter - sends distortion-free
test signals
same as TS·383 excpt synch motor
circuit tester
•

small portable unit, motor-driven distributor
sends selected test character, synch motor
same as TS-658 but uses governed motor
checks distortion on cables
CRT display of transmission tine faults
solid-state replacement for TS·2, TS-658, etc.
solid-sta te distortion measuring set to replace
TS-917
polar rel ay test set
distortion-measuring scope; portable unit,
known also as TDA-2; does not display
square ITY signal
sends FOX message at 60-75-100 wpm .
same as 1373 except call letters
same as 1373 except call letters
DAC·Y solid state test set, distortion meter,
FOX generator, etc.
DD·S distort ion meter section of DAC·Y

Table I-Nomenclature, manufacturer, and ba sic specification of lesser known military RTIV test
equipment.

ing the seven elements of Baudot stop-start tele­
printer code : sta rt , five intelligence bits, and a
1.42 unit stop pulse.

The result is that the character bits are dis­
played a round the rim of the disc, in clear and
unmistakeable form . (The rim is built so that
it can be rotated until it is in phase with the
signal, i,e. the sta rt pulse is displayed opposite
the stop mark. )

If there is bias (lengthening or shortening of
spacing pulses and corresponding sho rtening or
lengthening of the mark pulses ) it shows as a
longer or shorter segment of light on the rim
of the disc. "Holes," or spikes on the signal,
caused by dirty contacts or bad loop power
supply regulation, are clearly shown. Speed
errors are seen as drifting of the signal around
the disc.

As long as the neon light glows and the motor
turns at a known speed, there is nothing that
can give an embiguous reading on the DXD.
No faulty tubes or instrument bias, no inop­
erative "gates" to throw off the display. What
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you receive is what you see. With surpJus gear
of unknown condition, this is an important point.

Along with the strobe disc, the DXD has a
"FOX" generator consisting of discs coded to
send "the quick brown fox jumped Over the lazy
dog's back 1234567891\ NSS send ing" or some­
thing of that sort. This is an excellent RTIY
test feature by itself, particularly when the set
has a syncronous motor turning at a known
speed.

If repeated single characters are desired, the
DXD offers select ion of "Blank", -r-, "0", "M",
"Y", and "Ietters,"-characters using, in order,
no message bits, then one, two, three, four, and
finally all five . This is of great help in finding
problems which affect only one code bar or
transfer lever in a machine.

The third feature is a distortion section, by
which marking or spacing bias or end distortion,
in measured amounts, can be introduced on the
test signal.

As one can see, a great range of test signals
can be produced on the J?XD. It is simple and
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73, Ade, K8EEG

73, Herb, W9EGQ

QRPp [from page 49J

0400 GMT), 3540 kHz ( + 3 kH z) ; session 2:
Saturdays, 1300-1500 CST (1800-2100 G MT ) ,
14065 kHz (",3 kHz). Plan to make these
sessions.

We' re out of space, and wi1l have to save
QRPp Contest Results until next month. Keep
the ca rds coming. and any suggestions about
improving H\V-7 receive r performance will be
appreciated.

73, Jerry, WA6GLD

ZKIDX- via Bo x 269 ,
Rarotonaa, Cook Isla nds

ZII2BL--v ia (lo x 292 .
G ibraltar

ZFIWE-v ia Box -&4 0,
Grand Cayma n Isla n d.
OW t

3 E I KC-via Box 1074 .
P anama City. Panama

STa F P -via Box 42.
Nouadhibou. Ma u r ita n ia

SW I A N- via Bo x 1147 ,
A pia . w estern Sa moa

5K2: ES H- via Eric Sher ­
lock, Bo x 3034, La !iCOl'J .
Nl eer ta

:iU7BA-via Box 877,
Niamey , N i~er

SU7DB - via Bo x 302.
N iamey. N iJ.{er

SH3A I' - v ia Box 5,
Kilaman ja ry Ap ts,
Mosh i, Ta n zan ia

5Z-tN H- via Box 871 ,
Thlka , Ken ya

SZ4K L--via Andre Sa u n ­
der s, West Coullie Croft,
Udn y. Aberdeenahire,
Scotla nd

SV7GE-via Box 196,
Atakpame. 'roao

7P8AB - via Box 389.
Maseru, Lesotho

8R I X- via Bo x 164.
Georp;etown, Guyana

~"'ES-via Box 8U E.
Brtdeetown, Gu yana

9G I A R- via Box 1 9~,

American Embaaay.
Accra , Gha n a

PZ.fAA- via Bo x 566.
Paramaribo. Bruit

TI3QH - via Box 703. San
J OAe. eo.ta R ica

TR8AF- v la Box 208 ,
Librivill~, Gabon

TR8PB- vla Bo x 13122,
Librev lll~. Babon

TG SGI - v la Box 11 5,
Guatemala City.
Guatemala

TN PlnK- via Box 2217,
Branaville. Ccnac
Republic

VQ 9a/t'arquhar-v ia Box
193, Mahe , Seychellell

VP1 SY L--v ia 6365
Kin gst on Court. New
Orleans. La . 701 14

VP2LA W- via Box 91,
S t . L uci a , BWI

KN DMA/VP7- vla ETNI
Howa rd Robbi ns, U SN
F acili ty, FPO N .V.
09556

VP7HK- v la Bo x 8688 ,
Na lllau. Baha ma s

VK9ZC-v la c/ o P OAt
Office, Croydon , 3136.
Australia

XWIIFH - v la U .S . Em­
busy, APO Sa n
Francisco 96352

XW8FA- via USAJD/
PM B. APO Sa n Fran­
cisco 96352

yn7AA U- vla Rox 47,
Ballk pa pan. Indoneete

ZD7S~-vla Bo x 16,
J amt"ll town, St. Helen a
Isla nd

ZD9GC-v la F Nel. 12
MorK_n St.• Del ville,
Ger mlaton, Republic
of South Africa

OX [fram page57 )

himself during the December to-meter contest.
Not one of the four came even close to gett ing
Jurgen's call sign correct! He suggests that the y
probably copied it correctly but didn't believe
what they wrote . . . Steve Drager, WS3UXZ.
906 Fairview Rd., Hagerstown, Md. 21 740, has
37 states but now knows the meaning of that
"TV" commercial that claims you begin to slow
down after 35. Steve is 14. He transmits on an
old Heathkit DX-40 and receives on an old
Knight R-IOO. His 40-meter, inve rted-V antenna
works on all Novice bands, but he prefers "40: '

\Ve are still waiting for your letter and sta­
tion/ operator picture. Mail them to the address
at the head of the column.

Novice Shack [from page 59]

As Others See The Picture
Art Geyer, K8S\\" V, 860 South Main, Milford,
Mich. 48042, has made over 5650 Novice Q50's
since eliminating the " N" from his own call
sign. Art returned at Christmas from Grand
Cayman Island, where he operated as ZFIAG.
He acted as his own state-side QSL manager;
and, of the 132 Novices he worked, any 10
forgot to include stamped return envelopes with
their QSL cards. Many of the higher class ama­
teu rs neglected that detail. Art lamented over
the excessive postage many of the Novices put
on their return enve lopes, however. K8S\VW
was the second amateur, years ago, to obtain an
all-Novice Worked-all-States certificate, and he
has just pushed his Novice county total to 1000
.. . Jack Johnson, P.O. Box 26037, Jacksonville,
Fla. 32218, with only irregular hours to study,
needs help in setting his Novice ticket . .. Ju rgen
~ittner. DJ6RD/W9, Rural Route 5, Box 247,
Valparaiso, Ind. 46383 , confused the four No­
vices he tried to work and became frustrated
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reliable, and quite good on "believability:'
A couple of points should be noted, however.

Many military T5·383 's and similar surplus
OXOs come with series-governed motors. These
are less well-regulated, and their signal traces
flutter and "c reep" becau se of the inherent short­
term instability of the motor. I find them almost
useless as strobes. Best thing is to junk the gov­
erned motor and replace it with a Model 15
synch unit. The gears for the synch motor are
different , and can be costly. since they are not
as common as printed gears. They are available
however, in the several common speeds, from
several sources.

Also, the neon light requires the full voltage
of the teleprinter loop, and almost all the loop
resistance must be adjusted out to get it to light .
If you do that , then pull out the DXD plug and
forget to readjust, you get smoke from the
printer magnets ... You might build a neon
"driver" with transistors, but used directly, it
can be a hazard.

Some OXDs have built-in loop power sup­
plies, or one can be added easi ly, for sending
the "FOX" message . T his is a great convenience.

RBK Update
Last December I described the Navy RBK

receiver. As several readers noted, it has a \Vorld
War II history, although it was purchased under
RBK nomenclature in the early 1950's. This is
of course is pretty much a Hallicrafters 5-27,
circa 1940. The 5-36 Hallicrafters had the same
frequency range. By 1945 there were some mod i­
fications which led to the RBK contract I re­
fe rred to in 1950. Thanks to W9RJH and
W4LDB fo r additional data on the re treaded
RBK. •
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Let ters [from page S f

pioneering work . I think the world's DX record
(reception only) is held by W8JK, who has
made fundamental discoveries in antenna de­
sign. One of the radio sources picked up by Dr.
John Kraus's Ohio State radio telescope has a
redsh ift (change in wavelength divided by the
normal wavelength) of 3.5, which, if taken at
face value (you probably can't, but that's a
long story in itself) corresponds to a distance of
68,000 mill ion light years!

Modern DXing. which is becoming more and
more phone rather than code, is forcing a uni­
versa l language on us-namely, English. I have
talked with hundreds of Japanese hams on the
air and J continually marvel at their courage
and ability in communication in a language so
different from their own.

The challenges of today's DXing are greater
than ever. The 30 db gain antenna for 10-15-20
meters is still to be built. EME is only in its
primitive beginn ings as are television, teletype
and satellite commu nications. DXing is far more
than just a umbers Game.

John B. Irwin, K6SE/ 2
Elizabeth, NJ

It Doesn' t Work [from page 3 / ]

..It's just a question of using the same equa­
tions but putting in differing ... I mean dif­
ferent .. . values of current gain for each
condit ion. Why didn't I th ink of that?"

Fred was so excited that he spilt his cof­
fee over Ihe napkin. That broke the spell.
It was then that both Fred and Dave looked
Up to find that 10 their surprise, all the club
members were standing around them and
had been following their conversation.

"Say Dave ," said Mark, who was also the
club president, "what yo u say is very true.
Most of us find that our unit works, do one
o r two calculations and assume that because
our unit works, so will any othe rs. Why I
can remember an article years ago in which
the author had built a piece of RTTY equip­
ment full of gassy triodes and other such
stuff. Lots of people tried to duplicate his
design and could n't gel it to work. He had
to publish another article a few months
later to ex plain."

"I remember that," sa id D ave, "but don't
blame the magazine . They can't wo rse-case­
analyze all the designs that Ihey publish ."

"Worse case what?"
"Worse case analysis," repl ied D ave.

'T hat's the fancy name for these calcu­
lations...

With that the meet ing came to a close, the
coffee cups were collected up, the ashtrays
emptied and Ihe members dispersed into the
parking lot .

Fred drove home happily that night, he
did n't even turn on his two meter f.m . unit.
He was too involved in thinking over his
conversation with Dave. H is XYL was
pleased to sec him cheerful again. When she
inquired as to the reason, he replied "always
do a worst case ana lysis on both the opcrat­
ing and Ihe non-operating conditions of any
c ircuit: '

Of course she didn't understand a single
-~. •
Antennos [from page 46]

idea o f a metal mast gett ing tangled up with
the antenna. So my beam is mo unted on a
vertica l, wood mast about three feet high
which is supported by the rotator. That way,
there's no vertical metal structures in thc
immediate field of the antenna,"

Pendergast ca refully tore the page out of
my log book a nd put the sketch in his pocket.
"T ha nk you, thank you, thank you," he said.
"Do you have any more pearls o f wisdom to
impart to me before I go and help out another
fell ow amateur?"

"Only one," I repl ied. "Make sure that you
don't lose your 2 meter signa ls in your feed­
line. Coax line can be pretty lossy at that
frequency, if you have a long run of the stuff
Here's a chart of line loss that ca n help you
in this respect, fig. 4 ) . The big stuft has less
loss than the small stuff. Remember that. '

Pendergasl sighed. "Very well," He moved
towards the door as if to slip into the night.
"One more topic of conversation. I'm on my
way over to a new ham in the neighborhood.
Just got his General class license . His name
is Larry Lovelace."

"Docs he have a sister named Linda"," I
asked quickly.

"No, said Pendergast ," but he docs have
an ant enna problem . Maybe you can give me
an idea o r two to take along to him."

"Too bad," I replied . "About the sister, I
mean. What's Larry's antenna problem?"

"Irs the old story," said Pendergast. He
lives in an apartment and wants to ge t on 40
meters. He has the OK to put an antenna on
the roof, but it is very, very small. And a 40
meter antenna is very, very big. Sec the
problem?"

"Very clearly. He should move," I replied.
Pendergast shook his head. "No. no. Ca n't

do that. You' ll have to come up with a bette r
idea than that.'

"Well, the problem's not a new one," I
sai d. " Lot of fell ows have been caught in the
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assembly was firmly glued and given a coat
of waterproof epoxy paint. An insulating
board was mounted at the center of the
framework for the terminals of the dipole."

"Very clever," admitted Pendergast. "1 see
he made capacit ive hats out of loops of heavy
copper o r brass wire and mounted them to
the ends of the antenna framework."

"Right," I replied. "He resonated the an­
tenna to frequency by bending the loops so
that the angle to the antenna adjus ted the
capacitance to the right va lue. A classic cut­
and-try operation. It worked fine, as his s.w.r,
curve is very acceptable ( fig. 6)."

" I' Il pass this information along to Larry,"
said Pendergast. He got up once again and
headed towards the door. As he was about to
leave. I as ked, "You' re sure Larry doesn't
have a sister?" •

SSTV [from page 401

input signal arc large enough, th e collecto r
voltage will d rop wh ile the emitter voltage
rises until they meet. Then the transistor will
satura te, clipping the negative peaks of the
output voltage. (In other circuits you will
o fte n usc th is clipping capa bility to good ad­
va ntagc.) When designed for maximum out­
put swing and a.c. coupled, the peak-to-peak
input voltage can approach 2VE before cl ip­
ping occurs. Since the voltage gain of the
stage is Av. the peak-to-peak output voltage
at the clipping point will be A v times 2 VE.
when driving a high-Z load.

The remaining steps are fairly stra ightfor­
ward. One thing to keep in mind if the output
is a.c. coupled to a load , is th at the actual a .c.
voltage gain will be something less th an Av.
The ac tua l gain value can be calculated by
finding the equivalent value of Rc and the
load resistance in parallel. and d ividin g th is
by RE. The difference is small if the load
resistance is much higher than Rc. ( If the
load resistance is low, so low for example that
it equals Rc , then the gain will be cu t in ha lf.)

Let's work out a typical example. Assume
that you ha ve an audio signa l source of about
2000 ohms impedance and 0.35 volts R!I1S
amplitude. You also have a bandpass filter
designed for 600 ohm source and load im­
pedances. You'd like to design an amplifier
that will present a high enough impedance to
the signa l sou rce so as not to load it down.
and having sufficient gain to produce a 0.7
volt RMS signa l across the 600 ohm 10;'10 at
the output of the fi lter. An amplifier of the
type we've just been discussing looks like a

I- B..ndwidth is 100kHz at
SWR · 2.0

F ImHzl

IS

2.0

2'
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same boat. I have a description o f a small 40
meter antenna in my file. The original ma­
terial was in the April, 1972 issue of A mateur
Radio magazine, which is the excellent pub·
Iication of the Wireless Institute of Australia.
The antenna is a simple version of the corn­
pact . helical wound radiator. The idea isn't
new. and other articles have described othe r
form s of this antenna. However, VK5YS did
a lot of work with his antenna and his ideas
seem sound to me (fig. 4). The antenna is
simply a 40 meter dipole, wound up into a
slim coil about six feet long. Capacitive hats
are placed at each end of the assembly to
bring it into resonance at the desired fre­
quency in the 40 meter band."

"VK5YS found by experiment that each
half of the coiled dipole required about ~ .

wavelength of wire in it. He used # 14 in­
sulated house wire, winding it a t four turns
per inch. Each half of the antenna has 120
turns, making the windings each 30 inches
long. Both coils, by the way, are wound in
the same direct ion."

Pendergast, his interest aroused, sat down
again and smiled. "T his sounds like a great
idea," he said . "How did VK5YS mount his
coils?"

