


r
I

•

NEW Heathkit
2-Meter
FM Transceiver

95*

HW·2Q2 shown above
with Tone Burst
Encoder installed.

• All solid-state design· Can be com
pletely aligned without instruments • 36
channel capability - independent push
button selection of 6 transmit and 6 re
ceive crystals · 10-Watts Minimum Out
put - designed to operate into even an
infini te VSWR without teilure » Optional
Tone Burst Encoder - mounts inside,
gives front-panel selection of four pre
settebte tones

The Heathkit HW-202 compares with the best wi red
amateur 2M/ FM ri g s. Plu s i t has: 36-ch an nel
capabil ity via independent selection of 6 tr ansmit
and 6 rece ive crys tals. Solid-state circui try with
complete built-in alignment procedures using only
the manual and the fron t-panel meter allow opera
lion over a 1 MHz segment from 143.9 to 148.3
MHz. Removable front-panel bezel permits instal
lation of the new Heathkit HWA-202-2 Tone Burst
Encoder.

10-15 watts transmission into an Inf inite VSWR 
indefinitely. with no failure! The HW-202 needs no
automatic shut-down - it con tinues to generate a
signal regardless of antenna condition. Transmit
ter devi ation is full y adjustable from 0 to 7.5 kHz,
wi th instantaneous deviat ion li miting. Harmonic
output is greater than - 45 dB from carrier. The
push-to-talk ceramic microphone supplied has an
audio response tailored to the HW-202.

Excellent reception - 0.5 uV or less produces 12
dB Slnad, or 15 dB quieting. Output at the built-In
speaker is typically 2 watts at less than 3% total
harmonic distortion. The receiver circu itry uti lizes
diode-protected dual-gate MOSFETS in the front
end; an Ie IF that completely limits with less than
a 10 uV signal; dual conversion, 10.7 MHz and 455
kHz via a 4-pole monol ithic 10.7 MHz crystal filter.
Image response is - 55 dB or better. Spurious re
sponse is - 75 dB or better.

The Heathkit HW-202 comes with two crystals used
in Initial set-up and alignment, give you simplex
operation on 146.94. Kit includes microphone,
qulck-connect lnq cable fo r rz-vou hook-up, heavy
duty alligator clips for use with a temporary bat
tery, antenna coax j ack, gi mbal bracket, and mo
bile mount that lets you remove the rad io from the
Car by unscrewing two thumbscrews. The HWA
202-2 Tone Burst Encoder prov ides four preset
table pushbutlons for instant repeater access.
Fixed station operation is as easy as adding the
HWA-202-1 AC Power Supply. The HA-202 2-Meter
Amplifier puts out 40 watts tor 10 watts in, and
externall y it 's a perfect mate for your HW-202.

Kit HW·202, 11 lbs., mailabl e 179.95·

Kit HWA-202-2, Tone Bursl Encoder, 1 lb 24.95·

Kit HWA-202-1 , AC Power Supply, 7 Ibs 29.95·

Kit HWA.202-3, Mobile 2-Meter
Antenna, 2 Ibs 17.95·

Kit HWA·202·4, Fixed Station 2-Meler
Antenna. 4 Ibs 15,95·

HW·202 SPEC IFICATIO NS - RECE IVER - Sensitivity: 12 dB SI NAO·
(or 15 dB of quiet ing) at . 5~v or less. squelch t hreshold: 3 jJV or
less. Audio output: 2 W at less than 10% tota l harmonic distor·
tion (THO). Operatlnc frequenc)' stabllit)': Better than : .0015% .
Imar:e reject ion : Greater than 55 dB. Spurious rej ection : Greater
than 60 dB. IF rejection: Greater than 75 dB. First If frequ ency:
10.7 MHz ± 2 kHz. Second If frequenc)': 455 kHz (adjustable).
Receiver bandwidth : 22 kHz nominal. Oe-emphasis: - 6 dB per
octave from 300 to 3000 Hz nominal. Modulation acceptance: 7.5
kHz minimum. TRANSMITTER - Pow er output : 10 watts minimum.
Spurious output: Below - 45 dB from carrie r. Stab ili ty : Better
than : .0015%. Oscillator frequency: 6 MHZ, approx ima tely. Mul·
tiplier factor: X 24. Modulation: Phase, adjus table 0·7.5 kHz,
with Instantaneous limit ing. Out)' c)'cle: 100% with co VSWR.
Hilh VSWR shut down: Non e. GENERAL - Speaker impedance: 4
ohms. Operatinl frequency ranl e: 143.9 to 148.3 MHz. Current
consumption: Receiver (squelched): Less than 200 rnA. Transmit·
ten Less than 2.2 amperes. Operatina: t emperature ranee: _ 100

to 1220 F (_ 300 to + 50° C). Operatinc \toltaa:e ranl e: 12.6 t o
16.0 VDC (13.8 VDC nominal). Dimensions: 2~" H x 8V." W I
9¥a" D.
· SINAD=Slgnal + noise + dis tort ion

Noise + dis tortion



•••and here!
NEW Heathkit
2-Meter Amplifier for cleaner
FM copy on the fringe •• • 6995*

40 walls nominal out for 10 watts in 
requires only 12 VDC supply.

Fully automatic operation - with any
2-meter exciter delivering 5-15 watts drive.

Solid-state design - all components
mount on single board lor fast,
easy assembly.

If you're regular ly working from a fr inge area, the
new Heathkit HA~202 can boost your mobile output
to 40 walts (nominal), whi le pU lling a meager 7
amps from your car's tz-vott battery.

Install it anywhere ... in the trunk, under the hood
or dashboard. Use it with any 2-meter exciter de
Iivering 5·15 watts d rive. Features fully automatic
operation. An interna l relay automatically switches
the antenna from transmit to receiver mode when
yo u release the mike button.

All solid-state design features rugged, emitter
ballasted transistors, combined w ith a highly effi
c ient heat sink, perm itting high VSWR loads. Tuned
input-output c ircui ts offe r low spurious output
to cover the 1.5 MHz segment of the 2-meter band
without periodic read justment. All components
mount on a sing le pr inted circuit board for easy,

4-hour assembly. Manual shows exact alignment
procedures using either a VOM or VTVM. And ln
stall at ion is j ust as simple.

Kit includes transce iver connecting cable, antenna
connector. Operates from any 12 VDC system
addi tional power supplies are not requ ired. Add
HA-202 power to your mobile 2-meter rig, and
boom out of the fringe. Kit HA-202, 4 Ibs.

HA·202 SPEC IF ICATIONS - f requency ranl e: 143·149 MHz. Power
outpul: 20W @ 5 W in, 30W @ 7.SW in, 40W @ 10 W in, SOW
@ IS W in. Power Input (rf drive): 5 to I SW. InpuVoutput im.
pedance: SO ohms, nomi nal. Input VSWR: 1.5:1 max. Load VSWR:
3:1 max . Power supply requirements: 12 10 16 VOC, 7 amp s max .
Op eratlne temp erature ranee: _ 30° F. 10 + 140° f. Dimensions:
3" H x 4 1,14" W XS1I,z" O•

...and here!
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New Heathkit
VHF Wattmeter/SWR Bridge . . . 29.95 '

Perfect tune-up tool for your 2-meter gear. Tests transmitter output In
power ranges of 1 to 25 watts and 10 to 250 watts ± 10% of full scale.
50 ohm nominal Impedance permits placement In transmission line
permanently w ith litt le or no loss. Built-in SWR bridge for tuning 2
meter antenna for proper match, has less than t o-watt sensitivity.
Kit HM-2102, 4 Ibs.
HM·2102 SPECIfi CATIONS - Frequency n nle: SO MHz to 160 MHz. Wattmeter accuracy :
:::t: l 0% of full-sca le reading.· Power capabil ity: To 250 W. SWR sensitiyity: less than 10
W. Impedance: SO ohms nomina l. SWR IIrid, e: Continuous to 250 W. Conn ectors: UHF
type So-239. Dimensions: SV4" W, SM. " H and 6lf.!" D, assembled as one unit.
·Using a 50 0 noninductive load.

See them at your Heathkit Electronic Center
or fill out coupon for FREE Heathkit catalog

HEATHKIT ElECTRONIC CENTERS r;;;;;-M-;;:;;MY. o.,-;:-;;..;....--~;: i;~r{ .;;.J1
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Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND'" ARRAY"
By the on ly test that means anything . ..
on the air comparison ... this array con
ti nues to outperform all competition . . .
and has for two decades. Here's why
· . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con
densers per anten na. Telrex uses 3 opti 
mum-spaced , optimum-tuned reflectors
to provide maximum gain and true FIB
Trl-band performance.

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

rain or shine
• Wind rat ing surv ival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty stee l gusset mount ing

plate
• Alum inum boom 2 in., 2V2 in. 0 .0 .

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

swaged dural elements for minimum

weight and except ional strength
to weigh t ratio

• Sta inless steel elec trical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many. many years
of performance unmatched around the
world by any other make. Longest el e
ment 36 ft. Turn ing radius 20 It. Shipping
weight 65 Ibs. Shipping container 13 in.
x 5 in. x 13 ft.
Note: If not available from your dealer,
order di rect. You ' ll ge t fast, personal
service.

Telrex Labs are design engineers, inno
vators and manufact urers of the world 's
finest ¥4 to 160 meter communication
systems and accessor ies pr iced from
$25 to $25.000.

For techn ical data and prices on com
plete Telrex line. write lor Catalog PL 70.

r
. -;-.•-

TRAP

BALUN
•

FOB Asbury Park, N.J.

'"- / <
~ ./ -

Elements shortened
to show details.

OTHER
MULTI ·BANO
ARRAYS AVAILABLE

MONARCH
TB5EM/4KWP $395.00

TYPICAL TELREX MONOBANOANTENNAS
Mod. ISM317· IS mtr. 3 01. rotary, 10 DB ga ;n.4 KWP pow. rat., 2W' 0.0. x17' boom
Mod. 20M326- 20 mtr. 3 . 1. rotary, 10 DB ga in. 8 KWP pow. rat ., 3\7" 0.0. x 26' bnom
Mod. 2M609· 2 mlr. 6 . 1. array, 14 DB ga in. 300 Wpow. rat ., I" x 9' boom ....
Mod. 2M814C· 2 ml r. 8 . 1. array, 16.5 DB ga in. 300 Wpow. rat., 1.37S" x 14' boom
Mod. 6MS16· 6 mtr. S .1. array, 13 DBgain, 400 Wpow. rat., 1.5" x 16' boom . . . . ..

$175.00
355.00
39.9S
59.00
63.95

Communicat ions and TV Antennas

rex LABORATORIES
Asbury Pa rk , New Jersey 07712 201-775-7252

4 • CO • Ma y, 1973



ZERO
BIAS

•

can' t manage. If , a t some time in the fu tu re,
we see the will ingness of so me thousand o r
so amateurs to su bscribe to such a se rvice at.
let's say 5 30 per year, then it would become
possible. bu t for now. readers must be con
len t wit h dialing 5 16 88 3-6 22 3 at their own
expense.

The recent resolution adopted by the
A R RL Board o f Direc to rs (QST, March 19 73,
page 1 I) comes as no surprise in view o f
recent reports o f basic philosophical differ
ences bet ween A R RL and the FCC.

Wh ile we understand AR R L's co ncern
with what appears to be a tight ening-up o f
amateur rules and regulations, and while we
share the Board's concern that the denial
" of traditional latitudes and freedoms" may
well alter the future course o f amateur radio .
we lament the apparent breakdown of com
munications between these two bodies.

We feel that the League's ha ck les are up
because FCC has begun to act independently
of ARRL o pinio n. Righ tly so. ARRL sho uld
be u pset , as sho uld all ama teurs. Bu t before
we ju m p o n the anti-Pee ba ndwagon , let 's
lo ok at the sit ua tion from a differe nt view
poi nt.

Perhaps it beca me necessa ry fo r FCC to
take the initia tive in amateu r regulatory
matt ers because ARRL had fai led to co m
mu nica te its thought s to FCC wit h sufficien t
vigor. Perhaps ARRL fai led in its pri me res
ponsibility to re present amateur radio . Per
haps ARRL failed to exercise all its options
before ce r tain proposals became law. Perhaps
FCC is not the o nly villain .

Instead o f lo oking for a villain, however.
maybe we should direct our effort s at recti
fying the existing situat io n and preventing
its recurrence. It is o u r o pinio n that the way
to future growth in amateur radio lies not in
bitter resolutions which lo ok back in time,
but in an attitude o f conci llia t io n and under
standing which ca n o nly co me through frank
and o pen-m inded co m mu nica t io ns between
the League and FCC.

Dial-A·Prop
A number o f Dial-A-Prop users have in

quired about why we have not instit u ted a
T oll-Free f800) telephone number for o ur
propagat ion prediction service. T he answer
is, simply . cost. To provide WATS· line ser
vice o n a nationwide basis would cost just
under S:::! OOO per mont h - a figure we just

Indiv idual Responsibil ity
Respo nse to o ur editorials in Februa ry

and March CQ has been very heavy and al
most universally good, but few points have
arisen which deserve co m ment and consid
eration .

Several readers noted that while we urged
amateurs not to sell amateur eq u ip me n t to
non-amateurs, the same issue o f CQ ( March)
carried ads from dealers selli ng equipment 
mail o rder - which covered the l l -meter band .
Such eq ui pmen t , it was felt, was o f interest
o nly to CB ers, and thus we were adding to
the problem we wished to see so lved .

Yes and no . Certainly , the fa ct that ce r
tain o lde r amateur transmitters co ve r 1 1
mete rs is o f interest to no U.S. amateur o r
C Ber for legitimate reaso ns. Anyo ne in the
U.S. buyi ng such equipmen t beca use it covers
I 1 is u p to no good . On the o ther hand ,
such gear is still of grea t value to the ho nest
a mateur loo king fo r a bargain in a c.w. tra ns
mitter. So to refuse suc h advert ising be ca use
the gea r co vers 1 I is un fair to amat eur and
se lle r alike .

The burden of responsi bili ty here lies wit h
the seller. who must be sure o f his custome r's
intended usc of the equipment an d legal righ t
to usc it. We will, ho wever, do whatever we
can to di scou rage advertisi ng which clearly
entices illegal application of equi pmen t on
any frequen cy by immature and irresponsible
users.

This brings up the matter o f amplifiers
rated at over the lega l limit and advertised to
the amateur. It rea lly could be quite a dilem
ma, but think about the case o f the car dealer
selling an aut o capable o f travelling 125
m.p.h . when the legal limit may be 60. Should
the dealer o r manufacture r be restrained from
produ cing o r selling a machine that - if mi s
used - ca n break the law? Or does the res
ponsibility lie with the user to cxccrcisc go od
j udgemen t and adhere to the law? We o pt
for the latter.

When the need for personal re sponsibility
for o ne's actions and integrity is legislated
away , we are reduced to un-t hinking, un
feeling robots. That day may come , but let's
not hurry it's arrival. 73 , Dick , K2MGA
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

\ \ \ \

'\,

TOP QUALlTY•• .WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed lor easy opera
tion; perfectly limed CW with optional
automatic 10 lor sending call letters.
greallor OX and RTTY; rn, circuitry,
transistor Iwltchlng tor grid block,
cathode keying. Handsome rugged
crackle cabinet with brushed alumi
num panel. With 10, only $90.00; with
out 10. $65.00. ·

••--$115.00·
$ 50.00·
$ 55.00·
$ 50.00·
$ 27.50 ·

$ 75 .00·

•- - •

" .. e e- ,. ~- ~.. - . '- --- .eo t ." ..- - . ". -:;.._.- i! ~ ,,- e -- -- .......- _. ••

OTHER HAL PRODUCTS INCLUDE:
10 ·1 Repeat . r ldentiller (w ired circuit board)
10-1 (comp.I.I., ....mbled In n~" rack

cabinet)
HAL ARRl FM rransmlner Kit
W3FFG 55TV Converter K it
Mainline 5T·5 TU Kit
M ainline AK-1 AF5 K KII

TOP QUALITY RTTY • •• WITH THE HAL
MAINLINE ST-6 TV. Only 7 HA L clrcuil boards
(drilled G10 glass) lor all leatu'n. plug-In Ie lockels, and
CUllom Thof'darlon transtormer for both supplies, 115/
230 V. 50-60 Hz. Kit without cabinet.only $135.00; screened.
punched cabinet with pr.-drlll ed connector ralls, 535.00;
boards and complete ma nua l, $1 9.50; wired and t••ted
unit., only $280.00 (with AK-1. $320.00).-

•

•
- - - - • : .: : ...

I I • " • • . ' •.,'. ' .
, I '

TOP QUALITY•• •
WITH THE HAL
MKB-I MORSE KEYBOARD.
As easy as typing a letl er- you get
automatic C W with variable speed
and weight , inlernal audio oscillator
with volume and tone controls . in
ternal speaker. and audio output jack.
Smooth operation; completely solid
state, TTL circuitry using G10 glass
boards. regu lated power supplies ,
and high voltage transistor switch.
Optional au tomatic 10 available. As
sembled MKB-1 . $275.00. In k it form .
$175.00. •

NEW FROM HAL - TOP QUALITY
RVD-IOOZ RTTY VIDEO DISPLAY
UNIT" Revolutionary approach to amateur
RTTY • • • provides visual d isplay 01 rec.lved
RTTY slgnallrom any TU, at lour speeds (60, 66,
75, and 100 WPM), using. TV receiver modified
lor video monitoring. Panasonlc soUcf..state TV
r-eel ver /monltor, or monitor onl." a.... llable.
RVD-1002 , $525.00; Panasonlc TV receiver /
monhor, $160.00; monitor only, $140.00.·

TOP QUALITY •• •WITH THE HAL RKB · I
TTY KEYBOARD" Glv.s you Iype wrlter-eas., 0p

eration with aulomallc letter /number shllt at lour
speeds ( 60, 66, 75, and 100 WPM). Use with RVD-1002
video dlspla., syst.m, or Insert In loop 01 any 1.1e
printer, for f..1 and easy RTTY. Completely solid atat. ,
TTL circuitry using Gl0 glass boards, regulated power
.upplle., and transistor loop swttch.
RKB-l as..mbled, only $275.00.·

HAL pro..ides a complele Ii". 01 componenls. serni-eonductors. and lC"s 10 fill pr. c tlc . lly any con
s.ruction neee. Se-nd 24C: 10 ece.... poslag_ IOf cal.log with into .nd photos o n .11 ll AL products
. ...i1.ble.

" Ab oq pric e s do no l include s hipping costs. Pie . " .cid 7SC: on parts orders. 52.00 on la rger kits .
Shi pping ..i . UP S when. ..e r poSSible; therefore . s ir_I o1ddres. required.

HAL COMMUNICAT IONS CORP., Box 365 C, U,ba"a, 11I;"0;. 6 1801

6 • CQ • May, 19 73
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OUR READERS SAY

10 · Meter Sliders
Edit or. CQ:

I have read your editorial . Zero Bias, in th e
Februar y i ...sue o f CQ . I wish to com men d yo u for
the cons tr uc t ive a p proac h you have t ak en regard 
ing the A H.S and th e FCC. With the " c all to arms"
a nd o t her mo vements being ta ken by others. I hope
CQ can be a sta b ilizing infl uence w it h the A RS
fraternit y .

There is no q uestion that se r io us problems ha ve
arise n bet w een th e A RS a n d th e FCC. So far. th e
n n ly vi..ihl e ac t io n o n th e part of th e o rga niza t io n
that cla ims to represe nt th e A R$ is a n e mot iona l
a ttack o n the FCC. lhe pro blems that h ave d evel 
o ped I1 c(\....een th e A RS an d the FCC ca n o n ly be
resolved b y wor kin g o u t a mea ni ngfu l request for
relief w hic h is hac ked up with fact s. Un t il thi s
approach is ta ken, I a m a fraid t he e m o t io nal o u t
burst will conun ue a n d m a ke it more difficult to
resol ve the problem.

I hope CQ wttl co n ti n ue to provid e th e s ta h il i
zing influence that is so bad ly needed to prevent
th e pre sent di sput e f rom flarin g into a m ajor co n 
fli ct. The A HS sho u ld he gu ided into devoting it s
e f fo r ts into a reas suc h a s preparation fo r th e ne xt
WA IH' and a sa tell ite program that will put the
A HS in it s proper place in the space a ge . The only
gro u ps that seem tn d ispla y an y interest in t he fu
tu re of t he AHS a rc ou tside of the re co gn ized or
ga n izat io n . Un t il t he reco gnized organi zurio n recog
ni zes it s responsihi lities tn the AHS, I am afra id
outsiders wil l he fo rced to provide dire c t ion for the
AH,S. I beueve C Q e njoys the res pect of the A I{S
and ca n p la y a major role in providin g in telli gent
gu id a nce that "ill he so bad ly needed if the ca ll to
a r ms leads to a m ajor wa r .

I urge yu u to co n t in ue you r e ffo rts to inform
th e AKS in a cons t r uc t ive manner . Mnre factu al
editorials suc h as zero Bi as in Fe b r-ua r-y CQ ca n be
very effec ttve in pointing ou t w hy th e A HS is in
con fli c t w it h the IT C.

Bill Ht d , WA7 LH U/ W6U F
Da yton . Arizona

Ed itor, CQ :
I he pro h lem of slid ers has bee n inevi table give n

the ha nd a lloca t ions , respect Ive hand u sc , a nd above
a ll the s t ra n ge lac k of FCC coo pera t io n .

I Ih in k there are several answers. The bes t o ne
could have been the I·r c . Pro se \ ....a lk er is usi ng h is
personnel to harass re peal ers w h ile jam mers and
slid e rs o pera te ,..i t h impunity .

T here have heen successful ins tances of a group
o f ha m s KIl Fi ng an erra n t CB"~r ot hoo t lel!gt.'r and
po int in g o u t the e ffects of unlicensed r.f. on the
hu man body.

Ano t her way is c. w . Often a pair o f ama teurs
using son cycle rece ive r pas...bands can QSO righ t
on th e slider's f requency wi t h lill ie in terfe rence .
A lso , o n c· .w . you can he reaso na bt v confide n t you
an: work ing a gen ui ne ham.

III every o rga nized syste m , o rder a n d discipline
must come fr om somewhere . The hes t situa tion is
w he n th e le gal aut hor ity o pe ra tes wi t h wisdo m an d

inrelfigen ce . When the legal authorit y d o es not
serve , a no t her so u rce m ust pro vide o rd er a n d dis
ci pline or the syst e m wif l disintegrate.

We are up aga inst a serio us problem o f wh ich th e
slide rs are only a part. I a m a fed eral o ffice r a n d
I 'm as tonished a t the m al evolent wa y the FCC is
e nfo rci ng Pari Q7 . In m y o wn law e n fo rce m ent
work, th e first rule is that we bear d own hard o n
viola tors who d o the m o st damage Co th e s ys te m
w e protect a n d go easy o n the purel y proc edural
a n d pett y o nes . The FCC a p pa rent ly ha s e nough
manpower to c ho ke o ff the most e xc tring field o f
a ma te u r pion eer in g o n the horizon toda y . hut it
rarel y responds to com pla in ts o f jam m ing , bOOI·
legging, excessively b road a n d pov..:e r fu l s ignals o r
o bsce n ity .

The FCC 's behavior is ca used b y two fa ctors.
The first is that the EI A includes a m o ng its lobby
ing e ffo r ts one to moderat e e B enforc ement . They
d on 't want a vigo rous FCC to slo w sa les of C ll
equ ip me n t - and ill ega l e q ui p men t is th e most
profitable o f a ll. The seco n d is the natural In cfinu
non o f field en gineers to be t rea t ed with co u rt esy
a n d r espect . The average field en gineer wh o visit s
an ill egal C' H'er is lo udl y advised on au tose x ual
pra cti ces ; w hen the sa m e engineer visi ts a ham he
is usuall y told. poli te ly. that t he ill e ga l co n d it io n
wi ll he co rrec ted a t o nc e . So the en gineer ma kes
more cases (and lo o ks better) wit h less e ffo r t b y
co n tac t ing U !'O .

We must in f'l ue n ce t he Co m missio n to re t urn to
m in im u m regulat io n and fir m e nfo rce m e n t of ser i
ous vio la ti ons. There arc several wa ys . On e mi ght
he use o f th e Freedom of Info rmation Ac t to com 
pel the Com miss io n to sho w t he numbe r of c ita
tions Issued to eac h se rvice for eac h major cutegru-y
o f violation, a nd to sho w th e reco rd of co m plain ts
a n d resulting ac t io ns . Where the en fo rce me n t ac
tions arc di sproportionate to the obvious problems
th e full gla re o f publi cit y wif l nud ge the Com m is
s ion in th e direction o f tru e la w en fo rce men t.

Ha m radi o ca n return to health an d vignr all
across the spec t ru m .

Marty Barrack , W H6f..! FA
Huntin gt o n Beach , Ca lifo rn ia

Equipment Donations
Ed itor, CQ :

T his lett er is in re pl y to t he lett er from \VAl 
NYE in you r February issue co n cern in g c lub re
ques ts fo r do na ted equi pmen t to ge t on t he air.

Un d er simi la r ci rcum..ra nee s as t o ld h)' Hob in,
we star ted an Amateu r Radio club d uri n g m y senior
yea r a t Bra dford Area High SChool. Bu t cer tain
c irc u m sta nc es for b id suc h "grea t success" in sei 
li n g fo r profi t in our school .

At th e t ime we a ttempted our fund -raising pro
jec t, the fo llo wi n g clubs were a lso se llin g dur ing
sc hool hours : Chess Ctub. Yearbook . xtajorer res.
Dri ll T ea m , Ri f'le Ctub, J Choi rs , an d t he Han d .
Aga ins t such grea t o dds, we made a t ot al o f abou t
$ 20 in f ive we e ks o f sa les .

My pur pose in wr iri n g thi s lett er is not to we ep
abou t our ha d luc k, bu t to ask that ou r fell o w
a ma teurs reattze t hat someti mes a d on at io n is a
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NO-STRING DIAL
No , Ir;ngl: no p ulle ys: no bock IClll'! : no f1 im, )'
on.mbly. The No. 10037 ;, 0 Iturd)' mec;hon icoll y
_vin••red " Oe " g " . d 1M App licat ion" d iel 01'
,embly which comple tel y .Iimina ' e . the 01\110)' 
Clnc;e . o f I', ing -dr'''." poilll_u , elimina t e , a ll
i"dicolor ,fulh,r or wobble a nd p rovide. positi" .
poin'er 1'0".1 and rel. lo bilil" . Th. p oint•• i,
dr i...... potil j... efy b y a fl • • ibl . but nOft-. lastic
molded oeo. dri.,e" ,oc lo whic:h cannot slip, break
or fall off a p ulle y. Th. ",eared fl ••ibl. rock
, ide. in 0 ",,,",Ii·slol • • " uded ol" ""inym thanlMl,
Thi. g ird.' ·lih • • ',loId.d p ieu providn mechon
ico l l iv id ity to ttl_ a ...", bl y. f urni1.h.d a>onple'.
w;lh poneol 'rim buef Gnd fl u ibl. coupl ing for
ovtpllf Iho ft.

JAMES MI LLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

last a t t empr and sho uld not be put down as hla 
t an tl y bein g " greed y . " Wit h a ll th e u nused equ ip.
ment th at is not on t he air, it sho u ldn't he a s t ra in
on o ur total ha m po p u la tio n .

I have p laced a n appea l ad in CQ and will co n .
tinue to do so if I thin k it will help m y c luh get 011

t he air.
Sa n ford L. Silver berg, WA 3 H VJ
Bradford . Pennsyl vania

Announcements
Corrections

'1he full owi ng er rors c re pt into th e Ap ril issue
o f CQ :

Page 5 • Zero Bias . The word " ne rve" w as o m 
mit ted from th e la st lin e o f th e fir st paragraph .

Page 16 • Q & A • The second line o f th e "S B
200 " q uestion shoul d read. " (S8·200). I d rive it
wit h a ho m e-m ad e ex-."

l'age SO - ri g. I - I'h e junc t ion be t wee n th e S K
and 10 K n ..eststo rs shou ld he grounde d . Also, the
portlon of t he drawin g a bove th e d ashed lin e shou ld
he lab el ed "S B-I 0 2."

t'a ge 61 • IIW·7 He..-iew • In fi g. I , Q4 sho u ld
a lso feed Q I . the sy nc h rono us detector , and QI2
keys th e std eto ne osci lla tor as wel l as th e d river.

Page 7 2 . t'ropaga n o n - The area c o d e sho w n fo r
CQ 's Dial ·A·Prop service sho u ld he S 16 , not 6 1S.

WI9ANG
WlqAN( , (w tsco nsln q A ir Na t io na l Gua rd ) will

he on t he air Ma y I q & 20. S pecia l ce r t if ica tes will
he issued to a ll st a tions wo rked . T he ope rat ing
sc he d u le b : 7 .280 mil l , is k il l I J O() -2 I J O G fl.I T ,
14. 3 10 m il l , +5 kill IJJO·2 130 {~M T. To o htai n
f ree c ert ifica te se nd QSL to WlqA NG , t:/o \VAq ·
DZL, 128th Air Re fuel ing Group (T AC). G ene rul
Mi tc hell ANG Ba se . Milwaukee, \\'1 5 32 07 .

Theft of Communications Equ ipment
The Muskegon a rea Ama teu r Hadio Coun ci l re 

ports the the ft of th e fo llowing eq u ipment from
t heir c lub s ta t io n durin g the wee k of Murch 12 .
Hect ro- voice 6 4 1 m il' O il Asta tic GN S tand . Dra ke
H4BNo . I I S7 8 G . DrakeT4XB Nn.1 7 80I G. Dra ke
W4 No. 8JqO. Swa n 250 6 01 Transcei ve r No.
H 54K06. S wa n a .c . t'o w er Su p ply No. 0 6 5 JS 5 6.
A ny informa t ion regardi ng th is eq uipment m a y he
sen t to th e MAA Rt', 1'.0 . Box 6YI , Muskegon. MI
4q44J o r \\'A 8GVK. 6 Ib·72 2·Jq I O o r 74 4- 140 0 .

Royal Canadian Mounted Police Centennial
'1he Ro yal Ca na dian Mou n ted Pol ic e w iII he o p

era t ing a n a ma te u r sta tio n a t O t ta wa to com mem
ora te their i o ou. a nn ive rsa ry fro m May 23 to Aug.
30 from 1200 GM T to 0 400 GMT d ail ) on 80
thro ugh 2 m et ers, c .w., s.s.h. an d Lm. A s peci al ca ll,
V E3HC MI', has heen issued . Commemora tive QSl
will he sen t to afl sta tions worke d . Ama teu rs are in 
vite d to vis it th e s ta tion w hich \\111 he lo c at ed wi t h 
in a large c e n ten n ial ex hi bi t in th e H.C.M . I'. Tra in 
in g Ce n ter . o n S I. La urent Blvd ., O tta wa . Onta rio .

Trenton. Tennessee
The Humholdt A He \\111 hold its a n n ua l Ham

fest o n Sunda y, May 20, a t Sha dy Ac res Ci ty I'ar k
in T renton , T N. l-Ieu Marke t , pri zes, ladi es a ctivi 
ti es , and a pla yground. For in fo : Ed Ho lm es,
W4J( ;W, 50 1 N. 18th Av e., Humholdt. TN 38343.

ICont i nued 0 11 IJOl(e 92 1



NAME YOUR ANTENNA ...
MORE POWER, MORE FLEXIBILITY FOR THE

Fixed Station ...
Here are just a few

Five-Band Verticals
Model 18HT HY·TOWER 80 thru 10 Meters

- Outstandmq cmm-dtrectionat performance
• Auto matic band switch ing
• Installs on 4 square fee t of ground
• Completely sel f-supporti ng

Order No. 182 $199 .95

18 2 386
Tribander Beams for 10, 15, 20 Meters
Model TH6DXX SUPER THUNDERBIRD OX

• Six elements; new Hy-Q traps
• Up to 9.5db forward gain
• 25db tront -to-back rat io
• SWR less than 1.5:1 on all bands
• Takes maximum legal power

Order No . 389 $ 179.95

Model TH3Mk3 SUPER THUNDERBIRD
• Three elements
• Up to 8db fo rward gain

Order No. 388 $ 144 .95

/Model TH3JR THUNDERBIRD JUNIOR /
• Th ree elements I
• Meets space problems / / I .:• Up to Bdb forward gain

Order No . 221 $99 95 I /Model TH2Mk3 SUPER THUNDERBIRD
• Two elements / -:• Up to 5db forward gain

Order No. 390 $99.95 I
389

Multl·Band Hy·Q Trap Verticals
Model 18AVT/WB 80 thru 10 Meters

• Wide band performance w ith one setting
• Automatic band swi tching : three Hy· Q traps and top

loading coil
• SWR 2:1 or less at band edges

Order No. 386 $69.95

Mode l 12AVO 10, 15.20 Mete rs
Order No . 384 $29.95

EASY FINANCING • 10 % DOWN OR TRAD E·IN DOWN • NO FINANCE CHARGE IF PAlO IN 90
DAYS • GOOD RECONDIT IONED EQUIPMENT • Near ly all makes anoj models. Our recc nd .nc ned
equ ipm ent carries a 15 day tria l, 90 day warrant y and m ay be traded back With in 90 days for fu ll
crecnt toward t he pu rchase of NEW equipment. Wllte for bu lleti n. Export Inq ui fles invited.

TED HENRY (W6 UO U) BOB HENRY (WOARA) WALT HENRY (W6Z N)
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B Y CH ARLE S ], SCHAUERS,.
W6QLV

Q & A is a free techn itll ISs istance program oHered by CQ to
its readers . We ask )'Ou r coope rat ion to enable us to ISsis t as
many amateurs each month IS possible . Always include a sen
addressed stamped envelope with your question . Only one ques·
t ion per tetter. please. Before writing to as k where a published
article appeared, t ry to find i t yourself by consulting the annual
indues of the various amaleur maillines. Ma il questions to:
CQ Q & A, 14 Vanderyen ter Aye., Port Washiniton , N.Y. 11050 .

.£.1;). T li E rime will surely corne when
trouble-shooting a transce iver will
consis t o f looking a t a few LED's

, / ,
(light-emi tt ing diodes ) that are a
part of the "go-no-go" sys tem o f
each module in the set.

It will work like th is : any modu le that is
not funct ioning properly w ill be indicat ed as
"no-go" by an LED, You need merely pull
out the module, sh ip it to the factory and re
ceive a new one-no fuss nor muss.

C u rrently, fo r the fine se t, the Yaesu Fr
101 il you have determined that a spec ifi c
module is defect ive, all you need do is to pull
it out and send it to them and they will ship
you a replacement module. T hi s is progress!

Now how would the system work with
LED's'!

Well, the checking o r "go-go" ci rc uit ry
wo uld consist of o ne o r more IC's which
would when properly d riven keep the LED's
in the ofT sta te. Should voltage or signals de
terio ra te below or above a given level, the
LED's would come on fo r th at particular
module. Complica ted? Sure! Expensive?
Now, yes! Rut it can be done.

Imagine trouble-shooti ng by just looking
for lights? Incred ible but it w ill come in
amateur gear, just wai t and see!

Old Equipment
"Like many ovices, I am sure I'm no

different when it comes to bei ng 'suckered'
in to buying old amateur equipment at a
"bargain.'

"The se t I bought was a Viki ng Ranger
transmitter and it had been checked out by a

9 EL EME Nl YAG I
GAI N: 16 db.
Model : MY -1 44-9

5 ELEMEN l YAG I
GAIN : 12 db.
Mode l: MY-14 4-5

~.le,,~A:
461 0 N. Lmdberqh Bl. d. , Bridq. ' or.. 110. 63044

For deta iled spec ificat ion s, s e e
your outhor i zed Mosley Dealer

o r wr ite Dept. 2 12 •..

DIPLOMAT - 2
Model: DI-2

DIPLOMAT SP ECIAL
Model: DI-2A

Match in g sys tem Inc o rpor a tes a 200 Ohm
fo lded d ipole with a 4 to 1 co o xio l bolu n.
Element le ngth i s cd jus to bl e for c r i t ic a l

tun I ng.

VERTICAL GROUND PLANE ...
w ith speci a l cus tom featur es for

150 to 170 MHz.

Gain : 3.4 db. compa red to 1 /4
wave ground plane. Power Ra ted :

1 KW AM; 2 KW P . E . P . SSB.
F requency Range: 144 - 148 101Hz .
wi th spec ial cus tom featu re s fo r
150 - 170 MHz •• VSWR: 1.5 /1 or
be tter at re sonance.

10 • CO • May, 1973



by Standard Communications

NEW ! SOLID STATE 2M REPEATER SC·ARPT·1

Complete packaged repeater designed for toda v's oooutar 2M FM
band . 12 vdc . Ideal for new system "Or emergency portable operation.

FEATURES :
o Adjustable C.O.R .
o Time-out tuner, adjustable 0-5 min.
D Adjustable carrie r delay.
o Remote Contro l and accessory provisions.
o 10 watt R F. output.
o Receiver : 0.4 Ilv or less.
o Maximum 3 amp current d rain.
o 19" Rack Panel Mounting .
o Size : 19"w x S"h x 9"d .

•j •

!-ultt('";oh "d
AmAI('ur
!"let P rot(·

220 MHz & 450 MHz vers ions avaiJa ble

2M FM TRANSCEIVER SRC·146A

Solid state, 2 watt, 5 channel,
hand held tra nsceiver.
UHF verSion available

Write for complete specifications.

I §~n~£!2rr;!.

500ca I..d
A.....I ..
" ..t P...,..

21 3 / 775-6284 . 639 North Marine Avenue, WIlmington, Califo rn ia 90744
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Relay Problem
" I have two relays with the same character

istics. Both take 6 volts for opera tio n. They
operate on d .c, Can J connect them in series
fo r 12 vo lt operati on for a circui t J am work
ing on'! They must operate simultaneo usly."

Yes, ~lOU can.

Power Drop-Off
" I have a Galaxy V. Recently I have noted

a power d rop-oil on all bands. What do you
suggest J chec k?"

The dri ver tube and the two fin al tubes.
Remember, that in the V, the fin al tubes
should be matched, If all tubes chec k o k the n
suspect you r antenna system .

reputable dealer. It was a bargain at $50.00
so I took it.

"When I go t my General class license and
put the set on the air 110 o ne wo uld ta lk to me,
except on c.w. It seems that in order to be
' in' you must usc s.s. b. So in o rder to be 'i n'
I traded the Ranger fo r an SB-34. Now
I'm 'in' .

.. , think ,,/I amateurs should be warned
when they arc contemplati ng bu ying used o ld
gear, unless they have the ad vice of more
experienced am ateu rs. What do yo u think?"

I agree with you. The guy at the co unter
of any dealer may be an am ateur himself but
he is also a salesman. If you arc 18 or under
I think it is his responsibility to tell you what
you are gell ing an d try to tal k yo u into buy
ing u new modern rig (on terms, perhaps) ,
On the o ther hand, he may th ink that yo u
know what you a rc doing and wh y sho uld he
take the time out to change yo ur mi nd? The
best advice is to seck out an ex perienced ama
teur to help you selec t the eq uipment you will
need . There arc still some good o ld used sets
about- especially those with s.s.b. exci te rs:
a nd if you don't have the money these can
turn out to be real bargains for a start.

Eimac 8877
" I'm a guy wh o builds. All o f m y eq uip

menr inc luding the recei ver is homemade.
Now I want to build a new linear. My current
fin al is built a ro und old surplus tubes and
these are hard to get. Can you recommend a
fin al tube for me that can be driven by 100
watts o r so'! I want the best.

Hig o rder! But I'd suggest yo u use E imac's
8877, it's a tube! \Vrite Eimac Div. of Varia n,
30 1 Ind ust rial Wa y, San Carlos , Californ ia
94070 for fu ll in fo rmation. You'll be glad
you did.

-- -...,
I
I
I
I
I
I
I
I
I
I

-
I

LARGEST RANGE,
GREATEST VARIETY
What are youdriving?Slotted.
Phil li ps, Frearson, Reed &
Prin ce, Al len hex , clutch
head, Scrulox~ . BristolSpl ine,
or Pozidriv lt screws? Xcel ite
makes screwdrivers for every
type and size. Metrics. too.

• from 2 ~~" miniatures to
huge 2 footers.

• .040" to k'6" t ip widths.

• round or square blades.

• tough, forged alloy steel
ornon-magnetic beryll ium
copper.

• nicke l ch ro me. black ox ide
fjnish,or insutenoncoated.

• f ix ed-hand le or int er 
changeable and reversible
blades.

• straight and tee hand les
- regular and ratcheting
typ es.

• available ind ividu al ly or
in handy kits and sets.

Made in U.S.A. to highest
standards.

REQUE ST FREE TOOL CATALOG 171

nation wide availability through
....... localdistributors

--

o

o

o

o

0 ...

professional screwdrivers
XCElITE , INC. , 62 Ba nk si.. Orchard Pa rk, N, Y. 14127

Send complete tool cata log , wh ich incl udes informa t ion on
all Xcefrte screwdnvers.

In Can ad a con tac t Char les W. Poin to n . lid .
~ -------------------- ~

r-- -
I
I
I
I
I
I
: name ~ ~ _

I address _

I cih st a le &. zip _
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Two Meter-S.2 db Power Gain
Colinear Mobile Antenna

r 5.2 db gain over 1/4 wave ground
plane

! SWR at resonance .. . typica lly 1.1:1
I Bandwidth . . . 7 MHz for 1.5: 1 or

better SWR
! Power Rating .. . 200 watts FM

Height, including mount . . . 78"
r Radiator . . . 17·7 PH stainless steel

Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIO NS

MODEL CGT·144 (illustrated) antenna com
plete with trunk lip mount for easy, no holes
Installation on side or edge of t runk lip. IBO·
swivel included for adjustment of antenna to
absolute vertica l. Supplied opera tional with
17' MIL spec RG-5B-U and PL-259 transceiver
connector factory attached. Antenna is remov
able f rom mount. Shpg. Wt. 3.34 Ibs. . $37.95

MODEL CG·I44 - Antenna only wi th %"-24
base to fit all standard mobi le ball mounts.
Shpg. WI. I.B4 Ibs. $24.95

I

SU\li.~

give your mobile signal
the big push!
this large aperature,
two meter
antenna will create
a new dimension
in amateur
mobile communications.
-where action counts,
get the
decisive advantage
of colinear power gain
performance;
transmitting and receiving

15800 COM M ERC E PARK DRIV E
BROO K PARK, OH IO 44 142

Available From All Distributors I

who Recognize the Best.

. NEW- TRONICS CORP.
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International
Crystal Mfg . Co., Inc.
10 N . Lee. OI<lahoma City, Ok. 73102

Panoramic Adapter Connections
"What are the considerations involved in

connecting lip a pan -adapter to a receive r or
transceiver?"

One of the problems with available pan
adapters is that they arc usually designed to
handle one specifi c piece of equipment. these
units do not have built in circuitry for spec
trum ana lysis ( in most cases ) to handle the
ana lysis o f transm itter signals.

The ada pter used for receiving onl y must
have a n input i.f. system that matches that of
the set to wh ich it is connected, Add ing fre
quency conversion units is not always prac
tical if the i.I.s don't match.

Adapters do require a certa in amount of
drive a nd if you arc using a transistorized
receiver, yo u may find that the adapter wo n't
work, even if the i.f. systems match.

Con necti ng a n adapter to a transceiver can
be very t ricky because many transceivers
co ntain stages which perform two fu nctions,
i.e., one in transm it and one in receive.

T hose manu fact urers who currently mak e
and have made adapte rs a rc usuall y will ing
to fu rnish connectio n data for va rious sets.

If anyone has a Heath 620 Pan adapte r
connec ted to a D rake T R-4, I would appreci
a te having the info rmat ion .

I Continued Oil page 981

Patte rn Distortion
" I bought a seco nd-hand scope and have

been trying to use it to check o n the output
of m y v. h.f' . transm itter, however. the pa t
terns a re full of distortion . What I d id was
merel y connect the vert ical plates of the
sco pe tube th rough a sma ll capacito r to the
final output. Any suggestions?"

Yes. Build up a small parallel resonant
tuned ci rcuit and place this in a metal m in i
box The tuned circuit must he resonant to
yo ur transm itter frequency. From th is tuned
ci rcui t connec t two pieces o f small 5:! ohm
coax. Connect o ne of the cables to the vertical
pla tes o f the sco pe tube d irectly. On the end
of the other cable co nstruc t a link which ca n
be placed nea r the fin al coil of the transm it
ter. Using a grid-d ip meter place it ncar the
link a nd tunc the resonant ci rcuit to approx
imately the t ransm itter frequen cy. Remove
the d ip meter a nd then fi re up the t ransm itter.
Ad just the small parallel resonant tuned c ir
cu it fo r your pattern. If yo u still get so me
stray r. f. t ry grounding the m in i-bo x. and
the sco pe Cl l.\"(' .ZI P

NAME

CITY

AOOHE:SS

your electronics
buying guide
for p recis ion made
ra d io c rysta ls
and electronic
equip ment

STATE

Please Print
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The Kenw Receiver
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MOST AMATEURS HAVE NEVER OWNED A RECEIVER AS GOOD AS THE R·599

st
The R·S9 9 is al l Solid-State . .. no J
tubes to wear ou t and be repl aced .
Less heat so it is more stable and m ore
re lia ble , Most owners re port service
free performance m o nt h a fte r mon th ,
year afte r year.

tl.
The A·S99 is part o f a system. Whe n
ope ra ted with its co m panion T·599
transmitter you ge t ful l t renscetve
o pe ration .

The R-599 literall y screams ....atue .

receiver anywhe re that w ill matc h the

• R-599_
__ I

The R-599 is more versatile. It copies
sse, CWo AM and FM. And it copieslit them well. One half m icrovolt senstnv
i ty on SSB means you hear any signal

_ a ud ible on an y o t her receiver regardless
o f price,

T he A-599 has grea te r t rec uenc v range .
All amateu r bands 160 th rough 10
m eters as supplied and including 6 and
2 meters w ith accessory se lf-con t ai ned
converters .

;tl.
The A·599 can be opera ted directly off
you r 12V battery . .. wi th very low
d ra in . It is also an ideal novi ce rece iv
er . . . hav ing stan da rd provi sions for
c rystal con t rolling t he T-59 9 .

The Price .. . $349.00

11 140 WOl ympic Blvd . los Angeles. Cah190064 113/477 6701
93 1 N Euclid. Anaheim. Ca lli 91BO I 71 4/7719100
Buller. M,ssouri 64 730 816/679 3117

Anot her Kenwood va lue leader , • '
the superb TS-51 1S Tra nsce ive r
F i\le ba n ds, SSB and C W trans c e ive.
Built· ln V O X, c r ystal cal ib ra tor ,
no ise blanker. recei ver inc reme n tal
tuning, 1 KH z freq uency reado ut. B
pole f ilter, stable F E T VF O , du a l
c o n v e rsion a nd ecceseo r v C W filter ,
The p ri c e • • • $ 4 15.00.

Pe.ces su bjec t to Chil'l9 1' w'lho u t nut,,,,·

1'" -, •-'-
,,

j ' J fJ •- '_. - --

" ,.
o. o.

~ -0
~
•.. - -.

Th l" 1 ~99 1r~nsm l lll"r : Clut. 'l.bll" , se
1"I.bl, "dl"~nd. AM .nd CW . .. ..... ,
vr o Ilu lblhty plus R" , 'v.r Incr.m.nl.l
Tunm l (Rlf) ....hl"" uwd .... 'lh th. R-599 •
Ampl,lo. d Al C • 811, lt -," VOX · Full m.ll"r
mI. mtludml u ltlod. cunent. pl.lr ¥oil ·
'Ie, Al e ,nd r.I, lo v. Po..... r Oll tPUt •
BII,II In CW Sldetone monllor ,nd um i
,utom.t ,c b, u k'In CW • Blll ll -in po....er
slIppl, • MU lmllm TVI pfolrcl lon • Em
plo" only J u cullm tubes •
T he price , . . $39 5 .00

I
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HERE'S WHY:

The R-530 is still the 0.5 to 30 MHz general coverage leader.

Write for our new R-530 brochure and
compare it to the competition ...

if you can find any.

• Has many features found only on military receive rs costing over
$3.000 yet is st ill priced less than $1 ,000.

• Phase-lock freq uency conversion for exceptional stability and
trouble-free operation.

• Variable RF attenuation at antenna terminals for positive con
trol against overload.

• Mounting versatility-table top or standard 19-inch rack.

• 117/ 230 VAC for fixed operat ion or 18 VDC batteries for portable
field monitorin g.

HY-GAIN ELECTRONICS CORPORATION
8601 Northeast Highway 6 • lincoln. Nebraska 68507 402-434-9151 Telex 48-6424

I
I
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$199·95

2 Meter FM

THE BIG THREE
FOR '73!

(Inc ludes 146.94 MHz )

( Inc ludes 146,94 MHz )

$249.95

GTX·2
30 watts output power nom.; ac
comodates 10 channels; push
button frequency selection; back
lighte d for night operation.

GTX-10
10 watts output power norn.: ac
co modates 10 channels; rotatable
freq uency selector; adaptable for
portab le operation (with HamPak,
below).

$259·95

GTX·200
30 watts output power nom.; ac
comodates 100 channel combina
tions; features independent selec
tion of transm it and receive fre
quencies, and switch fo r pre
selected pair ing.

( Includes 146,94 MHz)

HamPak
Batte ry pack fo r GTX-l0
portable operation. Uses
10 D cell s (not inc luded) .

$39.95
(Includes po rta ble antenna,
carrying handle &. mike clip )

6en1ral ", jalin Ellclru ics, 1,IC" 4141 lilgmal Drill , IldiaRapl1is. I_dim 46226 - Area 311 • 546-1111

VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THE " BIG THREE" IN PERSON!

Made in U.S.A.
In Facil it ies In
spected by U. S.
Gov'1.

Add iti ona l
Crystal s
lor Xmlt or

$6.50
per crystal

receive

18 • CQ • M a y , 19 73
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RADIO EXPOl73
LAKE COUNTY ILLINOIS FAIRGROUNDS

RTS. 45 & 120, GRA YSLAKE, I LLINOIS

JULY 7,8 1973

FLEA MARKET 6AM 6PM

EXHIBITION HALL gAM 4PM

• The Largest meeting of Radio and Electronic Enthusiast in the Midwest. •

Indoor Manufacturers Displays Under Roof Giant Flea Market . Many Door

Prizes. Camp Area. Technical Movies & Seminars. Unlimited Free Parking .

Refr eshments
Some Of The Exhibitors Are:

• MIDLAND ELECTRONICS

• CL i:GG

• GEN ERAL ELECTR I C

TICKETS

• AMATE UR ELECTRONICS

• HAL COMMUNICATIONS

$1 50 • RP ELECTRONICS
• IAdvance sale pricel

for both days • CO MAGAZINE

$ 2 ?~ both days

CHIL DREN UNDER 12 FREE • HAM RADIO MAGAZINE

Send For Advance Tickers To : • 73 MAGAZINE

TICKETS
RADIO EXPO '73 • STANDARD COMMUNICATIONS

P. O. Box 1014
ARLINGTON HTS., ILLINOIS 60006 • ICOM INOUE

And Many Others:

May, 1973 • CQ • 19



Go all the way into

262 Rugged, magnetic mount whip. 108 thru
470 MHz. Great for temporary or semi-perma
nent no-hold installati on. Holds secure to 100
mph. Complete with coax and connector. Base
matching coil for 52 ohm match . 17-7 ph stain
less stee l whip.

261 Same as above. Furn ished complete with
18' of coax and connector.

260 Commercial duty 1/4 wave, claw mounted
roof top whip. Precision tunable to any dis
crete frequency 108 thru 470 MHz. 17-7 ph
stainless steel whip.

There 's noth ing half-way about th e new Hy
Gain REPEATER LINE.

Designed for the man who demands profes
sional standards in 2 meter mobile equipment,
the REPEATER LIN E is the 2 meter HAM 's
dream come true. It's got everything you need
for top performance .. . toughness, efficiency
and the muscle to gain access to dista nt re
peaters wi th ease. Reach es morestat ions,fixed
or mobile, d irect , without a repeater.

The right ante nnas fo r the new FM transceivers
.. .or any 2 meter mobile rig .

Rugged, high ridi ng mobiles. Ready to go
where you go , take what you dish o ut. .. and
del iver every bit of performance your rig is
capable of.

261

•

260

,

262

For the most powerful antennas under the sun

20 • co • May, 1973



263

264

alnfrom

Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ELECTR ICS CO PORATION 265
BOX 5407- FE LINCOLN , NEBRASKA 68505

WRITE FOR DETAILS

264 High eff ic iency, vertically polarized omn i
directional roof to p whip. 3 db gain. Perfect 52
ohm match provided by base matching coil
with DC ground.Coax and connectorfurnished.

269 Rugged , durable, continuously loaded
flexible VHF antenna for portables and walki e
tal kies. Co mplete ly insulated with specia l
vin yl coa ti ng. Bend s at a ll an gl es w ithout
breaking o r cracki ng f in ish . Cannot be acci 
den tally shorted ou t. Furn ished w ith 5/16-32
base. Fits Motorola HT ; Johnson; RCA Per
sonalfone ; Federal Sign & Signal; and ce rtain
KAAR , Aerotron, Comco and Repco units.

265 Special magnetic mount. 3 db gain. Per
formance equal to permanent mounts. Holds
at 90 mph plus. 12' of coax and connector.
Base matching coil for 52 o hm match. 17-7 ph
stainless stee l whip. DC grou nd.

263 Special no-hole trunk lip mount. 3 db
gain. 130 thru 174 MHz. 5/8 wave. Complete
with 16' coax . Operates at DC ground. Base
matching coi l for 52 ohm match. 17-7 ph stain
less steel wh ip.

2 meter mobile! with

May, 1973 • CO • 21



PROFESSIONALS
for "hands free" radio communications

push-to-talk switchTELE

Telex boom mic headsets provide you with the ultimate conven ience in radi o
communications. The adjustable boom mic gives you "hands free"
operation for logging or frequency adjustments, plus added mobility. And
the mic is always properly positioned for instant,intelligible voice transmission .

Telex headsets feature an easy to reach, inline push-to-talk switch, which
can also be wired for voice operated transmission.

Boom microphones are especially designed for "close-talking" use to lim it
outside noise pick-up. Both Telex boom-mic headsets and headphones seal
ou t ambient noises, concentrate the signal at your ear, and add to the
effectiveness of your rig. Adjustable and ligh tweigh t, they can be worn
fo r hours withou t discomfort .

There 's a com plete line of Telex boom mic
headsets and head phones - priced from
$5.95 to $99.50. Ask your dealer for our
complete line catalog or wri te .

PRO D UCTS OF S O U N D RE SEAi=l CH

C O M M U N I C A Tt O N S DI VIS ION

9600 ALOAI CH A VE NUE SOUTH
MINNEAPOLIS , M INNE SOTA 55410

C"~AD" 00,,1>1.0•• ""'"<1 1'1"' ''0"'''," lid 3 41''''11'••' A....n ... . s"" ,t>oro"gl'l .. 0",."o
INTERNA TIONA L: T.,• • £ 'DOo1 Oept geOO ...''''"en .. ..... So "" "" ' ••POI". M "" . !>~:l'O US'" ,.'. , Xl· ro~
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$47.95

•••1- - EN ao4 B T V
- ,-

o has 0

everything

~
In any class From NOVICE to

EXTRA Go FIRST CLASS
with lIDI

S 8 .50
9 .50

10.50
12.50
19.50
14 .50

Rotates 360· In
hor izonta l p lane

Mode l MO· l - Price : S12 .50
54" Mast for Dec k The original
or fender m ount - hmge and
Folds at 15" sleeve clutch

b b mechemsm.a eve ase
Model MO·2- Proc. : S12.50

54" Mast for
Bumper mount
Fold s at 27"
above base

STANDARD HUSTlER RESONATORS

400 Watts Power- Normal SSB Duty Cycle
Model RM ·IO 10 meter resonator
Model RM ·15 15 meter resonator
Model RM -20 20 meter resonator
Model RM -40 40 meter resonator
Model RM -75 75 meter resonator

.. Model RM ·80 80 meter resonator
SUPER HUSTl ER RESONATORS-

I lega l Power limit- Normal SSB Duty Cycle'1 ModeIRM·IOS 10 meter resonator 511 .95
Model RM ·15S 15 meier resonator 13.95
Model RM ·20S 20 meter resonator 15.95
Model RM ·40S 40 meter resonator 19.95

;~ Model RM ·75S 75 meter resonator 24.95
... Model RM·80S 80 meter resonator 24 .95

• Top loadi ng on 75 meters lor broader
bandwidth and higher radiation effi
ciency!

• Feed with any length 50 ohm coax.
• Power capabi li ty- l ull legal limit on

SSB and CWo MODEL '-BTY w.,. 15 l b• •
•40 TH ROUGH 10 M ETERS

FIXED 51Al10N
TRAP

VERTICAL

One Setting for
TOTAL BAND
COVERAGE...

• Lowest SWR-PLUS!
• Bandwidth at its broadest! SWR 1.6 to

1 or beller at band edges.
• Hust ler exclusive trap covers "Spritz"

extruded to otherwise unattainable
close tolerances assuring accu rate
and permanent t rap resonance.

• So lid one inch l iberglass t rap l orms
for op'timum elect rical and mechanicaI
stabili ty.

• Extra heavy duty aluminum mount ing
bracket with low loss-high strength
insu lato rs.

• All sections I ¥." heavy wall, high
strength aluminum. Length 21' 5".

• Slain less ste,1 clamps permitt ing ad
justment without damage to the alu
minum tubing.

• Guaranteed to be easiest assembly of
any multi-band vert ica l.

• Antenna has 'liI"·24 stud at top to ac
cept RM·75 or RM-75S Hustler resona
tor for 75 meter operat ion when
desired .

.'
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How to stay on the •
aJ(

• •

•

• ••
.witha fully solid-state transceiver from SWAN.

SWAN
SS-100

That's right! Even if your area is struck with a massive electric power failure you
can have full amateur band coverage, with up to 200 watts P.E.P. available, to relay
emergency information or to call for help. A 12 volt battery, just like the one in your
car, is all you need to operate a Swan solid-state transceiver.

Here's all you do to set up a home emergency station. Simply purchase a 12 volt
automobile battery. Connect a Swan solid-state transceiver to the battery and your
an tenna. That's it! The station is ready to go on the air at any time - able to operate
fo r several days - if necessary. Prepare now, to communicate in any emergency situation!

HINT:- Add a batte ry c harge r to a amateu r radio elec tronics by select ing a new
bauerv-oowered solid-state home install at io n fu ll y solid-state Swan t ransceiver. Every m odel
and you can regul arly operate more eff icien tly . o f the "55" series features: NO TRANSMITTER
It'll cost less than most A.C. power supplies. T UNING , INFIN ITE VSWR PROTECTION.
Even Swan 's big 55-200 t ransceiver ta kes ve ry CO NTRO LLED NOiSE BLA NKlNG, SUI LT-IN
li ttl e power drain from a batte ry - less than VOX, and more . J ust 10% down will put an
500 ma on receive and averages a bou t 6 amps elt-sclld-state rig in your ham shack, when you
when t ransmitting o n single side ba nd (as low as use your Swan Revolving Credit Service account .
0.8 amps ave rage , to t ransmit SSB on the SS-1 5L Why wait? Order yours nowl!

Another thought - a so lid -state m obile
installatio n can mean a savings of up to $ 140.00
when compared to the special A.C. powe r sup
plies that must be purchased for mo bile use of
conventional tube·type transceivers.

Now is the t ime to join the new age of

----------------------- ---I Gentlemen : I
I Please send me a I
I 0 SWAN 55-1 5 (15 watt P.E .P.l 0 10% down payment enclosed. Charge I
I @ $579.00 balance to my Swan Revo lving Cred it I
I 0 SWAN 55-100 (100 watt P.E.P.1 Se rvice Account I
I @ $699 .00 « I
I 0 5WAN 55-200 (200 watt P.E.P.) 0 Se d de C O O II n or r .. . I
I @ $779.00 0 Send latest catalog . I
I 0 Full payment enclosed . (Calif . resi· 0 I

den ts add 5% sales tax.I I will pay Please send a Swan Revolving Credit
I Service accoun t application form. II . sh;pp ing C.O.D. I
IMad r~ oS..,.A IV Name Call I
I ~ ELECTR ONI CS Address I
I '" ...0..0',.', 0 1 C"l>oc C....ll'O'.f01l.. I
I 305 Airport Road. Oceans ide. CA 92054 City State Zip I1---------------------------------- 1
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you're j u

A product in the amateur market gets a reputation very quic kl y. It
measures up to what yo u expect in eng ineeri ng . performance and quality
- o r else. That's why A/S amateur anten nas are bui lt to the identi cal
design and construction standards as their commercia l counterparts.
Standards that have made them specified for more po lice and pub li c
safety ve hicle insta llations than all other brands comb ined.

•

HM-177
2 Meters
Features new high
conductivity copper
and nicke l coated
17-7 PH stain less
steel wh ip. Shunt
fed coil encased in
waterproof PVC
jacket. All fittings
chro me plated brass.
Easy snap-in

_ mounting. 3 dB gain.*

NEW! HM-223
11/ 4 Meters
(220 MHz)
High performance
~ wavelength design
for the new 220 MHz
activity! Directly fed
with low loss cortm
new low-profile
design. Spring and
whip easi ly
removable leav ing
only H1/'~ high base
fo r car wash
clearance. 3 dB gain.·

HM-17S
3/ 4 Meters
Collinear design
w ith truly hot
performance! Base
Iittmqs have silver
p lated co ntacts. Can
handle 100 watts.
Wh ip and phasing
co il assembly is a o ne
piece molded design
to resist vibration and
moisture. 5 dB gain .*

HM-4
2 Meters
Tough, virtually
indestru ctible
antenna lor hand
helds. Com plete ly
insu lated . Base fi tting
matches Motorola
HT, E. F. Johnson .
and Standard
portables

HM-S
Same as above but
fo r Drake and other
packset portab les
with SO-239 f itt in gs.

· Measured over a 1/. wavelength w hip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALO GS

NEW ASCOM ' TOWERS
High strength. low maintenance
aluminum towers for HF and VHF
antenna installat io ns. There is a
complete lin e o f ASCOM sell
supporting towers - in heights from
30 to 90 feet - at attracti ve prices! ~//»> the antenna

specialists co.
Dlv,slon 0 1ORION INDU STRIES. INC.• 12435 Euclid Ave . Clevel and . Ot" o 44106

E_po rt 2200 Shames 0, W~lbu ry . LJ . Ne... Yo rio, 11590 Canada A C S,mmonds & Sons. Lto
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..1T~~ finest qualit~.1T~~ best value

TEMPOITPL
·b l g b po_er

1m ampllllers

TEMPO/lmh

So muc h tor so l illie ! 2 wall VHF / FM ha nd
hel d. 6 Channe l ca pabi lity, soli d state , 12
VOC, 144·1 48 MHz (any two MHz) . i nc lud es 1
pair o f c ry stats. bui lt - in chargi ng lerm inals l or
or-c eo cell s, Scmete r, battery rever me ie r,
te lescoping wh ip an tenna , i nte rn al speaker &
mic ro pho ne . $189.00

MODEL rOW[R !'OWER ' AIllO rRICl
IllUMlI U INrUT OUTrUT (",ill)

TPL l 00::! ·3 5 to 25W 100·1 35W 2 M 1220 .00
TPL 1OO2·3B 1·3W s ow 2M 235.00
TPLB02 5W s ow 2M f ' BO.ooTPL B02B 1 10 3W sow 2M 195.00
TPL502 5 10 15W 35 ·55W 2M $1 05 .00
TPL502B 110 3W 45W 2M $1 30 .00
TPL252·A2 'w 25W 2M s 85.00
TPL445·10 1 to 2.5W 12W 440M H , $ 12500
TPL445·30 4W cow 440M HI $21 5 ,00
TPL445·30B 'W 'ow 440M HI $235.00
TCP 12'" Control HlI8d . . . $32.00

PrICeS subject to chanj<e Without notice

Tru ly mobil e , the Tem po/f mp 2 meie r 3 wall port able
g ives amateurs 3 watts. o r a battery savi ng V2 wall , FM
ta lk power anyplace at anyt ime . With a lea the r carryi ng
case i nc l uded , th is l ittle transce iver wil l opera te i n t he
ueto . in a car, or at hom e with an accessory AC power
supp ly. The battery pack is i nc luded . The price : 5225 ,00
(Accessory recharge able battery avail able : $22.00)

The Tempo 6N2 meets the demand lor a high power si x
mete r and two mete r power amplif ier. Usi ng a pai r of
Eimac 8874 l ubes it prov ides 2000 wall s PEP inpu t on
~ 58 and 1000 walls input on CW and FM, Complete ly
e-u-ccnte tnec in one small desk mount cabi net w ith in
I rnal SOlid stale power su pply, buill in blower a nd RF
r lati ve power indicator. $595 .00

TEMPOl6N2Tempo's Commercial Line VHF transceiv
ers offer commercial performance at
amateur prices. Compare these transceiv
ers with any other available. Compare
their performance, their quality of con
struction, their ease of maintenance, and
then compare prices. Your choice will
have to be Tempo.

TEMPO /CL 146
The CL-146 offers operation on the 146 MHz
amateur band. The price includes a micro
phone, power cord, mounting bracket and one
pair of crystals. A full line of accessories is also
available.
• 12 channel capabili ty . 13 watts or a power
saving 3 walls . All so lid state, 12 VDC 0 144
to 148 MHz (any two MHz without retuning)
• Suppl ied with one pair of crystals . RF out
pu t meter, S-meter, rece iver detector meter
• Provisions for externa l oscillator • Monitor
feature . Audio output at front panel . Internal
speaker 0 The Pri ce : $279,00

TEMPO/
CL220

As new as tomorrow! The superb CL-220 em
Dodies the same general specifications as the
CL-146, but operates in the frequency range of
220-225 MHz (any two MHz without retuning).
At $329.00 it is undoubtedly the best valu e
avai lab le today.

AVAILABLE AT SELE CT DEALERS THROUGHOUT THE U,S,

26 • CQ • May, 1973



IC-2009

9250.

•
UI

IC-210a

7995.

Two new Healh il alculalors.
At left is the totally new Heathkit IC-2009. It 's
f irst a sel f-contained portab le, weighing in
at 11 oz. and small enough to fit in your coat
pocket. But it's a desk-top calculator, too.
The internal Nickle-Cadmium battery gives
five to eight hours use between charges. Or,
the IC-2009 c an be le ft connected to i ts
charger for indefini te operation. And unlike
other poc ket calculators, the Heath kit IC-2009
is designed to be maintained by you . Plug-in
keyboard and d isp lay boards, plus a com
plete troubleshooting sec tion in the manu al
make it easy - and economical. Add up the
featu res for yourself : a-digit capacity. Four
arithmetic functions. Full floating decimal.
Constant key. Chain calculation capabil ity.
Clear entry key. Entry and total overflow
indicators. Negat ive answer ind icato r.
Battery-saver c ircuitry. Low battery indicator.
Tact ile-feedback keyboard for positive entry
indicati on. Order your IC-2009 now. You'll
have it built in two or three evenings. Mai l
ing weight, 3 Ibs.

The Heath kit IC-210a on the right features a
sleek, low-profile case with bright Y2- read-

out tubes in an a-digit display - one of the
largest, most legi ble in th e indust ry. The
color-coded keyboard is human eng ineered
to slope down to the desk so you can rest
your arm while using. And the IC-210B is
loaded w ith features : Four arithmetic func
t ions. Float ing and fixed decimal. Constant
key. Chain calculation capab ility. Clear dis
p lay key. Entry and result overf low indicators.
Negative number indicator. 120 /240 VAC
operat ion . In add it ion, the IC-210B is amaz
ingly simple to build. Two spare evenings
will do it. 4 Ibs. mai li ng we ig ht.

r: EAT~:MPANY.~.Pl.~:--"'-'
Benton Harbor, Michigan 49022

o Please send FREE Heathkit Catalog.

o Enclosed is $ • plus sh ipping

Plea se send mode l(sJ _

Name _

Add ress _

City State Zip _

*Mail order prices; L O.B. factory. GX·275L ~



All distributors offer bas ically id en tical equ ipment for sale. Some advertise package deals,
big trade-ins, financing with easy terms....each asking for your bu siness in his ow n way. How
do we at Juge Electronics ent ice you to deal with us?

First , being Amateurs, we realize that when the decision is made to purchase a major ite m
o r a new accessory, you wish you had it "yesterday:' We always t ry to ship y o ur o rder the
day it reaches us. Whoever takes the o rder fo llows it th rough pack ing, ad d ressi ng, b illing a nd
shi p pi ng so that it d oesn't get delay ed by paperwo rk . In the event we're o ut of st ock. we
have telex links with a ll but two or three su ppliers, a nd will have t he m drop-ship t o you the
same d ay.

Second, if yo u t ell us it 's O K, we prefer to o pen and thorough ly check you r gear before
ship pi ng. Nothing is more fr ustrat ing than getting a new rig which doesn' t work! When that
happens, it' s a rea l headache for us, and we don't like headaches, so we much prefer to take
th is little added precaut io n....and it is t hat much more assurance to you o f receiving a rig in
really tip-to p shape.

Third, if you should have a problem we handle it just as fast as humanly possible, and to
your complete sat isfactio n. We try to answer all letters the day they arri ve, whether o rders,
questions, or problems. We' ll also give you honest answe rs to q uestions about gear you're
consideri ng....we don' t want you to buy something you won't be hap py with, as that is just
going to be anot her headac he for us.

O f cou rse we offer financing through General Elect ric Credi t Co rp.. with 10% down a nd up
to three years to pay the balance. We acce pt you r Bankamericard and Mastercharge. Our
phone is answered auto ma t ica lly dur ing t he time we're closed so you can phone in your o r
der at nigh t when rates are lo w. We stock equi pment by Drake, DyComm, G ala xy , Hatli

crafters, Kenwood, SBE , Standard , Swan. Regency , Ten-Tee, Tempo and Yaesu, along wi t h
a full line of accessories, parts, and used equipment. In short, we offer al most every t hi ng our
competitors do , plus the service described above. O ur goa l is q uality , not quant ity. We do n't
operate o n a 10% prof it margin, but we are competi tive.. ..we can't p rovide the service we
want associated with the J uge na me, on 10% profit. We're finding t hat more and more
Amateurs are becoming mo re inte rested in reall y good se rvice t han they are in an ex t ra ten
d ollar saving o n a trade. We hope you 'll write us, and try our service o n you r next,purchase.
We think you 'll be pleasantl y sur prised!

ED l UGE ELECTRONICS~ INC.
3850 SOUT H FREEWAY FT _WORTH, TE XAS 76110

Phone ; (8 171926-522 1
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DXDEMONI

The Most Powerful Antennas Under the Sun

NY-GAIN HECTRONICS CORPORATION

40 METERS

Box 5407- FE Lincoln. Nebraska 68505

Hy-Gain 402BA . .. the 40 meter DX Demon!

If 40 meters is you r bag , try th is o ne for best 40 meter per
formance . . .you ' ll work sig nals on 40 meters that you never
knew existed !

The Model 402BA atten uates unwanted signals off- the side

and back at 12 to 25 db while ampl ifyi ng signals for 4.9 db
minimum fo rward gain. Unique linear loading stub delivers

maximum performance withou t lossey center coils. Easily

stacks with tribander or 20 meter beam ; requ ires only 10'
separation. 52 ohm feed . Beta Matched. 16 ft. boom, 43 ft.

elements. Maximum power inp ut 1 kw, AM.

Order No. 397 $169.95
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THE SA TISFIERS
INOUE'S 2-METER FM GEAR

A REAL

IC-20

12 Ch.

10 W.

S289.00 Wit h 5 Channels Supplied

ENJOY TH E DI FFERENCE OF A HOT
RECEIVER

Yo u' ll be co pyin g signa ls t he others miss. The
Ino ue IC·20 and lC· 2 1 MQS FET front end pro
vides bett er than .4UV/ 2 00 B sensi tiv ity.

Cross chan nel interference is virt ua lly elimin
ated in t he IC·20 and IC·21 . Inoue features 5
helical resonators in t he RF a mpli fier to eli m
inated Intermo d cou ple wit h 2 d . filters.

V ERSATILITY

High/low power switch offers variab le power
output ranges of .1 to 10 watts. This makes the
In oue IC·20 and IC·21 ideal for mobile and
portabl e use.

ON FREQUENCY ASSURANCE

Trimmer caps o n both Rx and Tx for all chan
nels prov ide o n frequency assu rance.

IC·21

24 Ch.

10 W.

S389.00 With 7 Channels Supplied

UNIQUE INOUE FEATURES THAT
MEAN MORE SATISFACTION TO YOU

MOD ULA R CONSTRUCT ION
I NOUE PLUS

Each hand-assembled sectio n IS encl osed In a
metal module.

DEPENDABI LlTY

The Inoue le·20 a nd IC-21 a re engineered to
stand up under ex t re me st ress. Metal encased
plug in modules eliminate the hazz ards o f single
board co nst ructi o n.

WARRANTY AND SERVICING

Each unit is covered by a 90 day warranty .
Serv ice problems are quickly so lved and down
time is min imized by our Module Replacement
Program.

INOUE DEALERS
See tne I noue line ar your local Deal er or write ICOM fo r intorme tion.

ARIZONA

Ell Dee Enlerpr ,sn
1.J.41 -A E. Ind,"" Sc hool Rd
Phoeoill . Arllona 85014
601-~1-9 71 5

CA Ll F' O A N I A

I COM F'M SIll "
61.J.4A Fou nllm Av. ......
Holl y-x:ld. CIllo fOf n.. 9OO1B
213-125·6610

Seq...ola Stereo
113 8th SL
Afcata. c.htorn,. 95521
101 -821·0318

NEW MEXICO

Robe'r1 F' Q1i1er S.II!'$
Bo. 198 EscNosa St. r Rou te
T,eher". New Mell ico 81059
~181 ·3975

O K l. A H O M A

BI.k$ R.ct,o Com~ny
41 3 N E. 38t h T....."
Okleho~ Cit y. O klehoml 73105
405-518-0193

Dev lin Elecuo ",cs
48 17 E. 35th Ct .
T... ISII . Okl.ho~
9 18·741·7146

TEXAS

Sell• •r. ElectronICS Supply
5204 S.lI•• r. Btvd .
Bell."e. Telles 1140 1
713-667·42'94

Elec u o mcs Center Inc.
3939 N HftIt.1I
D.lles . T••as
1 14 -516·2013

Tfllnble Electronics
28 10 A I.Il. ndri.
Ty~. Tell as 15701
11 4 ·593- 1113

W ASHING TON

N HE CommunQtlOns
151 11 S ,E . 44th
Bellevue. Wahm 9to n 98006
206-747-8421

DIST RI BUTE D B Y :

IICOMI

II COMI

EAST B o x 33 1. R ichardson. Te.as 7 5080

A Division o f A . C.S .

WEST t25t 110th N .E.• Bellevue. Washington 98008
Dealer I nquiries Invited

May, 19 7 3 • CO • 3 1



•

Fully Solid-State

BANDERS from SWAN
You've asked for them and we've got 'em! Now ... with the price down
where you 'll like it ... you can work your favorite band with reliable simp
licity. And why not? These single sideband transceivers are a naturally new
follow-on development from SWAN's recent breakthrough to fully solid
state-of-the-art mu lti-band rigs.

Containing FET's, IC's, Operational Amplifiers, and NO tubes, these
All-American transceivers were engineered especially for the mobile ham
wi th the XY L in mind. The refreshingly new panel styl ing of these units
blend handsomely with most car interiors.

,f Operates directly from 12V OC ,f 15 Watts P.E.P. Input
,f SSB and CWmodes ,f S-Meter
,f Transm it AlC ,f Smooth AGC
,f No tune-up time required ,f No transmitter tuning

... Just flip on the power and you're on the air with ... virtual elimin
ation of front-end overload, distortion and cross-modulation ... ANO
. .. infinite VSWR protection from an open to a short circuit!

Brighten up any day you're on the road by enjoying the "extra-pleasure"
mileage a SWAN Mono-Bander can give. Whether you 're on the way to or
from the daily grind, travelling cross-country, or just cruising around ... be
sure your everyday companion is a Mono-Bander from SWAN ELECTRON ICS.

These models available:
SWAN MB40 (7.0 to 7.3 MHzl $249.95
SWA N MBBO (3.5 to 4.0 MHz) 5249.95

Acce sso rie s includ e :
SWAN MB10D ( 10 0 W att P .E ,P. so li d -state A m p l ifie r u sab le fro m 3 t o 3 0 M Hz w i t h

approp riate filter . Prov id e d wi t h o n e f ilter . P le a se speci fy band w h e n o rderi n g .) . . . . $1 39.95
SW A N M B200 ( 2 0 0 W att P.E .P. solid -state Amplifier usable fr o m 3 t o 3 0 MH z wi th

appropriate filter . Provided w ith one filter. P lease specify band when ordering.) . ... $ 2 0 9 .95
A d d it io n a l filters available.

S W A N 55-1200 ( 12 0 0 W att P.E .P . , tube type, L i n ear Ampli fi er ) $ 299 .00

Financing is ava ilable. S25.00 down puts a SWAN Mono·Bander in your car if you take advantage of
Swan's Credit Service. Write directly to us for details on how easily you can qualify for this serv ice.

~SIlflA ItI
~ ELECTRON ICS

. .. ... ..·' O. c. .... c _ "00

305 Alrpor1 Road· Oceanside. CA 92054 · Phone ( 714) 757-7525
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T ilE55 I\la rk 4 pro ject began last fall when
F il G alluppi o f Venus Scientific re tained our
firm to do a study o n the potenti al market o f
am ateur SST V. As pout o f th is project. the
author decided that the best way to learn
about slow sca n was to build a mon ito r, and
o ut o f th is ac tivity evo lved th e M ark 4 .

T he 55 Murk 4 is a n ex perimenta l model
buil t by th e author from va rious ham lite r
a tu re and docs not represent the engineering
adva nces later de veloped by Venus Scientific
during their R &D program . The Mark 4
docs, however, produce a picture as good as
the other gear avai lab le today. A nd con
sidering the simplicity of construction. it
mak es an excellent homebrew monito r.

T he main differe nce between this mo nitor
and the commercially available equi pment
is tha t a much smaller screen size is used. This
came about from several experiments which
showed that display sizes greater tha n 3
inches or so didn ' t give as good an apparent
picture because the human eye could n' t inte 
grate the ho rizo ntal lines. T hese tests were
conducted at viewing distances of 18 inches
under ac tual operating conditions.

Circuit Description
Look ing at fig . I , a slow scan signal from

a commu nica tions receiver o r other source is
selec ted by S, and fed to V, . an Op amp set

· c/ o Pla nt and Plant Associates, 25 5th Ave..
New York. N.Y. 10003

up to give full lim iting with input levels over
100 millivolts. Back to back silico n diodes
protect thc input from excessive d rive.

A satura ted output o f approximately 25
volts peak-to-peak is produced by V , and th is
sq uare wave signal is feu into Video Detect o r
tuned c ircuit L 1-C ,. Out of this netwo rk
comes amplitude modulat ion (video com
posite ) corres pondi ng to th e SSTV frequency
mod ulatio n. ( A sim ilar techniq ue is used
when f.rn . is copied on an a.m . receiver via
slope tuning. ) The a.m. signal is amplified by
Q,. stepped up by T ,. rectifi ed by D ,-D •• a nd
fed into the grid of a C RT providing intensi ty

The a uthor com pa res the compact 55 Mark 4 slow
sca n TV monitor with a sta nd a rd 5" electrostatic

d efl ection CRT,
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Fig . l-Block diagra m of the 55 Ma rk 4 slow scan TV monitor.

mod ulat io n o f the moving elect ro n beam . It
is the intensity ( Z axis) modula tion that pro
vides the black. shades of gray. and white
(green) seen o n a viewed pictu re.

T he output o f the Video Detector a lso
feeds the Sync Detec to r. L, -C,. a parallel
tuned network tuned to the sync frequenc y of
1200 Hz. This outpu t is rec tified by D" and is
amplified by Q~ wh ich d rives Pulse Sha per
Q". providing a h igh rise time pulse which is
capacitively coupled to the B, leg o f the Ho r
izo nta l Osc illa tor unijunc t ion Q I to provide
hor izontal sync.

Ho rizo ntal Pulse Shaper Q" also feeds an
integra to r ne twork R 1:l-C a which ignores the
5 milli second horizontal pulses but sees the
30 mill isecond vertical pulses. T hese vertical
pulses are ampli fied by Q,. shaped by Q" and
fed via C.; to the B, leg o f Q,,,. the Vert ical
Osci lla to r un ijunction.

T he necessary saw-tooth wave forms to
provide vertical and horizontal sweep arc
provided by f ree-ru nni ng unijunction oscil
la to rs (Q -I and Qw) which arc synch ro nized
by pulses from their respective sync circuits.

Linearity of the uni junction saw-too th
wave form is p ro vided by feeding the tim ing
capacitors (C. and C,,) from the 300 v, su p
ply. thus givi ng the same effect as a constan t
current source. This method saves two ad
d it ional transistors and their assoc iated corn
poncnts.

T he saw-tooth o utpu t o f each o f the uni
junctio ns is buffered and fed 10 a di ffere ntia l
am plifie r consisting o f a pair of high voltage
transistors (Q,,-Q,. Q."Q,,,) which control
the electrostat ic deflection plates of the C RT .
These deflec tion pla tes provide the horizonta l
and vertical movement of the electron beam
on the face o f the C RT.

Elect rosta ti c Versus Magnetic Deflection
Electrostatic deflection was chosen wi th

the M ark 4 because the author felt the lower
anode voltage requirements o f elec trosta tic
tubes ( 1-2 kv vs. 6-12 kv fo r magnetic)
would simplify construction and also, elim
ina tion of the yo ke required for magnetic
deflec tion would save both money and phys
ica l space within the monitor. Electrostatic
deflection is also easier to design because all
tha t is needed is a n oscilloscope circuit sug
gcsted by a C RT manufact urer and two pairs
o f d ilTcrential transistors to control the deflec
tion pla tes. The system is, fo r all practical
pu rposes, automatically linea r and balanced.

E lectrostatic tubes a lso seem mo re com
mon ( hence. less expensive ) especially in the
smaller sizes due to the ir popula rity in test
equ ipment. Their main drawback seems to be
a greate r sens itivity to stray magnet ic fields
In the Ma rk 4 the problem was easily solved
by putt ing the power supply in a se parate box.
For those who want the power supply in the
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Close-u p of the limiter and syncn d etector board
CBl. At the lower righ t is U1• the input limite r,
above which is the vide o a mplifier stage 0 1• Across
the top ore the ho rizontal and verti cal sync sta ge s

The two shie ld co ns house I I and l ,.

Mechanical Construct ion
T he monitor was built into a cabinet

measu ring 5 ·~ ~ x.H6: X 13 inches deep, which
is model 350 I manufactured by Buckeye
Stampi ng Company. Columbus. Oh io 4 320 7.
If this case is used. milling of the top and
bottom front braces will be required to fi t a
3-ineh C RT . This is not a big job and the re
sult is a very professional appearing unit. The
aut ho r a lso cut two inches from the rear o f
the case so the enclosu re was compatible with
thc depth o f othe r communicat ions equip
ment.

playas there is more elect ron activ ity on a
smaller screen size,

Another thing thai was observed was tha t
all P7 phosphors m e not a like and some
scem to have a grea ter afte rglow than ot hers,
possibly because in the manufact u ring pro
cess more phosphor was used, o r less. , . or
something!

By the way. the smaller 3-inch C RT allows
a greatly red uced monito r to be built because
a 3-i neh C RT tube length is 10 inches typic
ally and a 5-inch lube such as the 5U P7 is 15
inches long : q uite a price 10 pay for an extra
inch or so of picture size, especially if it isn't
needed .

CRT Sel ect ion
The author chose a 3J P7 for his model

because of ih current surplus avai labi lity. I

Other tubes including 5U P7 and 3 RP7 have
also been successfully used with this circuit:
however. it was found thu t a 5 inch tube was
oversized for what the author considered the
ideal display size. In the author's o pin ion a
raster o f 2 x2 to 3 X3 seemed the best size
because a larger raster gave too much ap
parent line structure. The smalle r size raster
nlso gives an apparently brighter p ic ture d is-

mon ito r, Mu met al CRT shie lds are avail
able. A co mplete line o f C RT sh ields is avail
able from the James M illen Mfg. Co"
Malden, Mass.

The o ther appa rent d rawback to electro
stat ic dcllcct ion tubes is that their construe
t ion doesn' t allow anode vo ltages higher than
2 kv typicall y; hence, thc trace line o n the
screen doesn't look as bright as magneti c
tubes runn ing a t 6 kv o r more. H owever.
SSTV is based o n phospho r a fte rglow, not
trace line bri lliance a nd the author fo und that
it took at least 5 kv more to yield a pe rcept
able increase in afterglow.

Top view of the moni to r showi ng pla ce me nt of the
CRT and the three circuit boards. The con trol a t

the rear (to p) is the Focus cont ro l R12 •

1 Available from Harry Electronics. 512 Hro ad 
way. New York , N. Y. 100 12
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View of the right side of
the monitor showing the
three circu it boords which
contain most of the wiring .
W hen assem bled, the Hor
izontal Hold and Contrast
con trols a t the left are
moun ted to the front pane l.

As is shown in the pictures the C RT is
mounted with fro nt and rear strapping to the
left side of the enclosure. On the right wall of
the enclosure arc mounted the three circui t
boards contai ning the electronics and mount
cd betwee n the C RT and the circuit boards
is transformer '1'1'

The front panel of the enclosure has four
JA -inch mount ing holes for the front panel
controls and a 2-inch-square cut-out for the
C RT displ ay. The autho r recommends that
this cut-out he done on a milling machine by
a rnachinest, for an attract ive appeara nce.

The rear panel has provisions for the two
input jacks I I a mi I ::. , and power jack J:1,

which is an oc tal male socket (l:t can be
elim ina ted hy running a cable out the rear of
the mon itor through a grommet ) . Also
mounted on the rea r panel is R ! ".!. the focus
pot .

In th is model the various connections were
soldered di rectly to tthc pins of the C RT as
socke ts are very space consuming and the li fe
o f a C RT is usually qu ite long.