"Here's a copy of the drawing that was in
A mateur Radio," 1 replied (fig. 5 ). "He made
a n open. wooden framework out of ~ -inch

diameter dowel rods, six feet long. Triangular
spacers were fi tted to the ends of the rods
(A ) and the other spacers ( B) were clipped
into place along the framework. The whole

Fig. 6-Helical.wound dipole of VKSYS provides
100 kHz bandwidth between 2:1 s.w.r. points on
40 meter bond. This particular model was tuned to
7.1 mHz and could actually be used between 7.0
and 7.1 5 mHz before s.w.r. va lue become exces­
sive. For phone operation, the antenna should be

tuned to a center frequency of ahout 7.25 mHz.
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CHECK THESE SPECIFICATIONS
GENERAL

POWER REQUIREMENTS : 12 to I' VDC
Current ConsumptIOn at 13.5 VDC :
Receive: 4 amps squ elched. 1.2 amps unsqvelcbed.
Transmit : 6 amps mal .

DIMENSIONS : nit I 3~· .9\4· deep ; 4 Ibs . net
weight. RECE IVER

TUNING RANGE : 146 .00 to 148 .00 MHz . eontmu­
ously tuneable wIth reset capability 01 apprOll .
1 KHz to any frequency In range.

SENSITIVITY : .35 ~v mal . fo r 20 db QUletlng ;.1 JJ Y
for reliab le squelch action.

SELECTIVITY : 11 KHz at 3 db ; l ess than 30 KHz at
10 db. Adjacent (30 KH z spaced) channel relectcn
more than 10 db.

AUDIO OUTPUT : 2.0 watts{mm.] atless than 10%
THO Into internal or ed ernal ohm speaker .

TRANSMITTER
TUNING RANGE AND CONTROLS : Same as

RECEI VER.
POWER OUTPUT : 25 watts Mm. into 50 ohm load .

PIA transistor protected lor mhmte VSWR.
MODULATION: I nternally adj ustable up to 10 KHz

deviation and up to 12 db peak clipping ,

~~,.
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The modified Clegg FM 27B transceiver
now covers the entire range of 146-1 48
MHz .. . and needs NO additional crys­
tals. It's the only 2 meter r ig available
now with bu ilt-in IotaI coverage that
also offers greater than 25 watts output
power, uses 10 IC devices. and has
Teflon' wir ing throughout. Not a single
bi-polar device is in the RF path in
transmitter or receiver ... ensuri ng
g reater reliability. Accessory power
supply and sub-aud ible tone on transmit
are ava ilable too. At home or in your
car. the FM 27B gives you the ultimate
in total 2 meier performance. See your
Clegg Dealer NOW or write or phone
us today for detailed data sheet on our
2 meter leader. Amateur Net $479.95
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Fig. 3-Emitter·follower direct coupled to the in­
put of a voltage a mplifier to raise the input

impeda nce.

po ssibility, so you d raw the circuit of fig.
2 ( a ). includ ing a ll parts a nd vo ltage values
that a re predetermined . ( In this case we'll
assume that + 15 volts is avai lable for the
supply voltage . ) When th is is done, stop and
look a t the d iagram fo r any obvious prob­
lems. None arc immediately apparent so you
sta rt through the design steps.

1. You need an overall voltage gain of 2,
but since the filter presents an additional a.c.
load equal in value 10 the collector resistor,
the stage itse lf should be designed for a gain
o f 4 .

2. Since Re is a lread y determined as 600
o hms, we sim ply calcula te R E:

Re 600
R E = A v = 4 = 1500hms

3. The peak-to-peak collector swing with
the st age loaded will be 2.8 times the RMS
value (0 .7 vo lts) Or 2 vo lts peak-Io-peak .
This is far less than the sup ply voltage, so you
know thai biassing will be non-critical. You
decide to use the step 3 equation anyway.

Vee 15 15
VE = 2(1 + A v ) = 2(1 + 4 ) = 10 = 1.5 vo lts
Then yo u calculate Ve:

Ve = Vee -Av VE =
15 - 4 X 1.5 = 15 - 6 =9v.

Vee - Ve 15 - 9 6
4. Ie = Re = 600 = 600

= 0 .0 1 Am p = 10 rna
5 . You decide to t ry the 2N5828 which is

an inexpensive, high beta. NPN transistor.
( See February '74 column for data. ) T he
VeEo ra ting is 40 volts; plen ty h igh. Calcu­
lating power dissipation, Po :

Po = Ie (Ve - VEl =
.0 1 (9 - 1.5) = .0 75 = 75 mill iwatts

This is way under the maximum rating of
360 milliwatts, so no problems here.

C hec ki ng ZIN 10 the transistor base :
ZIN = h E X RE = 400 X 150 = 60K

So far, so good.
6. Maximum base current:
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Ie 10 rna
I II M AX = I - 400 = 25 palF E MIN

• Vee 15
7. RT = ' 1'>' I = 250 =60KN DM AX pa

VIN
R., = V X /(1' where- e e

. VIN = 1.5 + 0 .7 = 2.2 volts
2.2

R 2 =T 5' X 60,000 =8.8 K

R , = RT - R2 = 60K - 8.8K = 5 1.2 K

Thus you'd use a 9, 1 K resisto r fo r R 2 a nd a
5 1K resistor for R" I f you have o ther values
in the ju nkbo x giving about the same ratio
( 10K and 56 K fo r example ) thcy wi ll work
fine.

The next thing 10 check is the input im­
pedance o f the entire stage, incl ud ing R , and
/( 2 ' Here we sim ply use O hm's Law to find
the parallel combi na tion of 60K, 9. 1K , and
5 1K. Th is ca lcula tes out to be 6 .8 K wh ich
should not be an excessive load on our 2K
signal so urce impedance. (If it had been too
low, we could have used a direct-coupled
em itter-follower at the input , as shown in
fig. 3.)

You may al ready be fa miliar with the
grou ndrules for selecting coupling capacitors.
Basically, yo u add together the so u rce a nd

. lo ad resistances cou pled by Ihe ca pac ito r, and
then select a capacitor whose react ance is
low compared to the resistance value at the
lowest frequency 10 be coupled. At the frc ­
quency where the reactance is equal to the
resistance, the response will be 3 db down.
In our example let' s assume that we want to
pass 300 Hz without ap preciable atten uat io n.
C, sees a total resisla nce o f 8.8 K, (6.8 K +

, . . I
2K) . VSlOg the equation Xe = 6.28 [ c ,or

more simply, using the reactance nomo­
graphs in the A RRL o r ITT handbooks, we
see that a capacitance of about .06 mf gives
a reaclance o f 8.8K at 300 H z. Sinee we want
very litt le a ttenua tion, not 3 d b, we 'd pick a
capaci tor 3 to 5 times this size, and might
sett le on a .22 or .33 mf un it. A sm all I mf
elec trolytic would a lso work well.

T he output capacitor, C~, "sees" 600 ohms
o n each side, or a tot a l o f 1200 ohms. C heck­
ing the value o f capac itance that gives 1200
o hms a t 300 H ertz , we find it 10 be roughly
0.4 mf. A sm all 2.2 mf electrol ytic would
thus be a good choice . In fig. 2 (b ) we have
recorded the numerical parts values we in­
tend 10 lISC, and the circuit is ready to build.
'Til next month .

Vy 73 , Co p, W \IOR X
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EVERY MONTH
.50

(OR LESS)

Some folks pick up a newsstand copy of CO only when there's something of im--
mediate interest in that particular issue. That's awfully wasteful. First they pay

far more for a few indivi dual copies than for an entire year's subscription. But

even more important is the convenience of having every issue on your shelf when

you want it. No more borrowing from a friend or wait ing for back issues from Co.

Avoid the aggravation...kee p abreast of what's happening in amateur radio

month to month while you build a great ready reference library. It's all there

each and every. month when you subscribe to co. Couldn't you really put that

extra money and time to better use?
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Year(s)

DATE _

3 Years ... $150

Radio Amateur's Journal.

o NEW: Start with issue.

2Years ... Sll o

14 V a ndervente r Ave .• Po rt Wa shingto n. L.I., N .Y. 11 0 5 0

Rates: 1 Year ... $6 0

Name ...........••..... .. ...•..•..•........••...•••••••.•.••...••. Call .

City State Zip .

Address .

Dear OM:

Enclosed please find $, for _

Subscription to ca, The
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PRICES FOB

SI2 Broadway NY, NY 10012

ELECTRONICS

S 94.50

$ 59 9 5

kw S 24 ,95

KR2
KR40

TEN TEC
TRlTON II 5 Ba nd Solid State Transceiver 200
W pep R.I.T. .. $606.00
AC Power Supply 252 $ 89.00
315 RECEIVER 10·80 meters SSB, AM, CW

$229.00
$14 .95

S 12.95
S 89.95

CW FILTER FOR 3 15
AC4 SWR Br idge

s 14 .95

BARKER & WILLIAMSON
little Dipper, GOO

850.0\. 852 Induclors

425 Low Pass F,ller, 10·80 meters I

DU ... MY LOAD WATTMETER 334" DC.300
MHz. 1000 watts $139.95

SWAN
tNew! SS-200· \1\1 S wan P.$ .·20 Po wer Supply .
wnte o r call.
Mark 1I ·2kw P E.P. Lmeaf. w/AC su ppl y vy gd

........................... ..... $450.00

Pay us • visit when you ara In New York
Thousands of unadvertised spec ials.

Sapa,ata e.port departmant to a.padite
oversaas orders .

E. F. JOHNSON
Matc hbo c complel e With dIJect ional coupler and
indicator, 10·80 meier"'.

2KW PEP, I KW AM - new, Writ e
151 ·1 ·4 Varia ble Capacitor. 250 pF, medium
Xm itting type $5.9 5 ea .

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

MARINE
Barry stocks and has fas t availability Sonar,
Pearce-Simpson. Andrea, SBE and Antenna Spe­
ciahsts VHF Transce,vers. Antennas , Depth
Finders and compasses by Andrea .

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

HENRY
2K·4 Iused less t ha n 5 hour s) $79500

------------------.I f' GE INDUSTRIAL II SILICON RECTIFIER I
I 1400 PlY I
I I . . 250 a mp., GE ::: 4 I A28 1049·11. Quan . I
I .... ~. ~ t il ie s in s tock . $90.00 va lue, brand I
1_ .J:.l_::..e: ..::.. ~1 5.00 I

MISC.
Berkshire 24VAC co nsta nt voltage Transfo rmer . 11 5
AC m, PuIS out 24V DC al 15 amps .11 % wIt h
d.agram , S50 value · $ 19 ,50 each. '2 for 535.00.
IBM 12 val l power su ppl'es. not relJJ laled $35 00
and up, Wtlle o r Call
HP Model 4000 VTYM 512500

1------------------,
I SWR BRIDGE COUPLER, DC·800 MHz I

TNC Connectors I
II (no indica to r) full amateur pow., I

$90.00 Va lue I
I $10.95 IL .

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

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

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

DRAKE
TC-6. hke new S21800
SC-6 W CC· ' Cab inet , bot h for $ 120 CNl1vv L .
W·4 W~t1 Meter $6 1.9":
WY ·4 Will i Meter $73 95
R4 B Rece .vee w e xtre XTALS Wr lle .
AA · l 0 Amphf,er Fr TA·22 $49.95
AC·l0AC Supply for AA-l0. TR-22.1 3 8
YOC 3 amps $39.95
TR 22C In stock $229 ,00
TR·722 meter FM transcetver. 23 cha nnel.
1 S. 10 walts 138 VDC 5 32000
TR4/C new $599 95 T·4 XC Trans $53000
R4C gee $499 9 5 MS·4 Spea ke r $ 2200
AC·4 Drak e A.C_Power Supply ......... ..... .... $ 99.95

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

TEMPO 2 M~I ~r Linear Amphfters

MOde l 1002·3 . 5 10 15 waltS Inpu t , 1:65 watts
outpu t : $220,00

HALLICRAFTERS
S RI 60 Transce .ver SO. 40. 20 meters New w lAC
supply $37 5.00
FPM ·300 , __ New .. $59500

BIRD 43 WATTMETER
$100.00

Bird 43 Slugs specify
frequency and power

HF $35.00 each
YHF $32.00 each

Also 4150 10-10'" dual sui. 2OOw/2kwHam".'. - $79.00

COLLI NS
32$·3 . XlNT $650 00
75$ ·38 . XlNT $550,00
KWM·2A . V Y FINE $695.00
51 6 ·F2 Povver Supply - w nt e o r call .

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

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

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

DYCOMM- - --
OYCOMM BR ICK 2w In 35w ou t $ 7995
DVCOMM BLOCK 10 In SOw oul S 99 95
oVCOMM S UPER BLOCK. 2·35wln.l().80
W a ul $ 149 95

Tolli 146·148 MHz coverage without buy·
ing a crystal. 25w. out, fully synthesized.

$479.95
CIOU FM·27B Regulated AC power supply

$79.95

BARR Ypresents

CLEGG FM-278

DEPT. C3 12121355-0433
(2121 925-7000

TElEX 12-7670

BARRY
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MISC.
Freq uency Meter Counter Model FRt14/U $2 75.00
HeathkIt FB·30t w ith m atching SB600 Speaker
a nd Matc h ing SB620 Panora m iC adapte r : aeau ­
IIf u l condit ion : . W rite o r Call
U TC/ 5-44 Plate Transformer. p r imary 11 5. sec '
onda ry 1. 150 VCT a t 500 Ma . S 35.00
UTC Model 5 ·46 p r imary 11 5. seconda ry 3.000
VCT at 500 M a, S 49.00
Col lins Rad io . 152J- t Pho ne Patch & Station
Co nt ro l. Circuitry s im i la r to 3 12B·4. Xln t condt­
ucn. wi th sche m atic $ 24.9 5
Sce namet tc HiRhBand 8 c hanne l sca nn er Wr it e
TM C · 0·330 B /FR 2 t o 6 M Hz VFO Exci tel . New
Condition . De lu.lle Qua lit y• ., Writ e

lafayette Tel sat·SSB 25. Sideband CB Rig $ 195.00
Model :;:104 R N PC Po wer Supply. mput 11 5
VAC - 12 VDC out a t 4 a mp REGULATED

S 34 .95
Mode l :;:102 NPC Power Supply , inpu t 11 5 VAC
out pu l at 4 amps. N ot Reg u la ted : $ 24.95
LM heq. met ers $ 19.9 5
M illen magnetic sh ield s f o r 3" C.R. scope tubes
With brackets B rand new S 6.95
11 5 Vo lt AC Power Supply fo r BC·221 . slips tnt e
baltery compartment . A lso can be used wi t h
LM f req . meters $ 29 .50
ALUM INUM DIE CA ST BOXES in m any d i fferen t
s izes. Dosy boxes. Deta ils in New Green Sheet
No . 23. W r i te for la tes t p rices.
2 M ETER VHF DU M M Y l OAD/WATIMETER
Good u p to 15 watts - w / SO·239 CON NECTOR
and 3 " M ET ER S 15.9 5
Original J ·3 ~ Ke y new, $ 12.50

, ------------------------------------
INOUE IC-230-4

SYNTHESIZED. NO CRYSTALS TO BU Y.
2 METER TRANSCEIVER

$489.00
Inoue IC·22 2 Meter Transceiver.
10 watts output plus tremendous

. receiver - 22 channels. Ready to
, go with crystals for 5 frequencies
: at no extra charge. $289.00
: MANY INOUE CRYSTALS IN STOCK I
: IC·3PA Power Supply, Deluxe Regulated :
: for IC·22 or IC·230 $99.00 :, ,
- ---- - --------- - - - - -- -- - --- - ----- - - -~
INVERTER/CONVERTER:
INVERTER. 12 volt DC input . 11 5 vol t AC o u t .
M odel 12-11 5 solid state power supply. 200
w at ts c c nnouo us ne w , S 59.95

'---- - ---- - - - - -_.
SBE
N EW "CLOVE RLEAF" SBE ·4 50 TRC Transcon·
v er ter instan t access to 450 f ro m 144. use w ith
10 watt . 2 meter transce iver to operate on
4 50 M Hz $179 .50

~ ------ - --- - -----
BARRY HAS NEW VENUS SS2

SLOW SCAN MONITOR IN STOCK $349.00
COME TAKE A LOOK OR WRITE

- -------- ---- - ---­
~ ------ ------- -- --CAS H PA ID . .. fA ST! Fo r your unused TUBES,

Sernlcon d uc to rs. RECEIVERS. VAC. VA RI ABLES
Test f q u lp m en t . ETC. W rll e or ca ll Now! Darry
W2lNI. We Buy! We s hIp all ov er t he Wo rld .
f : Send l o r Green Sheet Supplemen t 23 .
Send 50t" po st ag e & h andling (ref u nd lst order).