Electronic Assembly
For case of assembly and testing. the 55

Ma rk 4 electronics are built on three circuit
boards. Circui t Board 1 has the input limiter
stage, sync stages and video stage, and Circuit

OllIE Fig. 2-Schemotic d iagra m of the SS Mark 4
slow scan TV mo nitor. All ca pacito r va lues a re in
mf; a ll resistors a re 1/4 watt. Coils 1. 1 and 1. ] a re
J. W. Miller 9062 su bminia tu re r.f. coi ls 0 5 to 40
mh), 1. 1 a nd C1 must be tuned to 2300 Hz; 1.] a nd
C, must re sonate at 1200 Hz. T1 is a sma ll 6 .3 v.

filame nt transformer.

Boa rds 2 and 3 have the horizontal and vert
ical sweep a mi deflection circui try respec
tively.

T he photographs show the layout o f the
wiri ng on (he various PC boa rds. \Viring is
straight fo rwa rd and, as only audio frequency
signals are presen t, only a minimum o f pre
ca ution is necessary.

A note of caution : The cat hode and the
G r grid of the C RT arc opera ted at a poten
tial of I~oo volts negat ive and high voltage
wirin g should be used in these areas. It is
also recomm ended that the bri ghtness contro l
pot he insulated from the panel as thi s contro l
also has minus I HOO v , The autho r found
this step was not necessary provided anode
voltage did not exceed 2 kv, but as a sa fety
precau tion and to prevent arc ing, th is might
be explored. The author used shrink tu bing
over all high voltage leads where they term
inated at the brightness control a nd at the
focus control to add a measure of protection
from high voltage arcing.

Testing and Alignm ent
Testing and alignment of this project will

require an oscilloscope. v. t.v.m.. and audio
signal generator. Do not apply high voltage
until all vertical, horizontal, and video drive
circuits have been tested to prevent accidental
burning of the C RT phosphor, and contact
with the high vol tage.

Readings on the authors model were taken
with a Tektronics 532 scope and a Heath
VT-I . Signal source was provided by a Heath
IG -18 digital audio generator and recorded
SSTV signals.

The author foun d that the best way to
record SSTV signals for test ing was to mon
itor 14.230 kHz, the national SSTV ca lli ng
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Close-up of the ve rtica l oscilla to r and deflect ion
boa rd C83. The la rge tra nsisto rs at the upper righ t
ore the hig h volta ge deflec tion pa ir. The P-C pots
are Vertical Size, R" (uppe r left), and Ve rtica l
Position, RII . The Horizonta l board, C82, is simila r
and is mounted below CB3 as shown in the photo

on page 37.

frequen cy and have a recorder (preferably
not cassette) sta nd ing by. P roper tun ing is
very importa nt and thi s is accomplished by
tun ing the s.s.b, signals for best voice clari ty
before S~IV transmission. Off the ai r signals
a rc very helpful because they arc a good test
of how the mon itor performs under actual
conditions, i.r.• in terference, noise. splatte r,
etc .
A IiJ.:,lI l1Icn f of CHI· Limiter, Svnc a nd Video-
"mud:

T est ing of the limiter is accomplished by
feeding in a SSTV signal and observing an
f.m . modula ted square wave outpu t at T P I
of abou t 25 volts peak-to -peak. Full limi ting
shou ld occu r w ith in put signals o f 100 milli
volts to seve ra l vo lts .

Once the limi ter is working, the video de
tector Lt-C 1 is tuned. Alignment of the video
detector and sync detector circuits requires
an aud io signal generator tha t can provide 1/2
volt into H oh ms a t 1200 cycles, thc sync
freq ue ncy: 1500 cycles, video black; and
::! JOO cycles. video wh ite .

The video detector is Hilled by feeding
2300 Hz a t 0.5 v. or more into the monitor
and adjus ting L 1 for minimum signal a t T P2.
This sho uld be about I v, POp. C hanging thc
audio generator to 1500 cyc les ( what is
known as black o n the video system) should
produce a peak-to-peak reading of approx
irnarcly 6 volts . The diffe re ntial between one
volt a nd 6 volts is applied to the video am pli 
fier stage QI' ste pped up by r l , rectified. and
is then used as the G t d rive to produce black
and white on the C RT.
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With the CONT RAST control R. a t maxi
mum , the Video Ampl ifi er QI is· tested by
observing I v. pop at 2300 H z (white ) and
6 v. pop il l 1500 Hz ( blac k). T he o utpu t o f
rectifier bridge °1-0 , (T1' 4 -T P4A) wi ll
show approxi matel y 7 v. pop a t 2300 Hz and
30 v. pop (complete C RT blanking) a t 1500
Hz, which is video blac k.

T he sync detecto r is ali gned by se tti ng
SYNC DR IVE UI at mid-range ami feed ing a
1200 Hz signal into the mo nito r. Ali gnment
of the sync seperatcr consists of tuning L..
for a maximum signal at test point 5. Th i ~
reading will be approximately 3 v. pop. If it
is not . adjust SY:" C DR IVE R I to attain this
read ing. As .1 po int o f reference, swi tch ing
fro m the sync freq uency o f 1200 cycles to
1500 cycles should red uce the vo ltage a t T P
5 to I v. p-p. Continuing even fur ther, go ing
'02300 cycles. T P 5 should produce a voltage
of 50 millivolts and going down 10800 cycles
there should be a reading of no more than I
vo lt.

With the sco pe o n thc collec tor o f Q:I (T P6)
and a slow sca n signal being feu in to the
mon itor there sho uld be a nega tive going
pulse o f 12 volts at the horizontal svnc rate of

•
15 cycles. The sync scparutcr L'.,! can be fine
tuned to produce the widest and cleanest
negat ive go ing pulse a t this poin t.

The ve rtica l sync sc peratcr is ad justed by
feeding SST V signals into the mo nito r and
advancing \ 'ERTICAI. SYSC DRIVE. R ... . 10 the
point where only 30 mill isecond vertical sync
pul ses sho w at T P7. This is an importan t
adjustment because if it is advanced too fa r
horizo nta l pulses will come th ro ugh 10 trigger
the ver tica l osci lla tor. The bui lder may wish
to experiment wi th this co ntro l.

with both the horizontal and vertical sep
c rate rs work ing. there sho uld be 15 volts
negative pulses ava ilable to trigger thei r re
spect ive sweep circuits.
Test ing or H orizontal Board C B2:

\Vith Horizontal Osci lla tor Q .. work ing
there will be a linear saw-tooth a t T P 8. T his
waveform shou ld be variable from 12 to 18
Hz depending on the selling of the HOR IZON

T Al. control . R 4' and will go from 2 v, to 7 v.
Ho rizo nta l deflectio n transisto rs Qil and

Q, are set up by ad justing HO RIZO NT AL SYM 

M ET RY control R I : to yield an 80 v. saw-tooth
wave a t T P9 and T PIO when HORIZONTAL

SIZ E control, R ;,. is at maxim um. HORiZONTA L

!'OSITION con trol R , will be a t about m id
range.

IContinued o n page 91]



1973 Armed Forces Day
Communication Tests

C.W. Rece iv ing Test
A c.w, receiving test will be conduc ted for

any person capab le of copying Inte rnational
Morse Code at 25 words per minu te, T he c.w,
broadcast will consist of a speci al Armed
Forces Day message from the Sec retary of
Defe nse to all radio amateurs a nd othe r pa r-

a.mO:.--145.0----: i ~f6 0-

I.s .b .
r. s.b.
u.s .b.

I.s .b.
I.s .b.
c .w.
c .w.
u.s .b .

4025
7305
731 5
13997 .5
14397

Mil itary
Frequ ency

(kHz un less
otherwis e

noted) Emiss ia n Amateur Ban d
4001.5 c .w. 3.5-3.65
4020 t.s.b. 3.775...t.O
4030 RllY 3 .65·3 .775
6997.5 c .w. 7.0·7 .t5
t4405 c.w. t4 .0-14.2
20994 u.s .b . 21.25-21.45
3385 c.w. 3 .5-3.65
4012.5 RTTY 3.65-3.775
4040 I.s .b. 3 .775 ·4 .0
6970 I.s .b . 7.15·7.3
730t c.w. 7.0·7 .05
7380 RTTY 7.1-7.15
7385 c .w. 7.05-7.1
13827.5 RllY 14 .1·t4 .2
14385 u.s .b . 14 .2·14 .35
14400 c .w. 14 .0-1 4.1
27900 u. s.b. 28.5·29.7
49.692 mHz a .m. 50.1-54.0
143 .820 mHz a.m. 144 .1-146 .0

Aircraft to Depart Wash ington. D.C. 19 / t300
GMT : Providence . RI 19/ 1400 GMT; Buffal o.
NY 19 /1500 GMT: Indiana polis . IN 19 '1 630
GMT: Memph is . TN 19/t730 GMT; New Orleans ,
LA 19 11830 GMT: Ta lla ha ssee . n 19/1 930
GMT; Miam i. Fl 19/2030 GMT: Jacksonville, Fl
19 /2115 GMT: Spa rtanbur l!: , SC 1912215 GMT;
Wash ington. DC 19/2300 GMT

The a irc raft will be flying from San Franc isco
10 Los Angeles to seattre and back to San
Franci sco.

4008.5
7350
13975.5

NSS (Naval
Commun ica
t ion station.
Washin g·
ton, D.C.)

statt en

W' R
(Army Rad io
Washing
ton. D.C.)

NSSAM (Navy
Airc raft)

NPG (Naval
Communica
t ion Station.
San Fran
cisco, CA)

4001.5 I.s .b. 3 .775-4.0
4005 c.w. 3 .5-3.65
4010 C.w. 3 .65·3 .75
6989 c.w. 7.0-7 .07 5
7301.5 I.s .b. 7.15-7 .3
7347 .5 RllY 7.0-7.1
7365 c .w. 7.075-7.t 50
13922.5 RTTY 14 .0-14 .15
14356 u.s .b. 14.2-14 275
14375. c.w. t4 .0 ·14 .1
14389 u.s.b. 14 .27S-14 .35
20983 c.w. 21.0·21.2
20998 .5 u .s .b. 21.27-21.4
*49 .995 mHl e.m.zu.s.n.ze .w. 50 0·51-0
°143.995 mHl e.m.zu.s.b.vc.w. 144 .0-1 46.0
*0148·4t mHl a .m.l RTTV 145 .0-146 .0
0· 148 .95 mH l f .m. 146.0-148.0
°222.0 a .m.lu .s .b.lc .w.221.0-222.5

° To be ope ra ted from Mt. vaca
... To be opera ted trom Ml. Diablo

-_. _- -
NPGAM (Navy 148.005 mHl
Airc ralt )

NONNN (Naval
Academy.
Anna polis ,
MD)
AIR (Ai r
Force Radio
Washington.
DC)

E AC II year. on the th ird Sat urday in M ay,
the Department of Defense spo nsors the ob
serva nce of Armed Forces Day. This years
observance, the twenty-fourth. will be held on
Saturday, May 19, 1973. Once again the
Depart ments of the Army, N avy and Air
Force will conduct comm unicat ion tests be
[wee n mili ta ry radio stations and amateur
radio sta tions [0 demonstra te the partnership
a nd mutual respect enjoyed between the U .S.
amateur rad io com m un ity and the U .S. m ili
tary.

T he test s will consist of m ilit a ry-to -arn a
tcur c rossband operat ions. using continuo us
wave (c .w.) , voice (s.s.b.) and radiotc lctypc
wr iter ( RTIY ) modes o f operation and c .w.
and RTIY receiving tests. QSL ca rds, de
signed especiall y for this occasion , will be
forwarded to those a ma teurs who establ ish
two-way contact with part icipat ing m il itary
sta tions confi rming crossband communica
tions. Certificates wi ll he awa rded to those
who aptly dem onstrate their operating abili ty
a nd tech nical skil l by receiving an acceptable
copy of the Secretary of Defense o riginated
c .w. and / o r RTf'Y mcssage (s ) t ransm itted
d ur ing the receivi ng po rt ion of the com mun
ication tests. Interception by sho rtwave li...
toners (s.w .l.j will not qualify for a QSL card
in confirmati on of commun icat ions. How
eyer, a nyone who has the equipme nt and the
abili ty may copy the Secreta ry of Defense
messages and will he eligible to receive a
certificate.

Milita ry-To-Ama te u r Crossband Test
The military-to-amateu r crossba nd opera

tions will be conducted from 19/ 1300 G M T

10 20 / 0 245 GMT. The m il ita ry stations \VA R,
NSS. N PG, Nl\NN N and AIR wi ll transm it
on mil ita ry frequ encies and listen for amateur
... rat ions transm itting in the portions of the
amateur bands indicated below. Additionally.
consistent with operat ional and training com
mitm ents. U.S. Navy uirc ra fts using the call
signs N SSA 1\1 a nd N PGA M, will conduct
c rossband operat ions on frequencies listed
below whil e fl ying over var ious cities. T he
operato rs at the m ilitary stations will specify
that portion o f the amateur sub-band they arc
tunmg.
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ticipants, The c.w. broadcast will commence
a t 20/0300 GMT with a ten minute CQ call

for tuning purposes wi th the Secretary of
Defense message com me ncing preci sely at
2010 3 10 GMT as fo llows:

RTTY Receiving Test

A radiote letypcwritcr RTfY receiving lest
will be cond ucted for any individual amateur
or station possessing the required equipment.
T his is a test of the operator's technical skill
in aligning and adjus ting his equipment. and
serves to demonstra te the growing number of
amateurs becomi ng skilled in this method of
rapid communications. The RlTY broadcast
will consist o f a special A rmed Forces D ay
message from the Secretary of Defense to all
radiotcletypcwri ter enthusiasts. The broad
cast will be trans mitted at 60 wo rds per min
u te. heginning a t 20 / 0335 GMT with a ten
m inute CQ call for tuning purposes followed

by the Secre ta ry of Defense message at 20/
0345 GMT as follows:

Submission Of Test Entries
Transcriptio ns should be submi tted "as

rece ived ." No attempt shou ld be made to cor
rec t possible transmission errors.

T ime, frequency and call sign o f the sta
tion copied as well as the name, call sign (if
any) and address, including zip code o f the
individual su bmitti ng the ent ry must be in 
dicated on the page contai ning the lest . Each
year a la rge number of acceptable copies a rc
received with insullicient informa tion. there
by precluding the issuance of a certificate .

Entries should be postmarked no later than
25 May 1973 and submitted to :

A rmed Forces D ay Tests
C hief, Navy-M a rine Corps M A RS
440 1 Massachusetts A venue. N .W.
Wash ington. D.C. 20390
Mail Stop 394

Frequencies (kHz unless
otherwise indicated)

4030,6997 .5, 14405
40 12.5 , 7385, t 4385
40tO. 7347.5 , 13992.5
148.4 10 mHz
73 15,13997.5

Transmitting Station

WAR-Army
NSS-Navy
NPG-Navy

A IR-Air Force

Frequencies (kHZunless
otherwise indicated)

4030, 699 7.5 , 14405
40 12.5,7385. 14385
4005 .6989. 14375.
49 .995 mHz, 143.995 mH z
73 15, 13997.5A IR-Ai r Force

Transmittinc Station
WAR-Arm y
NSS- avy
NPG - N avy

OSCAR-6 News &
Orbital Predictions

BY GEORGE jACOBS.* W3ASK

B ymid-March all continued to go well
with thc OSCAR-6 satellite. as it neared its
lifth mo nth of operation. The only serious
ma lfunct io n to repor t is the drastic reductio n
In the level of the 4.35. 1 rn Hz telemetry trans
ru iner dur ing earl y Ja nuary. possib ly d ue to
a defecti ve r.f. transisto r. Fo rtunat ely. the 10
meter te lemet ry transm ission s on 29 .45 mHz
a rc back 10 almost fu ll strength agai n, so tele
metry data continues to be received on a
regular basis.

\Vith the 10 meter telemetry channel back
in operation, an extra day has been added to
the OSCA R-6 operating schedule. The satel
lite is now in service every Friday. Saturday.

<Space Communications Editor, CQ
11307 Clara Street. Silver Spring, Md. 20902

Sunday and M onday, G M T . In terms of EST,

OSCA R-6's repeater will begin operat ing a t 7
P .M . each T hursday a nd remain in con ti nu
ous operation unti l 7 I·.M . Mo nday.

The repeater will 00 o n Tuesd ays, Wcdnes
days and Thu rsd ays to permit the so la r cells
o n the sate lli te's oute r surface to recharge
the o n-board battery sys tem. At times the
satellite may be placed into o pera tion during
the 00 days in ordcr to receive importa nt
telemetry da ta . T he Rad io Amateur Satellite
Corp. ( A I\lSAT) urges that communications
through the satelli te 1101 be attempted during
oD days even tho ugh the satellite m ight be on.
T his could interfere with the co llect ion of
te lemetry dat a and the p roper charging o f the
sate llite 's batte ries. AMSAT also em phasizes
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"Orbits will pass within view of ureus o f the con
tinental United States.

Orbital Predictions
Here 's a nother excl usive for CQ. T he fol

lowing table contains times that OSCA R-6
is pred icted to c ross the equato r in a south
to -north direction for each orbit du ring the
four day on periods in June. O rbital data for
M a y is contained in "OSCA R-6 News" ap
pea ring in the February. 1973 , issue of CQ
(p.39 ).

U plink Frequency Passband: 145.90 to
146.00 m Hz

Downlink Frequency Passband: 29.45 10
29.55 mHz

Downlink-U plink Frequency R elationship:
F down = F up - 116.456 mHz :!: F

doppler, where F doppler = 4.5 kHz
near the beginn ing o f an overhead pass ;
= 0 kHz at the m iddle of the pass;
= ---4.5 kHz nca r the end of a n over 

head pass.
Beacon & Telemetry Frequencies:
29.45 m Hz, operating at ncar normal sig

nal level
435 .1 m Hz. o pe ra ti ng at very low signa l

level

Ju ne I Friday
(I nit ial Orbit #2860)
0154.0 075.9"
0349.0 104.r:
0544.0 133.4
0739.0 162.2
0934.0 190.9
11 29.0 21 9.6"
1324.0 248.4"
1519.0 277.1"
1714.0 305.9"
1909.0 335.0
21 03.9 003.3
2258.9 032.1"

June 2 Saturday
(Init ial Orbit ::2872)
0053.9 060.9"
0248.9 089.6"
0443.9 118.4"
0638.9 147.1
0833.9 175.8
1028.9 204.6
1223.9 233.3"
141 8 .9 262.1"
1613.9 290.8"
1808.9 3 19. 6
2003.9 348.3
2158.9 01 7.1
2353.9 045.9"

Long. W.
of

Crossing

Time
Equa tor
Crossed
(GMT)

June 3 Sunday
(I nil ia l Orbit #2885)
0148.9 074.6"
0343.9 103.4"
0538.9 132.1
0733.8 160.8
0928.8 189.6
1123.8 218.3"
13 18.8 247 .0"
15 13.8 275 .8'
1708 .8 304.6'
1903 .8 333.3
2058.8 002.0
2253.8 030.8'

Ju ne 4 Monday
(Initial Orbit :2897)
0048.8 059S
0243.8 088 .3 '
0438.8 117.0'
0633.8 14 5.7
0828.8 174.5
1023.8 203 .2
1218.8 232.0'
141 3.8 260.7'
1608 .8 289 S
1803.7 318.2
1958.7 347.0
21 53.7 0 15.7
2348.7 044.5'

Long. W.
of

Crossing

Time
Equator
Crossed
(GMT)

Orb ital Parameters
A fte r five months in orbit. OSCA R-6 's key

orbital parameters have stab ilized as fo llows:
Period: 114 .9945 m inutes
Inclination 10 Equator: 10 1.73 degrees
Equato rial C rossings: 28.7485 degrees

progressively to the west for each new
o rbit in a south-to-north direction

Sa te llite QSO's
OSCAR 6's two-to- ten meter repeater is

gett ing a very heavy workout. It is estimated
th at about 1000 stations in 50 countries had
successfu lly co m m unicated th rough the satel
lite by m id-M arch. Most of the QSOs were on
c .w. and s.s.b .. but a few have a lso been made
on SST V a nd RTTY. Distance covered varies
between 0 and about 45 00 m iles.

Unofficial leaders seem to be Dave, K7B
BO and Ra ndy, VE2BYG . F rom his T acoma,
Wash ington QTH Dave had racked-up more
th an 2200 satellite QSOs by mid-M arch , in
cludi ng a t least 35 sta tes and 10 cou nt ries. He
ho lds the di stinction o f working many sta
lions in both Europe a nd Japan .

Close behind is Randy, who by m id-M arch
reported nearly 1500 two-way contac ts from
his Alouelle, Q uebec QTH. Among these arc
40 states co n fi rmed . 25 countries and mo re
tha n 350 trans-Atlantic QSOs'

G reatest interest in OSCAR-6 seems to he
in Califo rnia , where AM SAT records show
no fewer than 50 sta tio ns regularl y working
through the salellite.

OSCAR-6 is also ga ining in popul arit y in
the Soviet U nion. where a dozen sta tions arc
activel y communicating through it. T he first
U SS R· or th A m e r ic a n 2-way con tact
th rough the satelli te was mad e on December
II, between UA IDZ a nd VE2RYG. Severa l
more have been made since then. (T he very
finc USSR·USA sa tellite QSO was made on
December 22, 1963 between the late U P2 0 N
a nd K2G UN , now W2WD, using the OS
C A R-4 satell ite.)

In Austra lia VK JYDB reports successful
:!-way RTI"Y co ntac ts with VK 6HK over a
di stance of 2000 miles. Near perfect copy
was ach ieved using f.m . with a devia t ion of
-+- 10 kHz and nar row sh ift of the aud io
tones

that it is im perative for sta tio ns to keep their
erp down to below 100 walls in order not to
overload the repeater and shorten its life.
This level has been found in practice to be
sufficient for working th rough the satellite,
even at maximum distances.
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Time
Equalor
Crossed
(GMT)

Long. W.
of

Cross ing

Time
Equalor
Crossed
(GMT)

Long. W.
of

Crossing

Time
Equalor
Crossed
(GMT)

Long. W.
of

Crossing

Time
Equalor
Crossed
(GMT)

Long. W.
of

Crossing

[co ntitl lled on page 94]

Sec "OSCAR-(l News" in the February.
1973 issue of CQ (p. 40 ) for a method of
plott ing accurately OSCAR-6's, orbit knowing
the time and longitude o f eq uato ria l c ross
ings. Times of sa te ll ite signal acquis itio n and

June 8 Friday
(Inil ia l Orbit # 2947)
0038.5 057.1*
0233.5 085.8*
0428.5 114.6*
0623.5 143.3
08 18.5 172.1
1013.5 200.8
1208.5 229.6*
1403.5 258.3*
1558.5 287.1*
1753.5 315.8
1948.4 344.6
2 143.4 0 13.3
2338.4 042.1*

June 9 Saturday
(In itia l Orbit #2960)
0 133.4 070.8*
0328.4 099. 6*
0523 .4 128.3*
0718.4 157.1
0913.4 185.8
1108.4 214.6*
1303 .4 243.3*
1458.4 272. 1*
1653.4 300.8*
1848.4 329.6
2043.4 358.3
2238.4 027.1

June 10 Sunday
Initial Orbit #2972)
0033.4 055.8*
0228.4 084.6*
0423.4 113.3*
0618.3 142.1
0813.3 170 .8
1008.3 199.6
1203.3 228.3*
1358.3 257.1*
1553.3 285.8*
1748.3 314.5
1943.3 343.3
2138.3 0 12.0
2333.3 040.8*

Ju ne 11 Monday
(I nit ia l Orbit #2985)
0 128.3 069.5*
0323 .3 098.3'
0518.3 127.0'
0713.3 155.8
0908.3 184. 5
1103.3 2 13.3'
1258.3 242.0'
1453.3 270.8*
1648.2 299.5*
1843.2 328.3
2038.2 357.0
2233.2 025.8

June 15 Friday
(In itia l Orbi t # 3035)
0 118.0 066.9*
C3 13.0 095.6*
0508.0 124.4'
0703.0 153.1

0858.0 181.9
1053.0 210.6'
1248.0 239.4'
1443.0 268 .1*
1638.0 296 .9 '
1833.0 325.6
2028.0 354.4
2223 .0 023.1
June 16 Saturday

(Initia l Orbit # 3047)
00 17.9 051.9*
0212.9 080.6*
0407.9 109.4'
0602.9 138.1
0757.9 166.9
0952.9 195.6
1147.9 224.4'
1342.9 253.1 '
1537.9 281.9*
1732.9 310.6
1927 .9 339.4
2122.9 008.1
2317.9 036.9'

June 17 Sunday
(I nitia I Orbit # 3060)
0112.9 065 .6*
0307 .9 094.4*
0502.9 123.1 '
0657.8 151.9
0852.8 180.6
1047.8 209.3
1242.8 238.1 *
1437. 8 266.9'
1632.8 295.6*
1827.8 324.3
2022.8 353. 1
221 7.8 021.8

June 18 Monday
(I nitial Orbit # 3072)
001 2.8 050.6'
0207.8 079.3'
0402 .8 108.1'
0557.8 136.8
0752.8 165.6
0947.8 194.3
1142.8 223.1'
1337.8 251.8'
1532.8 280.6'
1727.7 309.3'
1922.7 338.1
2 11 7.7 006.8
23 12.7 035.6'

June 22 Friday
(Initia l Orbit #3 122)
0002.5 048. 1*
01 57.5 076.8'
0352.5 105.5'
0547 .5 134.3
0742.5 163 .1
0937.5 191.8
1132.5 220.6*
1327.5 249.3'
1522.5 278 .1'
1717.5 306.8'

1912.4 335.6
2107.4 004.3
2302.4 033.1'
June 23 Saturday

(Init ial Orbit #3 135)
0057.4 06 1.8'
0252.4 090.6'
0447.4 119.3'
0642.4 148.1
0837.4 176.8
1032.4 205.6
1227.4 234. 3'
1422.4 263 .1'
1617.4 291.8'
1812.4 320.6
2007.4 349.3
2202.4 018.1
2357.4 046.8'

June 24 Sunday
(Init ial Orbit #3148)
0152.4 075.6'
0347.4 104.3'
0542.3 133.1
0737.3 161. 8
0932.3 190.6
11 27.3 2 19.3'
1322.3 248.1'
1517.3 276.8 '
1712.3 305.6'
1907.3 334 .3
2102.3 003.1
22 57.3 031.8 '

June 25 Monday
(I nitial Orbit # 3 160)
0052.3 060.6'
0247.3 089 .3'
0442.3 118.1 '
0637.3 146.8
0832.3 175.6
1027.3 204.3
1222.3 233.1 *
14li.3 261.8'
1612.2 290.6'
1807.2 319.3
2002 .2 348.1
21 57.2 016.8
2352.2 04 5.6'

June 29 Friday
(Init ial Orbit # 32 10)
0042.0 057.9 '
0237.0 086.6'
0432 .0 115.4'
0627.0 144.1

0822.0 172.9
1017.0 201.6
1212.0 230.4'
1407.0 259.1 *
1602.0 287.9 '
1757.0 316.6
1951.9 345.4
2146.9 014.1
234 1.9 04 2.9 '
June 30 Saturday

[I nit ial Orbit #3223)
0 136.9 071.6'
0331.9 100.4'
0526.9 129.1'
0721.9 157.9
0916 9 186.6
1111.9 215.4'
1306.9 244.1'
150 1.9 272.9'
1656 9 30 1.6*
18 51.9 330.4
2046.9 359.1
224 1.9 027.9

July I Sunday
(I nit ial Orbit # 3235)
0036.9 056.6'
0231. 9 085.4'
0426.9114.1*
0621.8 142.9
08 16.9 171. 6
101 1.9 200.4
1206.9 229 .1*
1401.8 257.9'
1556.8 286.6*
1751.8 315.3
1946.8 344.1
2141.8 0 12.8
2336.8 04 1.6'

JuIy 2 Monday
(I nitia l Orbit # 3248)
0 131.8 070.3'
03 26.8 099.1'
0521.8 127.8'
071 6.8 156.6
091 1.8 185.3
1106.8 214.1'
1301.8 242.8 '
1456.8 272.6*
1651.7 300.3'
1846.7 329.1
2041.7 357.8
2236.7 026.6
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Converting The Western
Union Telefax Machine

For Use In The
Amateur Service

BY IRWIN MATH,* WA2NDM

Part II-Rewiring and Prel iminary Testing

L AS 'f month we covered the "surgery"
necessary to prepare o u r mach ine fo r this
conversion. Th is month we will cover the rc
wiring phase and prel iminary test in g. Befo re
beginning however. we would suggest tha t
yo u check to be ce rtai n tha t you have som e
spec ia l "tcledctos" cu rren t sens itive rece iving
paper as well as a s ty lus. If yo u do not. these
two item s can be obtained from OU f two rna
c hi ne sou rces: R & K Electronics, 3 t I East
Sout h Stree t, Ind iana po lis, Ind iana 4 6225, o r
Van 's Electronics. 30 2 Passa ic Stree t, St irl
ing. N.J . 0 79S0. Write to them req uesting a
q uotat ion o n wha t you need . Be Sli f e 10 men
tion CQ and th is article please! It sirn pliflcs
their processing and avoids delays.

If you have trouble getting these parts rc
member the fol lowing : Suitable stylus w ire
can be obtained by cutt ing up a common wire
brush as used for scraping rust or paint and ;
the common large size current sens it ive paper
used in all of the sta nda rd m ilitary facsimile
m achines can be c ut to the required 4 1,1" X
6 V2 II size a nd used perfec tly with th is ma
chi ne .

N ow to the ac tual re wir ing:
I . Thoroughly clean the unit removing any

loose drill chips. wire remnants. dirt. ink. etc.
T he use of the various com mon so lvents
available w il l make th e ink removal job some
what sim pler. You might a lso clean the vari 
ous m ovin g pa rts a t this time but do not
a tt em pt any lubrica tion o r adjus tm ent of
these parts however, as th is will be covered
later.

Again, be sure to fo llow all steps carefully
and ex actl y in the order given . Also re fer to

• 5 Melville Lane. Great Neck , N.Y. 11023.

figures I a nd 2 which indicate the various
ste ps of the conversion.

2. Run a length of #20 gauge hoo kup wire
between the top of the fuse holder nearest the
front panel to the toggle switch.

J . Ex tend the sho rter black lead of the
power transformer and connect to the a rm of
one N .O. contact of HR. Also connect this
same wire to th e remai n ing te rm ina l o f the
toggle swi tch.

4. Connect the o ther black wire from the
power transformer to the top o f the blan k
fuse hol der-do not solder a t this time as
other wires will be connec ted to this point.

5. Splice toget he r the red wire com ing
from the coil o f the H R re lay to the red wire
coming from the 100 ohm adjustable resis to r.

6. Connect one side of the pilot lam pho lder
to the unsoldered fuse holder te rm inal.

7. Run a lead from this same terminal to a ll
o f the followi ng places.

a . The red and green wires of the d rum
m otor.

b. One lead from the feed m otor.
c . One lend from th e sty lus m otor.
d. One lead from the chopper m otor.
e. The juncti o n o f the exciter lamp trans

former and th e 2.5 mf capacitor (cut the
the o ther lead going to the 2. 5 mf n.c .
capaci to r a t th is time ) .

f. One side of the coil o f the TR rel ay (do
not solder) .

g. One side of th e co il o f the PWR re lay
(do not so lder) .

8. C onnect the rema ini ng exciter lam p
transfo rm er lead to the free end of the chop
pe r m o tor a t the motor.

9 . Connect the white lead also attached to
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th is point on the motor. to one side of the
push button swi tch a nd to the normally open
co ntact of one section of the outgoing push
button switch.

10. Connec t the re mai ni ng co ntac t o n the
sec tion of the H R relay already being used , to
the movable contact of both the incoming
and outgoi ng push buttons and to the free
side of the pilot lamp socket. Don't run th is
lead 100 c lose to the sh ielded wires.

1I. Connect ano ther movable contact on
both incom ing and outgoing push buttons to
the ground lug ncar the feed motor.

I.:! . Con nect the brown wi re, nca r the HR
rel ay. coming from the junction of a 2K and
2.7K resi stor to the normally open contact of
the out-goi ng switch section jus t grounded .
Also connect a .0 I mf disc ceramic from th is
same point on the term inal strip to ground .

IJ . Connect the yellow wire. at the rear
center o f the chass is to the normally open
contact o f the other incoming switch section
just grounded.

14. Connect the remai ning normally closed
contac t of this swi tch section and the outgo
ing switch section together and to the free
end of the H R relay coil.

Fig. l -Bottom view of Te lefo x
unit showing loca tion of all

conversion steps.

15 . Co nnec t the w ire
co mi ng from th e ph a se
contact to a movable con
tact on an unused section
of the outgoing switch.

16. Cut the lacing tape
holding the I mf capacitor
and swivel it (one side still
remains connected) to a
new location on top of the
feed moto r ncar the line
tra nsforruc r, Connect the
free capacitor lead to the
phase contac t connection
just made.

17. Remove and relocate
the 2.5 mf a.c. capaci to r on
one mounting screw of the
output choke coil.

IS. Connect the black
drum moto r lead to the free
side of the 2.5 mf a.c. capa
ci tor and also to the mov
able arm of the LR relay.

19. Connect the free side of the stylus
motor to a normally open contact of T R.

20. Connect the free lead of the feed 010

101' to a normally open contact of relay T R.
21 . Connect a wire fro m the movable con

tact of relay BR to the movable contac t of T R
in the stylus motor section. a nd to a normally
open section of the incoming push button.

22. Unsolder the red and white wires from
the line transforme r an d connect the left hand
transforme r lug to chassis ground at the lug
next to it.

23. Connect the right hand transformer lug
to the arm o f the remaining open incoming
swi tch section.

24. Connect the red shielded wi re to the
normally closed switch position and the white
wire to the normally open position of th e
switch section used in step 23.

25. Connect a wire between all of the fol-
lowing points:

n, The movable con tac t of the incoming
switch section going to DR and T R.
b. T he normally open contact o f the in-

MOO

-.!, -.!, .!,
Out Stop l n

J
( 7cI 19

~9
~26JP

TR

u

~
( 7eJ-. 2 . 5mf
- 18 nov.

,---, ,"
L-...J 400;.:v::.'\Cov.:~ ....-/

0 0 32J)9)
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~
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Incomi ngStopOut goIng

rema ining conductor of the cable to the in
coming swi tch deck lug with the red shielded
wlrc.

•
32 . Connect a wire from one side of the

coi l of relay I. R to o ne side of the coil of relay
IlR to pin 4 of the 6V6.

33 . Connect pins 4 and 5 of the new 9 pin
tube socket to gethe r and to pin 3 of the near
by 6A U6 tube socket.

34. Con nect p in 9 of the 9 p in socke t to pin
4 of the 6A U6 socket.

35. Connect a 390 ohm II'! wall carbon re
vistor from pin 3 o f the 9 pin socket to
ground.

36. Connec t a wire from the free end of
relay LR (the coil) to pi n 6 of the 9 pin socke t.

37. Connect a wire from the free end of re
I'll' IlR (the coil ) to pin I of the 9 pin socke t.

38. Connect a 390 o hm resistor between
pin 8 of the 9 pin socket and the remaining
o utgo ing switch deck lug ( .C .) associated
wit h the phase contac t.

39 . Con nect a wire from the normall y
closed contac t of the remaining open con tact
section of the TR re lay, to the terminal strip

®
TR ..L-

6V6 LR ~@)
p, n 1 t )

251~, '...... ~, ,,
k:- 250

,, ,
6V6

A
, ,

'6I ~ (20) P in 4
"::::::

2'
~ ffl ..c:

7f ' (zi).
28 ,......

~
-<W '...... ~
'-"

~
1(3 )

EF jr "'"
y

t~LW ~
5 J ®~

" 70

-@
ct of

~Icon- 14
250

the .eg to
( I5I ' 6) 1I

T J 'to' Q.4) &~
38 b "-J

sec- ' 900

!~ Bcp I
@-o "ct o f ,,-..

.,~
•

(25. e

~c
or IN 1 'i4

he feed '-'

c::o c ~ c

Fig. 2-Details of reloy and
switch wiring.

coming switch H R section .
c. The normally open conta
the outgoing switch section
ncctcd to the H R contact.
d . The movable contact of
outgoing switch sect ion goin
the push but ton.
e. The arm of the fced motor
tio n contact of relay T R.
f. The normally closed conta
LR.

26. Connect a I N2070,
4004 si licon d iode between t
moto r side of the T R relay contact
and the T R re lay coil, cathode to the
coi l.

27. Connect a I N2070 or I N4004 silicon
diode between the coil of the T R re lay (same
side as the previo us diode) and the no rmally
open contact of the BR re lay. The ca thode
goes to (he coil.

28. Connect a 11'1 20 70 o r 11'14004 silicon
diode between the coil of the TR relay and
the free end of the push button switch. Con
nect the cathode to the relay coil.

29. Connect a 1N2070 or I '400 4 silicon
diode between the same push button terminal
and the open coil contact of the P\VR relay.
Connect the cathode to the relay coil.

30. Connect one conductor of a 2: conduc
to r shielded cable (o r 2: separate single con
ductor shie lded cables with the shields tied
to gether) to an unused normally closed con
tact on relay T R and the other conductor to
the unused movable contact of the same sec
tion . Ground the shield at p in 1 on the 6V6
tube socket.

3 1. Connect the other end of one of the
conducto rs of the above cable to the normal
Iy o pen contact of the phase con tact switch
section o f the o utgoing switch. Connect the
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The to p a nd bottom views of the Western Union Te lefax ma chine afte r Part II rewir ing a nd pre lim.
ina ry te sting are completed. Compare the photos with f ig ures 1 a nd 2. Pa rt III of this th ree port series
will include the construction of sync circu its and the transmission and reception of actual messages.

side of the .0 5 mf capacitor coming from pin
J of the 6V6 socket. There should also he a
47K resistor from th is point 10 ground. If
the re is not . install one.

··In. Connect the common o r re tu rn lead of
the p re vio usl y installed transmitter and re
ceive r connecto rs to the bla ck ground le ad
o n the 3 contac t termin al strip on the rear
chassis lip.

.j I. Connec t the red lead to the "hot" trans
m itte r connec to r a nd the whi te lead to the
"hot" receiver connec tor.

Preliminary Testing
At this po int we wi ll perform some tests to

assure that the conversion has progressed
smoothly.

I. Re mo ve a ll tubes and test them. Be sure
to do this as we have found 2 bad ones in 3
uni ts exami ned. W hen you are sure that the
tubes arc good. clean them and replace in the
proper sockets. Also insta ll the exci ter lamp
in to its socket. Y o u do not have to test the
phototubc a t th is po int , but yo u should clean
it.

2. Con nec t the li ne cord 10 the rear pane l
connec to r a nd the a.c. lin e . Be sure two good
fuses (type .lAG 3 ampere) arc in the holders.
and turn on the power switch .

3. After about 30 seconds. relay HR should
"click in" and the pilot lamp should light.

4. Press the incoming button . The drum
should begin to turn. Nothing else should
move .

5 . A ctivate relay BR by hand . The stylus
shou ld now move tow a rd the drum a nd the

46 • CO • May, 1973

feed motor should start to operate. As soon
as you arc certain this is happening push t he
stop button . I f the unit is allowed to operate.
the stylus wi re will be ruined.

6. Press the outgoing bu tton . The drum
should beg in to tu rn . the c hop per wheel
should a lso beg in to tu rn. a nd the exci te r
lamp should li gh t.

7 . Connectin g a pair o f ea rphones, or a
scope across the tra nsm itter connec tor o n the
rear panel should show the existence of a
:2500 H z in terru pted tone si mi lar to th at in
fig. 5. Pa rt I. that can be varied in amplitude
by the tra nsmit potentiometer.

X. P ress the start button. The TR relay and
P\VR relay should "click in" and the T R relay
remain in when the button is released.

9. The unit should also begin to feed at this
point. Let the feed progress until the drum
moves completely across the light path . At
th is point the vertical arm of the stop button
shou ld be engaged by the drum and t he out
going push button released automat ica lly .
T he dru m should now re turn to its origina l
posi tion. Turn oIT power a nd agai n remove
the rathe r frag ile excite r lamp.

If the precedi ng tests ha ve proved OK . you
can he certain th at the conversion is proceed
in g properly. In the event that any of the
motor.. do not turn \\ hen they arc supposed
to. first c hec k to he certain that there is no
dirt. wire. or a ny th ing else in the mechan ical
path proh ibiting motion .

Next month we will discuss and build the
sync c ircuits and then be ready to begin trans
m itt ing and receiving: uct ua l messages. •
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Pro per Su bca rrie r Shift
I r you have spent even a few ho urs viewing
on-the-air slov.. -scan TV signals you realize
that some hams arc havi ng pro blems adjust
ing their sca nners and ca meras. The major
problems arc obtai ning sharp foc us, and
swinging the subcarricr over the full range
from the Black frequency of 1500 Hz all the
way to the Wh ite frequency at 2300 Hz.
Ho me brewers have a particularly tough time,
as many do not have sufficie nt test equipment
in the shack to do an accurate initial align
ment job. Fortunately, a lot of help can be
given over the air by tho se who do have the
test gear, if they get set up to measure the
characteristics o f the o ther guy's transmitted
signal. I am spea king paricu larly about sync
pulse duration. and the limits of the subca r
rier shi ft. T his month I' ll go into the matter
of subcarricr shift adjus tment and monitoring
techniques in some detail.

BY COPT HOR NE M acDONALD,'
W \IORX

An F.S.S. Video Circuit
From the first use of subcarrier frequency

mo dulatio n in ham SSTV. cli pping c ircuits
have been built into fl ying-spot scanner and
camera circuits to insure that the frequency
shift cannot exceed the 1500 and 2300 Hz
limits. even if the video level is incorrect.
Figure I shows a typical fl ying-spot scanner
video amp and subcarrier oscillator. In this
circuit the "white" clipping occurs when the
voltage at the base of Q" drops to 0.7 volts
o r below. cutting off the Q~ collector current
and allowing the collector voltage to rise to
+ IOv. No matter how "white" the photo-

'*' P.O. Box 483. Rochester. Minnesota 55901
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and negat ive half cycles having the same dur
arion when viewedon a sco pe. T ha i ground
is then removed and the base of Q, is
grounded. The SYNC FREQ control is then set
to give a 1200 Hz output. The ground is
moved once again- to the base of Q 3' and
the "LACK FREQ pot is adjusted to give a 1500
Hz output. T he Black a nd White limits have
now been set, ( that is if you had a scope, and
a calibra ted audio oscillator or counter ) . The
symmetry can be adjusted without a scope
by connecting a high impedance (20,000
ohms/volt) d.c. voltme ter between the col
lector of Q. and the collector of Q,. If the
waveform is symmetrical, the voltmeter will
read zero volts even on the lowest voltage
range. If it shows a posit ive or negative
voltage, the alternations are not of equal dur
at ion. Finding a substitute for an audio fre
quency standa rd is a bit tougher. Perhaps
someone will sta rt a dial-a-tone service.

Gell ing the lim its set is half the battle, but
only half. Refer to the waveforms of fig. 2.
Figure 2(A ) shows a typical waveform ob
tained when scanning a black line drawing,
or printed words. on a white background.
Large black areas bring the subcarrier down
to the black cli p level, but fi ne lines do not .
Also there is some shadi ng in the white area
so that the signal on ly reaches the whi te clip
level in the center of the scan line. We are
reaching the white and black limits alright,
but the picture still lacks contras t in the fine
detail; it lacks "snap," and appears a bit
"washed-out." Let's raise the gain. or overall
video level. ( In the fl ying-spot scanner this
might be done by increasing the C RT bright
ness, or in a Robot ca mera by adjusting the
CO NT RAST cont rol. ) Are we better ofT? No.
We're worse off, as we can see in the figure
2 (B) waveforms. The whites are clipped
heavily, but the level of our washed-out fine
blac k detail has also moved toward the white.
The answer is shown in fig. 2(C). T he gain is
boosted, as in fig. 2 ( B) . but the d.c, level has
been brought dow n so that the fine detail
blacks come down to the black clip level. In
fast scan TV this d.c, level adjuster is called
a P EDESTAL control. ( In the Robot camera it
is ca lled RRIGIITN ESS. ) Naturally, with this
combination o f setti ngs, the contrast would
be excessive for pictures with grey content.
My point is that if one has both video level
a nd pedestal controls, and he monitors the
way he uses them, it is possible to gel the full
carrier shift, a nd optimum clipping, for each
individua l picture.

~- 2J00

~.L.I 1500

2300

Subcar r j er
s.. l ng

(V ideo c l i pped)

L _---'""-----"'-...1 1500

tc ,

CAl

'B'

Fig. 2-Pre-c!ipping and po~t -c1ippj ng video wave
fo rms. (A) Normal video. (8) Video with g ain
boosted. (c) Video with gain boosted and pedesta l

lowe re d.

flL " CLlP L _ _ -=_---'-...I

..., lIP ....-Hl

Fig. 3-Typical waveform at output of video dis
cr iminator when rece iving block/white p ictures
with fu ll suhca rrie r swing . <Top corners of wave-

form a re off the CRT screen.I

mult ipl ier output (no matter how high the
output current gets) Q 2 collector voltage
cannot go above + 10 volts. " Black" cl ipping
occurs when emitter follower QJ is cut off.
When this happens the voltage at the emiller
of Q 3 is determined solely by the selling of
the " LACK F REQ trimmer po t. When the sync
pulses turn Q, on, Q, is cut off, and the set
ting o f the SYNC FR EQ control determines the
subca rrier frequency.

The adjustment procedure for this circuit
is qui te simple. Set the BLACK and SYNC FREQ

controls about mid range. Ground the base of
Q2 and adjust the WIltT E F REQ A and B con
trols fo r a 2300 Hz output. with the positive

Ill " CLIP +- +"+t"'-t1f-t

Basebanc
vicleo

(Pre-c l i ppi ng),", ,,oe m
!ll " CLIP
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A few more words about the ci rcuit of
fi g. I , for anyone who m ight like to build it.
The output is, of course, a square wave, and
should be passed th rough a low-pass filter
such as that shown on page 96 of the July,
1972 CQ. Multivibrato rs sometimes hang up
a nd do no t oscillate, part icularly if the power
supply voltage builds up slowly. Q, is an "un
hange rupper" th at feeds a short starting pulse
to the base of Q6 every 8 seconds. You m ay
or may not find it necessary. The bleeder for
th e photomultiplier is the sa me general type
used in automotive headlight dimmers. If
your 93 1·A is ever exposed to room lighting
with th e voltage applied. you should consider
using thi s more complex bleeder. The resis
to rs in se ries wi th the dynodes lim it the tube
current to a low va lue even in the presen ce of
very high ligh t levels. The tube is th us able
to bounce back to its o riginal sensitivity when
placed in th e da rk again, with out a ppreciable
" fa tigue" effects.

Monitoring SCFM Shift

In every broadcast T V control room th ere
is a special va riety of scope called a wavefo rm
monito r th at di splays camera output wave
fo rms at all times. \Vc could tak e a sim ila r
approach and connect a scope to monitor the
post-clipping waveform in our camera or
FSS (emitter of Q" in the c ircuit o f fi g. I ) .
An even more useful a pproach would be to
connect a scope into our picture m onito r
circui try.

F igure 3 shows the wave fo rm at the output
of the video discriminator in my monitor
when receiving a properly shi f ted. high con-

Fig. 4-Typica l waveform at sync discriminator out
put. Receiver sho uld be tuned for maximum burst

am plitude.

trust , black/white picture. The sync, black,
and white levels arc quite appare nt. a nd by
calibra ting the scope I can not onl y check m y
own camera's shift, but the shift o f received
signa ls as well.

F igure 4 shows the waveform coming out
of the sync discrim inato r . This display is very
handy for tuning the receiver so th at the
receiver audio output is exactly on frequency.
T he receiver is tuned fo r maximum burst
ampli tude in the display. For th ose with
electrostatically deflected monito rs the re is
anothe r option. T he monito r that I have been
using fo r the past several years is designed so
th at the ve rt ical amplifier input can be con
nected to the sync discriminator output by
pushing a button 011 the front panel. A second
set of pushbutton contac ts is used to kill the
video to the C RT so th at the display is con
stant brightness, as fi g. 4 shows. Ralph Tag.
gc rt , WB8DQT, has pointed out th at the same
approach can also he used to allow the mon
itor to display its own video di scrim inator
ou tput. The problem with using th ese tech-

-+- ~OOv.

6.3v.a . c .

" 22o" ,1- .0'
68'0, ',,", 00' '",

l'2A>'7 6 6
Sync <,S, 2 ~~\ 7 l"'-~ 7

[,~84 /6
Ind ic a

1.5
,

'.::: 8 r"_2 • I • " u be, ~.' 1?- I,
470 t< 2.7"• 270t<" ,

..... ' .7 , jr ,
R.

Tune d t o
1500-v

R

1'",-0'" . 01
n.., I 1 t> .- --If-,
o u f eu t

. 0r,. S V'1 C I
dlo;c r; - i.,a +o.- - - -

Fig. 5-Tu ning indicator and frequ ency swing monitor using a bar type indic a tor tube.
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niques in magnet icall y deflected monitors is
that the low bandwidth of the deflection
ampl ifier/ yoke combination all ows very lillie
deflection at subcarrier frequen cies.

The mon itor that went down to Antarct ica
used another approach to subca rrier mon
itoring, as shown in fi g. 5. Here the d ispl ay
is not a waveform on a C RT, but the relative
length o f two fluorescent bars in a tuning
indicator tube. A th ree posit ion switch allows
monitoring o f the sync pulses, or 1.5, or 2.3
kHz. In the SYNC position o f 5" bursts from

the sync discriminator are amplified by the
12AX7, rect ified, and applied to the control
electrode of the E M84/6FG6. T he d ispl ay is
a lengthening of the bars thai pulsates in time
with the sy nc . In the 1.5 or 2.3 kHz position
the indicat or responds to the voltage devel
oped across a tuned circuit. R3 and R.. act to
lower the Q , if necessary. (A suitable 3 db
bandwidth is \ 00 Hz or so.) R I , R~ and R.
arc selec ted to make the two bars in the in
d icat or tube just touch when the signal is on
frequency. Vy 73, Cop, WflORX

A Kilowatt PlateTransformer
For $25

senger indeed . If you want to at tract a lo t o f
attention just drive along a main street wi th a
5 kva pole transformer in the front scat.

After a bit o f back breaking work we
finall y got the big beast into the apartment
shack and remo ved the lid. There it was, way
down in the bottom of the can under nine
ga llo ns of cooling oil and associated te rm
inals, a perfect linear plate transformer about
one foot square . Now came o ur next big
problem. How docs an apartment dweller
dispose o f nine ga llons of transformer o il.
\Vait a minute, maybe we should keep it. It's
exce llent for cooling dummy loads and good
stu ff like that . H mm, wha t to put it in . Noth
ing around that would hold ninc gallons o f
o il. The next idea was to remove the trans
former from the can while the oil is still in it.
This sounds good, but how do you keep the
oil from running all o ver the floor when you
pull the transformer out of the can? Put the
whole th ing in the bath tub, pu ll out the trans
fo rme r and, let it drip-dry. That shou ld
work ok.

Standing in the bath tub can be rather haz
ardous und er the best of conditions, but it's
even more hazardous when the tub is full of
o il. \Ve did however manage to remove the
transformer from its contai ner without any
lost time accidents.

T his type o f transfo rmer wo rks well with
the 4-\ 000 tubes and is good for 2 kw wi th
just a ir cool ing. It's not overly large as linear
plate transformers go and the price is right .
It also was a ver y interesting evening project
to say the least. •• 42 1 l.odar St., Ancaster, Ontario, Canada

BY PETE WALTON,* VE3FEZ

A H ER c heck ing a ll the local su p p ly
house s for a linear amplifier plate trans
former ca pable o f handling 2 kw I became
very discouraged. It seems that these beasts
are worth a grea t many do llars, so many that
it really put a damper on any high power
experiments. On the way home we were jok
ing about using the hydro pole transformers
that hang o n just about every pole. W hy not!
A qu ick phone call to the local utilit y com
pany verified that they do se ll used trans
formers in this power range for about $25.
and this was worth thinking about. The man
from Hydro suggested that we come down
and look over what was avai lable .

On arriva l we saw transfo nncrs stacked in
the yard like co rd wood; big ones, small ones,
burned ones, and some that looked to be
brand new. The transforme r that we liked
was rated at 5 kva with a secondary voltage
of 4 800 o r 2400 depending on whether the
input voltage was 11 0 o r 220 and it appeared
to be in very good shape. The hydro man took
our transformer inside and put it thro ugh all
kinds o f hair rais ing tests at high voltage. The
tests showed that it was in excellent condition
and 'hey told us we could have it fo r $25.

Have yo u e ver tr ied to load a 5 kva pole
transformer in your car? It ain't easy, It
weighs about 270 pounds, and one hundred
pounds of this is just the cooling oil. We
finall y got it in posit ion in the front bucket
seat with the scat belt around it holding it
securely in posit ion, a strange look ing pas-
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Tuning In On
Touch-Tone Pads

BY JOHN J . NAGLE,* K4KJ

Pari 1- Tauch Tone Principle s

NOTE: F req uency tole rance is :t: 1.5 percent.
T he # and " do not appea r on all pads.

difference of any harmonic of any other fre
quencies. The reason fo r th is. of course, is to
insure error-free transmission by preventing
an allowable frequency from being generated
from any combination of other allowable
frequencies by means of non-linear distor
tion in the equipment or transmission path.

I \ S we mentioned above, when any single
button is pushed. two frequencies a re gen
crated . I f two buttons are p ressed simu ltane
ously the res ult depends on the rela tionship
be tween the buttons thai were pressed. Com
paring T able I with the face of a touch-to ne
pad will show that all the digits in any hori
zontal row have the same low-frequ ency tone
which docs not ap pea r in any othe r horizontal
row. Similarly. a ll the digits in any vertical
co lum n have a h igh-frequency in com mon
and this high-frequency tone does no t appear
in any o ther column. T he refore, if two bUI
tons in the same ro w are pushed . say 2 and 3.
a single low-frequency tone will result. 697
Hz in thi s case. If thc two buttons a re in the

Ta b le I-Frequencies Used in
Touch Tone Dia ling

A NUMBE R of articles have appeared on
the usc of touch-tone pads. but vel)' littl e in
formation has appeared in the amateur litera
ture describing the pads themselves or their
repair and adjustment. Fortunately, the pads
arc re latively reliable devices and once they
arc working properly usually continue to do
SQ. Howeve r, work ing pads will occasionally
req uire repair or adjustment; a lso. amateurs
frequently acqui re. a t little o r no cost. pads
that arc not on freq uency and they would
like to be able to adj us t them. Th is artic le will
begin by describing the pads and will then
di scuss the freq uency adj ustmen t of (ouch
lone pads and steps 10 taken when the proper
frequency can not be ob ta ined. Discussion
will be limited to " telephone type" pads as
these appe ar to be the most popul ar; in fo rma
tio n o n the Ie pads available commercially
shou ld be ava ilable fro m their manu facturers.

First. in o rder to kno w when a pad is work
in g p roperly. we will give a brief desc ription
of the operation of the touch-tone dia ling sys
tem fo llowed by a description of the oscilla to r
circ ui t. Each of the ten d igits 0 th rough 9 plus
• and #. when used. is transmitted by two
tones; one tone is se lected from a group of
lo w-frequency to nes 697 to 94 1 Hz whi le the
second tone is selected fro m a group of higher
frequency tones from 1209 to 1477 Hz.' Fo r
a given digit 10 be successfully detected by
the receiver. it is necessary tha t both to nes
be detected at the receiver. The various com
binations are given in Table I.

The frequencies may appear peculiar. but
a close study of them will show ( 1) tha t no
two frequencies are harmonically re la ted and
(2) tha t no frequency is the sum or difference
of any two other frequencies nor the sum or

· 12330 Lawyers Road, Herndon. Va. 22070.
1 A fourth tone in the high frequency group of

1633 Hz is used on some da ta sets to provide
addit ional funct ions. but is not found on "nor
mal" touch-tone pads.

Digit

I
o-
3
4
5
6
7
8
9
•
o

Low Frequency
Tone ( Hz)

697
697
697
770
770
770
852
852
852
941
941
94 1

High Frequency
Tone (liz)

1209
1336
1447
1209
1336
1447
1209
1336
1447
1209
1336
1447
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low, wa s ohtained p rimarily from references
2 a nd 3. These part icula r issues also have
a rt icles o n o ther aspec ts of the Touch-Tone
system such as tone decoders and wi ll be of
interest to anyo ne in volved in this type of
activit y.

A brief desc ription of the touch-tone os
cillator will be o f in teres t. especially to those
who have tr ied to trace the circuit from the
pad itse lf. The basic osci lla to r circuit is
shown in figu re I. on a single frequency basis.
The ou tput o f an emi tte r follower amplifier
is transfo rm er cou pled back to its own base.
As is well known. an osci lla to r must have a
vo ltage ga in a round the loop of unity; even
though an emitter fo llower has a voltage gain
less than un ity it can have a considerable
power gain . The necessary voltage gain is ob
ta ined by adj us ting the turns ratio of the
transformer to have a voltage step-up. T he
capacitor CA resonates with the stray induc
tance o f the transformer at the desired fre
quency o f oscillation . The device marked
RVA is a varistor which is basically two ze ner
d iodes back-to-back and is used to obta in
limit ing action. The reason for obtaining
limiting ac tion in this manner wi ll be ex
plained la ter. The basic c ircu it is seen to be
simple and stra ight forwa rd with no tricks o r
gimm icks.

Figure 2 shows a more com plicated fo rm
of osci lla to r. This osci lla tor is still a single
freque ncy device in tha t only one freq uency
a t a time can be ge nera ted; however, this
frequenc y can be changed by changi ng the
tap on winding A. T he coils A , A' , and A" arc
magnetically coupled to each o ther. As before
RVA is used to limit the am plitude of osci lla
tions and is tap ped across coil A to obtain a
closer match between the amplitude of osci l
lation and the characteris tics of avai lab le
devices.

The varistor RV 1 is used 10 provide a con
stan t bias voltage at the base of the transistor
as the available d .c. voltage may vary over a
wide range depending on the d istance from
the central office. With a constant base vol
tage the collector current is then controlled
by the emitter resistance R:!: this is set to be
abo ut 20 rn a. (My pad draws 11 rna in oper
a tion. )

The next step in the developmen t of the
circui t is shown in fig. 3 which provides fo r
dual frequency operation and shows a rudi
mentary con nec tion to the te lep hone set.

Dual frequcncy operation is obtained by
using two tuned transformers in series. Wind-
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Fig . 2-80 sic Touch.Tone pod oscillato r; sing le
group-mu ltip le freque ncy.

Fig . l -Bo~ic Touch-Tone pad oscillator; single
frequency .

same column such as 2 and 8, a single high
freq uency tone will be generated, 1336 li z
here. If the two buttons arc in neither the
same row nor the same column , 5 and 9 for
example, there will be no output.

W hile pushing two buttons sim ultaneously
may generate a single tone which is conven
ient for testing the pad. the receiver decoder
requires that o ne low-frequency a nd one high
frequenc y he present simultaneously to ac
cept a digit: if ( Vi a buttons are pushed at the
same time. at most only one tone will be
transmitted and nei ther digit will be decoded
at the central office .

Summarizing. each of twelve digits is
represen ted by a uniq ue combination o f one
to ne from a low- frequency gro up and one
tone from a high-frequency group which are
genera ted by pushing a single button . De
pressing two buttons in any row will generate
the low-frequency tone corresponding to that
row whi le pressing two buttons in any colum n
will generate the high-frequen cy tone cor
responding to tha t column.

The oscillator in the pad is a relat ively
simple device a lthough a review of the liter
a ture> will show tha t a lot of thought went
into the design o f it. The information that fol -

:! Schenker. L.. "Pushbutton Calling with a Two-
Group Voice. Frequency Tone," BSTJ, Jan. '60.
pp. 235-255 .

" Ham, 1. II . and West, F.. "A Touch-Tone Cal
ler for Station Sets," IEEE Trans. on Commun
ications and Electronics, March '63 , No. 65. pp.
17-24.

c.
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Fig. 3- Basic duol frequency circuit as applied to a Type 500 te lephone set.

ings A. A' and A" a re magnet ically coupled
as arc windings B. B' and B", There is no
coupling. however. between transformers A
and B, Varistor RVA (lim its the am plitude o f
the A set of frequencies wh ile RVn docs the
sa me for the B set. When a button is pushed.
capaci to rs CA a nd e n a rc connected to the
a ppropriate taps on their respec tive coils a nd
the switch, K 1• wh ich is com mon to all push
buttons, is activated . This serves to discon
nect the carbo n button transmitter in the
handset and to insert attenuation into the
telephone receiver to reduce the a mplitude
of signal to a comfortable level.

T he fina l step in the development o f the
oscillator is shown in fig. 4 which shows the
pad connected 10 a type 500 telephone in
st rument. The inst rument ci rcuitry is shown
for re fere nce only; do not try to trace the
signal th rough the instrument as mutual
coupling between the va rious inductances is
not shovvn. A very readable description of the
inst rument circuitry is given by D. C. Coy '
in the September 1968 issue of CQ which
docs show the transformer couplings. Those
interested will probabl y find signal t rac ing
through the instrument easier by com pa ring
fig . 4 above with fi g. \2 of Coy's a rticle.

The use of two tuned ci rcui ts in series re
sults in some frequency pulling when two
tones are being generated as compared to
single tone operation. The pulling effect is

~ Coy, D. E., "Pho nes and Phone Patches," CQ.
Sept. '68. pp. 16-25.

most pronounced when the two frequencies
are closest to each other. This occurs when
the highest frequency in the low group and
the lowest frequency of the high group (the
star, 94 \ H z and \209 Hz ) arc activa ted.
Under this condition the pulling is about 3
Hz. The shift is reduced 10 approximately
one-half this by adjus ting th e taps on the
inductors.

Dual freque ncy operation also requires
that the amplifying device be made as linear
as practicable. This restricts the amplifier to
a c lass-A dev ice with external limit ing as pro
vided by the va ris to r RV ,. If the ampli fier
were allowed to operate in the usual class-C
manner, all possible sum and difference fre
quencies would also be generated. The tran
sistor used is listed as a \Vestern Electric type
\2D which is an alloy junction P N P type with
a minimum a o f 0.95.

The pushbutton assembly also deserves
some comment. Early in the down stroke
each tu ning ca pac ito r is connected to the ap
propriate tap on the transformers. Later in
the downstroke contacts whic h arc common
to all pushbuttons are activated . The common
contacts accomplish the follow ing functio ns
in the order listed :

I. Attenuati on is inserted into the tele
phone receiver to reduce the sidetone level to
a comfortable level.

2. The teleph one transmitter ci rc u it is
opened to prevent speech or background
no ise from interfering with the signal a nd
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Fig. 4-lntegratio n of Touch-Tone pad into te lephone instrume nt.

con fusing th e centra l office decoder.
3. Power is applied to the transistor.
4. Direct current through the tuning coils

is inte rrupted to initiate the signal at full am
plitude by shock exci ta tion. This oceurs lasl
so that none of the energy stored in the tun
ing coils is wasted prior to ac tivat ing the
transistor.

The mult iplicit y of functions done by the
common terminal, many of which interface
with the telephone instrument itse lf, ex plains
the large number of leads to the oseillator
pad.

T he info rmation given above was obtained
fro m art icles published by Bell System au
thors in 1960 and 1963. I have tried to obtai n
up-to-da te information on the ci rcuitry and
service instruct ions on touch-tone pads from
the Bell System but was notab ly unsuecessful.
In fac t, the Bell System refused to comment
on a n earl y draft of th is a rticle. I do not be
lieve that any major changes have taken place
over the years in the philosophy or construc
tion of touch-tone pads. so th at the above
inform ation is basically accurate ; however,
m inor changes may have occurred as a result
of manufac turing and field experiences with
the pads. In any ease, with the Bell System

[Continued on page 95 ]
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Table 11- Touch Tone Pad Characteristics
Signal Levels (as measured into a 600 ohm

test termi nation) :

Nominal level per frequency -6 to -4 dbm

Mi nimum level per frequency :
Low group - 10 dbm

H igh group - 8 dbrn

Maximum difference in levels
between frequencies . 4 db

Maximum level per frequency
pair __ +2 db rn

Frequency Deviation : Tone fr equencies
should be within ... 1.5 percent of their nomi
na l va lues.

Extraneous Frequency Components : The
total power of all extraneous frequencies ac
companying the signa l sho uld be at least 20
db below the signa l power, in the voice band
above 500 Hz.

Voice Suppression: Voice ene rgy from the
telephone transmitter o r other source should
be suppressed at least 45 db during tone trans
rmssio n.

Rise Time : Each of the two frequencies of
the signa l sho uld attain at least 90 percent of
full amplitude withi n 5 rns from the time that
the fi rst frequeney begins.



BY GLEN E. 200K,* K9STH

The We ll Rounded Amateu r
What is a well rounded amateur? A well

rounded am ateur is a n ope rator who docs
not let one narrow facet of amateur radio
monopol ize his entire talents and :ff~rts at
the expense of othe r interests both within a nd
without amateur radio. Unfo rtunately, the
well-rounded amateur is becoming more and
more rare in f.m, circles. J ust talking day in
and day out, or jus t building, or just anything
th at is one single effort tends to wa rp one's
opinion of o ther facets of amateur ra~io. .

Em. is rapidly gaining a reputation in
some circles as being a haven for escapees
from the Class D C B band due to the seemi ng
preoccupat ion wi th idle chi t-chat on many
repeaters with lit tle o r no purpose to the com
munication. The nature of presen t I.m. ac
tivities in most ci ties on repeater ch annels is
akin to the C B channe ls due to the relatively

* 4 J0 Lawndale Drive, Richardson, Tx 75080

few freque ncies avai lable for a la rge number
of users. This, coupled with the newcomer's
or casual listener's baptism of fire on the
usual repealer combinations, tend to extend
the not ions that f.m. is just another C B band.
The convenience of channelized communica.
tions which arc the primary benefits of f.m ,
operations lead to the preoccupatio~l with
litt le else except repeated contacts WIth the
same few persons time afte r time.

F.rn. is only a medium of communications.
jus t as a .m. is also onl y a medium. \Vhat in
fo rmat ion is put on the basic carrier and
what is done with th at info rmation a rc the
real ben efits and enjoyments of f.m. C hit-chat
is quite enjoyable. and is certainly not re
stricted to 2 meters or f.m . Take a look at 75
meier s.s.b, opera tion any evening. The same
th ing has been going on down on the h.I.
bands for yea rs. The reason f.rn, appears to
have more "chit-chat" is the sma ll number
of channels in usc. Such operation should be
onl y a port ion of the activity of the average
f.m , operator. Other activities arc a nal~ral

fo r v.h .f. such as emergency commuruca
tions, propagation study, experimentation
and build ing, and the m any o the r a reas of
amateur radio which have ex isted fo r many
years.

The unfo rtunate ci rcumstance is that par.
ticipation in o the r act ivities seems to be "out."
in many areas. Emergenc y preparedness IS

such a "d rag" th at many ope ra to rs now have
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no idea, let alone desire, how to really operate
during a true emergency. Other f.m.'ers don't
realize that a repeater is not always necessary.
or for th at m atter, even desired for many
ty pes of opera tion on v.h.f. f. m , For example,
two fi xed stations with good antennas can'
often work over a given path better than the
repeater without tying lip the en tire country
side. Sure it means a bit more work in the
antenna a nd making sure the equipment is
working properly. but isn' t that also neces
sa ry fo r the best repeater opera tions? F.m.
operators wh o have re-discovered direct o r
simplex operations arc hav ing a ball on 146.·
520 mHz and other channels.

Bui lding and experimenting on v.h.f. and
f.m. a re not as complicated as they used to
be. especially when deal ing with simple
equipment. The major amateur magazines
have been featuring construc tion a rticles on
f.m, that can be built by just about anyone
who kn ows enough to pass his theory exa m.
Eve n an occasional look at another mode or
band can be qui te a help in broadening the
f.m . operator. There is a bit of activity on
c.w. and s.s.b, on 6, 2. 220, and 450. Some
f.m.tcrs may want to take an occasional look
at those bands. Those operators who can
work the lower bands may want to take a look
down there once in a while just to appreciate
the benefits o f v.h.f. f.m.

The FCC is forc ing ama teurs to update,
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and broadening interests makes updat ing just
a bit easier. Sure, not everyone is a EE, but
many opera tors with no technical training arc
maki ng significant local contributions in f.m,
Build ing and experimenti ng helps with the
understand ing of theory and those higher
class exams. Getting on c.w, once in a while
keeps us legal when we say on our renewal
forms that we can still take 5, 13, or 20
w.p.m, Al so, with the recalling of many am
ateurs with mail-order Technician and Con
ditional licenses. becomi ng familiar agai n
with c.vv, and theory is a must to stay on the
air. Thus, by broadening interests Lm.'ers
can not only help themselves, bu t with the
higher level of technical competence, we can
do even more fo r f.rn. Th ink about it.

Techn ica l Talk
The April Techn ical Talk featured the

sta rt of a study by Jack Mason, W5NSQ,
com par ing the two preva lent two meter band
pl an s, Texas Plan a nd Califo rn ia Plan, on an
intcrrnod product basis. The graphs last
month were com puter generated and based
on the happenings within the amateur two
meter band. Since intcrrnod products fall
outside the amateur frequencies as well as
with in, further work was necessary to get a
better picture of just where these products
were going. In the comments for April it was
mentioned that preliminary examination of
the spectrum outside the amateur bands



o PI"n 1 l eput s
cD PI"n 2 InputsN

D i rect'!

Plan I cc-cc r s PI&rl ' I nputs PI an f cu t put s
lal'l'loutpu t Pla!'l2ou tpu t Pla'121npu ts

nr -ec-s

146.00147 .60146 .60 147 .20
r r-ecoe-cv (""HZ)

the studies are being made based on a "worst"
case situation. That is, all frequencies op
era ting at the same time, from close physical
locations. and at the same signal streng th. In
practical applications th is worst case will be
very unlikely to occur. T he idea is to look at
all possibil ities rather than to discount any
in an arbitrary manner.

T he graphs were actually generated by the
computer, so care must be taken when com
paring one figure to another since the "x"
scales a re similar but the "y" sca les differ
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sheet of paper. Of course direct comparison
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Fig. 3 - Th i rd o rde r
p rod uct s app ea r ing
within the Lm. portion
of the 2 mete r ba nd.
The shaded areas are
referenced to the text.

placed the California Plan further into the
commerc ial high-band segments than the
Tex as Plan. However, the final graphs do
not bear this out. T he Texas Plan has prod
ucts up to about 150.8 mHz, the begi nni ng of
the normal high-band commercial frequen
cies, and the Ca liforn ia Plan drops ofT at
about 149 mHz, in the MARS, CA P, mili
ta ry ranges. However, within the two meter
band the California Plan produces many
more products than the Texas Plan .

Since the beginning of the studies of the
Texas versu s Cali for nia plans a th ird plan has
been proposed by 73 magazine, na mely I
mHz spacings with 20 kHz channels. A corn
parison of th is plan versus the two previous
plans is now underway by W5NSQ and
WA5SKN. When completed, the results will
be made avai lable. One must remember that
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order products. The first sub-band is the
present input portion of the two meter ba nd.
This is intended to remain as the input por
tion in both plans. In this segment the Cal
ifornia Plan defin itely has more products.
The other two input segments. 4th segment
for Texas and 6th segment for Cali forn ia
show about the same number of products ap
pearing on the repeater inputs. Of course the
fewer products on the repeater input frequcn
cies the less chance for them to tic up the
repeater and cause problems.

As would be expected both plans have
peaks in the repeater output segments. How
ever. the Califo rn ia Plan has a higher number
o f products in the output portions than docs
the Texas Plan. This can be seen by cornpar
ing the areas under the curve segments for
each plan. The Texas Plan produces signifi 
cantly fewer products in the simplex portions
of both pl ans than docs the Cali forn ia Plan.
The remain ing odd order graphs show the
Texas plan lower in intermod products in all
cases. There were no 9th order products ap
pearing in the desired frequency segment.

Things arc sti ll a bit sticky when trying to
eompare the tota l picture in that there is a
defin ite red uction in signal strength as the
order number increases. Just how much that
affects levels is now under study. and the
fin al reports on all three plans will take into
consideration a weight ing factor based on
decreasing signal levels of the products.
When that is done the pendulum could swing
towards either plan. However, preliminary
looks point to the Tex as Plan as being an
edge better.

•

::?CI:ICI:X:• •
_"!,,,- ~ .
• • • •

- • =:I
~

_.
-

• • •••
. ~ . -

"=i'....~~~
The bench on which the majority of f.m. equipment
tests a re mo de looks like this. A reguloted d.c.
powe r supply has been added since the photo. The
bench is equipped to handle commercial as well

as amateur gear .

than even order products thus causing many
more possible problems. Therefore. the com
parison graphs for the odd order and total
pictures are presented to conserve space.
Also. not all products fall within the amateur
or adjacent commercial frequencies. Due to
harmonic mixing other belts of products ap
pear about every 150 mHz up to I gHz (study
made only up to 9th order products) , In the
ease of these additional prod ucts the Texas
and Ca li forn ia plans come out just about
equal. Fortunately these products arc at
lower signa l levels and do not fall into civil
ian Or military air traffic frequencies.

When looking at the graphs pay particular
attention to the relative number of products
a ppearing in the sub-bands, Plan I is the
Texas plan and Plan 2 is Ihe Californ ia Plan.

The fi rst graph of special note is fig. 3. 3rd
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As more info rmation becomes available it
will be published ASAP in this colum n.
Again many thanks to Jack Mason, \v5NSQ,
a nd his able computer man, Dan Danz, \VA5
SKI\I, for their help and efforts in making the
intcrmod informati on available.

For Newcomers Only
Newcomers to the f.m, ranks have by now

not iced that the various amateur magazines
occasionally run rev iews of f.rn . equipment.
T he reasons behind these reviews is to give
the prospective buyers an idea as wh at to
expect in terms of performance, construction .
potential problems, and related areas. J ust
how the othe r magazines review and test the
equipment is unknown, but here's how CQ
reviews f.rn. equipme nt.

In all cases the equ ipment is com pared
primaril y with the speci fications set by the
manufacturer. Since there are many factors
including rela tive price levels. it is often un
fai r to try to com pa re equipment on an item
by item versus what the competitor has
(e .!:., Regen c y versus Stan d ard ve rsus
Inoue ). If the specifications of the manu fac
turers diffe rs much from the usual norm. such
as 0.5 mic rovolts fo r 20 db quieting in 2
rueter receivers, this is definitely poi nted out.
Poor construction and workmanship get spc
cial note as do excellent pieces and samples
of workmanship.

\Vhen a piecc of equi pment a rrives fo r re
view. it is treated as though it was just bought
from a local ham store and is immediately pu t
on the a ir from the home shack. Since many
ama teurs a re familiar with this columnist's
voice. usual signal strength, etc. their com
ments are solic ita tcd. If thc unit seems to be

working properly it is used for one or two
evenings to get as many comments as pos
sible. After that , o r if the unit is not func
tioning properly, it is then taken to the
techn ical faci lity for a real wringing out. Re
ceiver sensitivity. adjacent ch annel rejection.
image reject ion. audio output quality and
power are give n a thorough goi ng over as
well as frequency stability and preset fre
quencies in both transm itter and receiver.
The transmitter is also checked for power
output and deviation.

The test equipment used in making these
measurements are among the best items now
available for f.m . communica tions checking.
Frequency. sensitivity , and deviati on rncas
urement s a re made with a Motorola "Service
Monitor" which is a synthesized instrument
covering 100 kHz to well over 990 mHz in
"dia l-up" tOO Hz increments. Deviat ion
readout is bo th by averaging meter and with
oscilloscope readout fo r true peak deviat ion.
Any tones requi red either for receive r power
out or for transm itter audio checking are
generated by Hewlett-Packard generators.
Power outpu t is checked with a Bird T erma
linc model 6 154 wattmeter (5 '1< accuracy).
Checks for image and spu rious responses are
made with a continuously tunable generator
with calibra ted outpu t due to somewhat eas
ier coverage of a la rge frequency ra nge than
with a digital dial-u p generato r.

Readings arc taken and recorded during
each test. T hese are then taken a second time
as a check on the accuracy the first time
around. T he unit is then re tu rned to the
shack, pictures taken, and the article written.

rcontinued on page 9.5]
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A Tilt-Over Tower
For 50

Or "Are You Sure This Is Going To Work?"
BY RUSSELL E. LEONE, ] R.,* K7HEA

Fig . l - Construction an d lnstcllo tlcn of tower
brackets mode from heavy gouge ang le iron .

1 0 1081"

6" l( 6" po s t

We ld

00

5 U- bo ITS e~c~ leg

yum from the local purveyor of such mer
chandise, (what did you say the price was'!)
I wanted one. Now I've got one-s-cost me
about S50-and some sweat-s-and a couple
of nights I d idn 't get to sleep very early be
cause the solution 10 the problem evaded me.
Well, I have a solut ion to th e problem, and
I am happy 10 share it with you.

What if we fabr icated a hinge 10 fit be
tween sections? Seems like that would be
fairly easy-then what? Hmm . . . have 10

build some sort o f boom to Slick dow n from
the fol ding top sections so we can attach a
cable from a winch to lower and raise the
th ing . . . now that 's a problem. T hat sort of
th ing would require a lot of material ( SSS)
and to hire a welder (SSS) and rnavbe a truck

•
(SSS) to get the boom to the QT H . No, too
much money, 10 0 much fabrication , and too
many complications would be encountered

The hole should be deep en ough . . .

T HERE yo u stand (or c ling), some 4 5' otT
the ground, hands fu ll of quad or yagi, and
yo u can't get it o n the mast. Or maybe this is
the eighty-third time since you put up yo ur
bea m th at adj us tmen ts or re pairs we re
needed . And you don't like 10 spend your
weekends entertaining your neighbors with
feat s of daring. And climbing that tower just
isn't as much fun as you think it used to be.
Or else you never did like more than one of
your feet to leave the surface of the Eart h at
any given time. ( If G od had meant man [0

flY ... )
I had a convent ional lower, gu y wires and

all ( remember wh at fun it is to gel a beam
up through the guy wires?), and a new horne
brew quad wh ich I was physicall y unable to
assemble while clinging precariously to my
45' high perch . A fter two attempts, and some
dark thoughts about wh at would happen if
(when" ) some bamboo breaks or adjustments
proved necessary. it was more than obvious
that I had to find some way to tilt that
@& % # tower over. stick the quad on. and
tilt it back up.

Sound familiar? You bet. And I'll bel th at
you have often wished you could afford 10

replace yo ur conventional tower with a lilt
over, fold-over, crank-down. collapsible yum-

• 2030 SW Taylors Ferry Road, Portland ,
Oregon 97219 .

60 • CQ • May, 1973



We l d

- -, Bol t t o t imber
o r pOst t o p

••

,...

.,

•

••

-
•,

•

•

A double-ratchet boot winch bolted to the bottom
of the t im be r a llows easy raising and lowe ring of
the tower. Note the chain used to sec ure the tower

against curious child re n.

5. Don't calt me if it doesn't work.
Specificall y:
I. Pick the lo cat ion for your tower carefully,

being sure the beam and the lowe r end of the
tower have room to clear su rro und ing objects,

2. Let the concrete cure one week before put
ting the tower in place, I am told this allo ws the

Fig . 2-The pivot bracket is mode from a short sec
tion of 1" i.d . p ipe welded to a 6" 10"9 section of
angle iron. The brocket is bolted to the top of a

6" X 6" X 20' fir limber set in concrete.

1" t.o .

•

'. ,, '-•

on that course . N ow what'!
Well. what if we tilled the whole tower

from the base'? It would be hard to haul back
up b y hand, and if a winch is used there
wo u ld have to be some winching poi nt. Now
we're ge tt ing somewhere. but it sounds like
money agai n . .. besides. we don't have the
room. Ah . .. a revelation, a vision!

First, let's get that th ing down o ut of the
ai r ( I hope th is is the las t sky work I have to
do . .. ) and enla rge th at hole. Be sure it's
deep enough. Usc you r own judgm ent or co n
su lt the local expert abo ut width and depth.
we se tt led o n three feet deep. eighteen inches
wide a t the bottom. with sides tapering to the
to p. In his hole went a six inch square by
twenty feet long fi r tim be r. the butt treated
and set in a n appropriate amount of concrete.
Four 10' sections o f tower were assem bled
and brackets ( fi g. I ) were a ttache d to the
assembly with U-holts. A pivotal bracket
(fig. 2 ) was bolted to the top of the timhe r
(arc yo u sure thi s is going to work" }, the
tower assembl y lifted into place. and the
brackets coupled with a sturd y pin. Now we
have what looks like a large. lop-sided see
saw (fig. 3 ) (are you SU RE this is going to
work ?). Befo re the beam goes on, we must
tilt the tower upright and cu t the guys to the
right length (this thing ain't sclf-su pporing ) ,
as well as check out the mechan ics o f the
system . That done. back down with the to wer.
on with the beam. back upright with the sys
tem, a nd we arc on the ai r. T o lower our
SYstem, it is nccessarv to disconnect only o ne• • •

guy and the fasteners at the base o f the tower,
ow we don't have a @&lJc- # tower. we have

a tilt-over tower,
I have pu rposely tried to simplify the above

ex p lana tion ( this projec t takes sweat, not bl ue
prints and step-by-step instructions ) trusting
th at yo ur natural abil ities will le ad you
through this a r tic le and the project. T o fur
ther that end. I am offering the following
suggestions wh ich I believe important and
1JJ gc you to obs erve.

In general :
I. T he sta ted cost is around $50. and it was,

but m ateria ls and related costs will va ry with
localit y, availabil it y, a nd your bargaini ng power.

2. Dimen sions are not shown as they will va ry
acco rd ing to your particu lar tower a nd the ma
terial s you use,

3. He sure that your XYL. (a re you SURE this
is go ing to work " ) has patience. stamina ( Be su re
it's deep enough .L , and a good sense o f humor.

4. Don't do th is if you arc going to move ncxt
year.
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Fig. 3-ln the tilted position the tower resembles
a lop-sided see-saw. If the tower requires it, an

outrigger ossembly may be added for rigidity.

bear all the weight of the tower and beam, use
some turnbuckles (or some similar device) a t the
bottom to hold the tower tightly against the post
and help bear the load (see picture). As you can
see, the cross pieces in the tower should fit tightly
aga inst the entire length of the post. Carefully
take measurements of your tower and ca refully
consider pl acem ent of the brackets to insure your
success.

6 . Don't be a larmed at the limberness of the
post if you should happen to be startled by the
give in it when placing the tower. Presumabl y,
you, or someone easily bribed. will be standing
on an extension ladder lean ing against the timber
whi le the tower is lifted into place and the brack
ets coupled.

7. If you bel ieve your tower is not strong
enough (or don't want to experiment ) to stand
the weight of the bea m when the assembly is
horizontal . you won't be alone. An outrigger at
the bearing point is suggested ( fig. 3 ). Use guy
wire, a turnbuckle, and ( if you th ink it neces
sa ry ) break it up with strain insulators to prevent
loading. Use your ima ginat ion on the outrigger
itself as I didn't think one necessa ry on my tilt
over (so far I'm right).

8. As an afterthought. I put a cha in through
the legs of the tower near the bottom and around
the timber, pad locking the ends together. Hope
full y this serves as a deterent to vandalism or a
harmonic's curiosity.

There a rc m any variat ions that ca n be
m ade to th is project fo r your part icular needs.
Perhaps a bigger timber (around or in length),
or a short telephone pole instead of a timber,
or another sec tio n of tower, or some o ther
variation may appeal to you. M y tilt -over
wo rks as told and illustrated here. We hopc
that you can profit f rom our pro ject. G ood
hamming-hope to sec you on soon with your
new tilt -over. •

Tilted over, the author's tower shows only a slig ht
bowing.

• True FM Det ec t o r

• Im proved Sensitivity

• Im p roved IF Gain

• S uperior Squelch Action

• Install in just a few m inutes

Co mplete G · l 0 e pox y board wued and ali gned

readv to msrau . S19.95 ppd USA
1 year w arrant y

HEADQUARTERS
FOR

SOUTH FLORIDA
Modify your Gladding 25

with our
Coincidence Detector

EMPORIUM SOUNDS OF POMPANO
51 North Federal Highway

Pompano Beach, Florida 33060

concrete to set sufficiently hard to bear the lateral
th rust created when placing the tower on top the
post, and later.

3. Use a double-rachet boat winch (try Sears)
and be sure to attach the winch line to the lower
end of the tower before lifting it into place. Also.
carefully consider the weight the winch line must
bear, and choose it accordingly.

4. II would be well to arrange some sort of
pulley to enable you to lift the towe r into place
without reso rting to brute strength. T he winch,
whic h is bolted to the post near ground level.
should help a great dea1. I didn't th ink my tower
.was very heavy and didn't use such an arrange
ment- an error which weighed heavily upon me.

S. Don't depend upon the top of the post to
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Fig . 1- The bc sic R, G, and l case styles for the
MC1468.

va lue can be determ ined by the graph in
fi gure 3.

Figure 4 is an adjus ta ble ve rsion of the
sim ple regulator. Notice th at there are two
potent iometers in th is circui t. O ne, R I , ad
justs the output voltage to exactly 15 volts
and the other. R~. is used to ma ke the + and
- su pplies both exactly equal. T he R" fu nc
tion, incidentall y. is only avai lable in th e D IP
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NOTES
BY IRWIN MATH,· WA2NDM

MATH'S

A Tthe risk of having this column become
th e "power supply fo rum" we have o ne more
new, in teres ting one for you this month.

Just made available is the Moto rol a MC
1468 dual :!: 15 vol t reg ulator chip. This de
vice, whic h will be welcomed by operational
amplifier users in part icular, su pplies equal
positive and negative regulated 15 volt out
puts a t current lip to 100 milliam peres fro m
the chi p a lone. H igher curre nts can be ob
rained by the usc o f external power transis
tors.

Some features of the MC 1468 are : the
:= 15 vo lt ou tputs t rack each o ther to wit hin
.3 vo lts worse case and .05 volts typical : line
and load regulation is .06 %; provisio ns a rc
present fo r current limit ing as well as remote
sens ing: an d hookup is ext remely simple.