BAR R'.' HAS ANTENNAS
C,O. Ham-II · Latest Improved Version o f HAM·M·----­
wllh new con t rol bo_ . ReWoJ lar Amateur net . 51 4995
Barr y 's CO InUoductOf"y o ttet" . 5 11995
CO Ham ·M l or 220 VAC in stock $175.00
C.D. T R·44 RO ·ATO RS. new (co m p le te) S 69.95
CAB L E l or Ha noM & TR·44 I., 14 0 11 .
BN 86 Balun by HyGai n $ 14 .95
RG·8A/ U 100 ft . rolls. VHF conn ector Pl·259
one end Ty pe " N" (UG·2 I E/ U) other end $ 12.50
RG8A/U - 65 f eel With PL·259 connectors on
each end S 9 .50
Ti m es Wi re & Cable , T·4 ·50 (FM ·8) 50 .o h m
lowest lou type RG8/U.. fo am c ab le .24
Coa.llia l adapter for VH F to RG·I ] CAm p heno l
83·86) RG·17 p lug to VH F fe m ale con nector $6 .95
BN C t o RG· 17 adapter UG· 16 7C/ U $7.9 5
Autho r i zed l ac t ory dealers fo r A n t enna Special­
is ts. CushCratt . Gam, Heigh t s Tow ers. H y Gain,
Mo r·Ga m A nt en na . Mos le y. Newt rom cs, Tr i ·[ .Il .
Roh n . E·Z Way. Times Wi re, Telle'L
RINGO A R·2 3 .75 d B ga in . 135·175 M Hz $ 14 .50
B BLT· 144 Tfu n k l ip, 3 .75 d B gam $ 34.95
Ne..... t ron ics CGT·144 mobile 5.2 dB g am $37.9 5
Qu iC k D isconnect by Newt f on ics f or CGT, etc .

S 10 .9 5
•

14AVQ/ W B VERTICAL • S 55.00
Roof m o un t ing Kit : -. . ' $ 15.9 5
18AVT/WB VE RTICAL S 79 .9 5
Home Brew 4· I OOOA linear w /AC supply. w r i te
Narda Mlcro llne Radiallon Monitor 1915 o r 2450 MHz
w /probes ElI clnt $ 1.000 value _ $450.00
Temp C l · 146 w /GlB Model 4008 Syn thesi l er .
Both for $420.
HEATH HA·1 4 Mobile l inear ""fAC & DC supplies.
contains pa-r 0 15728 '5 " Write.
EDSY N So'der lng Iron ISemlCu;ld uc t or ccon onect ....

............................ ,... S 49 50
Sel f.Loc.k stand w /soldef s~, ;.......... S 12 ~

HyGaln G T·550 Xevr .lAC·4(l() P.S./ SC·5 50 Contrai l
~V· 550 VFO/JOOHz cw f i ll er l25 kHr cet . A U for

..... ....................... ..... .... $550 00
Motorola Revr. A ·220fURR 20- 220 mHl $450 00
NPC 13 6 VDC Regu lated 13a PIS .; 5 64 9 5

- -- -- - ---- - - --- -- - ----
LITTLE LULU

6 Meter AM Transmitter with VFO
12 VDC /115 VAC Power Supply

Inc ludes pract ically all OU9lnai parts p lus deta iled
book, on9 COSI _............ .. ... 5225.00
Can be mod to FM . : . or DSB

Our Special Price .... 54900

- ----- - - - - - - ----------
OX ENGINEERING
SPEECH COMPRESSORS
DIRECT PLUG·IN FOR COlliNS 32S

$ 79.50 p pd. U .S,A .
DI RECT PlUG·IN FOR KW M ·2

$79 .50 rrpd . U .S,A .
DI RECT PlUG·IN FOR N EW D RAKE T R3 o r
TR4C RECEI VER 1098 .50 ppd. U .S.A.--- - - --- - ---- - --Tube Headquart ers, DlverSlhed SI OC k . Heavv Inventory
o f Eunac tubes, chim neys, sockets, et c.
5728 $ 19 .50
EIMAC 3-4002 o r 3-5002 S 3 7.00
3· I OOOZ S8800 8877 520000

-------- - - - --- - - -
Barry No..... Stocks lJogen. e. seetreverce & unlver·
slty. Call or Wflt ~ .---------- -- _._- --NEW YORK STA TE RESIDENTS ADD APPR O·
PRIATE SA LES TAX.

BARRY
OEPT. C3 12121 355-0433

12121925- 7000
TELEX 12·7670

PRI CES FOB

Sl2 Broadway NY, NY 10012

ELECTRONICS
March, 1974 • CQ • 79



80 • CO • March, 1974

-



•

Announcements {f rom page 8{

and 146 .94 Sim plex and 146.19/79 Repeat . Prizes
ga lore. For ad ditiona l information, c on tact Mark
SchonlZ.W U8NUA.60 1 Perry Dr. N.W., Canton, O H

Southern Cal. RTTY Group Formed
A new group named The Sou th ern Coun t ies

Ama teur Tel eprint er Society, has been formed in
Sout hern Califor nia to sti m ula te RTTY o peration
o n both h.f. an d v.h.f. bands and t o ass ist in sur plus
eq uip m en t pro curement. Also , a n o pen a m. repeater
has been set up in the Los Angeles area fo r use by
R TTYers. For additional info, con tac t Fred Wright
WB6E1 E, 11 4 21 Garden Drive, Garden Grove, CA
92640.

St. Joseph, Mich igan
B1 ossomland Amate ur Radio Association an­

no unces Spri ng-T hing '74 Swa p-shop an d Auction
March 16 , 9-5. Set up ti m es 7 :30·9. a t 51. Joseph
(M I) High School. Talk-In W8MAI/8 , 22-82, 94
Sim plex . Tickets $ 1 in advance. $1.5 0 at the do or.
Mo re info fro m BA RA. P.O. Box 175 . St . Jo seph,
10.11 4 9085.

Fort Walton Beach, Florida
The Playground Amateur Radio Clu b o f Fo rt

walton Beach, Florida . announ ces the Fourt h
Annual North Florida Swa pfest t o be h eld March
a t st , from 8 a.m. t o 5 p.m . a t t he Co m m u nit y Cen­
ter loca t ed o n U.S. Highwa y 9 8 in the dow nto w n
Beach area. Tickets and deta ils are available from
t he P.A.R.C., P.O. Box 873. Fo rt Walto n Beach.
FL 32548.

Woodward, Okl ahoma
The Grea t Plains Amateu r Radio Club o f Wood­

ward , Okla .,a nno unces its secon d a nnual Wo odward
Hamfest -Swapfest tc be held Marc h 30-31. For more
info , co ntactr Ty ter Todd, WA5YQP. P.O . Box 893.
Wo odward . O K 7380 1.

EIA Standards [from page 34J

two tone signa l power, which can be continuously
applied to the antenna for IS minutes without de­
grading its performance.
2.9.2 M inimum Standard
T he maxi mum power rating and type of emission,
CW or two tone sse, shall be sta ted by the an­
tenna manufacturer.
2.9.3 M e/hod ot Determination
Full-size antennas shall be tested at the rated (not
the de input of the final stage of the source feeding
the antenna) R F power.

2.10 BANDWIDTH
2.10.1 Definition
The bandwidth of the antenna is the frequency
range over which the standards shall perform with­
in all the electrical performance specifications.

3 . STRUCTURAL STANDARDS
The followi ng struc tural standards are in conside ra­
tion of bending stresses only with no consideration
given load ings generated by axial compression.
3.1 FACTOR OF SAFETY

3.1.1 Defi nition
The factor of safety of a member under stress is
the number which results by dividing the yield
point o f the material by the actual uni t stress on
the section area.

3.1.2 Sta ndard
The factor of sa fety for antenna assemblies shall
not be less than 1.2 based on the yield point of
the material.
3.1.3. M ethod oj Determination
The factor of safety shall be determined by divld­
ing the yield stress by the maximum working stress
of the material. The maximum working stress shall
be measured or calculated .

3.2 WI ND LOADS
3.2.1 Definition
Wind loading on an antenna assembly should be
those moments and forces caused by the specified
wind pressure acting in the direction which pro­
duces the maximum value of those forces and
moments.
3.2.2 Standard
Antenna assemblies when fully loaded shall be
designed for a wind pressure of not less th an 30
pounds per square foo t on fl at surfaces withou t
ice coatings. The manufacturer of antenna assem­
blies shall furnish the maximum calculated forces
and moments of points of attachment upon re­
quest of the user.
3.2.3 M ethod ot Determination
Maximum forces due to wind loads on the assem­
bly shall be calculated . If the area includes several
members of different shapes , the appropriate shape
factor shall be used. The sha pe factor for round
su rfaces is ~ of that of flat surfaces. Maximum
torque due to wind loads shall be calculated, as­
suming that the direction of the wind pressure is
that which produces the maximum torque on the
an tenna support.
NOTE: Wind pressure is proportional to the
square of the actual wind velocities expressed as a
formula, P = Ky2 where P is the wind pressure in
pounds per square foot, K is the wind conve rsio n
factor assumed to be 0.004, and y is the wind
velocity at the antenna in miles per hour.

) .3 GALVANIC CORROSION
3.3.1 Defin ition
Galvan ic: c:orrosion is the acceleration of corrosive
action due to diss imilar metals in contact in the
presence of moisture. The action is that o f a gal­
vanic cell, in which the metals act as electrodes,
with the metal th at is corroded acting as an anode
with respect to the other metal.
3.3.2 Standard
Good engineering practice shall be followed in
design using compatible materials. The qualitative
tables and the latest MIL-E- l 6400 may be used as
a guide.

3.4 RESISTANCE TO WEATHERING,
FATIGUE AND COLD FLOW

3.4.1 Definition
Resistance to weathering, fatigue and cold flow is
the ability to operate in exposed positions over
prolonged periods of time without appreciable
degrada tion of structu ral strength or elect rical
cha racteristics d ue to corrosion or other chemical
decomposition, o r fat igue or cold flow.
3.4.2 Standard
The composition of materials and fin ishes used
shall be a characteristic of the antenna model (or
type ) which is claimed by the manufactu rer to
meet this standard. These compositions shall be
available from the manufacturer and shall not be
changed without changing models (or type) num­
ber, unless such changes do not degrade resis­
tance to weathering, fatigue or cold flow.
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231

267

the
2 Meter Fixed Station

231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28' . VSWR 1.5:1 52 ohm
feed point. Extra - strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con­
structed of heavy gauge seamless
aluminum tubing.

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tun ing. Extreme band­
width great for repeater use. Center fed for best low angle
radiation. DC ground. Complete with plated steel mounting
clamps.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE f ixed station antennas
are the 2 meter HAM's dream come true. With everyth ing you
need for top fixed station performance .. . toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations , f ixed or mobile , w ithout access to a
repeater.
The right antennas for the new FM transceivers ... or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want. .. and the top perfor­
mance your transceiver's ready to deliver.

For the most powerful antennas under the sun

268
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341

338
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340

338 Col inear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match . Rad iator of seamless
aluminum tubinq ; rad ials of sol id alumi­
num rod. VSWR less than 1.5:1. All steel
parts iridite treated . Accepts PL-259.

362 SJ2S4 high performance all -driven
stacked array. 4 vertically polarized di­
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed . Broad band response. DC
ground.

from
Antennas with re

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN RECTRONICS CORPORATION

Dept . AC. 8601 Northeast Highway Six Lincoln. NE 68507
402/464 ·9151 Telex 48·6424

341 8 element high penor­
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match.Unidirectional. Boom
length 14' . VSWR 1.5:1. 52
ohm feedpoint. Heavy gauge
commercia l type aluminum
construction.

340 3 element high perfor­
mance beam. 9 db gain. Co-
axial balun. Special VHF
Beta Match configuration.
Un id irect ional pattern .
VSWR 1.5:1 . 52 ohm imped-
ance. Heavy gauge alumi-
num tubing and tough alumi-
num rod construction.



NEW '

RINGO

RANGER
for Amateur FM

Get extended range
with this exciting new
antenna. A one eighth
wave phasing stub and
three half waves In
phase combine to eon­
centrate your signal at
the horizon where it
can do you the most
good.

6.3 dB Gain over 'A
wave whip

4.5 dB Gain over 'h ,
wave dipole

ARX·2 146·148 MHz
$22,50

ARX-450 435-450 MHz
$22,50

ARX·220 220·225 MHz
$22.50

Extend your present
AR·2 Ringo with this
RANGER KIT. Simple ln­
stallatlon.

ARX·2K $8.95

IN STOCK AT

YOUR LOCAL DISTRIBUTOR

•

1X18CUJ ~IXI®[P
.**•••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Ad_misi", Retes: Non-co mmercia l ads are 10
cents per word incl'Jding abbreviat ions and ad-
dresses. Commercial and organiu t io n ads are
35 cents per word. Minimum charge $1 .00. No
ad Inc n-subscr jber} w ill be pr inted unless ecccm.
panied by full remittance. Free to CO subscribers
(maximum 3 lines per month I. Recent CO mail-
ing labe l must accompany ad.
Closing O.te : The 10th day in the third month
preceding date of publicat ion . Because the edver-
tisers and equipment co ntained in Ham Shop
have not been investigated. the Publ ishers of CO
cannot vouch for the merchandise list ed therein.
D irect all correspondence and ad co p y to : CO
H.m Shop, 14 V.nderventer Ave., Port W..h ·
ington, New York 11050.

TRADE VW BUG '6 7 one owner , runs well, l i-
ce n sed ; n eed new (N6 AC p lug in t ime) 30 LJ
or SB2 20 linear in v.lrrant ~. Rad i o WAO GYX,
(8 16) 252 -2 4 34, 1422 So . earl, Indepen dence,
MO.6 405 5 .

D A YTO N H A M VEN T I O N ex pands t o t h ree day s
A pril 2 6 , 27 , 28, 19 74 at HARA AR EN A and
Exhib ition Center . B ro chures m ai led MarCh 15 tho
Wr ite f o r i n f o r m ation i f you have not a ttended the
last t wo year s. P.O. Box 4 4, Da yton, OH 45 40 1.

SU R PLUS T EST EQUIPMENT, V HF and micro-
wave gear : bu llet ins ; D. Edsa ll , 28 4 3 St . PaUl,
Ba ltimore, M D 21 21 8 .

WA N T ED : A ny i n fo r m at i o n o n Wes te r n E lec tr ic
M ic ro-Wave t ransm ittin g, receiv ing an d m on itoring
equ i pm en t u sed in Bell Te lephone Syst ems in 19 50 ' s.
Ceci l Bounds, Pine Springs Rte., Car lsbad, N M 8822 0

W ANTE D : Urgently need sever a l h eavy bronze
weatherproof T~e CWS-600 4 7 RF m on i t or cases
used w it h N avy odet Y G-l shi pboard rad i o eq uip-
ment so ld as su rplus b y Dayton Aircra ft Produc ts,
For t L au d er dale, F~ ear ly 1960's. B ob Knutson,
Bo x 2 43 , A u st in , M 559 2.

FC C ty pe test answers general advanced extra S10
specify. D i x ieTec, Bo x 8352 , Savan na h , GA 31402 .

NAME B RAND d ig ital t est equipment. D i scou nt
~r i Ce s. F ree cata log and pr ice l ist . Sal en Electronics.

.0. Bo x 82 . Sk Ok ie, I L60076.
•

D A V EN PORT Rad io A m at eur ClUb H amfestbFeb.
24 , 19 74 , N at io nal Gu ard A r m or y. 3615 rady
St.( Davenp o rt , IA. Pr izes, lar ge flea m arket. For de-
t a i s and t iCkets, w ri te: D avid JOha nnsen, WBOF B P,
10 27 W. L ombard s r . , D avenport, I A 5280 4.
• ,
FAX PAPER : F or D eSk-Fax , n ew (not su r p lus) ,
p recut (not rous} , S15 p er thousand sh eets, p o st -
e id wor ldwide, B ill Jo hnst o n, 180 8 Po m o n a o r. ,

as Cruces, N M 88 0 0 1.

2· M T R FM W A N TED. Sw ap new $1 50 Calendar
watch, l iza rd skin band, b o x ed. WOBNF, Bo x lO S,
K ear ney, N B6 8847 .

CAPACITO RS WANTED : Compu ter-g rad es, 'rente-
ru m s, Mylars, D isc s. Wr ite fo r t op cash offer. N at ion-
a l Elec t r o n ic Supp ly, Dept. CI, 72 31 -B G ard en
G r ove B lvd., Garden G r ove, ~A 9264 I . Ph o ne:
(21 3) 597 ·701 0 o r (714 ) 893 -290 0.

PORT ABLE A NTENNAE : Band master all coax
an tenna. H ear o ne o n 14345 or 72 40. Make a skec -
Charl ie. Bo x 1531 L ak e Isabella, CA 9 32 40 . (714 )
379-31 0 1.
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LOOKING FO R o ld Lione l trains. Interest ed only
in "0" gauge, exce llent t o l ik e-new condi tio n. Pn.
mary interest is loco m o t ives p r io r t o 1952. b u t wi ll
co ns ider co m plet e set s o r more recen t models. A m
wi ll ing to buy outrig ht for cash o r swa p radio gear
t o meet your needs. Write D ick Co wa n1 WA2 L RO.
c/ o CQ Magazi ne, or call (516) 88 3·6 20 u.