T he MCI 468 is available in th ree package
styles depen d ing on the heat sinking desi red.
These are shown in fig. I . The G package
d issipates .8\V in free air, th e L package (a
D IP ) diss ipa tes I \V wh ile the R package
handles 2.4 walls. Incidentally, the R pack
age case is at gro und potential allowing a
very sim ple insta lla tion on a chassis for even
greater d issipation.

F igure 2 is a schematic d iagram of a basic
50 milliampere dual regulator. Also included
is a sui table un regul ated source. Pin num
bers in pa rentheses a re fo r the L package
while others are fo r the G and R packages.
Rsc is the current lim iting resi stor a nd its

• 5 Melville Lane. G rea t Neck, N .Y. 11023.

I

1-(;1 J68L •IN20 70 1.t
4 (7) (4 )2 . 15v.

lN2070 • 001 5 -"1 (3 ) 100
(51:5

18v . ' DC I) Fig . 2-Sche matic of a
(l 0 )6 basic 50 ma reg ula to r.

8 (1 21 asc
. 001 5 100

5 C8l (1 1)7 - 15v.
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Fig . 3-The graph used to select the value of R....

version of the MC 1468.
Cost for this integrated circuit in 1-24

quantity is : MC1 468L- 4.35. MC 1468G 
S4.20 . and MCI 468R- S5.62. We have used
a ll th ree kinds and arc pleased to report tha t
they do indeed work quite well.

There are some new items we have become
aware of that we would like to m entio n this
month . On of these is a new low cost fam ilv
o f silico n rec tifiers being offered by G ene ral
Instrument. a t 600 West John St., H icksville.
N .Y. I IS02. These d iodes. their G 3 series . are
pack aged in glass envelopes wit h axial leads
(about 1~ " lon g and Y4 " in di ameter ) a nd
boast a fu ll 3 am pere current ca rryi ng capa
bili ty. Pea k inverse vol tages arc ava ilable
from 50 volts to 1000 volts. Since cost is only
39<' in 100 quanti ty. these diodes should be
perfect for high power, low cost transm itter
lISC.

Solitron Devices. I 177 Blue Heron Blvd ..
Riviera Beac h, Florida 33404 , now has avail
able a low cost line of gcrmaruum power
transistors with curren t handling capabilities
of 50 amperes and voltages of up 10 60 volts.
These transistors. designated SDG -604-5-6
and 7 a re packaged in TO-3 cases with ext ra
leavy leads to handle the higher currents.
.Ieing ge rm anium. their int ernal drop is of

JoC I 468L
R, .....
l OOK

4 (7) 9 (4 '2 + 15v.
. 00 15 ( 14 ) qsc ·

S,,"'@ e .. 8(12) (5"tl glJre IO( I)
2 10) (10,.

. 00 15 R'C '
5(8) (2) C1 ' 17 - 15v .

-,
· qs c "" Spe r IglJ l""@ 3 1OO ~ L

Fig . 4- Ad justa ble version of regulator for exact
ma tching. The val ue of R_r ca n be found in Fig . 3 .
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course lower than silicon. wh ich is ex tremely
important at high cur rents. P rices fo r these
un its sta rt a t S I.75 each and they should be
available at the time you read this.

Remember the uA 7800 series we described
last month? ationa l Sem iconducto r, 2900
Sem icond uctor Drive. Santa Cla ra. Culi f. .
95015. now has simi la r units. their LM 340
series which arc like the Fairch ild units. avai l
able in pre-adjusted outputs of 5. 6. 8. 12.
15. 18 and 24 volts. Also available is the
LM 120 series. which arc simila r but fo r use
with negati ve supplies . Voltages for these
units arc -5. -5 .2. -12. and -IS at currents of
up to 1.5 am pe res . A request to N at ional will
bri ng data sheet s wit h all inform ation.

I-lJ F Enterprises. P .O. Box 494. State
College. M ississippi. 39762. has sent along
some information to us pertain ing to a highly
select ive filter that they offe r tha t will be o f
utmost interest to the c .w. man. T he C\VF-2
is a select able bandwidth active filter employ
ing operational amplifi ers th at is said to have
a slope of 60 db per octave with an RO Hz
ba ndwidth and center frequency o f 750 Hz.
W hat this means is that a c.w. signa l being
received th rough this filter ( afte r being bea t
to 750 li z. th e o ther frequen cy ) will be 1000
times stronger than one at 1.5 kHz or one
at 375 Hz. Signa ls furthe r away than j: 750
Hz will o f course be even more atte nua ted .
Two ot her bandwidths, I 10 Hz and IRO Hz
ca n also he obta ined by means of a sim ple
switching scheme. The fi lter is supplied on
a 2 X 3 inch printed c ircuit hoard and works
from (; to 30 volts d.c, a t a few mi lliamperes.
Input im peda nce is high . 6ROK. while th e
output im peda nce is less than 2 ohms. a llow
ing the lise of phones or a sma ll speaker. Cost
for the C\\'F-2 K in kit fo rm is $9.95. Com
pletely wired. it is known as the C\\'F -2 and
sells fo r $ 12.95. Boa rds. schematics and scp
ura te parts arc also avai lable from M FJ .

T here is some good news fo r rad io arna
tcurs need ing coaxia l an tenna rclavs this
month. A look at the new "old standbv
brand " price is ra the r d iscouragi ng. A look
at what Magnccra ft has to offer. however,
brightens th ings lip aga in. Their class t 28
coa xial SCriCS . ra ted at 250 watts o f c .w.
powe r. 50 ohms match ed {v .w.r, o f 1.25 : I
max .} up to 500 J11 Hz are only 5 18 plus some
charge for s.p.d .t. un its and 520 plus ch arge
fo r s.p.d .t. coa x contac ts and d.p.d.t . power
contacts. Coils arc available for 11 5 v.a .c..

rCominlied on page 961



CQ Reviews:
The Hallicrafters FPM-300
"Safari" SSB Transceiver

BY RICHARD A. R OSS,' K 2MGA

T IIr. Hallic rafrc rs Model FPM -300 '·Sa·
fari" is a hybrid single conversion filter type
5.5.b./c.\I/. transceiver in the 250 watt input
class. The unit is solid state with the excep
t io n of the transmi tter d river and final ampli
tier which employ vacuum tubes.

Intended as a co m plete flexible station, the
F PM-30n incorporates many of the most usc
ful and des irable operat ing fea tures which
the state of the art perm its. in II single. small.
easil y t ranspo rted u nit. Among the feat ures
of the Sa fari a rc : Full ba nd coverage of a ll
bands NO- J0 mete rs : upper or lower sideband
available o n all ranges : 250 watts p.c.p. input
on s.s.b.: I XO watts d .c, input on c.w.: bui lt-in
a .e. lind d .c , power su pplies: built -in vox and
pus h-to-talk : se m i-fu ll ( vox ) break-in on
c.w.: c.w. ... idc to nc: 100 kHz/ 25 kH z cal ibra
tor; " flip-to p" ca bine t for easy acccss to in
te rnal adjus tme nts; accura te ly calibrated .
stable, v.f.o.: h igh-ratio gem drive / pla ne tary
d rive tun ing ; modu lar construc tion o n M IL
quality glass-e poxy circui t hoards. Acces
sories availahle are a blo wer kit and a mobile
mo unt ing kit.

Basic Circuit Lineup
The F PM-JOO employs single conversion

on hoth transmi t and receive with an i.f. of
9 m Hz. Refer to fig. I. a block d iagram of
the unit. On receive, inco ming signals arc
amplified by Q ;,tl i ' a dual gate ~tOSFET and
fed to a balanced mixer U ; ,01 where it is
m ixed with a heterodyn ing signal to produce
the 9 m Hz i.f. o utput. R.f. and mixer input
ci rcui ts a rc tuned by switching inductance
o r ca pacitance across parallel L-C circu its
tuned by ganged pre-selector tu ning capac
itors. On RO meters the heterodyning signal
is derived directly from the 5 m Hz v.f.o. On
all ot her bands the 5 m Hz v.f.o. outp ut is pre
mixed with the output of c rys tal hete rodyni ng
oscillator Q Ill;; 10 p roduce the necessa ry

· EdilOr. CQ .

The Ho lli crcfters FPM-300 s.s .b . transceiver. The
tun ing knob skirt ma rkings each represent 1 kHz;
inc reme nts o n the main calib rated dial are 10kHz.
Bel ow the tuning knob is a knu rled thumb whe el
for ca li b ra tion adjustment.

hete rod yning frequenc y fo r sig nal co nvers ion
to 9 m Hz. T hese co nversion frequencies a rc
shown in T able I.

The i.I. signal is then amplified by a nothe r
dual ga te l\tOSfET befo re bei ng fed to a 6 -pole
crysta l lattice fi lter at 9m Hz. One mo re stage
of i.f. amplifica tion fo llows the filler. An Ie
prod uct detec tor. fed also by either o f two
crystal-controlled b.I.o .ts, demodula tes the
9 mHz signal to audio where it is am plified by
severa l a.I. st ages.

...... 0 , _lO.oO«:' 1"(l( MJO,", ( IIiI J ( C l l()fto " 0
I " ( ll ," h "I I osc l " " 11 ' .(Q \_",1 " .. , I
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Ale c u d Speech
Co mp res... ion

The automatic load co ntro l
system used in the I' ~ II' · )OO

is of the ampl ified type , re
quiring sma ll excursions into
the PA grid-co nd ucting regio n
befo re a.l.c . contro l voltage is
developed . In o pe rat io n. g rid
current in the PA develops
signal voltage pulvcs ucross the
grid-bias ad justing po t. These
pulses a re am plilicd hy Q_~.tI -I '

de tected. and the resulting .l.c.
c on tr o l v o l ta g e a m pli fi c d
aga in by Q ,-'O:I' T his .uuplir lcd
a.l.c , voltage is applied III r a te
G ';! o f Q;-,w.~ , the tranxunt l .f.
am plifi er. and G ';! o f Q U:.' I' the
transm it 9 m Hz i .f . amplifier.
red uci ng the stage gains of
these a m plifie rs . reduc ing PA

On transmi t, microphone
output is amplified and feu
through an audio comp ression
ampli fier H, a ring mod ular
w hich modu la tes a ') rn ll z
ca rrie r oscillator ~ i gn : l l to pro
ducc a 9 J1I l-1 z doub le sideband
sign al will. su ppr essed carrier.
'Thi-, s ig na l i ~ am pli ticd or
Q .: l, j and fed 10 the crysta l
l.ut icc filter w here o ne o r the
othe r sideband i\ re moved.
depend ing o n the fr t.:lju t.'nc y
o f the currier osc illa tor signnl
appea ring a t the ri ng modula
to r. Om more st.rgc o f .un pl i 
firu tion fo llows the filte r. T he
a m plified s.s.b. s igna ! is fed to
the same sign:11 trcque ncy
m ixer as used for receive,
wh ich in tu rn is fed by eit he r
the 5 rnl-I z v.I.o . d irec tl y o n
XO meters o r the o utpu t o f the
pre-m ixer on a ll o the r ha nds.
The result ing signa l-freq uenc y
s.s.b . sign :d is amplified by
Q.-.II :.! befo re be ing ted In a
12BY 7A d ri ver and then to a
.... i ng le hK 1)0 powe-r am plifie r.
A pi-netwo rk w ith a ra nge o f
.:to 10 70 o hms t unes the PA
pl .uc ci rc uit .
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+ 12" .
Fig . 2-Meter !twitching be tween S-meter and PA
cathode cu rrent Iunctions is a ccomplished by
mec ns of d io d e switc he s as descr ibed in th e te xt.

d r ive , a nd m in im izing the possibili ty of severe
fla ttopping due to overd rive.

In addi tion to the a.l .c . circ ui t, the FPM 
300 inco rporates an effec tive speec h com
p ressor to equalize a nd lim it audio drive to
the bala nced m odulato r. When adjus ted as
inst ructed in the o perati ng m a nual , a n a udio
signal of 10 m v at the m ic jack will deve lop
full transmitter output. M ic input signals in
excess of 10 rnv are li mi ted to m inim ize over
drive a nd tla tt o pping.

-
•"•

Switching and VOX
Switch ing between transmit and recei ve

cond it io ns is accom plished by two m ulti-pole
relays act ua ted by th e vox o r p.LI. circuits ,
a nd the Mode a nd Func tio n switc hes. In the
NEC and S'I BY positions of the F u nc tio n
switch , all '1'/ R swi tching circuits arc div
ablcd, and the transceiver is left in the receive
condition . Ad va nc ing thc F unct io n switch to
I' r 'I wi th the Mode switch a t l.SII or usn e n
ublcs norm al p .t.t . o pera tion: with th e Mode
... w itc h a t 'I U N E. th e t runvm in cr b e nergized
in low power with to ne , hut m ic amp stages
disabled . A dvancing the mode swi tch to c .w.
leaves the transmitter on. but permits keying
and sidctonc generation .

In the " O X position of the Function switch,
norm a l vox o pe ra t io n o n both upper and
lower sideba nd is accom plished: TUNE fu nc
tions as before. a nd c .w. is sc rni -brcaki n
through th e vox c irc uits.

The mec han ics o f switching bet ween t ra ns
m it and receive are handled th ro ugh the
relays by signal switching (antenn a ). d .c .
po wer supply switching and co ntro ll ing hias
on diode switches w hic h in turn switch i.f.
a nd r.f. stages o n or o tT as necessary.

Swi tc h ing is quie t wit h o nly a slight c lick
in the speak er when return ing from I'Tl to
STUY.

applied to the diodes through U I .. :, control,
the plate current calibration.

Viewed fro m the rear, the FPM-300 shows the pe r
forated re ar panel area a nd mounting hole s fo r
the o ptional coo li ng blower. The switching tra n
sisto rs fo r the d.c.ctc-d.c . conve rte r a re hea t sinked
to the rea r panel.

• •••••• •

C.W. and Tune-Up
C cw. operatio n iv accom plished hy keying

a 1750 Hz audi o o ...cillator wh ic h in th e c .w.
mode is connected to Z ::,,:: a multi-func tio n
Ie p ro vid ing vox and a udio compre..sio n .
Thus, the tra nsm itted c .w. srgnal is sim ply u
1750 H z audio to ne transm uted via s.s.b .

002

-

AGC & Metering
Autom atic Gai n Control in the receiver is

accomplished by a m pli fying a nd detecting a
sample of the i.f. signal at the input lO the
product detec tor IC , Z::Ul ' This d.c. signal is
then amplified and applied directly to the G "
gate of Q ::u;\, the second i.I. a m plifier. T he
con trol voltage is also a pplied-through the
r.f. gai n cont rol - to the G:: gate of first i .f .
a m pl ifi er Q::o:: and to G :: o f r .f. ampl ifier Q :-,u1'

T he d .c. o ut put o f the a .g.c . am pli fier is
also a pplied to the base of Q ::,u;. the Svructer
amplifier. The meter is diode-switched he
tween the collector of Q ::UI; and the cathode
circuit of the power amplilier. T he metering
circuit is shown in fig. 2. On receive. the PA
is cut olf permi tti ng cu rrent fro m th e S·meter
a m pli fier to fl ow through D I U l a nd th e meter.
D I II:1 docs not co nd uc t . O n transm it , fo rwa rd
bias is applied to D IlI:1 and D IlI I th rough I< l u :-,

f rom a relay-switched 12.6 v.d.c source
connecting the meter to the PA cathode c ir
cuit. The voltage d rop across shunt rcsi ... tors
U ll a and 1<1 11 is then measured by th e volt 
met e r ci rcuit consisting of the diodes. the
mete r. a nd U 1 1 -,' The amou nt of fo rwa rd bias

•

' V Po we r- Amp

\..1\. ,
S- Me t e r ---

""'" . - - -
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The heart a f the v.f.o . is a high-qua lity d ouble ba ll
bea ring wid e-spaced tun ing capacito r a ssembly
d rive n by a spring loa ded sp li t gear!spur gear
pair wh ich in turn is driven by a 6: 1 red uction
plane tary drive.

Ca rrie r level is cont ro lled by varying the level
o f aud io fed to the transm it ring mod ulato r
with the mic gain contro l.

The tra nsm itted c .w. sig nal is always o n
upper sideband . 1750 Hz above the indicated
v.f.o. dia l freq uency.

C.w. sidctonc is provided by feeding the
1750 H z sig na l to the receiver audio amplifier
sta ges which in the c.w. mode arc left in an
on co nd itio n. Carrier fo r tunc-u p is provided
in the same manner as no rmal c .w. o pera tion
except that the key contacts a re sho rted . and
the recei ver audio sta ges a re d isabled, remov
ing the side to ne .

Sem i-creak-in c.w. is achieved by lett ing
the) 750 Hz tone ke y the vox circui ts. Hold
in timc is adjusted by using the vox delay
control o n the tran...ceivc function boa rd .
T ruc fu ll break-in in the traditional two
antenna m anner is not possible. although a
reasonable facsi mile can be created .

Calibrator
T he crvsta ls cal ibra tor co nsists o f a .J r ET

100 kH z oscillat o r. feed ing o n Ie flip fl o p.
Z i ll i . which d ivides down the 100 kHz output
to produce 25 kH z markers. Out put is fed
d irectl y to the receive pole o f thc antenna
relay. wh ich o n transm it is grounded for pro
tect io n. Marker output is strong a nd re la tively
uniform o n all bands.

VFO
V.f. o . tun ing is by a well const ruc ted silver

pla ted va riab le capacito r with the shaft d riven
by a split gea r/ spur gear arrangement wh ich,
in turn is driven by a 6: I reducti on planetary
d rive. T he tota l reduction is about H : I from
tuning knob to ca paci tor shaft giving a tuning
rat io slow enough to please the most crit ical
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operator. In addi tion. the h igh ratio results
in nearly effort less tun ing which is so light
that provision is made to "heavy it up" by
means of fe lt and fi ber washers behi nd the
knob.

Linear cal ib rati on is provided over thc
entire tu ning range with the knob sk ir t
mark ed in :!5 I kHz inc rements spa red ~' i . ;"

apa rt. Inte rpo la tio n to less than 1/ 2 kHz is
thus easily accomplished . The I kH z mark>
arc not otherwi ...e ide ntified . so a move "up
5 kH z' would require coun ting ofT five dial
units . A disti nguishing mark every fifth kHz
wo uld sim plify matters in this respect. T he
larger dia l is calibrated each 10 kHz over a
500 kHz range with 50 kHz of additiona l
calibration above and bel ow the 50n kH7
range. T uning o n all ranges increases in a
clockwise d irec tio n. Band-to-band coi nc i
dcnce of ca libra tio n was with in I kHz on all
bands when calibrated at 3.750 mH 7. .

Power Suppl y
T he FP~I -300 incorporates power supply

circui try permitting operation from 13.4
v.d .c.• I J 7 v.a.c.. or 234 v.a .c. For a .c, opera
tion. a multiwindi ng power transfo rmer Iced
three silicon rectifier b ridges to supply P/\
B+ . PA screen voltage/ dri ver B+ . and t 3 ..t
v.d.c. fo r a ll transis to rized ci rc uit ry. A half
wave rect ifier supplies P,\ grid bias fro m
ano ther wind ing which iv also tapped to p ro 
vide fil ament voltage for the PA and driver .
T wo I t 7 . v. wind ing, arc either !'oeries or
parallel conected fo r J 17 o r 234 v.a .c
operation.

Fo r 13.4 v.d .c. mob.le \I .":':. t ransistor op
erating po tent ia ls arc del ivcd d irec tly from
the d .c. source afte r fi llain~ ny the same filte r
netwo rk used fo r a .c. ope) u io n. Fi laments
arc fed through a 2.S ohm rcs.vto r direc tly
from the d.c. so urce. fLc . is a lso su pplied to
a transisto rized d .c, TO d .c . converter using
two 2 15:!2 silicon transistors h..-a t-sin kcd to
the rear cabine t panel. Tilt' <quare-wave out
put of the conve rter i'i fed 10 another power
t ransformer wi nd jug to produce normal
operating pote ntials .

An o ptional blow . r i........vo nuucndcu tor
appl ication where h i ~h ambu-u t tcm pcra tures
or poor ven tilation ;.re en .ou ntvrcd . \Vhcn
o pera ti ng the F P1\I · .\OO trr.ru an .I. C. so urce,
the blower with a 250 «hr .i :-.e ril" dropping
res isto r is powered ac rose one 11 7v. trans
former winding. For 13.1 v.d .c, " SO, the re
sistor is shunted , a nd the blowe r functions
normally from the square- "":I VC a.c, appear-



ing ac ross the o therwi se unused 117v. wind
ing. In a.c. o pe ra tio n the blower is e nergized
continuously as long as the o n/off swi tc h is
a t o n ; on U.C. it funct ions o nly whe n the d.c.
to d.c, converte r is o perating, i.e.. o nly when
standing by or transmi tt ing.

Const ruct ion
I'hc Safari is enclo..cd in a "fli p-top" s teel

cabine t designed for easy access to inte rnally
located controls. whether at the home QTH
Or in mobile installation-•. T he fl ip top is
h inged at the lOP rear and secured at the fro nt
by means of two "over-center" type la tches.

In mobile u..e a hanger bracket is m o unted
beneath the a u to dashboard and the F P M
J OO sec ured a t the front bv thumb screws
thrcadnrg into captive nu ts welded into each
.. ide ot the ll ip top and a t the rear by the
ground stud . \\' he n access to the in terior is
needed . it is only necessary to release the two
side la tc hes. a llowi ng the transce iver to drop
down .

A J-inch spe a ke r is mounted in the left
(driver's) s ide o f the llip top. and o ur o nly
c r itic ism o f this arrangement is that the
spea ke r lead- should he lo nger by perhaps a n
inc h or so that in home sta t io n usc the lid
co uld he ra ised sullkien tly high as to hold its
posi tion w itho u t sla m m ing cl osed a t an in
o ppor tu ne mo me nt !

\ Vh ile no adjus tme nts o r cont rols a rc
located a t the rea r o r sides. headphone a nd
mic rophone jac ks a rc grou ped a t theleft fro n t
side o f the un it. Connec tions a rc thro ugh
standard j a nd J c irc u it pho ne jac ks.

Connection s at the rea r a rc : a n te nna (50
:!J9). ex t ra norma ll y open re la y con tac ts
r phono jad .. ) , ke y jack . ground post . blower
power jac k• •1110 IS-conductor power con
necr or. A fu ...c pOSI and zeroing adjustment
for the 25 k HzIIOO k H z c rv... ta l calibrato r
are a lso loca ted on the rea r a p ron.

F ron t ra nd co ntrol s a re M a in T u ning.
Rcc G a in r r. t . gai n ) wi th power o n loff
swi tc h. V .Lo . C a libra te . Rece iver Audio Gain
w ith <t pul l-switch for calibrator on loff.
Mode -witch , F u nc tio n switch . M ic / C\V
Le ve l. Bnndswuch, Prcsclcctor T u nc . PA
Tun", «ud PA I.,, ' ;nl.

T he -r -posit ion function switch operates a s
foll ows : f{ EC : Rece ive r circuits a nd driver
filamen t only are energized: STRY : Rece ive r
c ircui rv e nergized. d rive r and PA fila ments
lit : P TT: On c .w. , transm itte r is o n conrinu
ously a nd subject to keying. On s.s .b.. push
to -t alk o peration : Vox : Semi -b reaki n ke ying

o n c.w. : voice control o n s.s .b .
The power supply and driver/PA stages

a rc co nst ruc ted o n a pla ted steel c hassis
which a lso is punched to acco m oda te the
V.f. o.!Pre-M ixer/ Audio circuit board and
the Pre-Selecto r/ A. l.e . board. both of which
a rc w ired in to the various harnesses by mea ns
o f push-Oil p in connecto rs . The th ird m a jo r
circ ui t bo a rd is des ignated a s the Tra nsce ivc
Fu nc tio n m odu le a nd inco rpora tes the i.f.
stages. rec eive r a.g.c., transmitter a .l.c., vox,
audio com pression a m plifie r, s.s .b. ring mod
ula to r. S-m ct c r ampli fie r and 9 m Hz c rystal
latt ice filter . T his la rge board is ed ge-mounted
ver tically in a m ult i-contact PC connec to r
and b raced at the top w ith a stu rdy rod
anchored to the rea r o f the cabi net. R.f. con
nections to this hoard a re thro ugh two coax
leads to push-on pin con necto rs .

Vox sensi tiv ity, a nti -tri p , a nd dela y, as well
as a ud io com press io n level a nd 5-meter zero
a rc all cont ro lled by means of color-coded
edge-mounted PC po ts easily reac hed o n the
T ra n...ccive Function board .

Ra nd sw itch ing is accomplished from a
single co nt ro l sha ft to wh ich are ga nged seven
PC-type swi tch sections on the V.f.o.! Pre
M ixer boa rd a nd Pre-selec tor boa rd a nd o ne
in the PA co m pa rtment. Board La yo ut re
qu ire s tha t the seve n PC sw itch dec ks he

IColl t i ll lletl 011 pag e 921

Relec si nq the two o...e r-cen te r ho~p~ c ltows the
tf -shcped top cove r to hinge bock permitt ing full
access to the interior of the FPM-300. In the fo re
ground, behind the fro nt pa ne l. is the v .i.c. yp re
mixer/audio board moun ted to the ch ossls, while
the trcnsceive funct ion board i ~ mounted ve rtically
mid-wcv bock. The PA co mportme nt is a t the for
rea r corner. Headphone a nd mic jocks a re o n the
left side of the uni t; the spec ke r i ~ mo unted in the

left sid e of the li d .

May, 1973 • CO • 69



B Y J OH N A. A T TAWAY.* K 4IIF

T ilElife's blood of a magazi ne DX colum n.
or of a serious effort to earn OX awards, is
the information you receive concerning no
table DX even Is. T his column depends o n the
munv tine weekly DX information sheets .

• •
monthly club bulletins and special interest
publications which \\'C receive . and we take
this opportunity to thank the hard-working
editors who do so much fo r .111 DXcrs.

I f you arc working for some of the major
OX awards and don't presently receive a
wee kly information sheet. we suggest you
consider o ne of the fo llowing. T he call letters
or names o f the editors arc shown in paren
theses :
Long t sland DX A ssociation 1111 I1 l'li" ( K2
KG II r. 1'.O . lIo x 7.1. Cora m. N .Y. I 1727; DX
News-Shee t (OeolT W atts ). 02 Belm ore Rd .•
N orwic h. N or fol k. Engla nd; W n l CO(/\ t DX
Bulletin ( W A6A U D ) . 77 Colema n D rive.
San Rafael. C A 9490 1: DX'ER .\" Al agaz ille
( W4 11 1' Dl, 1'.0 . 1I0x DX. Cordova . S.c.
290.19; DX'(' r"u IP A \\IN A). P.O . Box 11 06.
Am hcm. Netherla nds; and L 0 1l1: Skip ( Nick
Sawchuk a nd Jac k Recti ) . P.O. Box 717. Sta
tion Q. Toro ruo 290. Ontario, Canada.
-
*1' .0 . Ho x 205 . winter Haven. FL 33880

l eft to right are Kenny, K60PG, a nd Edgar, DU1 EJ.
This shot was token 0 1 Edga r's QTH, 14 kilometers

north of M anila .
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Among the interesting club bulle tins. ge n
e ra lly ava ila ble to club m embers only . a re the
To/em Tabloid ( Western W ashington D X
cto». W A7JC Il. Edi tor). 16 702 3.1 rd . A ve.
S.W.• Seatt le. WA 98 160; The DXer (North 
e rn California DX C lub. K 6A U C a nd K6
HIH . Ed itors) ; The Camel Drivers Radio
ctut. Hulletln ( YA IA B. Editor). P .O . Box
297 . Ka bul. A fg hanistan: T he Florida DX
Report ( K4 KQ. Editor) . 22 10 S.W. 27th .
La ne. M ia m i. FL .1 .' 1.1.1: and the Sou/hem
Cali fornia DX Cillb Bulletin (WoEJ J. Ed·
itor). 5128 Jesse n D rive. La Canada, C A
91011.

Special interest publications of great va lue
include the ( ~O M eter DX Bulletin ( W I liB,
Editor ) • .16 P leasa nt St .. W inthrop. ~I A 021 
52; The Milliwatt ( K8EEO /I\. Edito r ). de
voted to under 5 wa tt operation. c/o Wcs
Ma ttox. 1444 F ro nt St., lI incha m to n, N. Y.-
1.1 901 ; and QUA X (O.1 D M E. Editor ), e rn-
phasizi ng 10 meter band o pe rations. South
view Road. Crowborough, Sussex. England .

Propagation Forecasts

Am at eu rs may now rece ive the very latest
propagation fo recasts, revised week ly. by
dia ling ( 5 1(,) 88.1-622.1 . T his is a spec ia l CQ
service.

Here and There
1 ( 1) ;\ Ie lers: W l il li 's 160 DX BII I/"Iiu re port,
an excellent winter season o n to p hand, par
ticularly d ur ing the CQ 160 T est. As o f J a n .
.11. 197.1. Stu had worked 120 ditferent DX
statio ns in J7 countries despite 2 weeks o ut
for a C aribbean cruise . On Dec . 23. 1972.
WAS IJ I made the first W 81J A Q SO on rcc
ord when he had a solid contact wi th JA7AO.
This is the greatest distance eas t worked by a
JA stat ion on 160 meters. Ra lph. W I H O T .
made a first ever dual QSO with V R IW a nd
K BhDA during the sunrise peak on Oct. I.
I 'J72. Ra lph now has 65 cou ntries on 160.
Charles, \V~ EQS . second onlv 10 \VIBS on

•
the all time 160 list with 86 countries. has
moved from New Jersey to Ind iana. Starting
over on that 100 countries will be a tough row
to hoc.
QRI·p Leaders. Top D'Xcrs among the very
low power enthusiasts are the following:
K40 C E. 148 countries (5 watts): K4 FS. 102
countries ( 5 wattv ) : \V4V~ E. 76 countries
(I wa ll ); W 5TVW . 66 coun tries (5 wa rts):
WII4WR F. 65 coun tr ies (10 walls): W \IQZ R.
54 cou ntries (2 watts); a nd W A 8DDI . 50
coun tries (I wat t } .



Joel Cbcmbe rs K1 MTJ, o perating the station at
KG6AlV. Guam.

376 G 5G IJ
377 SM51l I'J
378 W9C RW

f
••

-

5.5 .B. WPX
735 WSWPC
736 EA4 KC

Mixed WPX
379 J A INI'V
3S0 .IS1 ,\ EW
3S I WAo( ; I'Y

7.'L G 5G IJ
733 .J A61D
734 .\VA IKVC

WPNX
54 WN 3QJR

WPX Endorsements
SS II .: WllYDB- SOO. CR7I K-60tl . WA6
TAX-600, WI12NYM - 600. DJ I XU -",50,

and WB4SI1 - 350.
C.W .: W6ISQ- 650. WA6JVD- 600, KSM 

1'0-600. W9IlDR- 500. OK3CG P-500,
S \ 17C RJ-450. W A2EAH-400, S ~17 

ACR-400. DJ2IW-400 and S\I~CGO

350.
Mixed: W4IlQY- 900. W6ISQ- SOO. W91

RH - 750. PY4 AP- 75 0, JA2K A- 550.
KM EA- 500. S\ 15 8FJ-500. WA4DDI
- 500. W1I4SII -",50 and ISIAEW- 450.

VI'X: S\ 14-395S-450.
10 M eters: \V6KYA and K 8M FO
15 M eters: KN~I FO

A sia: S~14-3434

Europe: K6TZX. W6KYA. S\lllCGO and
WA5ZWC

Sort" America: O K3 CG P

Complete rules for \VPX. \\' PNX and VPX
may be found o n pg . 67 of the February,
1972 issue. Application blanks and repr ints
o f the niles may be obtained by sending a
business size. self-addressed . sta mped enve
lope to Award Manager, P.O. Box 1271. Co
vina. CA 9 J722 , or to the DX Editor.

The WPX Program

C.W. WPX
1229 .s\ 17ACR 1231.. ....S\17(;\I·/
1230 S~ Il\CGO

N ew and Ra re Prefi x es for WPX

A -IF- The new prefix and first suffi x let ter
for Musca t . A4FA. ac tive on 15 meter s.s .b ..
is Joh n Cooper, ex-l\ 1 P4~ I BB .

C I- Special prefix fo r Prince Edward Island .
C I IGV is VEl GV.
J>X4\I- D X4 \\ )'A R was an exh ibi tion station
commemorating the 40th anniversary of the
Philippines Amateur Rad io Club. QSL to
Oil EJ.
FG II- FG \\A N A was reported on 14105 at
19 .14Z.
( ;\\ '(I - G\V6G\V was a special operation
d uring the CQ Worldwide C.W . DX Contest
in 'o vcm bcr. QSL to GW4BLE.
IIlt(' - Leo . W:, ~ITE/ HR 6 and ~ like. W II
AAD / H R6. have been on from Swan Island .
Q5L Leo to K 3 RLY and M ike 10 Box 8 10,
Kansas C ity. Missouri.
IC lI- IC 8 H ;-'; was reported on 14274 at
1510Z.
I\'S- IV5V EC was hea rd on 14260all330Z .
QSI. 10 15DOF.
IZ9-IT 9 stations used this special prefix in
December. IZ91lWO was IT9BWO, etc.

Zuuc J..1. HO i\ lc 'crs: ST:'S r\ has been re
ported on 371j() kil l. Sid i-, a great catc h for
so mete r \VAZ.
Canudiun wor ld U Xp('c1 iliou: This top flight
group is led by VFfl BAA . VE6TP. and VE5
BA\V. I he ir o bject ive is 10 pu t the 40 most
wanted co un tries o n the ai r, and they plan to
devote fu ll time to thi s eff o r t . An ocean-going
tr imarran will be in usc by J une.
J> X CI" h Otlicers: The new officers for the
Sou thern Califo rnia OX C I" b arc W 6APW .
Pncsidcnt : \ \'6J PII . Vice President: \V60K.
Secreta ry: W6 E U F . Treasurer: and W8 6
U D C . W6G C and K6SV I.. D irec to rs.

Iris Col vin . W600D. is President of the
Northe rn California D X Club. completing
the term of \V6H Vl': who found it necessary
III rcvtgn .

Toron to DX CI"b officers arc V E3FOR.
Presiden t: VE JB IZ and VE3 C DX. V ice
Ptesidcntv: VEJ BIF. Secretary-Treasurer:
VE3 E;-';U . Recording Secretary: and V E3
WT. VE3 0BT and VE3G~IT. D irecto rs,
(len .\ 1: W 2UIIK has the logs fo r the major
A frica n I'r Xpcdit ions by OJ 6QT in 1970 and
71. Your QSI. and s.a .s.c, to Box 7388. New
a rk. l': .J. 07 107. can ge t you a confirmat ion
fo r any of the fo llowing: CT3 / D J6QT. TY9
A BC. TY\\A80. TZ2AB. TZ2AC . XTlA B.
V E3E UP . Reco rd ing Secreta ry: and V E3
and 5V8WS.
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CO OX AWARD HONOR ROLL
The CQ DX Award Ho no r Ro ll recognizes those DXers who have subm itt ed proof of confir
mation with 273 or more countries for the mode indicated . The A RRL DXCC Country List,
LESS DEl.ETED COU NT RIES, is used as the country standard. Effective with thi s listing
credit has been granted for the new country of 1\1t. Atha s which has been added to the A RRL
DXCC Coun try list . Scores also reflect the deletion of SW;:1n Island whic h was deleted from
the DXCC active countries list effective August 31, 1972. T he tota l number of cu rrent cou n
tries on the DXCC list is now 320.

K6EC 315
W61D 315
W8LY 308
K6LER 306
W4JC 30 5
VK3AHQ 304

W ZT P 3 19
T12HP 318
WA2 RA U 317
W 3 K~I 317
W91 LW 3 17
DL90H 31 6
I j\A ~I U 316
K2 FL 316
W 6R EH 3 15
W6R KP 3 15
G3FKM 316
SM5S B 3 13
W6 EU F 3 13
W 6N JU 313
ZS6LW 31 3
J8KDR 312
VE3~IR 312
W 3AZD 3 12
W 3DJ Z 312
W6KTE 312
\V9JT 312
IT 9J T 3 J I
WA 2EOQ 311
W9 DWQ 3 11
II AA 3 10

C.W.
Wj\A UB 302
OL3 R K 301
W6JSQ 301
ON4QX 299
W6NJU 296
W4RQY 294

2XSSII
W4 1C 310
W6YMV 309
X E IAE 309
F2MO 307
V E2WY 307
G 30 0 305
WA6AHF 30 5
WQQLD 305
VEJA CD 304
F9~IS 303
K6EC 303
KH 6RB 30 3
I IZV 302
WA2HSX 302
W6KZS 301
W6 FW 3()()
W A6MWG 300
VE3G MT 299
K4 HJE 299
W9KR U 299
ZL IAGO 299
G3 RWQ 29R
WA3 JK K 298
K4RTA 29 8
YVI KZ 29 8

K ISHN 292
WA6EPQ 291
WA6~IWG 284
WA8DXA 283
W4YWX 282
DJ7CX 27 5

OZ 3SK 297
S~ 1 3 CKS 297
KI SHN 297
YSIO 297
ZL3 . ~ 297
WllYDB 294
WB2RlK 291
XE2YI' 291
YV ILA 291
K8GQG 288
K I KNQ 284
K3G KU 283
HI' IJ C 28 2
OE2EGL 278
WMI KOl 278
K6G UY 277
O K I MP 277
WA\I CI'X 276
DL IM D 274
W8Z0 K 274
K9LUI 274
G3 KYF 273
G3WW 273
W IISF U 273

J X6--J X 6V O was a N orwegian o pe ra tion by
LA6VO. QSL to LA I RQ.
JX8- J X 8 F G was reported on l ·n05 a t
1650. a nd JX9T~ 1 on 14 195 a t 2.1 .10Z.

Twin Cities OX Club O ffice rs. l eft to right: Dennis
l uther, K£'WWX, 1971.1972 Secretcrv.Trecsurerr
Bil l Higgens, W 0YD B, CO OX Committeemen),
1971 .1 972 re side nt; Fred Deziel , WO'HP, 1973
Preside nt; Jack Chapman, WDHZ, 1973 Secretory,

Trea su re r.
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OK5- 0K5SZ M was a c.w, o pera t io n . 10 
J flO meters, from the Fi rst Congress of the
Socialist U n ion of Youth at Bra t isla va . QSL
to OK.1T"~1.

SQ5- SJ5Z o n 10 mete r c.w. opera tes from
thc W a rsaw Technical Museum. QSI. to S1'5
P~IT.

1'''5- TY5AB K skeds his QSI. M ana ge r ,
Ray. \VRC N L . daily. A pol ite note to Ray
might ...c t you up with a good o ne .
W C4- W C 4S F F . J a n . 26 -Feb. 4 . 197.1 . was
si gned b y thc West Pa lm Reach R ad io Club
from the South Florida State Fa ir. QSL ( 0

W4HAW.
WG3- W G 3SF C was ac tive during the
Apollo 17 miss ion . Q S L to Goddard Amateur
R ad io C lub . Bo .\ 86 . Greenbelt. ~Id. 20 770.
W I9-WI9 A N G will be on M ay 19-20 from
G eneral M itchell ANG Base. M ilwa u kee .



252 \V7Y BX
25 3.. KG 6SW
254 JH 3C IQ
255 DJ4Ff
256 DJ2VZ
257.. S~16CKS

Wis. to commemora te Armed Forces D ay.
QSL to WA9DZL.
Wi\l4-W l\I4SFC was active fro m the Mar
shall Space Flight Center in Alabama during
the Apollo 17 mission.
WZ4- WZ4 USA will be on May 19-31 from
C amp Pickett, Va. to commemorate Armed
Forces Day. QSL to W6A N.
YA \\-YA\IC DRC is a special Afghanistan
club sta tion. C D RC stands for Camel D rivers
Rad io C lub.
YII - QSI. YB5AAQ via W4ADZ. YB9AAT
to W4Y UU and YB IIAIIE c/ o K5G UZ.
YS ~-YS6FB has been heard on 14197 at
0925 G MT.

Y\, \I- YVIIAA was tbe Venezuelan Radio
C lub opera tion from Aves Island. QSL to
Box 2285 . Caracas. Venezue la
ZDHII- F rom l\l ay 27.-J une 2. 1973 thi s
specia l prefix will be used by A scension Is
land opera tors. " specia l card will be sen t
to anyone contac ting 2 Ascension sta tio ns
during th is pe riod.
ZI'- ZP6B L on 2 I260 a t 1045Z and Z P8
A Q on 141 S5 at 20JOZ a re :2 rare Pa raguan
p refi xes reponed recentl y.
3E- Used in February by Panamanian Am
a tcurs to commemora te the 7 th Bolivarian
G ames.
4 l\14-4l\1 4 UA during the c.w, con test in
November was Ji m Neiger. W6B HY. QSL to
W6C UF. T he 4 l\14AG P opera tion was by
W60 AT .

Th e WAZ P rog ra m

5.5 .B. WAZ
I062.. W>QIIG I066 F511
I063.. WnllJ /4 I067 W RFKY
IOM S~15AWO I06R W5K HP
I065 S~t 6I1D 11169 ZL2VN

C.W .-Phon e WAZ
3497 U K4 PX 350 R S~1 5CLE

3 198 KP4DI.W 3509 S~I\lCCl\t

3499 WB2I1 NJ 351O S~1 5C PC

35011 K4DWO 35 11 S~II\CGO

350 1 SP5GX 35 12 W IDAL
3502 S P I II NS 35 13.. VE3FAA
350 3.. S~12CSA 35 14 WIOR
3504 S~t4DHF 3515 W RtHD
350 5 S~II CNS 3516 G 3JZV
3506 S\l 7AIII. 35 17 W3BRB
3507 S~1 5AWO

Complete \VAZ rul es are shown on pages
6" ·66 of the June, 1970 issue. Appl ication
blanks and reprints o f the rules may be ob
ra ined by sending a self-add ressed. stamped
envelope to DX Editor, P.O. Box 205. winter
Haven. Flo rida 33880 .

The Twin : iti es ox Club of Minne',oto. This group
shot shows obout 90~o of the present membership.
l eft to r;ghh (Bock Ro .,' W,PUUE, W,OS FU, W,PJS;
WOYCR; .W,llElA; KiJ v 'JW ; WIlTRF; (C enter ~ow)

W2TA/!J; KiJWWX; Wll~DB; WQ HP; W,PHZ; WAD_
r.Vl; W,llCA; (Front Row) WJlNAR; WIlNG; Wf' .

PAN; WA,llVBV; WIlNUH . (Pho to 'nx W,oYDBJ.

5V7- 5V7G E was heard on 14212 at 1250Z.
QSL to PP.O. Box 2. Bassari, Republic of
T ogo .