WORKE DSO.AMER ICA CERTIFICAT E. Work all
13 cou ntri es. Send li st a nd $1 . H el TH. 4 8 0 5 WO·
lowbend atve., Houst on, T X 77035 .

FOR SALE: Spec tra Physics 2.0 mw 07 1-2 H eN e
teser tube, brand new w it h power su pp ly schematic.
$110 .00 . WA2N DM, 5 Melville Rd . , G rea t Ne ck,
NY 110 2 3 .

Did y ou know tha t supplements t o t he book,
" CQ Y L ," are av ai lable? T h ey br ing t he b o ok up
to date with Y LR L Officers t hrough 1973 and
the 6th Y L R L Convention, held at L o ng Beach in
May '72 . I f y ou have a copy of "CQ V L " and wou ld
l i k e t o add t he new su pplements (the pages are
" slotted " so they fit di rectly into t h e "CQ V L "
sp ira l ba ckbone), drop a note wi t h your r eq u est t o
auth or/ publisher, WS RZJ , Louisa Sa ndo 44 17 ­
11 th St. , NW, A lbuquerque, N M 87 1 0 7 . Please en­
c l ose t w o 8 cen t stamps t o cover cost o f m aili ng.
T he o n e and o n ly book ab ou t YLs i n h am radi o
"CQ YL," contains 21 cha pters, over 600 photo:
graph s. Order y our aut ographed co py, or a gift
cop y , from WS R ZJ, 5 3.00 po stpaid.

FOR SALE: Standard 14 5, xte ts, charger, Wh i p,
mike, case, 5 200 i Tempo DKT keyer, mint 5S0 ;
Hustl er m obi le w h i p, m ount, aO-I Om resonators
53S . HankStech ler , 1 3 4 7 JUdy Rd., Mohegan Lake,
N Y 10 54 7.

SE L L : REL T-I02 Transmitter , REL R- I 0 4 re­
ceiver REL P-10 9 Po w er Supply an d M-dS Con­
trol Unit (s peaker, SWR bridge, phone patch and
co n t r o ls) . Same as ear ly Co tlins 5 line bu t man u fac­
turedbyEldico,547 S.00 . Heat h SB·IOI transceiver ,
factory Wi red , integra l sp eec h co m pressor , 5325 .0 0.
Joseph MarSha ll, 147 Middlevi lle Rd. , N ortncc rt
N Y 11 76 8. '

GREATEST o f them all! T hat's t h e A R R L 1974
N ati o nal Convention, sponsored by H ud so n A ma­
teur Radi o Counci l. Remember the dates: July
19 , 20 , 2 1 at t he waldorf-Astoria , N ew York City.
T hree days o f exci t i ng events! ! Wide array o f
demonstrations, exhibits and foru ms feat uring
la test in FM, SSTV, A TV, RT T Y , FAX, Satell i tes,
Antenna design, Transistors, Integra t ed Circuits,
O X , MARS, ARPSC and m uch mo re. Somet hing t o
d o every exci t ing minute fo r Y Ls & XYLs -- Tours,
New Y ork sigh t seein g, visit s to popular T V shows,
Par ties, Fashion sh o w s. Meet t he AR R L Presid ent ,
Vice-Presidents, and all 16 Directors! F am ous-name
Speakersa t Sat u rday nigh t Banquet! E ver y t h i nll for
t h e N o n-Ham, N ew Ham and O ld T i m er. For Info,
co n tact : ARRL Conventi on, 303 T enaf ly Rd. ,
Englewood, NJ 076 31.

WANT : G ood, c lean Sq u ir es Sanders 701 series
s5- IR rcvr . Lee, 1 217 Wester ly T errace 2 , L os
Angeles, CA 9 0 02 6 . (213) 666-5 83 2.

WANTED: R·I 051 /URR rcvr. Will r.ay $8 00 . Lee,
121 7 Wester ly Terrace 2 , L o s Ange es, C A 900 26.
(21 3)666 .5 8 32.

WANTED: Good u sed electronic hearing aidS, Box
8352 , Savann ah , GA 31402.

FREE : 18 cryst a l s of y o u r choice wi t h the purchase
o f a new Genave GTX-200 at 5259 .95 . Send cash­
ier 's ch eck o r m oney o r d er for sa me-day ship men t .
For eq ually good dea ls on D rak e, Swa n, Standard,
C legg, Regency , He tucr eners, T empo, K enwood,
Midland, 'ren-rr ec, Ga laxy, Hy-Gain, CushCra f t ,
M osley, Son y , an d H u stler , write to H o osier E lec­
tro n ics, your ham h ead q u ar t er s in the h eart o f t he
Midwest. Become o ne of o u r many hap py an d sa t is­
f ied custom er s. Write or call t o day f o r o ur lo w
qu ote and try o u r individual , personal service.
H oosier E lectronics, RR N umber 25\ Bo x 40 3,
Terre H aute, IN 4 780 2 . (812 ) 89 4-2 97.

N orth F lor ida Swa pfest March 31.1: 197 4 Co mmun­
ity Cen t er , H w y 93 , Write PA R l,.; Bo x 8 7 3, F o rt
Walt on Beach, FL 32548 .

Li9ht ni ng ar resto r s!.Jo Sly n 9 69 D M A feedthru, rated
10 amp s, 9kV p 2-.s2 m Hz. 550.00 . Vacuum c-a pac­
itors: M M C1 50 0, 5150 .00 ; MMC3000 , $200 .00 ;
MMC5000 , 5350 .00. All unu sed. H.G. Husband s,
6626 T almadge, Dallas, T X 75230.

F OR SALE: Hantcratt e rs HT-40 tra nsmi tter , H Q­
110 A Ham marlun d revr and L af ay ette HE-7 4 VFO.
A ll item s i n exce llen t condi t ion with ow ners manual ,
origina l cartons. No reasonabl e o ffe r refused. J.
Schneider ma n, 1 40 ·14 Erdm an Pt. , Br o n x , N Y 10 47S
(212 ) 320 -1696.

QSL 's - New h o bb y ideas samples 25 cents. WA2·
BQI. Bur d ette' s Elite Printi ng, IS Bu sh St., James­
t o w n, N Y 1470 1 .

STANDA RD 146-A (1-2 ) 5238.70 , (3·111 S2 12 .30,
N i-Cad batteries SI.S! . Stu bbr Antenna 55. Stand­
ard 826M (1 -2) 5324.50\ (3 -1 ) S306.90 . Standard
35 1 T 25 watt m obile 42 0.20. Standar d RPT - I
Re p eate r S600. HM-175 an ten na $16.00. Base Sta­
t ion an ten na ,HM-191 8.2 5 d B (list $169 .50) net
$ 11 9.95. Send check and we' l l p ay po st age or we'll
ship CO D. Electronics Co mmun ication Co., P.O.
Bo x 1 722 2, Nashvi lle, TN 3 721 7. 2 4 H R. (615 )
834 -8999.

RUBBE R A D DRESS STAMPS. F ree catalog. 45
type str le s. Jackson 'S, Bo x 443 F, Franklin Park,
IL 60 1 1.

BUY-SELL-T RADE. Write for monthly m ailer. Give
name, address, call letters. Co mplet e stock o f major
b rands, new and re-cond itioned equi pmen t . Ca ll u s
for best d eal s. We buy Coll ins, D r ak e, Swan, Etc
ssB & F M . Associa ted Rad io, 8012 Conser, Over­
land Par k, KS 6620 4 . (9 13 ) 38 1-590 1 .

TECH MANUALS for Govt. sur p lus gear, $6 .50
eac h : U RM-2 5 D U R M-3 2, R-220 /URR, R-274 /
FRR R.39 0 / UR R,TS-49 7B/UR R, Ts·38 2D/U LM­
2 1, PRC- I O. Thousa nd s m or e ava ilable. Se nd 5 0
cents (co in) for large l i st . W2 1H D , 72 1a Roan ne
o-., washington, D C 20021.

W ANT ED: Hammarl und H X ·50 (w ith 160 m eter s),
in good con d ition . Pete Turbide

l
KI V G R, 4 2 Wash ­

ington St . , I'tew b ur ypor t , MA 0 950 .

RET I RED NYC A REA H A M - have fu n, earn ex­
t ra money b y selling, nert-ttrne, line of popular ama­
teu r book s t o d ealers in greater N YC-NJ area. Please
send personal dat a an d ex perience t o Radio Pub­
lica ti o n s, B o x S96, Rye, N Y 1 05 80.

WA N T E D: C. S.'er s Everywhere! : t o sell the worl d
famous "Ram bling Red skin," Go od ies at b reaks
and Jam b o rees. P.O. Bo x 564 , N o. B ergen, NJ
0704 7.

Organ ize & enhance your QsL's wit h 2 0 p ocket
pla sti c holder s. T w o for SI .0 0 , seve n for S3 .00.
T EPA B CO, Bo x 198 Q, Galla t in, TN 37066 .

WANT E D : Wi reless gear, o ld re ceivers, m sc. part s,
cat alogs, etc., rega r d less o f condi tion. Horvat h,
522 T h ird s-., San Ra fael, CA 949 01.

SIDEW ALK SA L E. Every fir st sa t urday-now in its
four t h year. Turn your sur p lus electro nics i nto cash
at the Southw est s leading ham store-i t's FREE!
Elect r o n ics Ce n ter , tnc., Dallas, T X 75204.

TEN LB. E LECT RO N ICS PARTS SIO , tubes f o r
sa le too. W i llia ms, P.O . Bo x 705~ , N o r f Ol k, VA
23509 .

SU R PL US. G ia nt bar gain -packed ca ta log, SI . Et co
Electronics, Dept. CQ, Bo x 7 41 , Mon treal , A, H3 C
2 V2.

M A G A Z"INEs F OR SA L E : CQ/7 3 /Q5T I H A M R AQ..
10 issues at 10 cen t s each (plus shi pping) from
Lockheed Ham ClUb, 28 1 4 l:.mpi r e, Bu rbank, CA
9 1S0 4. Se n d list an d c heck . A va i lable issues and
any refu nd w i ll b e sen t p romptl y .

W A N T skecs fo r 5 BWAs an d 160M. K5MHGI6 ,
419 W estbou rn e Dr., L o s Angeles, CA 90 048 .

SELL: H eath s B·630 H Q-I O, Clegg 22er Ki rk 2
et Super Q uad, 50 ft . E-Z-Way crank-U p, t i lt tower,
SASE for d ata. Semona v ick, 71 Sax ton Rd. , D over,
DE 19 90 1.
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MFJ ENTERPRISES
P.O. 80_ ..~. "".....I.IIP SIll• . illS 31112

_ ......... " ._ IC ·CW _=;;_;;;;;I' ..·.n,
- - ,- _ .- - -_.- , "' .....I _ ~ -

S EL L : 1st Class F CC Licen se Cours e, $25 . W ill
t rad e f o r wha t h ave y ou. Buy o ld rad io part s. T .G .
Sou kup, 16 1 B o b H ill Rd., Ridgefield , CT 0 6877 .

S EL L : Jo hnson 6 N2 V FO, P.S., rno c ., m anual s,
m int cond x. $1 5 0 . W A I F EI, 35 Lisz t St . , Roslin­
dal e, M A 02 1 3 1 .

SELL : Heath M o b ile Mou nt and Su pp ly H P-1 3 SB A ­
100 ·1, Both $ 50 ppd. Car l Ebhard t , 2 2 Ro w an St .,
Raleigh, N C 27 609.

SALE: H W I 0 1 , H P2 3A, SB600 , desk mike, 50
RG8 U, M o sley V 46 vert ica l 1 0·4 0 mtrs, a ll manu·
e ts, m int. $290 . You shi p. Po horence, 23 3 4 Rega l
Ct. , Lawrencevill e, G A 302 45 . (404 ) 963 ·0 464 .

WA N T E D f or receiver proj ect : 239 K c. IF trans­
f o rmer s and f r o n t end co i ls f r om Co m m and B roa d·
cast receiver. L. E. M cCo wn, Bo x 416 , Mart in, K Y
4 16 49 .

S EL L : Bra ndnew4· I OOOA, $6 0 . H all ic rafter S·3 8C,
good co n d x , $ 25. New D ynamic m ik e, $5 . B .
N ast o f f, 320 W. 56 t h Pl. , Merri llv i l le , IN 46410.

SA L E : 2 M F M m o b i le Mot oro la 80 0 w /sott c state
p .s., 3 tree. $1 15 . Ant hony E. Bod o, WA9 Y O Z,
4 259 H ar r i son St ., Gary, I N 4640 8.

W A N T ED : Regen era t ive Rece iver' s H omeb rew or
fa ct o ry m ade tube o r t rans ist or t ype. E x ter na l
BFO. Fred Haines, 1 32 Rural Ave., Lewisburg,
PA 1 78 37 .

SONAR 2 30 1 Commerc ial F.M. "Handi~Tal kie."

Nev~... but n eeds some work . $60 .00 or b est o ffer ,
P. Murricane.z WN2SGT, 200 E. 6 3 rd St., N ew
Y o r k , N Y lu0 21.

H AMFEST! I ndiana' s fr iend l iest and la rgest Spring
Hamfest. Wab ash County A RC 's 6 t h A nn ual H am­
fest, May 19, 19 74, 4-H Fai rgr ou n ds, ra in or Sh in e,
admiss ion st ill o nly $I .OO f or advan ced t ickets ($1 .50
at gate) . Large flea market , t echn ical session , bingo
f or XYL 's, f ree overnigh t ca m ping, plenty o f park ­
ing, bonus fo r ca r poo ls ( 40r mor e adu lts per car ).
F o r m o re in formation o r advanced t i ck et s, w r it e :
Je r ryC levenger , WA9Z H URte. 4 ,Wabash, I N 46 9 92

SELL : Drak e R·4B r cv r and M S·4 spkr$34 5 ; T ·4 X
B xmt r and AC-4 p o w er su pp ly $ 450 . Ex cell ent
condi t ion. Frans Liem, W B8 EPJ, 5732 Rosebury
Dr., Dayto n, OH 45 4 24 . Phone: (51 3 ) 236~2 0 5 0 .

H YDROPONICS f or XY L w h i le QRL. Build-your­
self garden co m ponen ts, b o o k s, nutri ents. 5 -page
catal og, send 40 cen t s, refundable. In corporated
3 -197 1 , BURWELL GEOPONICS, B o x 125·DC,
Ra ncho Sante, CA 92 067.

WANTED: All m odels o f "runavert ers and cou pling
loop. Fred Haines, 1 32 Rural A ve., Lewisburg, PA
1783 7.

FOR SALE : Pack age Deal - TR6 tran sceiver along
w i t h n oi se b lanketer, A IC po w er su pp l y , MS4
matching speak er cab inet with A M cryst a l fi lter and
upper sideban d f ilter. Mach ine under 2 years o ld
and n ev er used in a m obile. T.S. Jacobsen, 3371
Decatur Ave., Bronx, N Y 1046 7.

LAFA YETTE H A -14 4 2 M tr Portabl e T ran scei ver
w it h case, ant, m tc, manual x te ts. $8 5 . WB6 VHH,
64 1 East " J", Ont ario, CA 9 17 64.

SELL: T echni cal Mat eria l Com m unica tion Receiver
GPR·90, 1.4 -31.0 i n 6 bands x t a l phase, rf select­
ivity, 100 K C. x t a l, limiter; G SB·1 sin gl e sid eband
adapter; HeathSB6 20 v isual scanner , m anual s, $ 350 .
Y o u p ick up [ n ear D isn eyland) . Kei t h LaBar, W6­
KX, 96 26 M au reen D r., Apt. 6, Gard en G rove, CA
9 26 4 1. (714) 5 39·5 50 8•

SELL NJ area. w i ll not Ship. T eletype 33 TBE
Page Printe!! Perfo rat o r Reade~ Pair t ype N 110 V
Synchros I el· lnstrument UHt- Wobbulator type
12115, Hewlett Pack ar d 610B UHF SilJnal Gener­
ator. Send no m o ney. M ak e offer b y mall. I may b e
at sea. W2ACK, 9 25 W. Sou t h Ave., Westfield, NJ
0 709 0 .

QSLS. SECOND TO NONE. Same day servi ce,
Samples 2 5 cent s. Ray, K7 HLR, Bo x 3 3 1 , Clear­
,f ield , UT 8 40 1 5.

_ c w' .2_ .I2 K . lUI.
11. II! WOrM. _ IMI , g_"" ..a
PIN.. _ ,_ ~ POI'.oo'

N_ M_ CW'·2U_I'I ,t6.
Fl..lly to WH , Pi..... ,ncl_
" ,00 po,'_

SPECifIC ATIO NS

....NDWIDT.. , .. HI , 110 HI , '" H. (S.,tef'l _ 1
SII'II' IlEJECTIOH : A' ...., &0 lib do." 1 Del 'rom ee<"'" l -.q _ , lot

10 i'll bWI"."mll
CE"'TEM FREOUENcY : 750 HI
INSEIITIO+l LOSS : N..,.. . ' , ,, lUI g. ,n' 2 It 1eo HI IW. 1 .5 If 110 IU 8"' , 2.•

If 110 Hz 8 '"
INOIVIOUAL Sl AGE C - • (m ,nlm'''' rI"1I"'11)
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FOR SALE: Heat h k it Mode l T3 ; $ 10 . Hea thkit
TS4 T V A lign Gen , $10. Ameco CB6 converter for
6 mtrs., $ 5. O thers. W8YLJ, Del Carlin,.RR I , Bry­
an, OH 43 506.

KENWOOD TS5 11 5, 500 watt transceiver. Used
little. Gd. condx. $350, cash. No trade. W6 VS Q,
53 21 Sawmill Rd., Paradise, CA 95969 . (916)
811~ 3 02 .

RCVRS: FM, SCA Multiplex for backgrd . music.
McMart in & Browning, $ 25 to $65 . SASE for specs.
W4JGO, 643 Diamond Rd., salem, V A 24153 .

WANTED: 2 mtr. F.M. co mmercial tr anscvr, rnoee
than I c ha n , not o ver $ 125. State condx, price,
mobile o r base sta in 1 st lett e r. K7 GH Z, 501 S. Ash
St., Cen tralia, WA 9 85 31. 7 36-2 38 3.

SALE: SWR bridge HM-II $ I 0 Heat hkit , Ha ut cret ­
te n HT32 for $150 , SXIOI $125 . J o h nston TR
switch , $ 12 . O thers. Yo u pa y shi p ping. W A2 KD B,
J. Maca ri, 1 38 -2 3 59 t h Ave. , F lushing, N Y 11 35 5 .

SEL L : Barker Williamso n 5 10 0·B plus Mod. 5 1-SB
sideba nd ae n . , plus B&W m odel Ll OOO-A linear am p.
wi t h 2 extra 813 's. A ll 3 in mi nt condx . $ 32 5 . Will
c rate, you pa y shi p ping. tnst ru c. Ma n ual for a llWnt
Sto-scen T V equi p. W6 FPH, Ba llar d , 558 "A " St. ,
Yuba City, CA 959 91 .

NC X5 • Ma rk II w / NXA sup, orig. packing unused
3 years (C liff Dwe lle r) $350 . H. Lo we nste in

j
W2·

HWH, 60 Parkway Dr. , East Orange, NJ 0 OIL

MINT SXI15 Rcvr wiman w /spk. P ic k u p only,
S195 . HT44 xmtr w / ps wzman, SI JO. Both S350.
J. Pluth, 60 9 2 Chase Ave ., Downers Gro ve, IL 605 15

FOR SALE: Heat h A pache xmtr , $ 6 0 . S B·300
rcvr, w / cw fi lter, $1 25. WA6DG Q , 150 4 S. santa
Anita Ave ., Arcad ia, CA 9 10 0 6. (213) 446-6475.

SAL E : 305-1 ;5 1-5 1 , 55 c -i , 3 I 2 B-4, 32 5-3 , 5 I 6 F-2 ,
Hallicrafter Keyer : vtoroprex key. Pkg. S2,875.
You pay Shi p. Cert. check o r money e re . Excellent
physical funct ional order. K8 ACF, 15317 W. Bran t
Rd ., St. Charles, MI 48655. (5 17 ) 585-2966 nites.

WA NT TO J O IN T V-F M-BCB O X Cl ub. WAS MLV
10 0 8 Englewood , Par ma, O H 44134 .

Q ST 19 17 /19 19 few 19 2 1 -2 2 wa n te d by serio us
collec tor. Let t ers a nswd a ir mai l. J o ck, Z L2G X"
15 2 Ly tto n , G isborne, N Z

S A LE: FT-I01 wit h 160 mt r under warrant y . Be st
offer . Web b, P.O. Box 6, Mor ga nto n , NC 28655 .

NATIONAL H R050 TI wi t h A ,B, C, O, AC &. A D
cons, $50. JXIOO $50 . Viking Valian t II with
01 04 ppt mike, 5125. You pay shi p . or p ic k u p.
W2AAF, 20 M idwood ae. , Stony Bro Ok, N Y 11790
(516) 7 5 1-82 3 6 .

SELL: KWM2A 5 725. PM2 AC su p. $85. CPI x tal
pack

j
5 US (1 1d x talsl. Others. Sha piro, WA31 FQ,

(215 88 4~01 0 .

SALE : NC10 l, 5 25 0 . HT3 2 $ 150 . Rad io News
Radio Electron ics Magaz ines 50 0 copies 5 5 0 . 2 75
W J ohnson MB, $ 7O. M. DuPont, 15 Fitchdale Ave.,
Bedford, MA017 30.

SALE: HT-3 2A, 5140 . Heath HW-32A 595 . H P23
PWf. su p p ly , $40. R.H. CherrillL W3H QO, 51 9
Linco ln Av e . , Hu lmev ille , PA 1904/.

PROG LINE : MT/33, NB, 5 ch, Go ld Chas, 07 /67
16 17 6 94 /94 , Su per c lea n , $200 . J ohn, K3N X U,
9 I 18 K i1bride, Ba Ito ., M0 2 I 2 3 6 . (30 1 ) 2 5 6 -23 3 3.

SELL: R391, 7 5 A-4 , 27 0B, 14A, SW120, 200
XCV R, N CXA, HT3 2A, HAlO, HPI O, HP20,
Eisenberg , 335 6 Demott, Wantag h , NY 11 793 .

WANT : Motoro la, p reci sion sele ct ive P81 16 0 and
FMT5 -00C2 Rcvr and xtmr in good condition.
WB8NLM, 146 Schonhardt, T iff in , O H 44 8 8 3 .

SALE : Vik ing Valiant and G o nset Twins bo t h 515 0
Flo yd Fetter ly , 2114 5 th Av e. N E, Austin, MN
55912 .

WANT: Central Electronics V F O for use w ith
108/20 A. W7 JI, 235 E. 15th St., Tempe, AZ 85 28 I.

SELL: K4 KN Keyboard keyer le ss than yr. o ld . $ 8 0
Stan Ta laga, W8 PRM, Rt . 3, Bo x 130 A, Br idgeport,
WV26330 .

WANT: S B-200 any ecoe», p re te r w ithout tubes.
Den n is Hoffman, 12 91-A Garden "r ere., Ft. D ix,
NJ 08640.

SALE: OX60Bnovice xty ls. VFO not w or k ing. 5 5 0
or trade. A. Va il, WN 2 KHN, 29 Pro spect St . ,
Amityv ille, NY 1 1 701 .

WANT : Q ST for 192 0 /21 /2 2 : ARRL Handb k Vol
5 . Letters answc a irma il. ZL2GX, 15 2 Lytto n Rd .,
Gisborne, New Zealand.

SELL: Virg in 7 203's at $ 15 each. Need C V2 5 3 an d
book. R.A. Ka jma, Jr., 30 8 Florida St ., Farrell ,
PA 16121.

SEL L/T RA O E : New 4-4 00A, 250 T H , V T4 B, 100
TH, RCH Navy Rec.,6 m t r transcei ver . Wa siewicz,
m D QC , 229 Sar les Ln ., Pl ea sant ville, N Y 10 570 .

S EL L: Heath S B·30 1 , sPk r
bS

B.40 1 , $420 and shi p.
WA6 BV Y, 26 835 O rtega r. , Lo s A ltos Hill S, C A
94022 .

SE L L: NC-30 3 and converters, SX-9 9 , TX~ 2 and
V FO w. FM, S ix er e e p. s. Want S B2 -LA, good gen.
cov.rcvr.WA9 CYW, Bo x 163, Ca n ne lto n , IN 47 520

SEL L 1/2 p rice : Clegg Zeus T ra nsm itt e r, c ost $6 7 5 .
Sell $335 . Clegg Int e rcept er rcvr w /spkr, cost $46 5,
sell $235 . A ll equ ip. p u rch a sed new. Less than 5 0
hrs. of o peration. Complete tech. documentat ion.
M in t can. E. Schaad, 3916 Bra d d o c k Rd., A lexan­
dria, VA 22312. (703) 25 6 -22 3 9 .

SELL : Heat h "Sixer" 53 0, Knight F ire-Police fm
rcvr, $35. Tecraft 2 mtr xmtr , $25 . Bob Sherman,
350~5 St. , Bro o k ly n , NY 1 1220 .

WAN T ED : Ne w or used 4-I OOOA tube. State concx
and price. All inquir ies answered . Ron MacKinnon,
WA2J RY! 7722 64th Ln. , G le nd a le , NY 11 2 27.
(212) 45 b -1576.

S B30 3 and SB40 1, $525 firm U ps. Tra d e ? Ringo
S8 UPS. Pe t e O' Dell, WB8 NA S , 409 S pring S t . ,
Sa line, MI 48 1 76 .

NEED sc hema t ics o f Morrow MB-560 xmtr and
MBR-5 rcvr. Will pay any reaso na b le pr ice. A .T.
Botler, 115 7 R ive rmont Dr. , Eau Gal lie, F L 32935 .

SE L L: Ga laxy V Mk3, re mote V FO, st a t io n/ co nso le,
AC and DC su p p lies. Clean, Ray , KOCV A , 14 0 06
W. 9 4 Ter. , Le ne xa , KS 6621 5 . (913) 888 -5 45 4 .

CH ESS N ET meets Sun 11 00 and Man at 1930.
Chec k in s on 3 .92 8 welcome. De ta ils for SASE to
K2 SYJ.

FOR SALE : HT17 m int cortex . Sl50. Also SXI 01
-A, perfect , 5 I 25 . W2SGA, 284 St . Cloud Ave.,
W. Orange, NJ 0 705 2.

MINT HWI7 w /FM Ada ptor, $110 FO B. G ordon,
WN3VG S, 240 E. Ma in, Mechan icsburg, PA 17 0 55 .

H EA TH HW -1 7 ,HWA-17-1 and Johnston 6 N2 VFO
and all manuals. $125 . WB9JEI , (31 2) 4 26~ 2 24.

RE CEI VER. Nationa l NCI25 550kc to aa me. Ideal
for a mate ur or SW listener. A . cone, S8 5 FOB.
H.S . Lo w ry, K4 VFA, 915 Madison st . , Manchester ,
T N 31355 .

S ALE/SWAP, a s a lot. Wm . B. D uck Cata logue.
BUChe r, G old smith, Leu tz

l
S m it h. '7 3' comp lete,

CQ from 19 4 1 . W6Q V, 09 12 S he rma n Grove,
S un land , CA 910 40 .

100WA T T ER CO 361 x cv r wl6 ft . ra ck, 2 2 5 -40 0
Mhz w / m an ue ts. Pre fer local . L Rivar d , W8PMI ,
11 Par k view, Mt. Clemeps, MI 48043 .

F CC 1 st and 2 nd Chss Test St ud y Guide. Memor­
ize. S 4 .00 . C RD Associates, 8 0 x 2 91 , Western sees. ,
IL 60S58.

H EAT H : SB-2 2 0 Pwr xfmr mtd separate ly $ 27 5.
HW.20 -2 meter xcvr $90. 0 -12 scope, $35 o r best
all with b o o ks. Kusterman, WI GJE, Pinecrest D r.,
R F O I, Go ffst o w n, NH 03045.
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SA L E : SB-]I ] SWL Receiver co ve ring 1I 0.!. 4 9 ,40,
]1 2 5, 2 0 19 ,16 a nd I ] meter bands. saz s . WlI­
T X X, 11li Sa nt a Mar ia, S teven sv ille , MI 491 2 7 .

HXI O Marauder , SBI-LA Linea r Amp lif ier , HW-] 2
wit h power supply. G rou f price , S 20 0 . D ouglass P.
Baco n, WAl UJK, 31] 5 40t h , SE, Be llev ue, WA
98006 .

WA NT : Swan Model 410 Y F O - 3 12 B4 st n con­
t ro l. SELL: Swan Mobile P/ S. RTTY TO. Obsolete
rad io tubes. W7KSG , 18 16 E. 29 9 0 So . SLC,
UT 84106.

28 KSR Fl oo r co nso le ca b ine t w ith o r w / o LES U
and cabl ing . D.C. Harrington, 16 2 0 G a rd e n Ave.,
Fridley, MN 5 5 4 ]2 .

R E LA Y S : N ew, rae., sma ll, AC· DC. H igh c u rre nt,
lo w c u rren t . 1 00 l o r $ 2 5 .00 . Sh ipped f r t. collect .
W.R. He mpkins, 10 0 E. Main , Deniso n , T X 75020 .

WA N T : Do nat io n of linear am pttfler for u se in So.
Amer ica n Missiona ry con tacts. Ca n give tax d e­
duc t ibl e recei p t . Art hu r N o rri s

j
WOO DW, Rt . I ,

Bo x 7 , Co rtez, CO 8 1] 2 1. (]O , 565-] 290 .

MAG NUM 5 1X fo r Hea th SB·40 lSI 00 post paid.
K9 H JU, (31 2 ) ]49-900 2. Orland Pk. , IL 6046 2 .

WA NT E D : Wide band osci llosco pe , reasonable.
W2 1S ':-l Al len Por terf ie ld , 41 Winnebago Rd ., vonk­
ers, N y 10 1 10 . (91 4 ) 17 9-614 5 .

T RA D E : Two leve l tran sit s. O n e Berger o r o n e
David White lor Heath Counter o r HWI 2A. WAS­
H AP, Bo x 1 11 1 , H ouma, LA 703 60 .

2 MTR FM - S BE144 so lid stat e t ra nsce iver , 9 cnen­
ne ls crvste uec, $ 200 or best o ff e r , want 58610,
64 0 . WAI MCY , 5 ] O ld Ames Li ne Rd. , Haver­
hi ll, MA 018 ]0 .

HYGA IN TH 4, H a m -M, 45 It. T ower quyer di s­
assemble, S1 5 0 . W2GRK, 87 veuev St ., Mald e n,
MA 021 48 .

SE LL: Sams fo lders 223 to 10 8 4 120 l or $ 5 0 . $ 1
each lor ones covering ham rcv r a: R obert Ireland,
Pl easa nt Va lle y , NY 1256 9 .

HA L LICRAFTER 5 -4 0 $75 . 12V·DC·to 120 AC
Y· A C p o w su pply. ] 5 0 watt s. nev . used, $6 5 . Ken
H an d, W B2EUF, Bridgehampton, NY 11 9 ] 2 . (5 16)
]2 4 -4666 .

HALLICRAFTERS HT-] 1 SSB-CW-AM exciter for
sa le. In operat ing condx

d
bu t h as n o case. 20 0 wa tt s

SS B/CW in put o n 8 0 -1 . A . bargain a t $90 , or best
otter. R ick Li nd q u ist, c/ o V C I, P.O. Box 159 ,
Skowhegan , ME04 916 . (207) 4 14 -51 1] .

MO D EL 19 transceiver (May 196 9 CQI\all ca b les ,
$] 0 . B C34 4 . $]5 . K7 MOK, 16 76 2 NE zrn, Be lle ­
vue, WA 9l1 0 0 8 .

S A LE: La fa y e tte HA6 5 0 , a ll trans istor transce iver .
A RCS for 4 0 & lI O mtrs. x cvr & xm t r. K6THQ, P.O.
Bo x ] ] 4 4 , ln d ust rY, C A 9 11 4 4 .

S E L L: 160 Mtr HW-1 8-3, VFO, HP-2] AC su p p ly ,
SlOO ; D X·I00B, $60; NC-9 l1 , $40 . A ll like new.
Id el iverl OO mi. JOhn son , 1 2 38 W. 12 , O shkosh , WI
54901.

6 M ETER FM RIGS. RCA CMY-]ES, a ll ace. and
cab les. Working condo $50 . Mot . 14 00, $50 . C.
Moorej 332 9 March Ln ., Garland , T X 1 50 4 2.
(2 14 ) d2-99 96 .

S A L E/ TRA DE : Heat h H W· 16 w/ HG -I 0 VFO and
10 xtals I S-4 0 -lI O. A lso E ICO 7 5] w /152 po w. su p.
Want 2 m o r 6m gear, no bro ken eq ui p, pr e ferab ly
stet ton- reeev . Ba n jo , Stone Orc har d , R 0 2 , G o uver­
ne u r, N Y 1]642 .