OSL Information
A2CCY - V ia K·H 'II Z CT2 BG-To W .\2BCK
A ~ FA-To I ;n,QI ' C X2CO - V ia W 2GH K
A ~ ..n - c/ o r; :JX EC OAlAA~To wxsvwn
( ' E9AT- Via CEalUt OJ 9 ZB - c/ o K 4A EB
C n9 A K-'I'0 CTl IIH Dl\amF- V ili J) K21'~

I ;T2A Z - c/ o W fl J H Y EI.20 1\-1'0 W r,I'A Q

Th e CO OX Award Prog ram

C.W . OX
11O...... D K I IlP 111.. ....W 7YIl X

5.5. B. OX
25 8 W A6AH F
259 JA2LA
260 K3SWZ
261.. K2G IIC
262 K6G UY

Endorsements
C. W.: W 6 ISQ-300. KPEKR-200 a nd DKI 

111'-1 50.
5 .5.11.: S~ 1 6CKS-3 00. WA6A HF-300 ,

WA 6l\tWG - 300 . K6G UY- 275. W 7YIIX
- 250. DJ2VZ-200 . W8IHD-1 50 . JH3 ·
C IC) - 150. DJ4Ff-150. JA2LA-150.
and K3SWZ-1 50 .

Lo w Band: O K 1:\1P and JH3CIQ

Complete rul es for the C Q DX A ward
Program may be found on pg. 58 of the Jan
uary. 1~7 I i~...ue. Appl ication blanks and
copies of the ru les ma y be obtained by send
ing a buvinesv size. self -add ressed. sta mped
envelope to Award Manager, 1'.0. Box 1271 ,
Covina. CA ~ I7:!2. or to the DX Edi tor.
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TJ IUG- To K 4W QS
THS)IC-c / o W 2Y Y
T U2AA- Via W A6EJ I
TY;jABK- To W RCNL
TriAOO- c/ o IV AlSPG
"K9AJ - V ia W A70MZ
VP 2GSF.- To W4 YHB
VP2 ~JA II - c/ o W 4GSM
VP2VA~-To K2FJ
VP j l. n - V ia W ,\ 5MLH
VQ 9 HK- To W !l V NQ
VS 6A W- c/o WB 6ZU C
W Z·I USA - V ia W6AN N
XG U - To X E I J
XT2AG- c/ o VEiiAJO
YA IB YS - Via W 2H HK
YA I HA - To K2GTZ
YS UFE- Via WHOFDO
YV4A{;P- c / o WIf'YVA / 4,

P .O. Bo x 6226,
~hi rl i n l-::tfln S ta tio n .
A rli nvton , VII . 22206

Zn nS- To WA 2K WP
Znnl - c/ o K3GJD
ZIl9H:\I - V ia K3JU L
z n pJ.,-- c / o W I UFW
ZF I vn - To W -1 11 A W
ZS I :'I-lII - c/ o VE7BWG
30 201 - V in VEfiTK
~ S 7nA -To W 6FJ
.aZIl B - c / o WA 2K\\'P
;;HSA I' - V ill K4D E N
7P /olA IJ - T o V F.:U H
7X2 MO-c/ o VE3TL
" HI !\1~Vi a WA:lII VI'
9 IU B -To VE3MJ:
9J 2Hlr-Via S M6C KU
9 K2rA~c/o W r;KKZ
9YiT:\I - V in VE3Cm;
9Y4 VU- T o W :I{iVW
73. Joh n , Ki ll'"

EP2PH- c! o K 4HLJ
EP2TC-Via K3RLY
ET3USD-To WB4UKA
ET3USE- c/o'VA4AGT
FiAllO/F Via VEi RA
FB8XA-To F2MO
F BIlX C- c/ o F 2MO
F BSZA-Via F6BFA
FGBAFC/F.s7- To W:lIIN K
FG"A~(C /FH7~c /() F 2QQ
FK~IHl -V ia FfiBBQ
Fl\17WN - 1'o K2KGB
t'08I1W- c/ o W 6J F M
FPIIW; - V ia VBIA IH
f' Y7A L---To W L\ 2HZB
GJ\.t 5AXO - V ia WA4VAZ
G~1 6HV-To K9K LR
IIC ri F N - c / o \ VA2\ VU V
H H2Z Z- V ia W A fjJF A A
11131-:1 - 1'0 W2 KI·'
HlSLC- c/ o W 211: T
II K jt'H K X~V i a WAiiA HF
II L9W I- 1'o w Ar;ZWC
II TliA - c / o DL3011
II T tl V- V ia YN 1V MIl
J Y3I1Z- To W A:HIU P
JY 6HS - c/o WA 311UP
KC~ USP-V ia K2BPP
K ~I6nY-1'o \ \"B-i W R N
I.G ;;Ui - c/ o LA4YF
l\IPUn N - V ia WB2F V O
p J!lU X- c / o K2FJ
I'J 9UH - 1'o W2V IA
S V lCll -c/o W A 3K SQ
SV lI W ~I l\I -V i a W B2J G Z
S Vtl W W W-To \\':iKIlJ
T F.1TP- c / o IlL7F1'
T I8PE - V ia wAMiF~

~\_.

'--- -

-N \

G10D 1 ~

$29.95 fil
i
i

80 N YOR K ROAD, wu.i.ow GROVE, PE NN 19090

ASTAT IC G 10 D DY NA MI C SSB MICROPHONE
WIT H " G" GRI P TO T AL K STA ND . REGULA R
PR ICE. 59.90. HA M NET 29.95.

(215) 659- 5900 •

AMATE UR RADI O ISOUR BUSINESS

ASTATIC GD 104 CRYSTAL
MICROPHONE WITH " G "
GRI P TO TAL K STAND. REG
ULA R PRI CE. 51.20. HAM
NET 25.00.

.. D.. ....,n ." ...." 50....... , ..

Colhrn_H~.'h _ .... SI39 .9!>
Or. k~ U XfT4X 8 ,SI S4,95
O..k~ TR3fTR4 S1S9 95
Y"", $139 9S
Kenwoorl .__ ._, _$ 139 95

Add S1IIo Tu on W• .., ,"1I' or>

Sentl IOf F RE E Broctune

Communication Technology Group
312 18 Pacific Highway Sou th
Federa l Way, Wa5hingto'198002

• PUT YOUR TRANSMITT ER TO WORK FOR THE FI RST TI ME
IN ITS LIFE . POWER UP WI TH A MAG NUM SIX FOR MORE
ADDEL POWE R PER S THAN ANY OTHER METHOD !

• SO LID STATE DESIGN

• SPLATTER FREE, NARROW BAND OUTPUT SIG NAL

400% MORE AVERAGE
SSB POWER OUTPUT

• EXCEL L ENT VOICE OUA LI TY

• 4 TIMES TH E SSB POWE R ON A L L BANDS

USE A MAGNUM SIX
THE QUAlITV R F SPEECH PROCESSOR

• ADDED PUNCH FOR PILE-UPS

SEE CO COUNTRY CHART
OFFER ON PAGE 80

ASl flC

JT30
$9.95

531

$6.99
•

•
• •

• •

•

•
•
•

• • •
I . . ' I• •I . • • ••. ' ., . . .• •

I • ' . ' • I
• ' • • ' I• ••

ASTAT IC JT 30 CRYSTAL ..
MI CROPH ON E WI T H STAND ~
FOR AMATE UR AND GEN·
ERAL PU RPOSE. REGU LAR
PRI CE. 18.40. HA M NET 9.95

ASTA n c 531 CERAMI C MOBILE MI CROPHONE
WITH RETR A CT A BLE CORD ANDSUPER TA LK
POWER FOR AM AND SSB. REGULA R PRICE,
12.75. HA M NET 6.99.

A STA TIC " G" G RI P TO TAL K ST A ND ONt y 12.95
PoSTA TI C 0 104 M ICR OPH ONE ONL y .. . . . . . •. •• M 15 .50
A ST ATIC 10 0 D Y NA M IC MI CR OPHON E ONly 19.95
AST AT IC 0 104 R EPLACEMENT CA R T RI DG E ..••. 4.80
PE NNA. R ESI OENTS A D D 6% SA L ES TA X
ADD 1.25 FOR SH I PPI N G AN D I NS.
SEND CH ECK OR MON EY OA DE A.....NO C.O.D.
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THE

PROGRAM

BY ED HOPPER.' W 2GT

._--
UsA·CA HONOR ROLL

Richard G. Werth , WAtJGZA
(A /I COIIII I;" , :: 79. 7-13-72)

T ill: ~ I a y. "Sto ry of T he Mo nth" as [old by
Dic k him ...clf is :

time 10 b ru ... h up on rad io theo ry a nd learned
the code along w ith son Gera ld , wh o w as in
fif th g rade a t the t ime . Rece ived m v Novice

•
call WN41.CS in December of 1962. wh ich
was ch a nged to \VN I\G Z A upon return in g to
M inneso ta the fo llowing J u ne. M y cu rrent
ca ll was obta ined in Apri l 1964.

" M y in trod uc tio n to C o unty H u nting wa s
o n the fo rt y-mete r ne t tha t nex t September
w he n I ra n a couple of co u n ties fro m the
m obile , F inall y got into it m yself the fo llow 
ing spri ng wh ile on a nother m ob ile tri p to a
meet ing o f the M innesota Ac adem y of
Sc ience.

"Sum me r vaca tion pe r iods were the m a jo r
pe riods of ac t ivi ty. both fro m the home sta
tion and whi le o n mob ile tr ips . H a ve m ade
co ntac ts fro m around 500 coun ties in tw en ty
five o f the sta tes, m ost ly in the easte rn half
o f the USA . Since ge tting the last c o u nty in
Mo ntana from K 2UA RI M7. I hove been

Dr. W e rth, WAPG ZA giv Ing o ut so me ne w ones.

Special Honor Roll
A ll Count ies

= 9 -'- Ril" hard R. Brege. K ~()DY. 1- 19-7.' .
= 9-1- G t: rahl J. Col lins. \\' -'F :"T. 1-:!-' -7-'.
=9) - Ru):c r, E. Garren. WB)D\'T. :! - I-7-'.

W ';'\' :,I-: 172 \ \"j":, E :.! ... ..
W :lFST lj ;t W 3F:":T 2,,\1
WB.'IlYT .. 1.4 WU.jJ) \T 2!11I

!.i nO ., 00
WliCC"l .. .. 21 0 W B IW BP . . 92 -1
\V -V ,'''' " I I, • • . .. . - Il I.:!J O 9 :J ~

W ,\5\' :-:<; ., . :! l :! W6CC~ 1 !I:Hi
\\' :1I"~~' 213 \DFXT 9:t.
Wln!)"T 2J.t IlU IL\ !13'"

100U W B,j D V T !I:m
W6CC~t .... 2". }\ 3N "~Z !I-IO

JOUO
WBt'jH~IZ . .. 11-1
W :lF:"T .. I I;,
W,' ... .\I.B 11 6
Wlt ,IIYT ... 117

2.;00
\niCe\1 ..•. 11';'
W :lFST _.. 11 ..
W W,Il \ ' ,. . . . I I!I

2lHHI
W 6CC ~1 .. .. }7 1

..M v inte res t in a mateu r rad io was fir st
aroused d ur ing m y hig h school d a ys. hut
never reached the po int o f gett ing a license
( tha t bei ng dur ing the hig depression in the
.30s ) .

" \ Vhen Uncle Sam called du ring \Vo rld
\Va r II. I c hose the N a vy with its radio tech
n ic ia n p rog ram a nd we nt to G reat La kes fo r
hoot tra in ing. F rom the re it was fo ur weeks
.11 w right J r . College in Chicago. twelve
wcc k... at T e xa s A So. ~ I for buvic radio. Iol 
lowed bv ...ccondnrv service sc hool a t Wa rd- .
Ivla nd . Corpu-, C hristi . Texas. F in ished u p
there ju... r in t ime for V f - D a v. "'0 was rn us
tcrcd out of the Nan' a few m onth ... thereafter.

" I returned to m y job in chemistry only till
the open ing of school tha t next fall. w he n I
entered eruduatc traininu in chem ivt ry at- - -
\Vi...con ... in . W he n I fi ni ... hed that fou r years
later \..·ith the P H.D. Degree . I dec ided 10 try
m y ha nd a t teach ing and joi ned the faculty
here at Concordia College. M oo rhead . Min
neso ta .

" It wa s w h ile o n a sabbat ica l leave spen t
ot Ook Ridge N at io nal Lobs. tha t I look the

* P.O . Bo x 73. Rochelle Pa rk. N .J . 07662
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Dick Werth , WA~GZA, must be before 0 trip, he
looks so fresh .

working a t fin i...hing them all on 20 meters.
and all bv mobiles, That looks like it could

•
lake a while to complete.

" In ad di t io n 10 am ateur radio. I am or have
been ac t ive in several other le isu re time pur
su its. For a number of vcarv I tau gh t bccin-. --
ning cla ...scs in square dancing. and the wife
and I co nt in ue to he active in square and
round d ance c lub.... H ave been playing postal
chess for years. and late ly have sta r ted over
the-board ac tivity wit h others on ca mpus.
~f y inte rest in sta mp collecting is m ain ly in
m y topica l collections of chemis try 011

...tamps. a nd chess stam ps. A t one time I was
qui te ac tive in rai ... ing t ropical fi sh . hu t ama
teur rad io pha sed that o ut the past few yea rs.
Have a latent interc ... t in photography. hu t
find litt le time 10 he active in the fiel d . The
wife sa vs il seems I have "'0 manv ho bb ies. .
that thrc is no lime left for m y regu lar job as
profcs...or of chemist ry: '

It would take man y more pages to tell of
D r. Werth'v acco m plishments in the fi eld o f
chem istrv nrul to list his amateu r radio
awa rdv /cc rt iflcn tcv/ mcmbcr... hips. Son Ger
a ld has the ca ll \\'AIIl .RC

D ick waited unt il he had them (Ill an I ap
plied J u ly 1.1. 19n.

Awards Iss ued

They did it again . .l new A II Counties this
•
ISS tiC .

" \ Inhy D ick" Brege. KRO DY finally de 
cided to send in for them all.

" Doc" C o llins. \V.lF NT waited unt il he
had them all before se nd ing an y application
and he got them 500 through till. A if S .S.B.

Roger G arrett. \ \'B 5DVT also waited until
ge tti ng them all before forwarding any ap
plical ion . Congratulations to them all.

Dua in Schu nk c, \VH6R~1 Z was issued

7 6 • CO • May, 1973

USA ·C A-3000 endorsed All 14, All M obiles
All S.S .B.

John Dyer. W A5ALB q uali fie d for U SA
C A ·3000.

Dave Mnncscu. W6CCM won USA-CA
~500 endorsed A ll 14, A ll S.S .B. ; and 500
through ~OOO endorsed A ll 14, A ll S.S.B .. 1\ 11
Mob ilcs-c-wherc did he find time for all that
paper work?

Vic Seeberger. \V7VSE acquired SA-CA
~OOO ami 1500 M ix ed : and USA ·CA-IOOO
endorsed All A·I. All S.S.B.. All 14, A ll
\l o hile, .

D r. Bill George. W A5YSC tiled for USA
C A-1 500 endorsed All S.S.B.

Jo hn Criner. Jr., W B4W BP received USA·
CA-500 endorsed All 75 S.S.B. H is Fa the r is
W B4SX ~I .

Heinz Frcvmnnn. DI.21 0 won USA-CA
500 .

" Henry" Bue rge r, DL t RA was issued
USA·CA-500 endorsed All S.S.B.

Ho wa rd Berlin . K3N EZ applied fo r USA
C A-500.

Awards

U ta h A ll Co unty C er tif' lcu tee Issued for any
rn odc, an y da te UP OIl rece ipt o f GC R List for
all 29 counties and is m ai led first c lass. nat
(not folded ) for fifty-cents (SOil. Certificate
is t f l' !' to nOll-USA o r handicapped hams.
C ustod ian-e-A . D . " \ Iid" M iddclto n, W7ZC.
Hox 303. Springdale, Uta h X4767 . ( He is in
W ash ington Cou nt y) .
U iplmml (;u~lielnlU ~ la rcon i: T he A.R.1.
( Associazionc Rad iotccn ica Ital iana ) has in
st itu ted thc " Diploma Guglie lmo M arco ni"
to com m cmo rute the work of the arca t scicn -•
tis t. Also to celebrate the experiments ca rr ied
out by Ma rco ni in va rio us parts of the world
,1I1d bring them once again to the attention
o f rad io amateu rs.

The awa rd will be issued to those who ha ve
made contac t with (or listened to) the local
ities in wh ich M arco n i conducted his ex peri
mcntv,

It will be issued free (but include I Re s to
cover cost o f rei urn of yo ur QSI.s) . To obtain
the award it will he necessary to se nd to the
A. R.1. a log conta in ing a ll the details of con
tacts or listcnings made. and: 40 QSLs chosen
from the local ities list ed later. 0,- 35 QS Ls
chosen from local ities listed. plus the QS L
from the offic ia l com memorative st ation.
114 F.\I G . and o ne from any other G . M ar
con i Memo ria l sta tio n (a tota l of 37 QSLs) .

W hen required by the list , the QSL must

•



St arl ing da te is I Janua ry 1973 an,d th e
fi rst awards will be issued on the occasion of

clcarlv indicate the city or region. T he award
can he obt ained in a.rn ., s.s.b.• c .w. RTIY,
SSTV a nd M ixed . T he re is no limitation to
the band used, except norma l regulations .
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Utah All County
Cert ificate

the 19 74 M a rconi Celebra tions. The list o f
D iplom as issued will be published in the
officia l journal of the A. R.J. Send all log da ta.
QSLs a nd fee to cover return of your QSLs
to: A. R.J. . V Scarlatti 3 1, 20124 M ila no.
Ita lv.
Wo~ked Ital iau YL: Issued by the Itali an
YJ.RC a nd available to all OM s-YLs- s.w .Is .
Contacts fo r po ints must be d utcd a fte r I
Januarv 1970 . All bands/ modes ok but o nly
one cont act valid . Charter members count 2
po ints. other Ita lia n YLs count I point . J oll y
- sta tio n counts 4 points. Ita lia ns need 10
points a nd must send 10 I RCs ; O the r Euro
peans need R points and must send 15 I RCs.
Others need 6 po ints a nd must send 20 IRCs.
Send log ext rac ts ce rti fied hy two other a rna
tcu rs, ( don' t send QSLs ). Free to hand i
cap ped . C harier mem be rs are: 11'1 Y G. IP I
MOG , IIW I.. 18ATB. 13 11 1.. 12CWK. 18UA.
I3 ZMT. IKI.I.. 13GI.K . 12ZR E . IP IZN A .
18LIlI'. 14R GJ. 14XYI.. 18SG Z. 12YD. 17
1.11.. 18PLH . I3TEH . I3 DC \\' . Awards M a n
ager : 14R GJ. Gi nevra R ESTA NJ. POll 28.
46100 Manto va. Ital y.

Edito rs Note s
On a tip fro m C ha rlie. wA4E P H . I wrote

to the proper office a nd was informed that as
o f July I. 1972, the C o unty of nnscrnond
became the C itv o f .I anscmond. Al so I have
hea rd th at there m ight be some ad d it io na l
c hanges as of J a nuary t. 1974 . "I~o a p par
e ntly there is m uch m isunde rstanding abo ut
Inde pe nde nt Ci ties-a QSL (and onlv o nce
JX'r Cit y) fro m a n Indepe nde nt City ca n be
used for a ('mm f\" it touches. 1I0f a county
that j , aero"... an vwatc r or a ny count y tha t is
separated from it by a bay. count y. etc. . . . I
rea lize that other awards might h ave o the r
rules hUI they do //0 / apply for USA-eA .

As this is being w ritte n. th e COUDly H u nte r

rContinued 011 poge 96]

11 4FG~1

I'I{ EFI X

C R4

CTI
CTJ
C~S

EA7
E I
F
FC
G
G il
G
G I
G ~ I

HII
H V
14
15
1\\

Buenos Aires

Muss.
N. J . o r ~ .Y .

Misvour!
Ill ino is

Svd ncv. ,

Bologna

Rio de J a ne iro
Stockholm
Gotland Is.
Leningrad

IP IT DI
1T9
ISI\
JA
LU-A-D
ON
PY
S ~ I

S ~ II

UA I
V E l
VO l
\'0 .2
V K
VP9
W I
\ \'2
WI\
W ')
V U
ZII 2
Y U 2

Tripoli SA
Memorial Station ...---

Lisbon

Ro me
Fondaz. G.
M a rco ni
Villa Grifone
Torre
Tigu llio
M a rco ni (GE l
Sicily
Sardin ia

C IT Y

Cadiz

lt a ly

Italy
Ita ly
J a pa n
Argent ina
Belgiu m
Brazil
Sweden
Sweden
USS R
Can ada
Xcwfoundlnnd
Labrador
Australia
Bermuda
USA
USA
USA
USA
Ind ia
Gibraltar
Yu uo ...lavia-Libya

COU:-iT R Y

Cape Ve rd i
Isla nds

Po rtu ga l
Made ira Isla nds
~ Iorocc()

Spain
Ire la nd
France
Corsica
Enul and Lo ndo n-Engl and Flatholrn Is .
England W ight Is.
Northern Ire la nd
Scotland
Sw itzerland
Vat ica n
Ita ly
Ita ly
Ita ly
Ita ly

May, 19 7 3 • CO • 77



(

Propagation

BY GEORGE ]ACOBS,* W3ASK

D URJr-.: G ~1a y. opt im um frequencies for
DX propagat ion a re expected to be seaso n
a lly lower dur ing most o f the daylight hours,
but hivhcr during the la te a fte rnoo n, early
cvcnm g and nighttime hours, than was ob
served Juring the winter months. A consid
crublc increase is expected in sporadic- E
io niza tion du ring the month. and this should
result in frequ ent sho rt-ski p openings on each
of the h.f. bands, and on 6 meters as well . A
seasonal increas e in the sta tic level is abo
norm al fo r M av.

The foll owing is an overall picture of h.f
am ateu r band openings foreca st for M ay.
19 73. Fo r specific t imes of DX openi ngs,
refer to the O X Pro paga tio n C harts which
appeare d in la s t m on th ' s co lu mn . T h is
month's colu mn contai ns Shor t-Sk ip Pro pa
gation Charts valid fo r Ma v and J une, as well
as Charts centered o n Alask a a nd H awaii,
The Short-Sk ip C hart, conta in propagation
fo recasts fo r circuits varying in length be
tween distances of 50 a nd :!JOO miles. For
d ay~to-day propagat ion cond itio ns expected
during the months. see the " Las t Mi nute
F~recast ··. wh ich a ppea rs a t the beginning of
this colu m n. or call D1AI.-A -P ROP.

10 ~Iete r"' : Except for an occasiona l d nv
t ime o pening to some southern o r tropical
a reas, nOI many OX openings a re forecast
for th is hand during May. F requent short
sk ip opening, between dis tances o f app roxi
m atel y 750 and 1400 miles. however. should
be possible ,

15 :\Ie tef': 1\ seasona l decrease in D X
o pening... on thiv ha nd is normal for Mav but• •
some fai rly good o penings still shou ld be
possible. especially 10 ...outhern and tropical
area ... . nx conditions ...hou ld peak during the
late af ternoon and ea rly even ing hou rs . Tu m
erous ...hortskip openings. be tween approxi 
mate ly AOO and 2JOO miles. arc a lso expected
du ring the m o nt h.

· 11307 Clara St reet, Silver Spring, ~\ 1 d~2090::!
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LAST MINUTE FORECAST
nav-to- Dov Conditions Expected For

.H a U. 1[1 ; ;
Rating d: Forecast Qualit}'

Pw pagationl" dn .. , . . . (4) ( 3) ( 2) (I )

1Jat~

A bu v.. r-;urnl HI : 1;-7. II. 2.t, A A C C
21; , :10

Normal : 2-:•• s-t u. 12·1 3, R C n E
17·I R,20-:!I.
2J . 25, 27. 211, JI

11 ,,10 ...., · N,,,rm HI : r. t 1·1 1;. C n E E
!I, :"2 , 2 10(

Divrurbed :"one I> n E E
where f' Xpf'ct f'11 sienal quali' ,. is:
A-~xcel1en t o pening, exceptionally srrona. steady

s l ~n als ,

B-~~)(K1 openi ng. moderately strong sig nals wit h
tuue Iadmg and noise.

C-Fa ir opening; signals between moderately strong
a nd wea k. With some fading a nd noise .

D-I'oor openi ng. sig nals wea k with considerable
fadi n): and no ise .

E- :"o openi ng expected.
1I0W TO USE T HIS FORECAST

1. Find pror agation index associated with particu
la r band opening from Propagation Charts appeari ng
on the . ~o llowi ng pages ,

2'; \ \ it h th e propagation index, use the above table
to find t he expected signal qua lity associa ted with the
part i cul ar opening for a ny day o f the mont h . For
example. _all .openlngs shown in the Chart s with a
1'!l1t>ll J(lItlOlI index of ( 4) will he fai r on M a y I ,
(. llud on ~1 .l Y 2-5. and excellent on ~1ay 6. etc .

ZO Mele..,,: T his should be the best band
for OX propagat ion dur ing M ay. Opening
shortly after su n rise, good DX condi tio ns
should prevai l to o ne a rea of the world o r
anothe r. th ro ugh the eveni ng hou rs . The hand
is a lso expected to rema in o pen to some
sout hern and tropical a reas during much of
the hours of da rkness. DX condi tions should
r~ak during the la te afternoon and early eve
run g ho urs, Numerous short-skip openings
a re also forecast for distances between ap
prox imately 350 and 2300 miles, Q uite often.
especially during the late afternoon hours.
optimum conditions may exist for both sho rt
and long-skip and statio ns a few hundred
mil es away will be heard at the same timc as
D X st ations from severa l thousand miles
awav.

~() :\1 t'h~f': Fewer DX openings are ex
pected d urin g ~Iay as a result of the sho rte r
hou rs of darkness and a higher level of sta tic.
Fairly good opening... to several a reas of the
wo rld still should he possible, however. from
shortly be fore sunset , through the hours of
dark ness , unti l shortl v a fte; sunrise . G ood
d ayt im e short-sk ip o penings can he e xpected
over di st ances hctwceo approximu tclv 150
and .150 m iles. with n ightt ime ope ni ng... e x
tending up 10 beyo nd 2JOO miles.

HO ;\h ' rcrs: Few e r hours of darkness and ~I

higher static level a rc a lso expected to reduce



OX openings o n this band during May, but a
few fa irly good o pe nings stil l should be pos
sib le 10 som e areas of the world during the
ho u rs of darkness . Exce llent short-sk ip o pen
ings arc forecast for th e daylight hou rs over
distances rangi ng between approximate ly 50
10 250 miles. D uring t h e ho urs of darkness.
th e short-skip range ...hould increase up 10
a pp rox im a tel y 2300 m iles.

t ilU :\let ers: P ropaga tio n conditions on th is
hand have passed their seaso na l peak . ami arc
c x pcc te d to decline u n t il t h c e a rl y fa ll
mon ths. Openings up to a dis tance of 1000
miles. or so. should he possible this m onth
during the hours of darkness and th e su nrise
period . An occuvional o pening well beyon d
thi~ range may also he pos...iblc when static
level ... arc exceptionally low.

V.H .F. Ionosphe ric Openings
Sporadic -E ioniza tion shou ld increase con

side rably dur ing th e mo nth. and th is is ex
pected to prod uce some fai rly good 6 m eter
... ho rt -ski p o penings ove r d ist ances be tween
approxima te ly 1000 to 1400 mi les. These
openings arc most likely to occur between
I) A.M . an d I I'.M . and between 5 and 9 P.M .

loca l sta nda rd lim e, a lt hough th ey can occu r
a t o ther lim es as we ll. Du ring pe riod s o f in 
le nse a nd w idespread spornd ic-E io nizat io n.
two-hop o pe ni ngs cons ide ra bly heyond 1400
miles m ay a lso occur on 6 m eters. a nd o pen
ings o n 2 m ete rs m ay be possible over d is
la nce' between approximate ly 1200 to 1400
m iles. Re fe r to " V. h. f. Jo nosh pe ric P ropaga
t ion" . wh ich a ppeared in the N ovem ber. 19119
issue o f CQ ( page 37), for a do -it-yourself
met hod fo r pred ict ing v.h.I. sporad ic-E short 
ski p ope nings.

The Eta A quarids m eteor shower should
prod uce some fa ir ly good m eteor-scat ter
o pen ings o f short d u ra tion o n the v.h .f . bands
during ~l ay 3-6. This is a m ajo r m eteor
sl-ower. and it is ex pected to reach m ax imum
in tensi ty during the early m orning hours o f
~l ay 5. with a pred ic ted hourly m eteor co unt
in excess o f 20.

Some fair ly good II met e- r t r ... .,o;: -t"quatorial
(TE ) sea Ite r o penings should he possible
d u rin g the m o nth. T hev are most likelv to- . -
occur hetween Rand 11 P .M . . local standard
tim e. o n lo ng north-sou th paths wh ich c ross
the geomagnetic equa to r at a pproximate ly a
right angle . T E o peni ngs favor locatio ns in
the southe rn th ird of the USA. but an occa
sional o pen ing should be possible into th e
cent ral a nd no rthe rn regions d uring M ay.

H o w To U SE TU E SHon-SKIP CHARTS

l. In the Sho rt-Ski p C ha rt , the predicted t imes of
openings ca n be found under t he a p p ro p ria te dis
tance colu m n o f a parti cular M ete r band "( 10 th rou gh
160 M eters ) , a s shown In the left hand column o f
the C h a rt. Fo r the Ala ska a nd H a wa ii Cha rts. t he
p redicted times of o pen ings a re found u nder t he
a pp ropr ia te M eter band colu m n ( 10 t hrough HO
M ete r\) for a p artic ular ge ographical region o f the
con tine nta l USA. as shown in the left ha nd colu m n
o f the C harts, An • ind ica tes 80 Meter o pen ings.
Opemns s o n 160 M ete rs a re lik ely to occu r d u ri ng
those times when SO M eie r openi ngs a re shown with
a p wpuKut ion index o f ( 2). o r higher.

2. The p rOpoKut;on jnd~x is the nu m ber that ap
pea rs in ( ) after the ti me o f ea ch predicted o pen
ing. On the Short-Skip C hart . where two numerals
a re shown wit h in a single set o f parenthesis. the
first a pplies to the shorte r distance fo r which the
forecast is made. a nd the second t o the g rea ter dis
ta nce . The inde x indicates the number o f dOJ' !
d u rmg the month o n which the o peni ng is expected
to take pl a ce . as follo ws :

(4) Operung should occu r o n mo re than 22 days
(J) •• " " hC'tween 14 a nd 22 days
(2) •• " "bet ween7and l3 d a ys
( I ) •• •• " o n less than 7 days

Refer to the " 1.01 <;1 M m ute Foreca st " a t the begin
n inll o f th ili. colum n for the act ual dates o n which a n
o peni ng wit h a specific propagat io n Inde x i.-. likel y
to occur. a nd the sig nal qua lity that ca n be e xpected .

3. T imes shown in the C ha rts are in the 24-hour
system . whe re 00 i'i mi d night; 12 is noon : 0 1 is I
A. M . : D is I P. M .. etc. On the Sh ort-Skip Chart
appropriate st -andard ti me is u sed at the put h mid 
p oint . For ex ample. o n a ci rcu it betwee n M a ine a nd
Florida . the time.. shown would be EST ; o n a ci rcu it
betwee n N Y a nd Texas. the ti me would be r ST si nce
the path m id -poi nt falls in this time zone. Determi ne
the path rntd -potm . a nd use the a p p ropria te stand
ard time . Times ...hown in t he H a wa ii Ch a rt a re in
UST. To co nve rt to st andard t im e in othe r USA ti me
zones , odd 2 ho u rv in the PST zone . 3 ho urs in MS'
zone: 4 hours in rsr zone ; and .5 hou rs in t he EST
zone. Al/d III hou r.. 10 co n ve rt from us r t o GM T. Fo r
example. w hen it b 12 noon in H o no lu lu . it is 14 o r
2 1' , 11.1 , in Los A njl:c1es : 17 or 5 P,M. in w ashi ngton,
D .C. ; a nd 22 l i M L T ime shown in t he A la sk a Ch a rt
an' given in G M r. T o con ve rt to standard t ime in
A la ska an d o the r a rc;" o f t he USA. su bt ract 10
hours in Ihe Ala sk a n St a nda rd zone : I) hours in t he
Yuk o n zone ; II ho u rs in PST zone. 7 hours in ws r
zone . 6 ho urs in I'S I zone . .5 hours in F.ST l o ne . For
example . a t 20 (iM r it is 12 Noo n in J u ne a u and 1.5
o r :l I' ."' t . in NYC .

4 . The Short .Sk ip Chart is ba sed upon a tra ns
mi ne r powc r o f 75 wall s c .w . or 30n wall s p.e.p o n
stde ba nd : The AI;H,k a and H a wa ii Chart s a re ba ved
upon a transmiuer pOW t'r (If 250 wail s cw o r I k w
p.e.p. o n sideba nd . A dipo le a nten na a quart er
wavelengt h a bove ground is assumed for 160 a nd !l0
m eters. a half -wa ve a bove IZ rou nd o n 411 a nd 20
met ers. and a wa velen gth a bove grou nd o n 15 a nd
10 meters . For eac h 10 dh ga in a bove the se reference
le vel s. the p r opU/{IIt i otl ;/11/t' ,'( will increa se b y o ne
level : for e ach IOdb lo ss. it will lower b y o ne level.

5. P ro p aga tion d at a conta ined in the Chart s has
hee n p repared from baste dat a published b y the
l nsut ute Fo r Telecommu nicat ion Sci ences or the
U .S . n epl. o f C ommerce . Bo u ld er . C olo rado. BOW l .

\Vhile au ro ra l ac tivi ty is genera lly a t a sea
sonally low level during M ay. some d isplays
m ay occur dur ing periods o f below no rmal or
di stu r bed ionos pheri c con di tio ns . D u r in g
such periods , o penings arc likel y o n 6 and :!
mete rs fo r dis tances up to a pproximately
1200 m iles. resu lting from the reflection or
sca tt e r of thc radio signal from the ionized
patches p roduced by the a u ro ra l d isplays.
Check the " Last 111 inure Fo recast" at the
beginn ing of th is column, o r DIAL-A-PROP.
fo r th e periods th at a re expec ted to be below
norm al o r di st urbed d uring May.
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Sunspot Cycle
The Federal Solar Observatory at Zurich,

Switzerl and reports a monthl y sunspot nurn
ber of 42 for January, 1973. Th is results in a
12·month smoothed sunspot number of 67,

centered on Jul y, 1972. T he decli ne of Ihe
present solar cycle continues and a smoothed
sunspot number of 41 is predicted for May,
1973. 73, G eorge, W3ASK

CO Short-Skip Propagat ion Cha rt
May & June. 1973

t 07,09 (1)
09-1"1' )
1.f -15 I)
11-1 3 (1)0

08-21 (l )22-02 ( I)
02-03 (2)
03-05 (3)
O:;·On (2)
06-07 (1 )
12-13 (I)
13-15 (2)
15-1 1> (I )

00-02 (2)
02-0 4 (3 )
0"-07 (")
07-0R (3)
08-09 (2 )
09-15 (I)
15-1 8 (2 )
J8-00 (I )

:?1·0.. (I)

20-03 (I )
0 1-03 (I )
03-05 (2)
0;;-01> (t )

HAWA II

X iI

I Nil

CO Count ry Cha rt
A two color. wall- sized country chart is
available on poster stoc k a nd in largc type
for only S1.25 pe r copy postpaid. Address
reques t to : CO OX Country Chart, CO
Magazine, 14 Vanderventcr Ave., Port
Wash ington, N. Y. 11050.

SUBSCRIBE TODAY

\\'t>fiOlt' r n
USA

Cen t ral
USA

Openings Given In Hawaiian Standard Time"

° Rl_l' "He w T o U !lt"· Short-gk tp Cha ..ts • In box at ' ",,/lin
n in u: o f thi !il eolu mn.

No' ,,: Tht' AI.ASKA a n d IIA\\'AII P roJla R1\ t io n ChRrtll
fo r d illtan ("f'S a rra ter than 1300 m ill"ll. F o r flh o rh'r
r1 ifl. t n n l'(·II . U~ the n recedlne Short-S kip P roT'R
tion Cha rt.

10 1.' eo I J. ()/~f/
To: .\1 " t r ", .\1r t (' r sc J[dr r s ;\1r t,. ",

Ea l<tl'rn N il 12-15 (1 ) 13-1 ;; (1) . 19.20 11)
USA 15-17 (2) 1:;-17 (2) 20-23 2)

17-19 (1) 17-19 (3 ) 23-02 (I )
10-20 (2 ) 2 1-23 ( l)0
20-0·1 (2)
07-0 9 (2 )

Ct'nt r- a l N il tz-is Pl 15-16 (2) 19 ·20 (I)
URA l .'i- I R 2 16· 17 (3) I20·21 1')11'1-20 (I) 17- lfl (.l) 21-01 3

19-20 (3) 0 1-02 2
20-2 2 (2) 02·0 ·1 I

" ·0' Pl 20-2 1f 0
04 ·0.'; 2 2 1·00 2 0
0 ,')-07 (2 ) I 00-03 1 0
07·011 (2) I
09·1 5 (I ) ,

\ \ ·l ·s fl ·rn 13-17 (1 ) 09-12 (I ) 06-0R (.f) J R· 19 ~ t)URA 12- 1;; (2) OR-16 (3) 19-20 2)
15-17 (3) If--I 9 (.f) 20-22 (3~
17-1 R (2 ) 19-20 (3 ) 22-02 (·1
1R-:?0 ( I) 20- 22 (2 ) 02-0" (3 ), !2-0~, (I) 0 1·0" ~2)

I 0;;-06 (2) 0:;-07 1)
19-20 (t)o

I 20-22 (2)0
22-02 (:W
02-01 (2)$

• 0 1-0" (1 )0
• .. • •

V }/IM
.\(r t rrsc

Nil

Ott (\t"I )

I m
,\1f't r r 8

22-00 (1)
00· 0 ' (')

I 02-0 .. (3)

0..-
051"05-06 I)

11)-1 2 1)
12-14 2)
U -IG (I)

T

I .•
.\ l dr r sc

20-0 2 (1 )

ALASKA

Band Openings Given In

Local Standard T ime

At Path Mid-Point Using

24-Hou r Ti me System

Openings Given In GMT'

T o:

1I" ml
(\I ter )

Ealltern
U~A

•
,

" "' ,. rom r tlRJll1II 1 er • ""10 xu 07·09 (0-1) 07·09 (I) 07·09 (1-0)
09· 13 (o-:!) 09·13 (2) 08·2 1 (2·0)
13·17 (a- I) 13-11 (1 -2) 21 -23 (1-0)
17·21 (0-2) 17-21 (2) 23·07 (I.O)
2 1-23 (6- 1) 21 ·23 (I )

23·07 (0-1)
I.", xn 0"-09 (0· 1) Ofi·O!l (1-2) 06-09 (2· 0)

09· 13 (0·2) 09· 13 (2-3) 09·16 (3-1)
13017 1°01) 13·t 7 (1-3) 1fl· t9 (3·2)
17· 21 ,)-2) 17·1 9 (2.3) 19·21 (:H )
2 1·00 (6-1) 19·21 (2) 2 1-22 (I )

21·00 ( I) 22·06 (I -a )
00-01; (0·1)

20 09·20 (O-t ) 06-09 (0·2) Oll-07 (2) 06·07 (2)
0!l·12 (1-3 CJ 7· 09 (2-3) 07 · 0!'! (3-2)

12·17 ( 1-1) 0!'l· 12 (3- t) Ofl·l.. ( 1·3 )
17-}9(1.3) 12·17 (4) 15· 20 W
19·20 (1·2) 17· 111(3--t ) 20-2 2 (3)
20-22 (0-2 l 1n-zo (.~- H 22-00 ~2)
22-0 1, (0-1 20-2 2 (2- 1) OO-On 1)

22-00 (1 -::; )
00-0 1; (1)

·10 07-09 P -2l 07-09 (Z. ·1) 07-0R (·1-3) 07-0 Rp-I)
09-1 1 Z-·l on-t s (.1 -2) OR-Ofl (';-Z) OR-09 2-1)
1H7 P-1 ) 1 ~-17 {1. :1 ) 09- 1., (2 -1) 0!l-1';' (1-0)
17-19 2-·1) 17·19 (.I ) 1.,-17 (:I - l ~ 17-19 f-l)
Ifl-21 (1.3) I fl-2 1 ~:I-O 17-j !1 (V~ 19-2 1 1-3)
2 1-23 (0.2) ~ 1 -2:1 2-3) 19-21 W 2 1-02 (..)
2:1-07 (0-1) z:I-07 (1.2) '! 1-23 (3 - 1) 02-0 I (:I)

23-02 (:~ - l) O" -On (2)
02-0 1 (2-3) On-07 (2- 1)
Ol-07 (2).-so 07· 10 W 07- l ll (H~ 07-0R ( I) 07-MI (1-0)

10-1 8 ~ 1 - :l) 10-11, (:I_O OR-10 (1 -0) 08-18 (0)
I R-22 I ) } f;. ! .'l (3-1) 10-11, ~O) 1R-20 (1 -0)
22·00 (3- 1) H i-20 (t -2) l il-1 R t-o) 20-22 (:1-2)
00·0:; (2-:1) 20-(10 (") 1R-20 (2-1) 22-02 (.f-:l)
0 ;.· 07 (3 . 1) 00-0 ., (3 - 1) 20-2 2 ("-3) 02-(l:; (:1-2)

0:;·07 ( 1-3) 22-02 ( I) 0 ., -07 (2-1)
02-0;, (1. :1)
0.,-07 (3 -2)-,"0 0,-,-08 ( H) o;;-OR (I ) 07-011 (1-0) 07-20 (01

CR-09 (Z-O~ O$l- I ,Il (0)
°" '° 1°1

21).00 (I
09· 18 (1.0 1R·20 fl -O) 20-22 I 00-03 (2)
I R·20 (3-1) 20-22 (2-1) 22-00 (2-1) 03-0:; (2-1)
20-22 (" -2) 22-00 (3 -2) 00-6.'1 (3 -2) O~-M (I)
22-0 ., ( 4-3 ) 01)-03 (3) 03·0:; (2) 0 il-07 (1 -0)

03-0 ., (3.2) 0 .,-07 (I)
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• Contest Calendar
B Y F"~A NK A N ZALON E . " W IWY

Be rmuda C.W. Conte st

Sta rt, : 0001 G :\ I T Saturday. ~ l ay 5
Endv : 0200 G M T Sunda y. M ay II

The phone sect ion \v· ~\ S run ofT a couple of
weeks ago. Logs for hoth sections must he
received no later than J une 30th and go to :
The Radio Sock-t v of Berm uda. P.O . Box

•
275. H am ilto n. Berm uda.