SA LE : Collins 75S-]A rcvr , c lea n. Cry stals installed
fo r 14 ha m prus 8 other 2 0 0 KHz ba nd s. Asking
S20 0 . WA6KGP, Box 1251, I m per ial Beach , CA
920]2 .

S EL L : Yaesa F L DX400 xmtr . F R DX 4005 0 a nd
mat c h speake r. Used 4 nr on ly. F irst cer. check
o r m .o . gets it . H. vencerwae rcen. 66 Merid ia n Rd .,
L evitt o w n , N Y 11156 .(5 16) 135 -5 l104 .

4.50
4.50
2.50
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Divi.ion 01 Bob Whan
& Son EI.ctronics. Inc .

2400 Cry.lal Dri.,e
Fe. Mye,. . Flor ida

33901
AU Phones

(8131 936.2397

14 b q 4

....._....~-_., ...' ­._.

CRYSTAL SPECIALS
ea. $3.75

CRYSTALS

For
FREQ.

STABILITY
Depend on JAN Cry.tll, .
Our large stock of quartz

cry.lal mllerill. and component, a..ure, F••t
De li.,e ry from u• .

··. 8
...tJ1 ~

2-METER FM lor mo.' Tran.ee i.,er.
1fe-U8 MHz - .0025 Tol.

Frequency Standard.
100 KHz (HC 13/UI
1000 KHz (HC 6/U )

Almost .11 CB Set• . Tr. or Rec .
(CB Synthe.izer Cry,t al on request)

Any Amateur Band in FT -243 1.50
(80-mele r. $3.00 - 150-me le r not avau.I 4 for 5.00
For 1It cia.. ml il. add 20c per ery.lal. For
Airma il. add 25c . Send check or money ord.r .
No d••I.,. . pi•••• .

Send 10c for n.w catalog with 12 osci li al or
c ircuits and Ii.ts 01 IreQuencies In slock .

MFA·22 DUAL VERSION
Also Aya ilable MFA·2 SINGLE VERSION

• Transmit and Receive Operation: All un its
have bot h S implex and n epeater Modes

• Accurate Frequency Control: .0005% ac­
cu racy

• Stable Low Drift Outputs: 20 Hz per degree
e t yp ica l

• Full 2 Meter Sand COWl _.;e : 144.00 to 147.99
M Hz. in I OKe stef?s

• Fut Act ing Circuit: 0.15 second typ ical se t­
t1in g t im e

o Low Impedance (50 ohm) Outputs: Al low long
cab le runs f or m obiles

• Low Spurious Output Level: s imilar t o cryst a l
ou tp ut

• PRICES
M FA -2 2
MFA-2
Shipping

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!!FROM ~

R. Electronics
$275.00 . P
$2 10.00 Bo x 120 1 0

$3 .00 Champaign,l L 6 18 20

SEND FOR FREE DETAI LS
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We'll GUARANTEE
no other balun, at any
price. has all these
features.

Dept. CQ UNADILLA, N.Y. 13H49

"'TEE l

.-.

-

, . ~, ~ ,~ .....,..
'.. ..

,... ..,...

H•.... -':1

" TEE L

IT'S WHAT'S
INSIDE

THAT COUNTSI

THE APPROVED LEADING HAM AND

COMMERCIAL 8AlU~ IN THE WORLD TODAY. =;~$I~I~~~~~~~~~~"W2AU 1 BALUN =- ~12~q~=--= ;- _~;J. . ----
The proven balun 1. HANDLES FULL 2 KW PEP AND THEN SOME. A/(T(",.~,PIorTtIW

Bro ad-Banded 3 t o 40 Me. "'1'tL.~-_~
2. HELPS TVI PROBLEMS By Reducing Coax line ...... ' - ......

Ra diati on
3 . NOW ALL STAINLESS STEEL HARDWARE. 50239

Double S ilve r Pla ted
4 . IMPROV ES FIB RATIO By Red ucing Coax line

Pick-Up
5. REPLACES CENTER INSULATOR. Withstands

Ante nna Pu ll of Over 600 l bs .
6. BUILT·IN LIGHTNING ARRESTER. P rotect s Balun

- Cou ld A lso Save Your Va luable Gear
7. BUILT·IN HANG·UP HOOK. Idea l For Inverted

v ees. Multi-Band Antennas , Dipoles , Beam and
Quad s

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
Of THE U.S. ARM ED FORCES, FAA, RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
TH E WORLD OVER They're built to last

BIG SIGNALS DON'T JUST HAPPEN­
GIVE YOUR ANTENNA A BREAK

Comes in 2 models . 1:1 m atches 50 or 75 o hm un.
ba la nced (coa x line) 10 50 o r 7 5 o hm b al a nced load .
4:1 mode l ma tches 50 or 75 o hm u nbalanced (coax
line) to 200 o r 300 ohm balanced load.

AVAILABLE AT AU l EADING DEALERS. IF NOT, ORDER DIRECT
MFRS. OF BALUNS
Te l: 607·369·2985

WITH ,
BUILT·IN

LIGHTNING
ARRESTER

UNADILLA RADIATIDN PRODUCTS

March, 1974 • CO • 89

Put more
punch in your work.

Wit h a Green lee Chassis Punch you can punch
clean, true ho le s in seconds. Round, sq uare,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Ava ilab le at rad io and elec tronics
p a rt s d e al e r s . W r i t e fo r c a t a l o g E- 73 0 .
Greenlee Too l Co. 1764 Columbia Ave., Rock­
fo rd , III. 611 0 1,

GREENLEE TOOL CO

--- - -- --- --- - - -- - -- ---,
r CO Ma~azine I
I 14 Vanderventer Ave I
I Port Wash ington, L1 . NY 11050 I

1 Please send me copies of the 1
I OX Handbook. S enclosed. I :
I I
I Name I

I
I Address I
I IL:i~V State !ip 1



Money Bock Guorontee,
buy an y 2 m eter mobile

antenna until you\-e considered tM' offer/II

We're $0 conf ident that the GA M TG·4­
MS will outperform every other 2 meter
mobile antenna on the market, that
we're will ing to put our money on the
line to prove it.
Order the TG·4-MS. either direct o r
from one of our local dealers, and accom­
pany your order with 8 copy of t his ad.
Test the antenna on your own car and
compare the results wit h the antenna
you now use.
If you aren 't completely convinced that
t he GAM TG·4-MS lets you hear weak
signals better. and be heard farther. re­
turn the antenna within 30 days to the
point of purchase for a FULL CASH
REFUND. no quest ions asked.
6.7 db gain ove r an isot ro pic; 4.5 db
gain over a dipole.
The proof of the antenna is in the test ing.
The GAM TG·4-MS sells for $41 .60

amateur net.

ELECTRONICS, INC.
191 Var ne y Stree t

Ma nC hester, N. H. 03 102

• Du al t on e
d ecoder d ecodes
one To uch-Tone
digit.

• Available fo r 1,
2. 3. 4. 5. 6. 7.
8, 9, 0, ::t, • and
other dual tones
700-3000 Hz.

• Latch and reset
ca pability
built-in.

• CO R con t ro l buil t -in .
• Re lay ou t pu t S PST Y2·a m p .
• Oct a l pl ug- in case.
• Com pac t 1-0/. " sq ua re , 3 " h igh .
• Free descr iptive brochure o n reque st .

T-2 To u ch -Tone D eco d e r ... $39.9 5 PPO.
S peci fy d ig it o r to ne freque nc ies.

lInclude sa les tax in Cafit .}

PALOMAR
ENGINEERS

BOX 455 . ESCONDIDO CA 92025

90 • CQ • March, 1974
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S A LE: Mini produclS Hybrid Quad HQI S5 9 .
Refl ecto r RKJ , 5 29 p ract icall y new. WA6GCJ,
5408 S impso n A ve., No. Ho ll y w o od, CA 91601.

TR-6, R V-6 . AC-4, N.B., LSB & CW filt er s, $12 5.
Wan t D ra ke TC-6 Clem D u val , K8 HWW, 33121
Bro w nlea , Sterl ing Hts., Ml 48011. (31 3) 268 -2 46 1.

S A LE: D X- I OO xmtr, 590 . A meco T X-62 x m t r,
$95 . Bo th gud condo No Shi p . F. Kurz, P.O. Bo x
341, Zion,I L60099. W9 V T Q.

SELL: Min t HQ·ll0 C, Sl50 , Viking Nav iga t :>r
ex c cone $15 . Bot h w / m enuats, WB9 LCA. R. Bar­
rett~ RR I, Bo x 3 10 A, Evansville, IN 41112.
(8 Ll) 985 -29 88.

S ELL : UCS-300, S2 0. prantron tcs Aircraft Head­
set - MS50 /T30-3, $40. Al so Plantro nics Headset
Capsules, MS J O, $9. Recei ve o n ly ca psu les. $4 .
Trammell, 150 1 White Oa k Ct ., Martinsville, VA
2 4 1 12 .

GALAXY III w/AC pwr suppl. f n work tna ccndx.
Best reasonable offer. You pay Shipping. W4TG,
Wayside, GA 3 I 0 3 2.

SALE : HR06 0 w it h crysta l cal ibrator an d c oi ls A,
B,C,O,E, F.L.G,J,AA, AC,AD, po sit ively m int cone».
Second HK06 0 inside perfect a nd e pe e. well. Make
offer for all or an y . W8 GI, We lls Chapin , Bo x 116 ,
Kingsley, MI 49 6 49 .

N EW ICOM 22 w / AC po w. su p. $ 3 30 o r be st offer.
R. Hansen, WN1 TZU, 26 S . State , Pre ston, 10.
83263 .

S E L L : Variacs : IIOV12 0 A $20 . 1 1 0 V/42 A , 54 2 .
220V/B A, $ 2 0. I IO V/2 -25 A , $ 3 . Al so x fm rs.
Trammell, 1501 Wh ite Oa k ct.. Mar ti nsville. VA
2 4112. WA4 RG L

19 1 3 50 t h Anniv. Ed it ion USA Callbk . Mint concx.
S 3 plu s postage. Geo. Clark, 123 Davis Av e. , Hack·
ensack , NJ 016 0 1.

WANT: 455 kH z qua rtz crystals. Metal cased Ad­
vise qu a ntity and pr ice. Worcester, RDI, Frank­
fort, NY 13 340 .

WANTED: CV-89 A /URA.II A , wi ll accept wi th miss­
in g o r non-w ork ing SUb-units. Bill Barr, K4 KZP,
30 5 Alpine Dr., Roswell, G A 30 0 15.

FOR S ALE/TRADE: Hallicraft ers S R- 15 0 , PS­
150 -AC, PS-1 5 0 ·DC. Exl n t co rtex. WA9 HEU, Rt .
2 , Bo x 28 4, Marinette, W1 54 14 3 .

WA NTED : SS B/CW Xcvr pwr su p pl y ; ant e n na
tuner. E. Leviton, 1811 N. b Uin n S t., Apt . 401, A r­
lington, VA 22209.

HWIOI HP2l 56600 H M1 5 GH I 2 A Vir ople x.
ph o ne s, ant . . swi tch wi re, p ho ne pate n , d igole.
Must sell for school. \400. complete. Co n ta ct a ve
Solt, 1061 La ncast e r Ave. , S y racuse, N Y 13210 .

Add FM to your transver ter! Ha ll ic ra ft e rs HT-18
8 0 · I OM Exciter inc lu d e s F M $ 45. List simi lar gear,
SASE, sell/tra de. W4 A P I, Bo x 4095, A r lingt o n , VA
22204.

H EA T H HWIOI sco pe Mod . 0 -10 ca pact tester
Model CT-1_ H Q I 29 X, Mo d. 15 RTTY Printer,
W5GJU, 10 0 1 Elect ra St. , Lo ngv iew, T X 75601.

S E L L: Heath SB-30 l, cw , am filt ers, S30 0 . Philip
Petix

j
WA2 RPG, 40 8 Thomas Ave ., Lyndhurst,

NJ O 0 71.

COMPLETE SET " 7 l " issue I tnru Dec. '1 2, bound
volumes a nd binders includ ed . Best o ffe r. SOChor,
Bo x 552 , Arl ingt on Hts., IL 60 0 06 .

WA NT E D: S wa n 1 11 XC po w er su p p ly , S wan NS-I
No ise Silencer. EIMAC Sk-800 so c ket, SK-806
c ntmne v. Swa p cr seu r N ew. tee. se aled 4CX IOOOA,
S impso n 2 6 0 V.O. M., wit h probe s & leather case.
TR-4 4 rot ator. R ichardson, 11 0 9 Da kota S.E., Al­
buquerq ue, N M 111108.

WA NT E D : EICO 152 D.C. po we r su p. fo r EICO
153 xcvr,40M.mobi lea n t a nd bu mpe r mount . State
p ric e &. concx. Leon Bo w, 27 04 S. Cypre ss, Plano,
T X 15014.



WANT : Heavy duty alumin um to we r, 5 0/9 0! Also
H.O. Steel crank · Up. W4WAH, Plymouth, F L
J 21611 .

LINEAR BLO RS : JO AMP filament cho kes for GG
linear s. Perfectfor pa ir 4-400A's. J -50 0 Z' sl or si ngle
4 .IOOOA~ J-IOO OZ, etc. Sat. guaranteed. 5 .50 ea. ,
2 for $Iu. V. Murrell, Rt. 6, Newport , TN 3782 1.

COLLINS s-une sen 7 5 SJ , 3 2S3, J I2 B4 , 51 6 F ,
OL-I ,I 0-0 m ic,l 2 cetnes.enc manua ls . Mint concx.
G BC TV Camera, SB-6 20, call (516) 36 8-1610 .

S E L L : HW.J 2A, HP-13 B HP23B, excellent concx.
1200. A ll or none . Dave Ba rbe r

l
2 3 0 2 0 L k. Wilder·

ness Or., Mapl e Va lley, WA 9110 8 .

Brand new factory sea led 4-400 's, $35 ea . Al so
one fa cto ry sealed 4·1000 A $ I 00 . Only three 4 ­
400'sandone4·IOOOA's t o sell. W4AIS, 306 Thorn­
wood pr., Taylors, SC 2 9 6 87,

German OM wa nts R390 and R3 9 0A, CV59 7 S S B­
converter. OK4 EB. K. Teller, 0-"0 33 Ho sesel
Bruchnauser Str. S A, W. Germany.

NEED Rcvr tu n ing ca p. for Kn ight TR-IO II . C-8
Part No . 28 610 .. TRW No. 273 6 70 7 29 ]. WB2­
OZA, 716 Calhoun Ave., Bronx, N Y 10 " 6 5 .

SALE: Earphones: Brandes Su per ior Tr imm reg. &
light w t. Cannon Chief. $2 .50 per set. FOB. Dougla s,
2 25" Pe p per Dr. , Concord , CA 945 20.

SALE: Coll in s R·3 8tl (5I J3 ) wymanue t, gd. cond x.
$ 3 7 5. E. Richa rd s, WA6 LBA, 5 18 Sutter St., Sa lina s,
CA 9 39 0 1. (408 ) .... 9·3395.

MOVIE equipment for sale/trade. Transcvr, match­
bOX~ keyer or w ha t have you. In terested? Wr ite
W6AT, 367 Northwest, Vacav ille, CA 95611 11 .

2" HR CLOCKS are an invaluable a id in any shack.
Batt . o r electr ic. St eve Antosh, WB5BNM, 15 2"
N OK. Shawnee, OK 10411 01 .

WANT : Set o f 9 Mhz st a l f ilt ers, 8 pole wit h 5 k Hz,
2 ." kHZ., 4 0 0 hz bandwidths. G. R. Ward le igh, W7­
OSP, 9:. 0 - 23 rd St., Ogderf, UT 804 40 1 .

SELL 15 M," EL beam, $ 20 sh ipped. Want Magnum
6 or Processor for TR... Joe Pluth, 6092 Chase Ave.,
Do w n ers G rove, IL 6 0 5 15 .

COLLECTORS : Meissner Mod. EX Signa l Shifter
with FM X p h a se m odulator, pwr supply and o rig.
boo k of in structions. Cash /trade. WB91QC, 3 314
N. 83 sr., Milwauke e, WI 53222 .

NATL N.C. 27 0 revr 8 0 -6 meter s, SIl O. Globe c r.
9 0-A t ransmtr 16 0 -10 m trs , $ ]0 . both w ith ma nu­
als. $1 2 5 for b ot!)J o r best o ffe r for eit her one.
D. A lle n, WA I F Xv, 6 6 G oddard St. , Atho l, MA
01 3 31.

SALE: Vacatio n er Portable Anten na, w ith co ils &
count erpo ise. $ 15 a nd I pay po st a ge. Hugh , WA I ­
FBE, 115 Da n a St., Amherst, MA 0 I 0 0 2 .

WANTED TO BUY : A c opy o f schemat ic for a
" D u m o n t " Model 5 8 94 - A2 Transceiver. E lmo
Bae se , 8 2 6 E. Co llege St., Sequin, TX H I55·.

WA NT : Ma rk Mobile 8 0 mtr Heli-whip antenna.
Also 40 mtr Heu-wntp. Days: (516) 5 7 4 -28 73 ,
W2LFZ.

SALE : AC a d a ptors, 6VDC 15 0MA, St anda rd
pl u g, new, 13. Po stpa id. K2 MFY, 2 Nutle y ct.,
Pla invi ew, NY 1 1lI 0 3 .

SALE : Lafayette a ll t ran s istor HA6 5 0 6 m t r
x cvr, $ 75 . K n ight 2 mt r TR I OII a nd VFO, $8 9.
Bo x 33 44 , K6THQ, Indust ry, CA 91 744 .

SALE: Drake 2 A , ca l.&. 2 BQ Qmult, all ham x ta ls
plus WWV $ 1 40 & ..... P. B. O st ro fsk Y, W9 HT F,
6 70 N. Tippeca noe sr., Gary, IN 4 6 .. 0 3 .

SALE :P1echtron monitor freq. 4 5 .0 2 wh ich is Con­
nect icut State Poli ce . Cash. $ 25. J. Savonis, 4 I a
Blake Rd . , New Britain, CT 06053 .

MO BIL E body mount 2 springs (hi and 10 spri ng
constant/ $ 10. Frank, {31 Thorn Ln., Apt. I, New­
ark, DE 9711. (30 2) ] 68 · 71 1 1.

HEATH GR-7& Solid state po r ta b le general cover­
age receiver wit h rechargeab le Nt-Cad batter ies.
Like new. U 9 .50 . J. Hardman, K2MVR, 5 0 MIn .
Rd ., Verona, NJ 070 " 4.

100 KCcalibwith xtal $ 7 . Dra ke CC-I c onv. conso le
plus CPS-I su p p ly plu s SCC-I VH F ca lib, UO.
Vanguard 6 & 2 mtr conut s, $ 50. Vit o , WB2WTJ,
J 72 0 77 t h st., Brooklyn, NY 1 1214. (2 I 2 ) 331 ­
6634.

WANT : S cience & inventio n & electr ical e x per.­
menter mags. Hav e spare copies. K7 NER, 1 72
Freihage Or. N.E., Sierra Vi sta , A Z 8 5 6 35.

WA NT : Urgently n eed tuning u nit for 40 mtr
for BC61 0 E. Will p u rc h ase or t ra d e ot her units.
W7 F N I, Ketchum, 10 (R.O. J eff er so n ) .

Ranger I w ith PTT. Excett. c o nd x . Few sc ra tch es.
19 5 . WA2 KWB /3, I 3 J Thorn Lane, Apt. I , Ne war k,
DE 19 71 1. (3 0 2) 368 -771 1.

STAMP COLLECTION o f severa l y rs. 2 0 0 0 d iff
53 count r ie s in gla ssin e en ve lopes by coun tries
1 20 . W2RUK. 7 Charles St., Auburn, N Y 13 0 21.

SELL: NC1 7 3. AR 2 2 rotor , Roya l t y pewr it er ,
Eico tubechecker..L.PDwer conver ter , 8 mm pro jecto r.
Loca l o n ly. K2V\;iV, (2 12 ) 461 ·36 3 2.

TranstennaModell0 2AT-R S witch. Li ke new, $40.
A. Emerald, 1195 6 Swallow Ave., Fountain Valley ,
CA 9 270 11 .

WA NT : Ranger I I. Go od wkg. conditio n. W6 ZI,
5 9 5 Mid way aivc ., Novato, CA 9 49 47 .

-F IS H E R ME N : A tt ract fi sh t o your line wit h o u r
trenststcr tzec el ectron ic fi sh caller s. Sm., lig htw t. ,
a nd battery o pera ted . $ .. p ostpa id will swa p o ne o r
m ore for any ham gear. J a m e s S hank , 21 Terrace
Ln., E lizabethto wn, PA 17 0 2 2 .

HEATH : EC-I ana log com p u ter, new, S1 50. Mo­
hawk R X-I rcvr ., $ 100 . J . Wa gn er, Rt. 2 , Bo x 1042 A,
Caro, MI 411 7 2 3 .

SELL: B&W51 0 0, Ten T ee PM 3A, bo t h min t.
Best offer. Fre ight prepaid . R.H. D ra ke, Bo x V,
Conneautville, PA 16406 .

MIN T COLLINS 75 S1 rcvr. 127 5 FOB, $ 300
PP D 48. 2 21 5 Housley, Dalla s, 7522 11 . (214 1 328 ­
2 5 2 6 .

SALE : Dr a k e T" · X, new fi na ls. R4-A with AC-3 .
All in good sha pe 1 5 75 o r m a ke o ffer . H omebrew
lin., 12 0 0 w . P EP w ork s great. Conta ct WA7 PGA,
95 W. 6 N. Logan, UT 8432 1. (1101) 7 5 2·72 5 3 .

SALE: "-IOOO A linear w/tubes$600. 75 A-" $395,
R-.. B, T -4 XB AC-4, MS-4 , MN·4, S 87 5 . Wa n t 5­
lin e. T om Ne ill, 1 ]21 Merimac Co ve, Memphis,
TN 381 34 .

WA NT : J o hnso n match box wi th di rectional co u p ler
a nd ind icator 275 or I kw. WOT KKI6, 2 5 19 1 Eric­
son Way, Lagun a Hill s, CA 9 2 6 5 3 .

NEVER USED new Hy -Ga in TH6 O X X trf-nander
$1 20. S hipped pre pa id . WB4U YJ, R. T appehorn,
253 6 Kings Hwy., Loui svill e, KY 40 2 0 5.

ATTN : The McKeanCty.ARC wili ho ld a n au ctton­
Sat. , Apr. 2 0 in Bradford, PA. For further d etails,
see next issue CQ o r contact WA2BR X, 12 9 No.
19th sr ., Olean , NY 14 76 0.

SP-60 0, U SO. BC-H 8, Rcvr w it h P. S. &S p.,1 50
Ranger I, $ 70 . All exce llent. Ph il B ieglec k i, WIIG V,
11820 Eng les id e, Det ro it, MI 0411205.

TRANSFORMERS Rew o u nd. Jess P r ice, W4 C LJ,
507 Raeh n St., Or la ndO, FL 32 1106 . (30 5) 0425­
725 1.

S E L L: HT-J7 w / ma nua t. $1 25 , 275wt J ohn so n
matcnno x, $ 2 5 . HM·1 5 Heath SW R, 110. S B-3 00
w /cw filt er, 1 180. Ranger I, $75. W B2 F GA, 23 4
Valley Rd., Ithaca, NV 14 8 50.

SELL: TT Y Main liner converter , t e rotr , 19A5R
pl u s paper and spare p ar t s, S X11 7 . Send SASE.
M. Soroch ka, 95-0 1 2 43 St., Bellero se, N Y 114 26.
W2HAJ.
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WANTED: HAS VFO IW5 RQZ) 1330 Curtis, Berke­
ley, CA 94 102 . 14 I 5) 526 -1 34 5 .

WAN T : 24 HR CLOCK for HQ180 K1HGZ , Wa lt ,
6410 West Sel ls D rive , P hoe n ix, A Z S5 0 3 3.

SELL: Apache and sideband adaptor with manu­
als. Excell. condx. $11,0. WA2MPS, Bronx, NYC.
TA2·1 263.

FOR SALE : Ne w uno pened H eath k its Wa ttmete r
HMI02, coaxia l switch HDI 2 J4. H W7 QRP. Tran s­
mttter oeeranna and good condx. Make offer . Want
HWI2 will swap above. We lls Cha pi n , WSG I, Bo x
1 76 , Kingsley, MI 49649 .

WA NTED: Motoro la H T·10 0 . Sendco nd x and price .
SE LL: Hea th 2 mtr co nvertor SBA·300 ·4 for 58·
300. WB80QC, 1 44 7 Old Sa le m C t. , Birmingham,
MI48009 .

WANTED: Telequi pment Type A ,B,C,G,H, e tc.
Plug- in vertical am plifiers (any condx) and /or m en­
uals for Type 043, 0 5 3 and 543 osc illoscopes.
LJ. Lustyk, W2PZU, 50 Cinnabar Rd . , Roche st e r,
NY 14617.

WA NTE D: 5 8·1 10 , SB· l 1 OA ; an y co ncx. WB5 ·
KT H

J537
Gordon Ave., H arahan, LA 70 12 3 . (504)

7J1-(l84 1.

FOR SALE: ECSS Vacuum Variable, 2 to S m mf.
Id eal for neutralizing capacitor, $ I 7 post paid.
A. Dorhofler.J. K2 EEK, CQ Magazine , 14 Vander­
venter Ave., "'ort Washirgton. N Y 11050 .

WANTED: Ext. spkrlS·Meter or 23 en. synthesize r
for tntn't, Execu tive 100A. 306 D ia m o nd Ave. ,
Rocky Mount, VA 2415 I •

FREE: Pick up only.t one Ac m e Tele photo Tra ns.­
ceiver Model FNP-I=:». N.C. Mosley, e eecnwcce
Dr., Tarboro, NC 21SS6.

SELL: Heath HRIO revr, $35. Hea th H WI 2 xcvr
$55. Eico 717 keter $30. W9 R QT, 341 Illinois
Ave., GlenWOOd , I 60425 .

SALE : Aluminum office c hair, $65 . B ro wn cover­
ing. Adjustable height and ba ck. Estat e WS IMU,
73 90 Bartholomew, Cleve la nd, O H 44110 .

WANT : Swan accessories; pho ne pat c h, V OX,50S
VFO, speaker , 45 mobile ant ., Cygnet carry case.
State p rice & ccncx. T . Coddi ngton , WB6 AWC,
7825 Scotts Valley Rd ., Lakeport , CA 95 453 .

SELL: R4 B T4 XB, MN2000 , A C4 , MS 3 pl u s de­
lux 3·1000Z linear. All mi nt. Write for pr ice. J im
Warren, WA3LSN, Rt. I , Bo x 1 30 , Del mar, DE
19940 .

T RADE: Old t u be s from my collectio n fo r tubes
I do not have . Send me yo ur list. wasiewicz

6
va ­

DQe, 229 Sar les Ln., Plea sa nt ville, N Y I 570 .

WANTED: Heathkit W·4AM or W·5M mono po wer
amp or stereo po w e r am p. B. Cl in l ho r ne , 54 19
Mason , Midland , M I 48640 .

INT. SIG. 2 M FM Xmtr. 200 mW with 16 2S,
34 xtals, Mic. case, natterv, xtat swx. etc. $39.95.
WA4TJJ, 5204 Penelope, Knoxville, TN 3791S.

PHONE/CW TYPE FL-8-A J- position audio filler ,
$ 7.50 postpct. H. Anderson, 639 N Wahsatch, Colo.
Springs, CO. S0903.

H W20 2. 2 m. w it h c rystal s 9 4tH, 1 6 /1 6, 10 /10,
52/52 ,34 /46 a n d encoder. Sl 9 0. G .L.B. Sy nt he siz·
e r.143 ·14S .3 MH z in 5 KHz ste ps, $20 0 o r both for
$370 . WB2ZV Q; 30 6 W. Leno x A ve., Elmira Hts.,
NY 1 49 0 3. 732· 6 47.

DRAKE R48 wi t h MS4 , $295 . Lampki n 105 8
freq. meter recent 6 h, $ 75 . Micro·match com mer­
cial Wattmeter an d Case, like new, $60 . K8 trz x .
Rt. 2 , 80x 10 , Washington, WV 261S1 .

AMECO PT TRANSCE IVER Pream p , w/manua l
$40. So lid State Digital Keyer

6
$15 . WA3LMY, I J

Lea Rd., New Castle, D E 1972 .

HEATH PAWNEE HW20 2M exc cone, $ 12 5 .
WWV comparator gen micro 550, $75. Nat io nal
URR27 VHF 105 to 190 MC. Jo hn Murra y , W2·
OAP, 40 -33 61 st S t ., Woodside, NY 11317.

SELL: Heath SB·300 with cw filter. $ 150 . V. Abell,
mRGB, 1715 Summit, W. La fa ye tte, IN 47906.

ART 13s - $10 each. 8CH8, $15 ea. less tubes,
es ts, intact, but condition unknown. W. R . Hempkins
100 E. Main, Denison, TX 75020.
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H ALLI CR A F T E R HTJ 2A in m in t condx with
man ua l, $225. WI JSS, 9 Winter T e rr., Westwood ,
MA 02090 . (6 11 )162·5252 .

H EA T H IM·ll VOM for $ 15 , mint condx . Hea t h
PM·2 mobiletuning meter, sa , also mint. WA5ETK\
811 West 11th, Littlefield, TX 19339 . !806
385·4161 .

SE LL: Swa n TV·2 2 m transver ter, mint condx wI
ma nua l, $175 or offer. C. Mat his, 310 Cha nning
Way, San Ra fael, CA 94903.

HEAT H GPII mobile power su p ply for stxer &
twoer, $9. Vertica l w hip for 6&2 meters, 58.Both
in good sha pe. J.G . Swaney, 10 5 34 California , Aur·
ora, OH 44202.

T RANSFORMERS: etate • Filament - Audio · IF,
New. 100 IbS..1 525 . Shipped h t . collect. W.R.
Hempkins. lOu E. Main, Denison, TX 75020.

WANTTOBUY: O ld wireless pa rt s. Code Ke y s, etc.
T .G. Soukup, 161 Bob Hill Rd. , R idgef ie ld , CT
068 77 .

COLLINS 30 51 Plate Transformet", new, $60. 75A4­
3.1 plug-in filter; 51 5. WA4 LX X, 25 1 Collier Ave.,
~ashvi"e, TN 31 11.

FOR SALE: Heath HW22A with mobile pow. sup.
$100 FOB. WA9BZY, 2 30 Stanley St., Chippewa
FallS, WI 541 29. (115) 12 3 ·9 0 5 4.

COLLI N5 325·1, S I 6 F·2, S400 . Drake 2 · NT Jcn n­
son 12 2 VFO, 2·C Rcvr,$21 5 . Ameco TX-6 2,$SO.
National NC·300, US. WA3HMQ. (1171161·1101-

LINEAR AMP·Hunter Bandit 2000 w /manue t and
ex tra finals. Conservative Kilowatt, $260 . Ralph
Gebhard, W9 JBY, Plato Center, I L 60 11 O.

WANTED: 51 51, serial above 500 , excell. condx w I
manual,boxed,dlvrd to airline. State serial and con­
dition. Arthur S. Cohen, Risco No. 437 , Mexico
20 D.F., Mexico. XEI LL

MECHANICAL FILTE RS : F455J-oS, 75A4 cw
$.0. FS 00 B·14, 5 1J4 sharp $ 32 _ Others. A.C. Ford,
56 Gildare Dr., £ad Northport, NY 11731 .

HEATH COUNTER & Scaler not too cheap. WAS·
CMC, 23 09 Bullington, Wichita Falls, T X 16301.

WANT : Knight T ·115 6·10 meter linear amplifier.
Will sell or trade Knight T-60 xmtr. Wesley Taylor,
WN51SK, Box 4391, Wichita Falls, T X 16308 .

WANTED: Battery radios and crystal radio se t s of
the early 19 20's. Need not be in working concx.
Also want o ld catalogs. G ive Mod. and price.
McKenzie, 1200 W. Euclid, Indianola, IA 50125.

MODULATION xfmr wanted, mult ...tap, 125 watt
or better. KI PUA, Frederick Wasti, 410 Forest Ave.,
Brockton, MA 0 2401 .

2MTR FM Transceiver SBEI44,9 chan. crr,stalled ,
free mobile ant:.! ex cell. cond!t) ~es t of er. Will
trade for Heath ~B series equip~ ~ , \1 MCY, 53 Old
Amesbury Line Rd ., Haverhill, f\t!,., 01 S 3D.

SEL L O R TR A D E KNI GHT T-6 0 xmt r ; Hamma r..
lu nd HQ I IOC wi t h c lock; both m int w/ma nua ts.
Will b uy Knight T·115 6/l0 mete r lin ear amp, a nd
CB gear . Cot . Tay lor, WN5 1SK, 4 3 04 Un iv. D r.,
Wichita Fa lls , TX 16308.
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ANTENNA INSULATORS, military in 86, small,
extremely strong, metal ends. 100 for $25 . Pcstpc.
W.R. Hempkins, 100 E. Main, Denison, T X 15020 .

WANTED: 1 .5 Khz Collins mec hanica l fi lter for
15S3·B. K6AEZ, 150 Geneive St. , Ca m a rillo, CA
93010 .



ommunKnTon

Announcing: The Communicator . . , .