A pr. :! ~ -:!l)

A pr. ~~ -:~'J

~1 ; I Y 5-1}
~I ; I } 5·h
~I a }' oii -tl
~I a \ 12
~ I a\ 12-13
"I;ty 13
.\Iay 19-20
.\lay 11)·20
.\ l a y 11)·20
.\by I I}

June I -~

June 10-14
June 10-17
J II I1.... 17
.I uuc 25
.J il l} 15
J lI ly 2X · .~()

J uly 2~-JO

Ang. ll - 12
Aug. I X· 11)
A llg. I X- Il)
Sept. X·<}
Sept . 29 -:W
0 ct. 27-2K
:'\"U\. 24·25

Ca lenda r o f Eve nts
PAc e DX Contest
" ''' EDe KTTY Contest
Berm uda C. \\'. Contest
Hel ve tia 22 Corne-r
G eorgia ()SO Part y
\ \'o rld Telccornm. C .' V.
USSR IlX C. W. Conte"
YL ISSBcrs C .\ \'. Parr)'
YL ISSUer... Pho ne Pa rt y
Tonne......cc QSO Part y
Fi ve Flags VHF Contest
Wo rld Telccomrn . Pa rt v
e ll e •File ' 11 TH QSO Party
~l a 'v. Cit ic... A: '1'0\\ n...
~ fas .... Amateur Rad io \Vcck
w.,B V II F Pho ne Co ntcst

N HI. 50th Annivc rvary
Count y Hunte r... C .\V. Corne-t
Ke ntuc ky Q SO Pa rty
WA EOC C.W . Contest
New Je rsey <)SO Party
SA RTO RTry Contest
\ V" EDe Pho ne Conlest
De lta <)SO Pa rt y
CQ W'" DX Phone COllfl·~t

CQ W'" I> X C .\\", Co nte..t

Georg ia QSO Pa rty
Starts : 2000 G ~IT Saturday. May 5
Ends : 0'00 G :\IT Mo ndav, Mav 7

• •

Thvi is the twelfth annual Qsa part y for
the Columbus A RC. The same station m ay
he worked on each hand and mode for Qsa
point s and Ga. to Ga. contacts arc permitted.

Exchange: Qsa no.. RS(T l and QT II .
Count y for Georgia: stu tc , pro vi nce for
others.

Sl'urinl,:: Each Q SO counts 2. points . Geor
gia vtnt ions multiply total by number of dif
feren t states and VE p rovinces worked. Out
of-state usc Ga . counties for thei r m ultipl ier.
( max . of 1591. D X may he worked for Qsa
poin ts hu t no t for m ultiplie r cred it.

Freq uenr.. les: c .w. - l S fo. 3590. 7060.
1406ll. 21060 . 2X060. s.s.b, - 3975. 7260.
14290.2 141 0 . 2 X600 . Novices - 37 1X. 7 125.
2 111ll. 2X 110 . T ry 160 a ' 0300Z. 10 on th e
hou r. 15 o n the half ho ur.

A wards: Ce rtifica tes to the highest scoring
sta tio n in each sta te. p rovince. cou nt ry and
Georgia coun ty. Also to the top G a. and non
Ga. Novice . T he re arc plaques fo r th e top
Cia . vt.uion. out -of-state station. Cia. Club
with the highes t aggrega tc sco re, and top
sco ring mobile or portable o utside own
county.

Make up your log in thc usual sequence.
include a sum man' sheet and a signed dccln-. -
ration . Ma il before l une 11 th to: Columbus
,\ RC. All: John T . Laney III. K4\lAL 1'.0.
Bo x ..C! J. C olumbus. G eorgia 31902. Include
a large ... .a .s.c . for copy of results.

Helve ti a 22 Co ntest

Starts : 1500 Ci~IT Saturday. ~I ay 5
Ends: 1700 G M T Sunday. ~ I ay 6

:\I a il your logs within 30 days of the end
o f the contest to : USKA T rame Mgr.. HB9
A HA. im Moos, 5 707 Seen gen. Switzerland .

Deta ils of the above 4 events appeared in
last month's CAI. E;\,Il.\R.

.. 14 Sherwood Road. Slamf-o-rd-.-Con-n- .-cO"6;:9"O"5:-.-

USSR C.W . OX Conte s t
Starts : 2100 c;~1T Saturday. ~t ay 12

Ends : 2100 c;;\JTSunda y. l\l ay 13
T he Rad io Sports Federa tion of 'he USS R

invites .11 1 rad io am ateurs to take part in their
"cQ· ~ r · Contest to strcnathcn fricndlv rcla-- .
tion ... among a ll amateurs.

Thi ... is a world wide contest , so do not con 
line your activ ity to working USS R station ...
onl y. Use all bands 3.5 th ru 28 m Hz. C.\V .

o nl v.
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1972 USSR CQ·M Contest Results
Singl e Operator

The group that opera ted SMOMC in the 1972 CO
WW Phone Contest has bee n the winner for Swe,
den in the multi-cpe rctc r catagory, as SM5AZU
and other cells in the post. The y have now cccumu
lated enough certifica tes to d istrib ute one to each
of the opera tors. He re ' s Bo SM5BGM, Be rt SM5_
AZU, Kell SMOAT N and Sta n SMOMC drinking to

the occasion.

ClI'CJ,:urics: Single operato r. both single
ha nd and all hand. Mult i-operato r. single
transmi tte r. And s.w. l.'s.

Exchuugc: RST pl us the number o f thei r
Oblast trcg ion) for the USSR. RST plus a
progressive QSO num ber fo r the rest of us.

.'uints: One point fo r QSO's be tween sta
tion s on the sumc continent. J points between
sta tions on d iffere nt continents. Contacts he
tween sta tio ns in the sa me country have no
va lue .

A sta tion may be worked once on each
hand Io r QSO points, hu t a mult iplier is
counted only 0I1C(' . (Not once 0 11 each band)

S.w.l.·s credi t I point if a station is re
ported, 3 po ints if both sides are reported.

:\JIIUiplit.' r: Is de rived from the countries
an d territories in the " R-150-S" list which is
essen tial ly the sa me i]", our D XCC country

,-

80/160
o

I1

World Telecomm. Contest

C.W.- OOOO to 2400 GM T Sa tu rday, ~ I ay 12
I'holie- OOOO10 2400 G M T Satu rday. ~ l ay 19

The Brazilian Minist ry o f Communication
a nnounces its 4 th contest commemorating
" \Vo rld Telecommunicati ons Day" (7\ lay
17th )

O peration is lim ited to single ope rator sta
tions. lixcd or marit ime, 10 thru 160 me ters.

EXl'hall~e: RS 'RST plu s your I.T. U. Zone.
St.·urillJ,:: QSO points as follows:

10/ 15/ 20 40
o 0

sa me continent 2. J 4
O ther con tinents J 5 6

Final Score: To tal QSO points multiplied
bv number of different I.T.U. Zones worked.
T he same sta tion may be worked on each
hand for QSO points but Zone is coun ted
only once.

l .og entries in thi ... o rder : T ime in G ~ I T. sta 
tion worked, number senti received, ba nd,
cont inent, zone and QSO points. Separate log
is required for c.w, and phone. Include a sum
murv sheet a nd a signed declara tion.

A"ward...: Diplomas to the th ree highest
scoring stations in each coun try. Gold. silve r

Same country
O ther countrie...

same Zone
O the r Zones

list . but the fo llowing oblasts are coun ted as
a separa te multiplier. (02. 13. 14. 56. 84. 85.
86. 87, 8~, 90, ~ I, 92, 93. 94, 95. 96. 97. 98.
105. 128. 138. 13~. 153 . 159.)

Fhml Score: To tal QSO points from all
hands times the coun try/oblas t multiplier.

" ,'nud,: To the top scorer in each category
in each coun try, first 3 places in each contin
ent. and the top 6 places among all grou ps.
(N ote: single band awards lo r each bands

Awards will he made in the forms of cer
tificates and badges, depending on the classi
ficat ion . A mini mum of 6 hou rs operation is
required for country awards and 12 hours for
the cont inent al en tries. In count ries where
the returns juvtify, awards will be made on a
call area basis. T here is also the "Krcnkel
Award" to the top single o perator and mult i
ope rato r sta tions.

Contest contacts may be credi ted fo r the
man y USS R awards in lieu of QSL cards.
IR-150-S. R- IOO-O. \V-I OO-U. R-15-R . R
10-R. R-Il-K and "Juhilee.")

All en tries must be postmarked no later
tha n J u!v 1st a nd go to: Krcnkcl Centra l. -
Rad io C luh. P.O. Box 88. Moscow. U.S.S.R.

1'" ,33 0
39.9'"
32,aO I
2.'l .76n
1 -.5 111 1
12 .-1 01
12 .2:11

3.192
2.S-I8
1. :-172
I. 3ft2

,\l5 '1

'"

S inlt le n a nd

.\Iulti O p r .
W !lEXf: :i l,:i -l~

K2KU H
W 2:-' Z
WB~SQ~

w:a :cn
KI O:\1f~

W :- Q XQ
w.vsxcx
W ,\ :-(;f.Y
W :i.-\RK
W 2EUO
W aeUF
W 6KY..\
W fiGHY

,17.!Ia I
- 1 7 , -I ~ 1l

3!1.-103
" 1 ·(J~6

10.06u
12 . 1' 0
I U,:!fiO
7.soo
7,63~

5 .121
:i/llu
3 ,703
2.lfiu
l . l al

r, :! f
:i10
-I3:!

A ll n a nd
K :UfTZ
\\'..\ I I. KX
\\' 3(; x
W ." ~ K IlI
\\'11' 1.
WB,}: N
W 6 U .-\
W f;(iQX
\\'-.-\ I NHV
W~ Il:":O

W~CKH

W !11I1o;
W-lW.sF
K aCUI
K-II.IlH
W .\ l:\IYK
W~ITX }O'
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Results 1972 WAEDC Contest
Single Operatar

Ten ne ssee aso Pa rty
Sta rts: 2200 G " T Saturday, May 19
Ends: 2200 G " T Sunday. May 20

T his is the J rd QSO Pa rty spo nsored by the
T ennessee Council o f Amateur Rad io C lubs.
T enn. sta tions may work other in-sta te sta
lions fo r QSO a nd mul tiplier credit. Stat ions
may be worked on each band and mode, and
portables and mobiles reworked if they
change counties.

Exchanue: Signal report and QTH : county
for T enn .• state or coun try fo r o thers.

St.·o ri ll~: Fo r out-of-state stat ions: T enn .
QSOs X T enn. counties worked. (max. o f 95 )
For Tenn . stations: QSO points X states +
VE districts + Tenn . counties worked. this
total plus the bonus. ( o te : Since the bon us
applies to T enn. sla tions only, and its lengthy
and com plicated I recommend you write to
K41'J for dc ta ils.)

F req uencies: C.W.- 3550. 7050, 14050.
21050. 28050. I'hone- 3980. 7280, 14280.
21 380. 285S0. Novice-377 5, 7 125. 21125 .
28 125. (Avoid tra ffic nc ts.)

Aw:uds: Ce rt ific ates to the highest scorer
in each state a nd VE districts, An achieve-

502.200
" 6 4.01 3
4 -1 t .9-1~

101 .7 12
3 4.632
22. 70-1

WBIJ \"H -15.88.•
1\2:\IF Y ._ 013.800
1\4 PGM 37,400
W-I HO~ _._ 36,915
WB "I E US 3j .S38
1\4 1..1IH 33 .354
WlIn~nl ..... 3 1.900
W l'D:;;O _ 3 1,680
W fi A U _._ , 311. liU
W.-\ .' ZW C _ 29,6 1'1 2
ON "IRA / W 3 ,.. 2S.2 10
W 3A R K 2• •200
\\o' 6 I>G H _.. 26,220
W 60 QX _ .. 22,7."12
W.,\ 3H~BI 1"1 ,476
WRH)GW _.... 17.~;;6

W .-\ IlNGG 16 . ~-I O

K2(:I 1 5 .03 ~

W!lI.. K I 13,fi"l0
KSABV 10 .4.2
W -I\V:;;f' 6,550
W .-\31>:\IH -I . ~16

W 6K YA 4.H 6
W -I J U K _.... 1,640
W2~II.O 1.5-1 0
W -I KM :;; 1.15;;
W IlGBY .... '9:!
W '-\2P,-\ T ._ 720
W 6RQZ .._ 60 0
W 2GK 7. ... 331l
WR9RXX 170
W .\ 207.0 . 2

Contin ental Leade rs
Phon e c.w.

7 "1 ....0:W K IJIIX _...
730." :!2 Y U 3 EY _ _
586.T.30 4X -IVE
37(1,0 10 ZE t B L

..... 2" . . ...73 c x ... m lJl
11 ,",. ](17 YK :!.-\PK ...

P hone U SA
' ...·3A U .. 3711.U ! U

l ( )] ,r. \V ..\ :~ I A ( ~ I

W H2SqS 3 16•.sua
Kln't' 23!l,377
W IW S F :!t:o.,23 2
K I CSJ /l lIi:! . tl22
P I.7K K / W 2 121/,0 :1
K IO ~tE 111-1.2 41 '"
1\ li IU E /o3. I !G
WS(IIl~t 7:1....36
W i:\I \" S 7:!.:!GS
WB ... EU N '", l.OI:!
Ii GS,"1. l .i .792
W 9ZT n 23.306
\V Ia 11;)1 12 ,2 il>
WH UHl 11.:i U
W I I1 I' W ,". ,-11>11
W 61lQX 1.!I.-,6
W I K ~I S -L 3 :1:!
K!+EY.-\ a,«...n
W B9BX X j ii 1, :16 '"
W 6 KYA I.I :;:!
'\'.\ 21' :\T ii.."

c.W. l ' SA
K IJIIX 302.2110
W 3A U U". 7li l

( OpT. K:t E S T I
WI FII\" U5 ./o72
WII" " 339,192
W I UPW 90.: 23
K IO~IE 77> ." -1 0

1lJ.J I. K
U W!l W n
I WUT
W :I.,\U
D U I F H
YV5BPG

and bronze medals to the th ree top scorers in
the world. (Awards fo r both c.w, and phone.)

T he 1: r. U. T rophy goes to the country
with the highest aggregate score, determ ined
by the mathematical average of the scores of
the top 5 con testants of that country. T he
T rophy remains in the possession of the na
tional association of that country. affi liated
with the I.A.R .U.. fo r a period of one year.
It is permanent ly retired if won 3 times within
a 5 year period.

Mail logs before J une 30th to: Min istc rio
das Cornunicacocs. DENTAl.. 70000-8 ra
silia- DF. Brazil.

YlISSBers a so Pa rty

C. W.: 0000 G" T to 2400 G " T May 13
Phon e: 0000 G" T May 19 to 2400 May 20
C." '.: - 24 hrs .. one 6 hour res t period.

Phone: - 4S h rs.. two f hour rest periods.
Th is year's pa rty aga in is a two week-end

a ffai r , bu t unfo rtu nat e ly t he d at es we re
changed and the c.w. sect ion conflicts with
the USSR contest , a ve ry ac tive affair .

The sa me stat io n may he worked on dif
ferent ha nds for QSO poi nts. hut the multi
plier is cou nted only once,

Cu tc un r ics: DX /WK tea ms. Y Ll O:lI
teams and single operator. ( Non-mcmbcrs
enter th is ca tegory on ly ) .

E xd ulIIJ.:, l· : Name. RS(T ), SSBer num be r ,
cou nt ry, state, partner's call. (i f any) (no n
members send "no number. ")

Poiuts: Two points for co ntacts with mem
bers in the sa me cont inent. 4 pts. if it's on
anot her continent. Non-members in the sa me
con tinent a re wo rth I point. bu t 2 pt s. if on
anothe r continent,

;\ lultiJl lier: OXCC coun tr ies. Canadian
pro vin ces and US,\ sta tes.

Frcqueucics: C. W.-- 3565. 7065. 14070.
2 1070. I' ho lle- 3973. 7273 . 14 333.21 373,
2S67J . Listen for DX on 3775 s: 7090 .

.\ wards: C e r tifica tes to highest score in
each coun try. province and sta te.

T rophies to the top scoring single opera tor.
OX /WI( team. YLl O :lI team and c.w. only
score. Plaques to 2nd & Jrd place winners in
teams.

Pa iring of DX/\VK teams must be cleared-thru W7 EOI. YLl O:lI teams must be related
pairs. W rite to \V7EO I for part y forms and
other in fo rm at ion .

Logs m ust be postma rked before June 30t h
a nd go to : Lyle \ \' . Coleman, \\'7EOI , 412
19th St reet S.W ., Great Falls. Montana
59404.
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m ent certifica te for eac h con testan t working:
tc n o r more T enn . s ta tions. T wo plaque s for
the h ighes t Tenn . and out-of-sta te scores.
A nJ cert ifica tes for the munv T en n. cateuor-. -
ics, (H o m e . portable. mobile and c1uh ...ta-
tions.)

Log... must he postm a rked no la ter t ha n
June 2 2nd and go to : 7\1 e l \ Va rdd l. K -lP1.
B"" 4X9. Oak Ridge. Tenn. 37X30.-

Five Flags VHF Contest
Snu ts : noo l Ci l\1 I Sa turd av. Muv 19. .
Endc: 2400,,,, I' Sund av, May 20

Th is is a ne w o ne sponsored hy the F ive
F la gs ,\ RC o f Florida . Acti vi tv w ill he o n all- .
v.h.I. hand ... above 50 ml iz ,

Excbuuge: Q SO no.. RS( n and A R R L sec
non.

Sc.·urin:.:: Contact-, pe r hand as fo llows:
50 m ill. I pt.- I44 m Hz. 2 plS .- 220 m Hz.
J p ts .-420 m Hz. -l ptv.- a ll above 420. 5
ptv.

Po we r multipl ier: u p to 5 wa tts X -l . u p to
~O W . X ~. up to ~OO w. X 2. over ~OO w. 11 0

mult i1"1ie r.
SC(' ciu ll muttlptlcr: ARRI. sections and

coun t ries on e ac h hand .
C o n tac ts m ade o n modes o the r than c .w,

o r ... .... .h . rece ive addi tionul multip lic r o f 2 .
Final S l'urc: Tot a l po int ... m u lti p lied hy

tot al sec tio n ... worked o n each hand. (Ru les
o n ...cori ng were a bi t vague. suuucsr vou write

~ ~ ~....

10 \\'A .~ODA / 4 fo r det ailed in form utio n .)
" wlIn....: Certifica tes to the hlp scorer in

each A R R L ...cc tion wi th 2 or more en tries,
T he \ V-l e C award is g iven to local... con tac t
in g 10 or more FFA RC members. O the r...
must con tact 5 members. Si ngle operators
only.

~ I a il i ng dead line for lo g-, is J une 1st Ill:
W A30DA/ 4. IROI Border St reet. l .ot 37.
Pensaco la . Fl a . 32505. Incl ude a s .a .v.e . for
rcvults o r request fo r rules an d lo g sheets .

IA RS / CHC / FHC /HTH Pa rty

St a rts : 2J OOnvrr F r ida y. June 1
E nd ... : 0 60(J nxtr M onda y. J une 4

It is adv ivca b lc you se nd a s .a .s .c. to K. 6BX
for de tailed informatio n fo r th is OIlC .

F o llo win g arc rule s in brief:-E :whan:.:e: QSO no .. report. name . C He l
F ile no.. sta te . co unt y o r si m ilar d ivi...ion.
Non- members om it no. and send HTH in 
stead .

Sc.·ori ll:':: For C IICen - 1 po int per Q SO
with other C f-ICcrs. 2 po in ts if its a H TH e r.
a nd I addi t ional point if it a YI.. Blf' . F He,

84 • CO • May, 1973

Novice. C HC-200, Merit or C lub sta tion. or
if it is on VH F / U H F. Double above points
if ()SO i, out of OWIl country, For H'lll ers
- Co n tac t... wi th o ther H THe rs I poi nt . w ith
CHCer~, ,) poi n ts . Rest same as above. S.w.1.
u...c same sco ri ng system as HTHe rs .

:\ llI lliplier: Each continent, country. IT U
l o ne. a nd .S. sta te . (coun ted o n ly oncc .)

Filla) Score: Total QSO points from all
ha nds X sum of the m ulti pl ie r. M u lt i-o pe ra 
to r stations d ivid e score hy num be r of opcr
a tu rx. (Sa m e s la tion m ay be worked o n d if
fere n t ban ds a nd modes fo r QSO points. but
no t fo r multiplicr. t

Frequeucies: C.W.-3575. 37 10. 7070.
7 1W. 14075.21075. 21 090.21140. 2X090 .
I'hone- .1 770. 3790. 3943. 3960. 7090. 72 10.
7275. 14 .' 20. 14340 . 21 ." 0.21440. 2X620.
2X690 . An d 50.1 -50.5. 145-147 . Fo r US and
DX : ... a llo wed.

A\\:lrds: T he pa rty supports hundreds of
ce rt ifica tes a nd T ro ph ies. in all categories
and divis ions. A s.a .s.c, wi ll get you a lis t. l n
elude e xtra post a ge fo r list o f IT U . IAR U.
I /\KC. lAR S coun t ry . p refix a nd zone list.

Send a ll requests a mi yo u r logs to : Inte r
na tiona l A m a te u r Ra d io Society. K 6BX . P .O.
Box 3X5. Bonit a C alif. 92002.

Ed itor' s Note s

The OZ-C C A co n test usually r un on thc
fi rst week-end in M ny has been d isco nt in ued.
Ho wever. a ne w award certifica te is no w hc·
ing i...s ued . detai ls wi ll be gi ve n in Ed. H o p
per's \V2G T A ward Column .

T he Bristo l Group of the RSGB is run ning
a contc... t. J a n ua ry th ru A ugust of th is yea r.
A vcrv a tt rac tive a wa rd 10 be delivered in
tim e for C hris tmas is the top prize. G ] PTO
will give you :111 the de tails . (2-l- S haldo n
Rnad. Hart fi eld. Bristol BS7 9NW. England.)

W e ha d a good o ne o n 160 hack in J an
uary. Co nd it ions we re unusual ly good a nd
DX was co m in g in from a ll d irections , It
seemed to me the N o rth / So u th pat h was a t
its peak. Bnth VI'XKF and LU5HF I puttin g
in vc ry good ~i ~llal s .

The " D X W indo w" was fairly free o f
s ta tes ide QR;\I. T he few that fo und them
solve ... the re by acc iden t o r were una wa re of
the gentleman's ag reem e nt, qu ickl y Q SYed
when a d vised o f the situa tion. Except o ne
quick -tempered K4 w ho m ade e verybody's
"black book" w ith h is ob...cenc remark w hen
he was asked '0please QS Y. (Hope the FCC
wa ... moni rorinu h is siuna t.)- -

73 for now. F ra nk . \V 1wv



. C·J4I RAD IO RECE IVER
100-500 «c & ' .5 - 18 Me. 8-Tube
6·e.ndCommun,c.t 'Qm Receiver. EKeel.
len t Used, "",Ul t ubes end DynllmoUJl'
Checked OUI _.~

SEND FOR YOUR COPY

24 PAGES . crammed with GOY' , Surplus Elec
tronic Gear - the Biggest Bargain Buys in
A merica!

G&GCATA-'OG
MILITARY ELECTRONICS

IC-eGl FM RECE IVER
Co...... ned for 3 5- 50 mHz . 10 preset pushbutton
e"-nn", o ' ~null i l uning Comple!e ...... th 10
t u,,". chec ked OUI . lok. new_ S39.5O
AC Power Suppl y . New $1 495
DM·J4 12V Po_ Supply . N S 4 4 5
DM·J6 24V Po_ Suppl y . h e . lked........• $ 2 ,25
TkhnlCll l M.-n I $ 2 ,50
51!'! o f 10 tubes 10' Be ·603 Rec..v.,. S ~ 95

BRAND NEW 8C-645 TRANSCEIVER
["Slt't CONVERTED FOk 11 II"'UII
420M C OPERA.nON ......
ThiS eqUIpment orI8,nall)' •
cost ever $ 1000 . You B~t .....
all In original factory carton . ~

Dependable Two Way Communication more tha n 15 m iles.
• f REQUENCY RANGl , About 4 JS t o 500 Mote a c t e ln
• tRANS MITTER hu 4 lubots . WE ·]Il>A . 2-6 f 6 . 1fl.
• RECE IVER ha~ 11 lubot~; 2·9SS. 4 ·1H 7. 2 ·7[6. ] ·7F1
• RECl lVER I. f .; 40 Motll a e t e ln
• S IZ£ , 10·.... • • Il ·.... • .4 '1.r "

Makes wonderf ul mobi le or f lae<! rIg for 420 to 500 Mc.
EaSIly converted for phone or (;W operation

Al\'/A PR-4Y H I & A~I RECEI VER .. ~ h'_ " .'~·

HIgh precIs. ion lab Instrument. for monitorinl
and measurina: f r equ en cy and relative siena I

streneth. 38 to 4000 Me. In 5
lun ina ranges . For 110v 60
cycle AC. BUllt ·in power supply.
O ria in .lll c ircuit d iagram includ
ed . Checked out, perteCI[79 I
LIKE NEW ... _....... __ ~ .50
All tunin, units . ..... il.bl. or.-bo..... Price upon reQuesl.

BRAND NEW.
whi le stocks

'u'. 1$26.951

TllM S: ' .0.'. NYC. 150... d..,.,.;, .. ..... "'... . I>olone. COO ", ' _ ' ''one .
i.. I.. II . MINIMIN O tOH 1 50 . 00. '>ubi-.: ' 10 ..-ior ..,1. a nd ..- ;c. ChO"9"

G & G RADIO ELECTRONICS COMPAN Y

10·)4" COOl Knit. .. If_;~. _ ' ic •
•_ odw<.ot. cGOa lII' oc';u , i r l. "- _ >ape .

S 'D 12 W'M ~il,_;..~.. . " aO'd ....... ,.....do

_ I ....._._,..-.d AC Ii_ COfd' S 24 .50]
Cod ot lII'oc " U '-' _ obo-o. '.U.•.
IC· 1206· ( 11(IIVlI A i,,,.. lt '-con i . -
coi"., 200 'D 40CI k e. (Jpo-oa lot ."...... 2.V DC 1.5.11 .
Conli_ tuning, ...,1 con" ol . on-oll •• i'ch and
~ ioc k . V• .., .....;I;w•• C"""PCKI. [j I
C.....I. t• • i", ,....b." N~.,. . .. ...... . . .. 1 2 .S0

BC·645 Transcelv~r. Dynamotor and a ll
acceSSOries below. including converssc n in 

structions for C.tI lzens Band.
f .O. Jil Y C,t , .. 094.... U' I.. s,., ,1'9Io ... f .' ,~ ~t c.........
Ac c••_te. for BC-64 S mota.
Mo un l .n . 10 ' 8 C·64 5o 1'lIn. · UHf Anl.n nll a u.mbl... , , ' 1
c '"" , o f 2)

· PE·10 1C O,nllmalar , 12·2 4 V Camp i. " ut 01 11 conn.uo,~
l . . .. lt C_...".., t o 6 " 0 11.1. ContrOl 8 0. BC·646
Mo un l .n .. 10 ' P(·I OI C O.. n ll · Mo u nu n Of 10 ' BC·646 Clr . bo. ,
TRANSCEIVER O NLy• •..•. . • •. . •• • • $15 .95

" SPECIAL PACKAGE OFFER"

LM FREOUENCY METER
Fino V.......ol purpo.. Navy uni l 12510 20,000 Hz . ii
OperOI.. on 12 Of 2-4 VOC . Compl. t. with tuba., l;O')'lto l.
coli~otion~ . Chod~ oul , Exce ll~t I.Aed

A. abo... . I.u bex>1t. •• • • • • • • • • • • • • • • S 22. 50 ~

VHF FIVI KITS
COMPL ETE WITH DR ILLED BOARD

ONLY $29.95

TX·144/ 220

• TYPICALLY 1 1/2 WATTS OUTPUT
AT 12.6 VOLTS 11 WATT ON 2201

• ADJUSTABLE D EV IAT IO NS TO 10
kHz

• AUD IO CUPPING AND ACTIVE
FILTER

• CRYSTAL NETTING TRIMMER
• DOUBLE TUNED RF STAGES FOR

A CLEAN SIGNAL
• STANDARD 12 mHz CRYSTALS ( 1 4

mHz f or 220)
• ZENER REGULATED OSCILLA

TOR
• MULTI -CHANNELED BY ADDING

CRYSTAL SWITCH
• PREDRILLEDAND TINNED GLASS

CIRCUIT BOARDS
• MEASURES ONL Y 2" x 6"

A one watt exci ter using fo ur RF tra ns istors. two d iodes. and one in tegrated ci rcui t. T he R F
t ransisto rs are opera ting well below their ra t ings allowi ng long keyi ng periods wi thou t damage. The
exciter ma y be used alo ne as a t ra nsmitter o r wit h out PA 144 o r 220 ampli fier for a fi fteen wa tt
..ra t io n .
Orde r T X-144 o r TX·220. 539.95 PA-144 o r PA-220. 529.95. Add S1.00 postage and hand ling fo r
eac h ki t o rdered . New York State residen ts add sales tax .

RECEIVER KITS FROM S659,95

V~HF~ENGINEERING
320 Wa te r Street POB 1921

BINGHAMTON, NEW YORK 13902
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BY GORDON ELIOT WHITE*

W IIAT is made by Co ll ins Rad io Co., has a
quantit y of sand in it. and is used in aircraft '?
1\1 y su rplus "lind" this mo nth fi ts that inter
esting descript ion. for it is. an F-I039A / U
digitall y tuneable hand pa ss fil ter covering
2.000 to 29.999 m H z.

The sa nd is a "he'll sin k" in a servo -am pli
tier mod ule. This was a jo lt to me, after hear
ing fo r years that sa nd was to be kept OUI of
delicate electro-mecha nical equipment. Col
lins, however, seals the sa nd in the module
with threaded caps on each end o f the IWo
inc h tubinu contai ner, and the threads arc-scaled with Sil ast ic 7.11 RTV seala nt. Ap-

· IS02 Stonewall Rd., Alexandria, Va . 22302

parently the relatively dense sand conducts
heat better than polling compound, or Collins
was providing a "polling" substa nce which
could be removed to allow maintenance of
the components, That is a thoughtful thing,
since most potted compo nents arc throw
aways if one resistor goes bad . It is almost
im possible to take the so lid potting materia l
01T the individual components without des
troying them .

The F- 1039A is airborne gear wh ich was
probably used on an air -comman d post for
the Strategic Ai r Comma nd, where there
were all sorts of circuits in consta nt-occn
sionally conflicting-usc, Its functi o n was to
allow a receiver to operate adjacent to a high
powered transm itter, as close as ten percent
in freq uency, with a power of 1,400 volts r.f.

Known also by civilian nomenclature of
635 V- I the unit is remo tely controlled, and
conta ins a "sha rply selec tive bnadpass filter
with integral linear radio frequency am pli
fiers: ' It can receive and am pli fy extremely
weak r.f. signals, despite the presence of
ncarbv transm itte rs. It eliminates cross--

,

Th e F.l 039A (6 3 5 V. l)
Ba nd pa ss Filter is shown on
top . The ri g ht-side view is
sho wn on the bottom right
with the cove r removed
and the Ieft.sfde view with
the cover removed is shown

on the bottom left.

..
, , -r
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,

•
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-
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e le c" ron l c
d i s &r i b u c.ors

SLEP~S8PECJ:A.L8
........FOR THE BEST IN AMATEUR RADIO EQUIPMENT

DRA KE
A-4C RECEIVER 160-10MIr1..•••.••.•••.•••..•••• $0499.115 ~ MOBI LE CONSOLE.•••••••.••••••••••••••••••• 6' .00
4-H8 NOiSE BLANKER 'O!' R·. C................ 65.00 DC-4 POWER SUPPLV Mob,I. 12VOC 125.00
R-CC I F FILTERS .250; .500: 1.5;6.0KI-I2 l -48 LI NEAR AMPLIF IER _1h ~
f.".............................................................. 50.00 ..ppty..•...•...............................•.•.•••.•••••••••••• 825.00
2-C necerven lJO. lO Mt.,..•.........•.•........•... 256.00 ces-t POWER SUPPLY SC·6....................... ' 9.75
SPR... PROG RAMMA BLE RECEiVER ...••... 579.00 MS-4 MA TCHING SPEAKER .••.•...•••.•.•........ 22.00
SW-4A SHORTW.... VE ...M............................ 335.00 MN·2OOl) MATCHBO X, 1KW .........•.•.•...••. 1e5.oo
T..XC TRANS...I TT ER 160-10 ...1rl-••••••••••• 530.00 ...N.....ATCHBOX•••••.•••••••••••••••••••••••••••••• ••• " .00
2·NT HF TRANSMITTER CW 8Q.10 M1...... 115.00 MM K·:n MOBILE . 0Mh. Dnk Mount TR ·:n
TR"C 80-10 Mn . TRANSCEIVER _•••_•••••••• 5t9.15 ....................•....•..•.•.••... t .15
RV" RE"'OTE VFO f()f TR _•• •••• ••_•• 110.00 WV.. WATTMETE R 2G-200mHl_•••••• ••••••• • 73.50
MM K.J MOBI LE MOUNT TR .• , _........... 1.15 W" WA TT METE R 1.8 to 54 mHl............... 11.15

34·PNB PlUG·IN NOiSE BLAN AbOve SIN 31320...•..•.•.•...•.......•....•.....•.......................... . ................. 100.00
A OWEB,.SUPPUES' 0I220V for. lI Dr.ke Tr.....smIHers. ....... ...•... .. 95

STATfON CONTAOl CONSOLE. Has. 101 of fut ures to add to.n A·4B/C·T·4XB(C SH ies. •.................... 305.
~<A ECE I VI NO CONVE ATE A 6 Meters use Wllh A·4 Setles Recervers.................................................................... 71 .00

T A A V EATER 6 Meiers use Wllh T·4 'tlet..•.•.•.•.•.••.•.••.•.•. ........ .•..••....•.••.•.•.••.• 278 . 1_ 0<
·METE A FM TRAN .pan~ VDC NICADS .nd 120A r ..• .••..••... ..•.••.•.....•.•.•... ...•.. .95

TR·n 2·METER FM TRANSCE IVER l J.poIn mltde) 12V DC. 10 W.IIS. 23 Ch.nnel Replaces ML·2 Model ...•... 299.95
CLEGG
CL EGG FM·278 FM TRANSCEIVE R. Letest Crystlpleller ha'llng 400 channel rece''Ier and 400 channel
tr.nSmtUer. 160.000 possible combinatIons full transmil . nd recewe cOllet"age 146· 148 mHz. 25 watt output .
12 VDC.no more cryst.ls 10 buy . U .S. made ..•.•.......••. .....•. ........ ....•..•...•...•................•...•......•...•....•.......•... .•...•......•.•.. 479.95
CLE GG HEAVY DUTY 11 5V /A C POWER SUPPLY. Plenty o f filtering a brand new model tor all series
F\lI·27·s. U .S. 1TIade.••..••••••••••••••••••••••••••••••.• •••••• .•••••••.•.•.•..•.......••••••••••• •••••• •. •• •••••. •••••••••••.•••..• •••••• ••.••.•..•. •. ••••••••••••••••••••• 79.95
CDMCRAFT
CT R· l « TWO RIGS IN ONE ; AM·FM VFO coverese 143.8 10 148.2 mHz. 6 wallS outpul. 11 5 VAC and
12 'lol lS DC bu ilt ·in. U.S. made .•.. .. .. .. .•. .. ...... .•.. . ..•..... .. .... . ............. .... .... .•. .. .. .. .. ... .. . .. ..•. .. .. •... . .. ..•... .. .. ...•. ... .. ...•...•. .•. .. ... 459.95
SSE
GO ON 450 mHz WI T H THIS AL L NEW FM TRANSCEIVEA : The S8·45O cOllers 42().45O mHz. 12 channels.
5 W.1I outpu t complete with 2 channels 444.5 mHz recewer. 449.5 mHz trans. 446 0 T / R 399.95
BARKER AND WILLIAMSON
MODEL 331A TRANSISTOR I ZED RF GAID DI P OSCILLATOR 2·230 mHz cont inuous coverage WIth 7
over l. pping plug- in co i ls. Uses 9 von battery stainl ess steel ca se 94.50
MODEL 333 DUMMY LOAD WATTME TE F. DC·250 mHz . fu ll y metered . 250 wetts 79.95
MODEL 334A DUMMY LOAD WA TTMETE R DC·3oo m Hz. 52 ohms. 4 ranges from ().1000 w.us l39.95
MODEL 340A a MULTIPL IE R · Notch filler for Collins K WM·2. 2A , metcnes to Collins panel.
no dril ling requ Ired .....•............ ................ ........... ............. ......... .........•... ..•...•......... .......... ....... .......... ......... ................... 69.95
MODEL 361 CODAX AUTO MA TIC KEYER built·i n double padd le key v.ri . ble 5 1050 WPM . One o f the

. • 6995best automatic keyers made. Codalt 's self po wered by 1.35 b. lter y Inot supplles l. ............ ...... .................................. .
MODEL 375 PROTA X A NT ENN A SWI TC H w ith . utomatic grounding. 1000 w.tt s, 6 positions. rear
mounted S0-239 connectors 17.50
MODEL 376 same .s .bove onl y side mounted SO·239 connectors....•.............•............................... ....•............ •.•.... 17.50
MODEL 850A PI ·NETWORK INDUCTORS for f tn. 1 . mpllf lers. use w.t h 8 13. 4-125 A. 4·25OA. 4·400A .
4-1000A . 11 band 80 Ihru 10 m tr .• r.t ed 2 KW 59.50

MODEL 852 PI·NETWO RK I NDUCTORS for f lnal . mp l.f lers. use WIth 4CX 1000A. PL· l 72 . J. 1()(X)Z.
P. i r 3-500Z. r.ted 2 KW. 80- 10 ml r .••..••............. ...............•.......... .....•.... .•.•.•........•......•......•...•... ..................•................ 59.50

MODE L 800 RF PLA TE CHOKE . 80 t hru 10 mtr.• wound on grooved ste.t,te r.llng 9OUH. 2500 VDe .1 500
MA size 6" II 3 /4" d••mell'l" ...•.. ..... ...... .......................... .......... .............. ...•....•.......•..•.•..•.....•........•.•......•........................ 5 .45

CORNELL·OUBILIER ELECTRONICS
AR·22 R ROTOR w ith conlroL ...•................•....•.....................•...•..•...•..... .•.•........•... ..............•..•... .........•..•..•.•.•..•..•.•.... 39.50
TR " 4 AOTOR w.th cco tror..................•..........•.............•... ................ .... ...............•..•..........•.........•....•.•.. .•....•. ......•.•..... 74.50
HAM·M ROTOR WIth control .•.•........•.•... .•.... .....•.•.•..•...•.•.•. ...•...••...•. ....••...•..•...•.•.•. ..•.........•.••..... .•...•....••................. ... 129.50
EIMAC

New Fresh Factorv Bolled J.400Z $37.00; J.SOOZ $37.00. J. l 000Z $88,00; 4CX25OB $34.00;
4CX25OK $76.00; 4CXJOl)A S66.oo; 4CX 1()(X)A $200.00; 4CX 15OOB $205.00; 4 Xl 50A $23.00.
4.v5A $35.00; 4·1 25A $54 ,00; 4-250A $ 53.50; 4-400A $57.00; 4-400B(7527 $70.00; 4-40C1C $64.50.
4 ·1000A $ 140,00 Wrol e for ctber Elmac Tubes .nd Sockets .nd ChImneys. Cetron 572B(Tl601
Tubes $22 00

We ship 'Ii. U .P.S.• Bu lt . REA , or Truck . A ll ordeu Illpet"tly handled 10 .ssure SoIfe ",r"'.1.
C.O.D.'s OK Wltn 10% down. or Mastet" Charge credrt , We Wf'IIlCtt whal we se ll . A ll equ ,p-
ment in factory w.led C81'tor'lS. Now in our 1711'1 vear wrvlng h.ms worldw'de .

SLEP ELECTRONICS CO~.A.:NY
2412 H ighw ay 301 Ellent on, Flor ida 33532 Wri te or Phone (8 13) 722·1843

~: WE HAVE AN E XPORT ORDER FOR 100 EACH AM /CW COMMERCI AL MADE AMA·
TEUR TAANSMI TTE RS SUCH AS JOHNSON. COLLI NS. B So w. GLOBE KING. ETC. LATE 1950.
1960 VI N TAGE. SETS FROM 90 WATTS TO l K W AMICW INO SS BI. WI TH MANUALS' A DV iSE
MA KE·MODE L·CONDI TION. WI LL 8U Y O R T RADE.

May, 19 73 • co • 87
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Exte rior and inte rio r views of the 9 14 B-3 remote
contro l he ad used to d igi ta ll y tune th e filte r unit ,
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modu lat ion and intcrmodul ati on. and pro
vi des protection aga inst r.I. ove rloads to itself
and its associa ted receiver.

T he fi lle r W HS designed to be used with the
Collins 6 1XT single side ban d aircraft receiver
which cove rs the same tun ing range.

T he remote control, d igitally tuned, with
level controls. and a reset bu tton for the r.f.
protection circuit breaker is shown in the
phOIO_

This good ie incidentally, is available from
A COM Electronics, in Hawthorne. Calif
orma,

Amateur applications of the filter might in
clude both elim ination of noise and hash in
the high-frequency bands in electricall y noisy
locations, protection of receivers when their
a ntennas were mounted on buildings ncar
o ther tra nsmitt ing sta tions including broad
cast stat ion v usc in a repealer operat ion, or
sim ply usc as a pre-ampl ifier, as the unit has a
vcnvi tivi tv rated at 0.25 microvolt input at 2
111 Hz for 10 db signal plus no ise to noise ratio
in a 2_ 7 kHz bandwidth. This shou ld hop up
most amateur receivers. Even at 29.999 m Hz
the scnsit ivitv falls ofT onlv to 0 .6 micro volt

• •
for the same Sf ratio.

G ain in the "normal" setting of the control
is between 6 and 18 db. (The "low" position
reduces gain 35 db } Input and output im-

.-

AN /GRR·5 RECEIVER

J8.1000 MHZ AN/ALR ·S : Con'I'" of !>Iand nt'\\' tuner tun·
\crh:'T CV· 25 3 "1)( In ofl~nal f ....·,o I} pa" l and In eve. u....-d.
c h....'..ed 0 "'- &. pld main ft'n 'IWI I(~.U mo,hfll:'d for I:!ll
, 5n 'htl hI . I he tuner , '''H' I' the ra n!! .' In .. !>and, . ca.-h
ba nd hOI ' I" o wn 1\ J'l' '\nl. Inpul. Pad ,t' d wuh .·;,t. h
t UOCf I' Ih.' farlUl} 1n'J'l... I....·, .·h.·. .. out , h•.,.· l. I h.' ..n.· .....
o pe ned ' hu""l'd SENSITIVI TY ; I I U\ OI l .11( 4 mfv . (lQ at
I H mh/ . 5 OIl 5)K m h/ . 4 ' : J t 77 K m h/. 7 JI I p: hl I h.' rc
fl.·IH·1 I ' ad ua l!) 01)0 rnhl II Jmpl ""llh all tha t !ollu"" ' . tn
d ud,", a .hod., Ilk·tl·1 1.., Id a II \<' ' 11!nal ' If'' np: l h,~ an auc n
n h!>la le-d In h d h ' h 'r' h I 74 db, r.. I1. I"" .·d h\ In \\ (
povnon : I'J n.. \ 'Id.·.. A. -\ 1 ' . J1r uh. w u ch ,,'k d pOI" " I
~ ! (H I lill t>l~:! mhr , a nd SEL EC T AM Of FM I "ll h lIa lld·
Ill" ,l &. p"" I Inl'u l phil!. all tml) S3 75 ,00
C". 25 3 ('un"'fh" unl) . I!t"o-d u...·.l ... h....!. ... ..... S89.S0
' h'a' . (""rr . ~ .., ~ ., (;nd (l IP!""'1 :!:! 4 :!O mill ..... 5 7S.00
NEMS-CLARK E No . 1670 1\1 K'\1 55· 2,, (1 \111 / . II!. ,'
,....\0, . .. 5275.00
lNWV Rc r/Com~•• lof ~ ' : • :! Il ' 111 / . y, -' ope. 52S0.00
R ECEI V ER/COMPA RA TOR FOR 60 KHZ lNWVL ' lantlald··
Il l" 10 '111;1'1 In I II lulhon wtth In. ' , ",,'n 'Iw tl"'lllat..r... S49S.00

A1l8nl,on'

80V8'1o. En,,~" advanced TechnlC"n':
WI' hd llf!' ' h I' bes t tr~$I 'l'qu,pment & O~CIIJO$COpe m Vl'n tOIY In

fhe count r y $0 d $1t fo r your n eeds . don 't d$k fa ' <In overall

ca t<l/o l} .. We' " /$0 bull . 10 tI'll U$ whiJf VOU fwve. P" ce II

FAIR RADIO SALES .
1016 E. EUREKA' 80_ 1I0S • •L1MA, OHIO' 4S 802

All Pr,ces F.O. B. , Lima. Otuo . De p t , CQ

SEND FOR OUR BIG NEW CATALOGI

1 ~ 10 18 ",H t ," 4 Bimm.. AM . CW ¥ld
MCW. conl l"uou" l u n ' ''9 8. 10 pr~.et
h ,"IUt!''''' .. , 100 k H t <:< 101 1Citl ,h. it lor . 4 "
P M t.J>eiI"'" 17 l u b.." ,t h~. SUP
ph, tor 1 1 ~V SO 60 eve .• 6 12. 0 ' 24V
DC AIW d,~ ce lls 90 8. I S VDC S ltt'
13 ' , • 18 ' • 12 ' " Shpg .....1 1S Ih..
USED , . t!'p.llf abl e 549.SO. CHEe KE D

U~~ ..J SS9~ Po _ Plug 52.00 Manu,,1 51.500

R . 392 RECEIVER ·· 500 k HI to 37 m Hl . 32 Bafld~.