. . .a brand new service for dealers and dist ributors selling the Amateur
Radio or Citizens Band rna rkets .

The Com munic ator is a ne ws le tte r chock full of red hot news, spectiically tail­
ored to the needs of the Ham or CB dealer or distributor. It will be mailed
monthly by first class postage for immediate deli very , with extra news editions
publls he d whe ne ve r industry events justify them .

The Communicator will include up-to -date FCC activities with e mphas is on how
they'll affect the Ham and CB markets .

It will include monthly market forecasts, industry news, new product features,
and a special Hotllne section every dealer and distributor will find to be a must .
This hotl ine will pinpoint manufacturers seeking specific dealer -distributor con­
tact , as we ll as the specific products being offe r ed by the companies mentioned .

Bec ause The Com munic ator is publi she d by the publi she r of CQ a nd 59 , the nat ion ' s
largest Amateur and CD magazine s , it wil l ha.ve immediate access to all the late st
happenings within the industry.

Subs cript ions to The Communicator are available to deale rs and distributors who
marke t Ham or CB equipment. The rate fo r subsc riptions is $15 .00 pe r year.
All s ubscriptions must be pre paid . The pil ot is sue of The Communicator will be
mail ed on February 20 , 1974. This issue will include a special sc oop fe ature on
the FCC's plans to expand both the Ham and CB Radio services .

Don't delay. The very first issue wll1 be well wonh the price of the enti re year's
subsc r lptlon .

r-- - --------------------------,
I THE COMMUNICATOR I
I Suite 1. 14 V.ndervente, Ave., Port WMhington, New Yo,k 11050 I

I Please enter my subscription for 1 year to the Communicator I
, Enclosed fi nd check 0 Money Order 0 Cash 0 in the amount of $15. I
I I
I I
I Name (individual) T itle J
I I
I Companv Name I
I II Street Address City State Zip I
L ...?~~~__~i~i~~ ~ A=t~~a~~__ -=~ ~ ..J
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Barry Electronics _

Unadilla Rad iation Products _

World QSL Bu reau _

Yaesu Musen USA, Inc.

Golds tein. Lou, K4LAN .._ ... _

Gotham .. . _

G reenlee Tool Company _

Gregory Electronics Corp. _

H&L Assoctates

HaUicrafters Co., 1be _

Hamtrontce _

Heath Company _ . .Cov. II. Insert, •

Henry Rad io
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Mrni ley Electronics _ . .__

New-Tromcs Corp

Pa lo mar Enginttn

RP Electronics _

Savoy Elect ronka, IDc. _

Sentf)' Manufact uri na Co.

Shure Brothe rs. Inc .

Space Electronics

Swa n Electronics __

T .R.J. Corporadon _

Hy-Ga in Ejectromca Corp, .4, 41, 82, 83

Internationa l Crystal Mf, . Co. 14
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I Arm.ld '.. En):ravinj[

! Arno\Ol Electronic. • 10\.",

.1 HJ. rr ~ Eln'lhlnil:s

.. Culumbia Elecrromcs Saks. Inc.

~ ('U1loh·Crafl Corporation

6 Drake. a.i,., Co.

7 e.z W a y P roduc ts

II Eirnac, Div . o f Va ria n

9 Emer gency Beacon Corp. (EDC)

10 Gam Elect ronics, Inc.

II Goldstein. Lou. K4LA N

12 Gre..n iee Tool Company

IJ It&: l Associates

14 Halncrarrers Co., The

15 Hamrromcs

16 Hu th Company

11 Henry Radio

18 Hy-Ga tn Electronics Corp.

19 Inremanoeat CrySlal Mf• . Co.

lO Jan Crystals

21 Liberty Electronics. Inc.

22 MJ F Enterprises

23 Mid land Electronics Company

24 Millen, J ames Mfg. Co. , Inc.

2~ Mosley Electronics

26 New-Tromcs Corp.

27 Palomar Engineers

28 SavOy Electronic, Inc.

29 Sentry Manufacturing Co.

30 Shure Brothers, Inc.

31 Space Etectronlcs

32 Swan Electronics

33 T .R.I. Cocporation

}.4 Telu Communications, Inc.

3S Tetrex Communication Enaineerinl
l aboratories

36 Ten-Tee, Inc.

31 T rin T ower Corporation

38 U nadi lla Radiation Product s

39 World QSL Bureau

40 Yaesu Musen USA, Inc.

•

To oM a in lit.,.tu,. (rom adn·rtlHn• • imply
r hN' k thl' numb.., RI' II 10 thf' name of ..arh
.durtiNr H_tH hf'lo ,,-how produrt or an-
, ir .. i. of in"',,,-' to ,._ .

CQ Reader Service
14 Va nde rventer Aye.
Port Wa sh ington, N .Y. 11 050

N.Me c.n ..
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46, Saddle Brook, N. J . 07662
Phone: (201) 489-9000

RCA CMCT30 2 Meters
Transistorized power supply, par­
tially transistor ized receiver , 30
watts, 12 volt, fUlly narrow banded,
complete with accessories . ..

less crystals and entonns

RCA CMCT60 2 Meters

Two
real
good
buys!

Transistorized power supply, par­
t ially transistor ized rece iver, 60
watts, 12 volt, fU lly narrow banded.
complete with accessories .. .

less crystals and antenna
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4 EL 10 24
7ELIO ...... .........• 3S·
4 EL 6 ...............• 24
SEL6 34 ·

11EL2 3 1·
·20' Boom

ALL·BAND VERTICALS
"AII band vertical!" asked one skep tic .

"T wenty meters is m urde r these d ays. Le t's see
)'OU make a contact on twenty meier phone with
lew power!" So K 4K XR switched 10 twenlY,
using a V80 antenna and 35 watts AM. Here is
a ' m all portion or the stations he worked :
VE3FAZ, T12FGS, WSKYJ, WIWOZ. W2·
ODH, WAJDJT, W B2FCB, W2YHH, VE3·
FOB, W ASCZE, K ISYB, K2RDJ , KIMVV.
K SHGY, K3UTl. WSQJC, WA2LVE, YSI·
MAM , WASATS, K2PGS, W2QJ P. W4IWI .
K 2PSK. WASCGA, WB2KWY, W2IWI . VE3­
KT , Moral : II's the antenna that counts!
FLASH! Switched 10 15 c .w. and worked KZ5 ­
IKN, KZ50WN, HC llC, PY5ASN. FG 7XT,
X E21. K P4AQL, SM 5BGK, G2AOB, YVS ·
Cl.K. OZ4H. and oyer a thousand other sla t io n,!

V40 vertica l fo r 40. 20, IS, 10,
6 meters S18.95

VSO vertical for SO, 75, 40 , 10 , IS,
10 , 6 meters S20.95

V 160 vertical for 160. SO, 75, 40, 20,
15,10,6 meters Sl l.95

" SA SE for FREE literature and beam and Quad
ga in fo rmulas.

" HOW TO ORDER. Send n ..,;:'H!y order (bank.
store . or United Statesl In full . We s hip im.
medla lelv by bell way. charges collect.
DEALERS WRITE.·'

BEAMST hc first mo rn ing I put up my 1 ele­
men' Cotham beam ( 20 fl ) I worked

Y0 4CT. ONSlW, SP9­
ADQ , a n d 4 UIIT U
THAT ANT EN NA __
WORKS! WN4DYN Com - """1-_
pare the performance, val·
ue , and price of the follow­
ing beams and you will see
that this offer is unprece­
dented in radio history!
Each beam is brand new; full size (36' of tubing
for ~ach 20 meter element, for instance) ; abo
solutely complete incl ud ing a boom and all hard­
ware; uses a single 52 or 72 ohm coaxial teed­
line; the SWR is I : I ; easily handles 5 KW; ~ .

and I" alumnium alloy tubing is employed for
maximum streo a th and low wind load ing; all
beams are adjustable 10 any frequency in the
band.

1 EL 10 S15
3 EL20 31 ·
4 EL10 3S·
2 ELI5 11
3ELI5 15
4 EL I5 3 1·
5 EL I5 34 ·

S4 1.00
36.00
3S.00
3 1.00
30.00
19.00

WHICH ANTENNA WINS THE CONTEST

1(). 15·10 CUB ICAL QUAD .
1(). 15 C UBICAL QUAD··.·.·.·.····· .
15-10 CUBICAL QUAD· .
TWENTY METER CU BICAL QUAD .
FI FTEEN METER CUBICA L QUAD .
T EN METER CUBICAL QUAD················
(a ll use single coax feedline)

In o pen co m peil t io n agalnSi thOu ynds o f commerc•• , and home·brew an tennas. WA 1JFG won the New England
cham poonst" p with. GOlh. m bu m, by .. maf9l" 0 1 5.982 polntsl WB2JAM won the sect IOna l . ward t Of the
SWHpsl. ke cc n test In 1969 and 19 10 with .. Gotham " ·elemen t 15 meier beaml Hundreds of unsolicited tesu.
mon•• ls from gratefu l hams "e our proof that Gotham .nl~N' give you the bftl design. and the best m.let'uls
FOfgelour k)w pr ien · , tly on IN resuillof~. co mpel ' I"'" ca n ln l l Ask yourself Why do Gotham ,nlenNS win '

96 • CQ • March, 1974

GOTHAM
2051 Northwest 2nd Ave.,
Miami, Fla. 33127 Dept. CQ,

QUADS Worked 42 cocmrie in two weeks with
mv GOlham Quad a~ only 1S waUs ••.

W3 CU BICAL QUA D AN­
T ENNAS - these two element
beams have a full wavelength
driven element and a reflecto r:
(he gain is equal 10 tha i of a
three element beam and Jhe di­
rect ivity appears ( 0 us to be ex­
cepnona l! ALL M ETAL (except
the insulators) - absolute ly no \
bamboo. Complete with boom.
aluminum alloy s prea ders ;
st u rd y , un iversal -t ype beam
mount: uses single 52 o hm coaxial feed ; no stubs
or matching devices needed ; full instruction for the
sirnpk o ne-man asse mbly and installation a rc JR.
eluded; lhis is a fool-proof beam that a lways works
wilh e xcept ional results. The cubical quad is lhe
anlenna used by the OX champs, a nd il will do a
wonder ful job for you!

10 / 1.1110 CU BICAL QUA D SPECIFICATIONS

A nlenna Designat ion : 10 / 1S/20 Quad
Numbe r o f Elements : Two. A full wavelength
driven clement and reflector for each ba nd.
Freq . Covered : 14-14.4 Me . 21 -21. 45 Me. 28·2 9.7
Me.
Sh ippina Weiaht : 28 Ibs. Net Wei,ht : 2S lbs.
D imensions: About 16' sq uare .
Power Rating: 5 KW.
Operat ion Mode : All
SWR : 1.05 : I at resonance
Ga in : 8.1 db. o ve r isotropic
FIB R..tic : A minimum of 17 db . FIB
BOOm : 10' long .. 11,4 " 0 .0.: 18 gauge steel : double
plated; gold color
Heam Mount : Square a luminum alloy plate incor­
(IOra lin, four steel If -bolt assemb lies. Will easil)'
~uppcrt 100 Ibs. Unive rsal pola rization.

Radial ing F.lements : Stee l ....ire . tempered and
plaled , .064" d iamete r.

X Frameworks : Eac h fra mework consists of two
12' sections o f I " 00 alumi num ·hi·strenath ' ( Re­
vc re I tubing, with telescoping 'JII " tubing and short
sectio n o f dowel. Plated hose cla mps liehlen down
o n telescoping sections.

Radialor Termina ls : C inch-Jones two- te rmina l
fitt ings

Feedline (not fu rnished ) ; n o hm coaxial colble

Now check these sla rUi n. prices-a-note thai Ihey
arc much 1m..-er Ihan even the bamboo-t ype :

--- - - ---- -



Amateur Price Net
Subject 10 Change

A High Performance AUTD SCAN
2 Meter Mobile or Fixed Station
Transceiver with Built-in AC Supply.

YOUR ASSURANCE OF PERFORMANCE & QUALITY

•

YAESU

V

TRANSM ITIER
RF Output:

10 watts (H I) o r 1 w att
( lOW) in to 50-oh m load a t
13 .5 vo lt s DC.

Frequency Sta bi lity:
::t o .OOl%

Crystal Multipl ication:
8 ti m es .

Modulation :
F3 (p hase m od u lat ion).

Dev iation:
Up to -+- 15 kHz (f acto ry
adjusted a t -+- 7.5 kHz).

Aud io Respon se:
+ 1. - 3 d B of 6 d B/octave
pre-emphasis charact eristic
f rom 300 t o 2500 Hz.

Spurious Em in ions :
60 d B below carrier m in imu m .

Ton e Burs t :
N ominall y one second a t
1800 Hz (ad j ust ab le be tw een
1300 and 3000 Hz).

Price • $379.00
RECEIVER
Type:

Double conversion su pe-ne­
tero dyne (c rys t a l cont ro lled ).

In termed ia te Freq uencies:
10.1 MHz f i rst IF; 4 55 kHz
second IF.

Sens itiv ity:
0 .3 u V for 20 d B S + N/N
ratio.

Selectivity:
±: 15 kHz a t 6 d B; + 25 kHz
a t 60 d B.

Aud io Ou t pu t :
2 watts at 10 % dis to rtion.

Price Subject To Change
Without Notice

Freq uency coverage 14 6·1 48 M Hz. 8 c hannels, 3 s imple ll
chann els f u rn ish ed - 14 6.7 6. 14 6.82. 146.94 M H z. Scan
speed: 20/sec. Pr ior it y channel at 2 sec. intervals, even when
locked on another c h anne l. 4 ohm dynamic speaker, AC
power supply buil t in. DC c u rren t receive .53 amps. Tra ns·
mit .92 amps. low pow er. 2. 1 am ps H ig h pow er . S ignal
st rength and re lat ive o u tput meter on f ront panel. D isc r im i·
n ator metering available a t accessory p lug . Size: 8 l;' II ·P;'
II 11Ye. We ig h t : 9 Ibs. All p lugs and c ables furn ished .

ADIRON DA CK RAD IO SUPPLY !I 1a.842 BJ!i0
185 Well Main Sueet, Amsterdam, New York 12010

AMATE UR elECTRO NIC SUPPLV 4144 424200
4828 W. Fond du h e Ave., Mllw.ukee, Wi$!; . 53216

AMATEUR elECTRON IC SUPPLV 305·894·3238
621 Commonwn hh Avenue, orl.ndo, f lor idl 32803

el ECTRON IC EXCHAN GE CO . 508 8349000
608 P,pworth, Mellirie, Louisil '" 10005

FREC K RAD IO SU Pf LV 104-254·9!1 !1 1
38 Bri tmOle Annue, Ashev rlle, North Clloli,.. 28801

GRAHAM ELECTRON ICS 311·634-8486
133 S_Ptnn$ylun.. St.. Indi.lnapolif" Ind..n. 46204

HAMRAD IO CEN TE R 31 4 993 -6060
8342 Olive Blvd .. St. Louis, MI$$Ouri 63132

HAMRADIO OUTLET 415-342-51!il
999 Howlrd An nue. BUlhnlJlml, ~l,lornil 940 1 0

HAMTRo NICS 215·351·1400
4033 Brownsville Rd., Trevose, Penn$ylvanl<l 19041

HARRISON RAD IO 516·29].1990
20 Smllh Sueet , Fllmmgditle. LI. New York 11735

HENRV RAD IO 213-212-0861
11240 W. Olymp IC Blvd., Los Angeles. Citlil. 90064

JUG E elECT RO NICS 811-926 -5221
38!1O S. frHw'y, FOr1 WOITh . h u s 16110

QUEE N CITY el ECTRONICS, INC. 5139J1.1511
1f»83 McM.km Ave., C"KanIUlII , OhIO 45231

R~CoM el ECTRONICS 206255-6656
SD51 S_E. 1281h SI., Renlon, W.shlnglon 99055

W aSTE R RADIO 2092245111
602 Ashli n, fl tsllO, C. ll101n1l91326

WI LSON elE CTRONICS 102 4515J91
P.O, BO X 116. PllIlIYn. Nevldl89G44

I

YAI~

V

YAESU MUSEN USA INC.
7625 E. Rosecrans Avenue, Unit # 29
Paramount . Californ ia 90723 Phone 213·633·4007



EIMAC
The DX Champion.

In contest after contest, contact after contact,
you'll hear the EIMAC-e quipped stations co me ou t
on top. loin the e lite ope rators who choose EIMAC
for power, dependabili ty and q uality. You'll be in
good company.

For te chnical information on
EIMAC products, contact the EIMAC
Division al Varian, 301 Industrial Way,
San Carlos, California 94070 . O r any of
the more than 30 Varian/EIMAC Ele c­
tron Tube and Device G roup Sale s
Offices throughout the world.

division
varian

, •
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