2 5 't ubes. 74 '28 V DC Sile 11 ' ,. 14. 11 " . 70 Ihs
USE D. repeI. able 5 29 S. CHECKED S 3S0 . Man ua l S8 .5 0 .

SP-6()()(· ' RECEIVER 0.54 ·54 \tll l l'On tm uu u, . o verhauled .

aligned. ptd. \\, /000" $250.00
SSB CONVERTE R CV·S91A : ( ;.·t UpJ"l" liT IO\\, CT , id .·ha nd,

from an) rcvr OK grtd .book $137.50
BRA NDN EW FA EO·SHIFT TTY MONITOR : NAVY OCT.J .
1\1 R"'U 'I\ 1'1 type. h l'4 un~ I t tl :!h ' 11 11 In 4 hamh. .-un l
Iunm,. ClY,lal cahh, Rl'ad, up ro 15tHI II I oJc\lallu n un
hf,ulHn " 1 V\I . ('n,t '; I IOn. 00 l'arh' In ufl~ln al bov. ","h

In'UUl·l. bool &. co rd. IOH ' laflp C;,tl \ 1In. ", ~na l

reeded : 15 m\ ; ,hlppIn,\\, t.I IlI II" S"9.!)0

HIGH-SENSITIVITY WID E-BAND RECEIVE R
COMMUNI CAT IONS. BUG OETECTION

• SPECTRUM STUOIES

88 • CO • May, 1973



WILL BUY
•

.. FOR CASH
ALL TYPESALL TYPES

LIBERTY PAYS MORE!!
WILL BUY
FORCASH

• ELECTRON TU BES

• SEMICONDUCTORS

• Military Electronic
Equipment

• Test Equipment

WIRE, WRITE, PHONECOLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broa dway, New York, New York 10012, Phone 212·925·6000

Save over $9,000 .00 on this AN WRR·2 SSB Receiver!
,.

• • ••,,
Y,d '

Original government cost : over $10,OOO.00! One of Navy's

most modern radio receiving sets. Built by National Radio Co.

in last decade. A triple co nversion su per-heterody ne. Frequen

cy range : 2 to 32 Me. continuously, or in 1 kc increments.

4 bands. Featu ring full carrier suppression, unit receives AM,

CW, MCW, voice, facsimil e, Teletype and ISS. REQUIRES

NO MODI FICAnON! Greatly superio r to earlier R390A!U RR

model. Good condo Complete, operational. Spec

sheet ava ila ble. Spare parts as needed.

Xerox copy of Operation Repa ir Manual : $35.
Add $ 10 0 .00 f or 1/2 k c in lieu o f 1 k c inc re-

•m ents.

$495.
Overhauled and certified... $ 595.00

RA DIO RECEI VER R·IOB/G RC
l a te model Army Comm. Recv r! 20-28 Mc.
F M . Cont . or p re -set f req . 0 K f o r AM with
simple m odification. With schematic and ho ok
u p info . like new. Smash ing low price! $1 9.95

24 VDC POW E R SUPPLY for above.. .. .. ..S4.95

NAVY res TRANSMI TTER
Jus t ar rived! This co llec tor 's i t em is now avai l
ab le in new co nd it io n ! 1. 5 to 12 M e. CW an d
AM . 50 watt CW o I d eal fo r a ra ft o f multi-pu r
pose uses. D esigned by Col lins Rad io. Brand
n ew ! A Columbia special. $75.00

Colun'lbiaElectronicSales. Inc.
P.O . Box 9266-0. 7360 A toll Ave, Nort h Ho l ly w ood CA 9 1609 Te l (2 13) 875·2970 & 764-9030
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pedances arc 50 ohms, unbalanced (coax
fi llings) .

The unit comes supplied with one of three
power supplies. usable on 28 volts d.c., 11 5
volts a.c., 400 Hz, or 115 volts a.c. 50 to 400
Hz. Fortunately the one I had to work with
had the 50-400 Hz power unit (Collins part
number 528 0644 001.) This made the "con
version" a snap-just finding the proper plugs
and hooking it up.

Other specs on the unit are : weight 24
pounds, size 5 X 20 X 7 V2 inches (fits V2
AT R aircraft rack ).

The NavShips manual is 0967-120-9012,
and thcrc is a Coll ins , manual on the civilian
635·Y version, which is identical.

R.f. input is fed to a double-tu ned capaci
tor/inductor circui t, am plified, and again fil
tcrcd in a second tuned circui t before being
fed 10 a final r.f. amplifier and thence to the
receiver. The circuit uses three type 56R7
nine-pin miniature tw in triodes in cascode
amplifier configuration. According to Collins'
the circuit gives "exceptionall y linear low·
noise am pl ification ."

T he second tuned circuit filter section is o f
lower "Q" Ihan the fi rst because il is loaded
with "Swam pi n g" re sisto rs ( R~, . R 2 8 •

R:!!I. Ra;-,).
Rea d e r J oh n H u tc h ings s ugges ts it

might be possible to sharpen the response by
removing the swamping resistors (82K, 47K,
10K, and 10K ) in the second section. Th is is
located in a small (5 x 2. x 21;2") aluminum
box a t the fro nt of the left side of the unit.
Getting at the resistors looks difficu lt. This
mod ifi cat ion has not actually been tried.

M o st of t he real com plexity o f t he
F- l 039A is in its luning circuits. II is remote
Iy digi tally tu ned, and that necessita tes digi
tal-to-analog conversion, servo systems, and
all that kind of nice stuff. T his is accom
plished by the familiar servo loop, with error
voltages. servo amplifiers, and feedback 10
achieve zero error voltage when the set is
properly tuned. '

T he power suppl y. whatever its input vol
tage, contains a rectifier bridge and a 400 Hz
power oscillator which feeds a transformer
tapped appropriately to provide the necessary
working voltages which are then rectified,
fi ltered. and regulated .

T o protec t the unit and the receiver, there
is an overload relay. K 1• wh ich opens du ring
bandswitch ing, and whenever high r.f, vol
tages may be present on the antenna. •

SCR284
SCR506
SPR2
TBW

.IAOVTO GO '"
•,_..... ,..-.'~_' ,..c.o _

--~-

$250

BC640
BC728
RAX
SCR274

CO WAN PUBLISHING CORP.
14 V anderven ter A ve. , Po r t Wa sh ing t o n ,
L.l., N . Y" I I O!lO ~ 1 6·883·62 00

Part ial l ist o f contents

ARCI ART1 3
A RC3 BC189
A RC5 BC344
ARC7 BC610A
and m any . m any more.••••.••••• ••..••.•••.•.•••.. .••

This is a bo ok lit erall y loaded w ith sch em 
at ics for a ll the c u rren t ly p opula r p ieces
of su rplus gear. Most ama te u rs are well
aware o f t he pro b lem s enco u n tered in p ur
c has ing seem ingly inex pensive su rp lus u nits.
o n ly t o find tha t no sc he matic di agram is
ava ilab le.

CHEMATICS HANDBOOK

GVcm's W2D17 Electronics
[]E5akFfIX

b5000I
2/12'i

201-647-3639

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELl Z A8 ETHPO AT INDUSTRIAL PAR K

IfLIZ AeETH. NEW JEASEY 07206
(201) 351.4200

• TIlCI_'All""'", .. lac ._

TOfIOOc. • • "v
• TOO JrM" IIICTUfIf

CAT""LOG ST"-

302Y Passaic Ave., Stlrllng ,NJ 07980

WANTS TO BUY
All types of military electronics equip
ment and parts.Call coll ect for cash offer.

SPACE ELECTRONICS division of
MILITA RY ELECTRON ICS CORP.

76 Brookside Dr ive, Upper Saddle River
New Jersev 07458 I 12011 327-7640.

laClllfl-'.U_
• STVLUS .ClI'''''_

OTMlfl ..... n 11I'01

--
•
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SS Mark 4 rfrom pall' J8 ]

Testing of Vertical Boa rd C1I3:
The ve rt ical osci ll ato r unijunction QIU is

sc i for a 9 .5 second saw-tooth a t Til 11 by
resistor U 1:1 ' In the au thor's model this value
was 2.7 meg. A 9.5 seco nd vert ical cycle was
chosen so that the conventiona l 8 to 8.5 sec
ond SSTV fram e would sync hro nize the mon
itor. A d .c. scope o r v.t.v .rn. was to be used
with th e vertical sweep section because of the
lo ng sweep ra te . Otherwise the alignment p ro
cedure used with the horizontal ci rcui t ho a rd
is the same for the vertical.

The VER TICA L a nd 1I0R IZO :-'/TAl. S YM·

~I ETR"'. and SYSC DR IVE pots were replaced
by fix ed resisto rs in the author's model be
ca use they will require no further adj ust
ment.
Fi na l AIiJ,:nment:

Sct the BRIGHT N ESS a nd 1I0RIZONTAL and
VERTlC.~ L S IZE cont rols to maximum and ap
ply high voltage. HORIZO~TA L and VERTIC AL

I' OSITIO N controls, Il , and R II can then be
adjusted to center the raste r. The SIZE con
tro ls are th en set to provid e a square picture
wit hi n the viewi ng space. The p ictu re size
ca n a lso be varied by adjus ting the a node
voltage. Less voltage produces a larger pic
lu re because the deflection pia les have mo re
relative effect.

Feeding in an SSTV signa l and advancing
CON T RAST wh ile re tardi ng the RRIGHT!'iESS

contro l somewhat should sta rt produc ing an
SSTV pict ure. A litt le p ract ice with the 1I0R

1Z0:'JT.... I. . and the re is a new and inte resting
facet o f amateur radi o.

Power Supply
Bcause o f the sens itivi ty tha t elect rost at ic

a lly deflected C RT's have to st ray electro
m agnet ic field s, the autho r built the power
supp ly sec tion on a se pa ra te chassis. The pre
ponderance o f inexpensive sco pes on the
market a re proof that this isn' t a necessity,
but if com pac t construct ion of a slow scan
monito r is desired, a se pa ra te power sect ion
can save many hours o f juggling transform
ers for m in imum ripple o n the C RT sc reen.

The m o nito r requires z, 15 vo lts , 300 vol ts
and the h igh voltage required for the cathode
ray tube. T hc ze 15 volts is obtai ned b y use of
a center tapped bridge ci rc u it from a 24 n .c.t.
transformer.

T he 300 volts required for the deflect ion
transisto rs and the unijunction timi ng capa
ci to rs is obta ined with a 125 volt transfo rm er
and a sim ple doubling network .

In the author's model the h igh voltage was
obtained from power supply model K-30Y
manufactured by Venus Sc ientific, Fa rm ing
dale. .Y. T h is uni t requires 0 to 15 volts in
to yield 0-3 kv out and provides a completely
adjustab le anode supply.

Fo r th ose who wish to bu ild th e ir own, a
su ita ble high voltage powe r su pply appea red
in Copthornc Mac Do na ld 's August 72 Slow
Scan colum n. 1\ ...witch is p rovided so the
m on ito r ca n be aligned without high voltage
on the C RT .

A note of caution he re : The voltages
present in this supply arc potentially haza rd
ous and should he treated with respec t. And
both the 300 v. and I. X kv lines shou ld be
discharged whenever add itional experiment
ing is bei ng d one.

Semiconductor Substitution
T he 2N3739 deflectio n transistors were

chosen because o f their 300 volt V C EO ra ting.
Substi tutes fo r these devices could be any
line-operated 300 volt device such as the
RC A 40327-28 series. Because these stages
di ss ipa te litt le powe r to spea k o f. one watt
T O-5 units would be adequate . The TO-66
units shown in the photogra phs a re overra ted.

T he video am plifier tra nsistor 2 697 can
he a ny unit with a beta o f 50 o r more and a
voltage ra ting o f 50 volts V CEO a t a, power
level of 1 wall . The 2N 4 1J t 7 sync stages can
he any high speed low satu ra t io n PNP sw itch
ing transis tor wi th a beta m in imum o f 150.

T he author docs not recommend subst itu
tion of the unijunction sa w-tooth oscilla tors
as different un ijunct ions have not been tried
in this portion o f the circuit. .

Co n clus ion
T he SST V bug has bitten th is writer. The

m any hours o f li stening and loo king a t SSTV
have shown th at thi s m edi um o ffers fant astic
potential for goodwill and just plain fun .

C irc ui t hoards and a kit o f par ts for the SS
Ma rk 4 a rc ava ilable f rom G ai lek Solid Sta te,
H W . 13 St., New York. N .Y.

The author wishes to thank Venus Sci en
tific . Inc . for permission to publish this
art icle. Also o wed a great debt is W4MS,
whose m any hours of sending test patte rns to
help fe llow amateu rs se rved th is pro ject well.

Photos for th is article as well as th e cover
of this issue by M anuel N arc iza, N ew York ,
N .Y.

C red it a lso goes to W7AIIW a nd W 7FEN
for their a rt icle in June, 19 70 of QST; a nd
Copthorne MacOonald's excellent SSTV ser
ies in the current issues o f CQ. •

May, 1973 • CQ • 9 1
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Announcements 11i-011l pa"w ,"{ I

Pittsburgh, Pennsylvania
The I llth Annual Breez e S ho o ters Ham fest is

S u n da y. !\la y 10 a t Wh ite Swan l'a r k ( Pa r kw ay
West. 4 miles cas t of t he G reate r Pit tsbu rgh Ai r
port ). No Ices . f ree par kin g. Tables fo r s' v·a p a n d
sho p. a museme n t par k . For info : Her b He ller.
WJO H . 1 X7.l Beechwood Bl vd .• Pit tsb urgh . PA.

Otta wa , Illinoi s
l h c Sta rved HOI: k Radio ('Iuh w i ll h old their

an nual S H IH ' Ha mfest a t the Lu Sa lle Cou n t y 4 -11
Ho m e and t'icn ic area so u t h wes t of O tt a wa . IL o n
J un e .\ . $ 1.5 U. o r $ 2.0 0 a t the ga te . Food . amp le
pa rki ng. I lIT info : ( ; . E. Kei t h . W4QLZ/W4~IKS.

H l"lJ I . Hu ' t 7 1. ()~Ieshy . I L h I .l-l X.

St. Petersbu rg, Florida
I h e S I. Pe te rsbu r g Ama teu r Ra din (' Iu h w ill

h old it s a n nua l l la rufe...t on S un day May b. f rom
I} a . ru . to .l p.m . a t La k e Maggio re. c rh S r.. So. a t
.Jxt h Ave . . St. l'ct c rsb urg. Rc gtvrrarion $ 1 pe r fa m .
ify, Ample pa rking. fr ee pri ze d raw in g . swa p tabl es .
For infel : Lee I.. Kanur lan. K4WXS . 4 61 Pinell as
Wa ~' . S o .• S t. l'et crsb ur u. lL JJ707 .

Fresno, Californi a
I he !"r1.·" 10 .'vm.u eur Rndio Cluf will hold their

.l I s t An nua l trc sn o Hnmfest on May 4 -h a t th e
S h e ra to n Inn . l li gh w a y »» & C lin lo n Ave. • Fresno .
Ca li fo rn ia . Home-bre w con tes t a n d se gm en t of in 
ter es t 10 lM . lor info : L A.H .C .. 1'_0 . Bo x 7KJ .
Fresn o , CA 9 .\7 1 ::! .

Lake Delton, Wisconsin
I he .lTd ann ual Yel low thunder Ham fest w ill h e

held a t m e l jell vicw I lo tel in t .a ke De lt on . wisc on
s in O il May I I) . Nav y MA RS . A I( PS l ' and V I IF re 
pc.uers. coc k tui l hour and ban que t , For in fo : KI.' n
A. Eh n e h,· r . K·)( ;SC. K22 wu uo na T ra il, Po rt age . WI

Annapol is, Maryl and
I h e Ma ry la lld i\lo h ill.' I.' rs wi ll hold a not her s pr i n~

t tum fest 0 11 Su nday , :'-o lay 20. a t A n ne Aru ndel
Co m m u n ity C o llege . h m iles nor t h o f An napo lis on
C o llege l'ar kwuy which nran c hcs off Ma ryla nd Rt , 2.

R egtstruuon o nl y $ I . t a i l ~:t l i n ~ $ 1. A m p le pa rk 
ill ~ . I'ri J' es . Hefres hments . r , hi b it v. l o r de tulls :
La rr y S h ee ts . WA XI' I K/ .l . HI. 4 . I'-h .l . C re s twood
' f ruttcr 'lar k. Severn. ~ I J) 2 1 144 .

Sal ine, Michigan
Ihc limon Vall e y Amat e u r Radio Association

, \ i ll h old it s 7 t h an nua l Swa p a n d Sho p . Su nday .
Ma y 27 . a t t he Salin e Cou n t ry Fai rgrounds . Sal ine,
Mic h . Sa les ,\; 11 he u u t do o rs . o r in case of in crement
wea th e r . a l :tr~c huildin ~ is avai lu b te . Dona ti on
$ 1.25 . o r $ 1 in a dva nce . Cu n tal' l l err y \ Ia rsh . 70 2
S ta n ley . Ypsi lanti . M1 4K 197 . (.l IJ) 4X 2-4577 .

Peoria, Ill ino is
" .F-S. an ntnl lll.' e .. t heir 2n J annu a l t.l ec tronics

( ja ra j:e Sa le lin May b . a t I·.s po s iti o n ( , ardens in
" co r ia . II.. I h e l)olTl esti l.' ,\ r t s Bu i lJin ~ \\ ill p rel\'ide
'i.heller. illumi na tio n an J a .I.' . po \\ er. Se t up tim e
sta rts a t I I a .m _ Sal e J p .m . t tl h (, .m . Sp ace ren ta l
S~ .(JO pc r 10 ft . sp ace . Fo r in ftl : Bill ( 'hapman
(.lOll ) 74 5-95 47 .

Washi ngton, D.C .
I he Nava l Resea rdl La borat or y ,\ m a tc ur Hadio

( ·luh . W.lNK F.will spo n ..o r a ::! 'lTle te r tunc-up d in il'

92 • CO • May, 1973

o n Sa t ur da y. May I q f rom 9 u.m. to 1 2 n o on to h e
h eld in Bldg. 222 o f the Nava l Researc h Labora tory
lo cat ed in S.L Was h in gton. D.C. just off IU . 29 5.
There w ill h e no c ha rge fo r th is se rvic e.

Anderson, Indiana
The :\tt d iso n Co u n o ' A m a te u r Ra d io Clu b pre

sen ts their a n n ua l sp ring Ham f es t S u n da y . May 6 .
from I() a .m . to 5 p.m. a t the Ma dison Co u n ty Civ il
Defe nse Build in g -l m il es north o f A nderson. I N.
l'tcnr y o f refr esh m e nt s an d pnzes .

Rochester , New York
lhe 40 t h An n u al weste rn New Yor k Hamfest

and VII I ' Conference w ill he h eld th e w eekend of
!\la y 12 a t t h e Mon ro e Co u my Fai rgrounds . R t , I SA
near I hru wa v ex it 4h. Ac tivi ti es inclu de speake rs.
~t L\ HS. AHI:(', ()C\\'A . V IIF m eet in gs , fl ea m ar ket .
For info : WN Y Ha rn fest , Ben I J KX . ){ l .... h ester,
NY t 4 b O.l .

Gaithe rsburg, Maryland
lhc (;a it lu,' rsh urg Swa p fe vt is Su n da y . Ma y 20.

a t th e ( ~a i t1l\' rshu rg Civ ic Cen ter . lo cated Oil So u th
S u rn mc rse t ..w e. . ne xt to the U.S. Po s t O ffice . l'a l k
i n is o n 5 2 . t)-l . a n d 04 164 _ For in fo : La rr y , W]Z I'O.
a t 9-l K· t) 02lJ or wri t e tn MA RC . 1'.0 . Bo x 61 1.
(~a i t hershll rg. MI> 20 7 h O.

Eri e, Pennsylvania
1111.' Presq u e Is le A ma te ur Ra dio tIub H amfes t

w ill h e hel d 011 :\1ay 19 a t 7 p.m. r or in fo : Su n
Fl ower tl ub , Me l l. S t ., Eri c . I'A .

Kansas City. Missouri
I h e 1'. 11.1 ). A ma te u r Ra d ii) Associn t inn w ill

h o ld th cir 4t h ann ua l No r th wcst Missou r i Ha mfes t
on S u nd a y . Ma y h . f rom 9 :.1 0 a. m . to 4 :J() p.m . a t
th e Kan sas Ci ty No rt h Co m m u n ity c'en rer , J 'oJ J ()
N . A utioc h Rd .. 0 111,.' m ile so ut h o f the An t io c h
Rou d-Hi gh wa y I & I J S In te rc han ge . For in fo : Bill
S m it h. 1'.1I .1l . Ama te u r Ra dio Ass 'n . • In c. • 1'.0.
Bo x I I . Libur t y , \I iss ll uri h4 06K.

CO Reviews FPM-300 1110111 page 1J9 1

qui rc -, that th e -cvc n PC switch dec ks he
mounted in two pa rall el groups a nd the ir
shafts ganged hy means of ny lon cog-wheels
a nd a ribbed tihe rg la,s d r ive belt . Separate
detent" arc used a t eac h grou p for poviuvc
cnuaucmcn t o f all ...ccr ion... .- -

Performance
Ha ll ie ra fte rs has trad itionall y rated its a m 

a teur equi pment quite co nse rva tively. with
ou r la b measurements usuall y ind icating per
ftlrm a ncc exceedi ng claimed rati ngs. The
FP~ 1 - 300 bears ou t ou r fi ndings in th is rc
... pcct T he following arc the m anufacturers
specified ra ti ngs fo llowed hy our figu res in
pa rent hesis whe re measured .

U('cc ; n ' r ; S E =,," sITIVlTy-1 1J. V fo r 15 db
, + n 11 (XU. 40 and 20 111 .. 2 1J. V: 15 m . . :!.5
,uv : 10 m. .2N pv ftl r 15 db s + n/nl . IN
n~R~ :\1 SI ' UK lo u s - L c s s than I ,uV C4uiv:'llc n t
( In -ba nd. grea ter t h ~1I1 10 db below I p \! ;



Out-hustles them all!

No
257

II No
252

,
L"\

No _499

•

I

No. 253 No. 254 No. 255 No. 256

Redesigned

COIl l 1$f"'IU CUl l Wll
l C_ " . ," "' n.....
• ,_ lobo<l '''' C .
C " . .._ ...,
o 0.,.. "M'I'''' ........ ~.
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The most po werful signals under the sun!

Ct<1. .....
,., to<!
SS'_,....

""••• ,I. D.....~
ol'D.

O rder
No
49 2

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

The famous HAMCAT . . . now redesigned fo r greater per
formance ... eq ua ls or exceeds the pe rfor ma nce of any ot her
Amateur Mobile antenna. We guaran tee it! An d you need buy
o niy one mast ... whether you mount it on fender. deck or
bumper. There's j ust o ne set o f co i ls and ti p ro ds ... and they
al l stand up to maximum legal power. Th at's perfo rma nce.
that' s va lue .. . THAT'S HY-GAIN I
Origina l Hy-Q " q uick changer" co ils wound o n tough f iber
g lass coi l forms for g reater heat resi stance. less RF absorpt io n
/ Fiber g l ass shie lded co i ls c an ' t burn u p , im pervi o us t o
weather / Shake-proof, rattle-pro of , pos it ive lo ck h inge now
even stro nger .. . elimi nates radio no ise / All stain less stee l t ip
rods wo n't be nd or break I Full 5' mast g ives you 10% more
rad iat ing area than the com pet it ion / Rugged swivel - lock stain
less steel base fo r quick band changes, easy garaging.

Get the Hamcat. .. from Hy-Gain
Order No. 257 All new design 5' long heavy duty mast ot high
strength heavy wau tutnnq $16.95
Orde r No. 252 75 meter mobi le coil $19.95
Orde r No. 256 40 meter mobile coil $17.95
Order No. 255 20 meter mobi le coil $15.95
Order No . 254 15 meter mobi le coil 512.95
Order No. 253 10 meter mobi le coil $10.95
Order No. 499 F lush body mount $ 6.50

May, 1973 • CO • 93



Oscar 6 News IIr011l pace 42 )

loss can also be determ ined fo r any QTH us
ing the referenced method.

A simp ler, but so mewhat less accurate
method, is to lise the followi ng rule of thumb .

Orbits c rossing the equator between ap
prox imately 30 and 130 degrees west lo ngi
tude will be within view, or pass over areas of
the cont inental USA travelling in a generally
south-to-north direction during the evening
ho urs. Acq uisit ion of the satellite will usually
occur within 2 to 7 minutes after it crosses
the equator.

Orbits that cross the equator between ap-

In our test unit, a small amount of backlash
was apparent in the v.f.o . tuning mechanism
which was traced to uneven crimping on the
Jackson Brothers planetary drive. A replace
ment tuning mechanism corrected the prob 
lem .

The combination o f audio compressio n
and a .a .l.c. work very effect ively towards pre
venting PA overdrive and its associated
Ilattopping. Scope observatio ns revealed th at
the operator must work exceed ingl y hard to
create any observable Ilattopping. The aud io
co mpresso r is very effect ive in limiting audio
levels to the transmitter bal anced modulator.

Receiver audio was of good cornmun ica
tions quality, but as with most o f transce ivers,
the small speaker prevents the listener from
taking fullest advantage of wh at the unit has
to offe r. A good set of headphones or a larger
well-baffled speaker make a significant im
provement in home station usc. Sufficient
audio output was available even for mobile
lise under fairly noi sy conditions.

Keying was clean and click-f ree , with a
m ed ium-soft qu al it y . The vo x break-in
worked smoo thly on c.w . as well as on s.s.b .,
and was easily adjusted with little interact ion.

No provision is made for the addition of a
c.w, filter for receiving. There is no noise
limiter o r no ise bl anker. No pro vision is
made for a.m, reception, a sign of the times.

The F PM-300 measures 51;' "H . X 1234 "
W . X 10 -]4 "D. It weighs 25 pounds and is fi n
ished in sa tin fi nish light grey with a darker
grey panel. Panel markings are silk screened
in black and wh ite . K nobs are black w ith
polished metal inse rts.

The F P M-300 Safar i is priced a t $599 .95
complete , less mobile mou nting kit, blower
kit and extra IO-meter crysta ls. It is a product
o f the H allic rafte rs Co ., Rolling Meadows,
lII inois. - K2M GA

./

»>
en. ~~,

AI ••, I ~i" ..."""~
.: -~

••

Fig . 3-Worm-up drift characte ristics of the FPM·
300 tra nsceiver v.f.o. Note that the tala I d rift
i1lustroted is less tha n 1 kHz , Readings were ta ken
unde r worst-ca se cond itions: tra nsmitter cycled on
% hour, off 'h hour .

rccc

within tun ing range 4 db below I uv. ) , Ave
FIGUR E OF M ERIT- 60 db o r more d. sig
nal input change for less than 10 d b change
in audio o utput (70 db for 10 db change) .
IF REJ ECTION- 60 db minimum (70 db
min., 80 db o n 80 m .). IMAGE A ND SPURIOUS
REJ ECTION-50 d b minimum (75 min ; spu
rious 60 db min .) . Frequency sta bility-Less
than 500 H z fi rst hour afte r 15 m in . warmup :

•less than 100 H z/ h r. thereafter (240 Hz, 90
H z. See fi g. 3 ).

Transmitter: PEP O UTPUT-l 00 watts,
slightly less o n 15 and 10 ( 140 w. on 80, 125
o n 40, 135 o n 20,100 o n 15 and 10 ) . Ciw.
O UTP UT- ( 80 m .- IIOw., 40m.-90w., 20m.·
105w., 15 and IOm .-75w. ) . A UDIo RE
SPONSE, OVERALL- 500-2500 H z at 6 db
(300 -2400 Hz at 6 db ). FILTER SHA PE FAC
TOR- ( 1.35 ) . CARRIER SU I'I' RESSION- 50 db
below PEP oulput (65 db ). UNWANTED
SIDEBAND REJ ECTlON-50 db, 800-2200 H z
(65 db ) . Sp URtOUS EMISStON- 50 db below
PE P, H ARMONIC SUppREsSION-40 db below
PE P.

We found the FPM-300 to be a well
designed piece of equipment, meeting or sur
passing all it s claimed spec ificatio ns. In usc,
it is smooth o pera ting and flexibl e. The a .g.e.
wo rks extremel y well with no stro ng signal
pumping, and a co ntro l range well down into
the moderate signal region. T he loca tion of
the audio gain control well forwa rd in the
receiver audio amplifier chain unfortunately
results in some residual noi se at the speaker
even with the audio gain at fu ll off' ,

-,
~•
6 ~

!-
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proximatel y 2 10 and 3 10 degrees west lo ngi
tude will be wi th in view, o r pass ove r a reas
o f the conti nen ta l USA t ravelling in a north
to-south d irectio n during the m orn ing hours.
Acquisit ion should take place between ap
proxima te ly 35 to 40 minutes a fte r the sate l
lite has crossed the equator.

For example. the pred ict ion table shows
that the ini tia l orbi t o n J une 15 (# 3035 ) w ill
c ross the eq ua tor a t 0 118 GM T a t 066.9 de
grees west lo ngitude. Acquisit ion o f the satel
lite should lake place over the U ni ted States
between 0 120 and 01 25 G M T .

Com munica tions should be possible for up
to twenty m inutes during neat- ly ove rhead
passes and progressively less fo r passes to the
cast and wesl o f a specific QTH . •

Touch-Tone Pods rfrom page 54]

" no t ta lking," th is is the best in fo rm at io n I
h ave been a ble to fi nd.

The Be ll System did provide m e with o the r
info rma tion o n the cha rac te ristics o f the pads,
however, tha t m ay be o f in terest. Th is is given
in T able II.

T he B+ voltage requi rements a ppea r to be
ra ther broad. Most am ateu rs use a 9-volt
transis tor rad io battery and this a ppea rs to
he sa tisfac to ry, a ltho ugh I beli eve it is near
the high end o f the usable range. In a tele
phone sys tem the battery voltage a t the cen
tral o ffice is 4 8 vo lts and should not be much
below th is a t the subsc ribe r location with the
te lephone o n hoo k. With the telephone o tT
hook the voltage m ay be considerably lower
than thi s dependi ng o n the cable di s tance a nd
the size of wire used between yo u and the
centra l office . In m y o wn locatio n the ba ttery
voltage measured 49 volts o n hook and 5.4
volts with o ne ins t rumen t ofT hook . This vol t
age went u p to 6 .5 volts when a button was
pushed . Apparentl y the pad docs not draw as
m ilch c u rren t as the c arbon m icrophone
wh ich . as we said ea rlie r. is d isconnected
when a b u t ton is depressed .

CQ readers inte rested in subsc ribe r signal
ing fo r dia ling o r da ta tra nsmiss ion and who
have access to a good techn ical library m ay
also be interes ted in an article by On-" c t nl.
o n an in tegra ted circuit R-C osc illa to r for
touch -tone d ial ing. We w ill not take the space
to describe this pad as it docs not a ppea r to he
sim ila r to the comm ercia lly avai labl e pads.

-O rr . Rieken and H il l . "A n Integrated RC Oscil
lato r for Touch-Tone Dialing." IEEE Trans
actions 0 " Comm unications Technoiogv, Aug.
'68 p, 624.

A n article by Sessler" c t al. desc ribes a new
to uch-tone ac tua to r based o n the electre t
pri nc iple which describes th ings to com e in
touch-tone pads,

In the a bove m ate r ial we h ave d iscussed
the basic princ iples o f the to uch-tone system
and have desc r ibed the basic osc illa to r c ir
c u it. Next month we will desc ribe the fre
quency adjus tment a nd a lignment of the pad
and a lso show a sim ple. basic c irc ui t for using
the pads. •

"Sessler. \Ve...t and w allace. Jr ., "New Touc h
Actuator Based On The Foil-Electret Principle: '
IEEE Transactions 0 " Comm unications. Jan.
'73 p. 6 1.

(To Be Continued)

F.M. rf rom page 59]

After com ple tion the m a nusc ript is forw
a rded to the Ed ito r o f CQ fo r publicat ion. A
copy is a lso sent to the m anu factu re r o r im 
porter for h is inform a tion o nly. The m anu
fac tu re r cannot m a ke any changes to try to
"co ver-up" Or gloss over any problems. Of
cou rse if a m anufacture r w ishes no t to be re
fe r red to as a C B manufacturer o r sim ila r
title, that reference can be deleted . Many
m anufactu re rs want to be ident ified by their
ac tivi ties in e ither the Marine band v.h.f.
field o r com mercia l com m unica t ions. There
is just too much o f a stigma a ttached by many
am a te urs to the C B band and m anufacturers.
Fin all y, the u nit is returned to the manufac
turer. ( A nd you thought I got 10 keep them !)

Finale'
The techn ical co m parisons o f the two

meter band pla ns have taken up much o f the
space in the last two colum ns . H oweve r, due
to the se riousness o f sta nda rdizi ng fr equen
c ies and input/ out put rela tionsh ips the space
has been put to good use. M aybe the J u ne
colum n can ge l back to normal with Q&A.
news, a nd the like. By the way. I had a nother
go a t the Po st Office when m y m ail volu me
d ropped sharply fo r the seco nd time. Th is
li me a lo ng cha t with the Postm aste r was
u ndertaken with posit ive results. Although no
m a il is he ld a nywhere, m any letters three o r
four weeks o ld suddenly a rrived as d id m aga
zines. ci rcula rs, and the like! Can't take fu ll
credi t. however. fo r seve ra l ne ighbors a lso
began com plaini ng. N ow if we can just get
the PO to delive r CQ within a reasonable
length o f time. Po ny E xpress a nyone? See
you next m onth.

73, Glen, K 9STH / 5

May, 1973 • CO • 9S
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Il v,a,c, anal~ v,a,c, Tnmil allo aminia·

1M,I ~ 1

Math·s Notes [f rom page64J

Awa rds Urom page 77 )

Nets for c.w. arc : Sa tu rd ays 14070 at 1400
a nd 2000 GM T . Su ndays 7055 a t 14 30 GM T

a nd IHOOGM T o n 21070. T uesd a ys 0030 GM T

on 35H 2 and Wednesd ays 7055 at 2300 GM T .

Yes, there is much ac tivity o n c.w, and many
Mobiles on c.w.

S.s.b . Co unty H unter ac tivity da ily sta rting
about 1300 GMT o n 14337 and wh en tha t
band fo lds loo k' o n 3930 or 3943. there is a lso
ac tiv ity o n n HO.

H ave listed o thers wh o se ll specia l co unty
hunter OSl ,s, now have no te from Ro n, K 7·
LTV, 37 Wyo m ing Avenue, Billings. Mon
tana that he sells them for 55 .50 fo r 500 and
5 I 1.00 per 1000 . postage paid.

Am now inves tiga ting some more poo r
award Cus tod ians, more data la ter. Oh yes.
in reply to my registe red letter of co m plai nt
o f poo r service o n the "Ad miral o f the Great
Lakes" Award. I recei ved a letter o f apology
ami explanat ion o f a series o f unfort unat e
events wh ich caused th is bad se rvice. A lso a
pro mise that service would be good from now
on. Data on this awa rd was in CQ, N ovcrn
bcr 197J.

T hanks to Lynn Benjam in o f Newport.
Kentucky for the recent US callhook which
I will he pleased to fo rward to a deserving
overseas amatcu r.

Ho pe tha t by the time yo u read th is, Do n
Brickey, W70K a nd XVI. M illy will be t ip
top agai n . Fi rst wh iplash from be ing ram med
wh ile stopped at a red light. then a bi t o f
trouble with Dons ticker.

Ran out o f space again, write and tell me-
H ow was yo ur month? 73. Ed.• W2GT

73 . lrv. WA2ND~1

,
100 walls o f c .w. power. a 12 v.d.c , coil. 50
o hm im pedance matched u p to 500 mHz
(s.w.r. o f 1.25 : 1) and a cost o f less than 5 I O.
A ll prices are for quant ities o f 1-9 .

We would suggest tha t you c hec k w ith
your local Magnec raft distributor who is a lso
qui te probably one o f the larger component
d istr ibuto rs in your a rea. Yo u can alternatel y
write to Magnecra ft at 5575 North Lynch
Avenue. Chicago. III. 60630, for more infor
rnation as well as the name o f nearby d is
tributor.

Works on
110 VAC

o

Pn o n e N ites-Su nday s
(6 15) J84 ·5 643

,.o

WA2ZHA

ELECTRIC

ON-THE-AIR
SIGN

W ITH CALL

Ph o ne si x day s
(6 15 ) 384 -5 5 1 3

PAYNE RADIO
SOI 525

Springfield, Tenn. 37172

Feat uring the new Gian t from Eimac,
the 887 7. grounded gr id triode w it h
1500 watts of Plate dissication. Now
onlv S 1495.
12 months w arrant y w it h 24 months
on Power transformer and oit -fitled fi t
te r capaci tor.

Phone/wri te DON PAYNE . K4 fD for a bro
ch u re Clod il King-size t rade.

PERSONALIZED ENGRAVING

Payne Radio Presents the Incomparable

BE SURE TO SEE THE

CQ OX COUNTRY WALL

CHART OFFER ON PAGE 80

M.lolt• • Lop. ' lor _ $1.50 M.'o [t• • Ti. Cl ip - $2 .25
SEND FOR: FREE CATA LOG

ARNOLD'S ENGRAVING

'i r.!' tolu . l "'to, l S. CO-Fj e '~ ~ ,0:",'(:.1:: ( ~xce:':-

Sept .) p\.;'t. i c . ~ lo r: cor r.cvr c e &r" a 
t.ecr-e • 01 c01u:'.r. , c c r.s t r-cct l or. ; r-c -.
~ e c ~:s , 'ra:fic: , r t>·s . <h e cr-y , e'c .
~e spcr-scr- a :~ o ·.. tee cor-test . : o!:-. -:' ~.e

fur: . 'JO r. ' t r iss _r.o' he r i SSlOe - - sen j
rcr your :5u't scri rt i or. t oe81 : .s5.rpl E"
c or y, 1,,0 t . r act:agl! of" < 11ff. t a ct:
is s~l!s , t l . SUbsc~i~~ 1o ~ . t 3 , l! r J~
( H J Laauesl , IIur':-j :
T IfF ' ·O·."l C': F., 1 ;>LO :>l s ~ S~ . }"l! ~O .'l . ~. c !". • C• •C,(.:: < L

Rid g.wood . N.Y. 11 227

SUBSCRIBE TODAY
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Useita asyou
y ra we reer•••

I $1,500.00 wo Ih of two-way ra io
eleclron·ccommunicafons eq • menl!

II you've dreamed of starting a prof it
able business of your own, look into
the fasl-grow ing . lucrative fie ld of
two-way radio.

Almost two million commercial sys·
terns now serve as vital commumca
lions links for trucks. taxis. boats and
p lanes. Accord ing to FCC reg ulat ions,
each system must have lis equipment
serviced regularly by a licensed
tec hnic ian.

How this Bell & Howell Schools
program gives you the special
training you need To gel ready lor
a business of your own, you need
" hand s on" exper ienc e w i th real
commercial rad io equi p ment. And
thai 's e xac tl y what you gel fr om
Bel l & Howell School s.

Here's the equipment you use as
you prepare for a brighter future
Commercial-Band FM Transceiver Ex
actly the kind of two-way rad io you
may test. service and repair through
out your career!

Frequency Meter Use this sensmve
instrument to set transrmtter frequen
cies wrtt un government-establ ished
tolerances.

Power Output Meter Used almost
universall y by licensed technicians
to measure wattage output 01 FM
transceiver.

Alignment Generator Generates test
signals for align ing transce iver . ..
custom designed for two-way rad io.

You can work wit h thi s equ ipment by
attend ing a "help session" or by
coming Into one 01 our resident
schools . II neither 01 these plans IS
convenient, we' ll ship the equipment

to your home in return for a $100 de
POSit, refundable when you return the
equipment .

Get your training where Industry
recru its skilled technicians Be ll &
Howell Schools has helped thousands
01 people prepare for new electronic s
careers. Personnel men Irom major
firms ture our graduates because they
know they're gettmg the weu-tramed
technicians they need.

After you graduate. Be ll & Howell
Schools will help you lind a job - and
we offe r you a Warranty that you' ll
pass your FCC License exam. (See
Warranty on other srce.)

Learn at home without missing a
single paycheck Everyth ing you
need comes by mail . You learn at
your own pace-without miSSing a
paycheck-unti l you're ready to get
a better job as a tra ined technic ian.

Get the tects .
Mail postage·tree card today l

DETACH AND MAIL THIS POSTAGE· FREE CARD TODAY!

~_jM---_-----__---

Please see that I get
all the facts about
opportunities
and training
in two·way
radio electronic
communications.

Delac h here belare mailing ---------------
Check here lor mtormenoo on

O Velerans' Benetns

o Student Financia l Aid

1-3A1821

NAME (please pnnt)
An E lectrOniC' Hom. Study SChOOl

DEVRV InsmUTE OF TEDtrD..OGY

ADDRESS
00.- ( JO ...

BELL £, HOWELL SCHOOLS
CITY STATE ZIP

4 14 1 Belmont. ChIcago. III ro.s 60641

PHONE AGE
40 2R2

I
I
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PLUS .•• you build and keep your own
electronics laboratory!
To give you prac tica l experience with
professional too ls and instruments.
we've integ rated into your program three
precision instruments you assemble
yourself and keep:
• Design Console Use th is to rapid ly
" breadboard" ci rcuits without soldering.

• Oscilloscope Offers bright, sharp
sc reen images, 3-way jacks for lead s.
plugs. wires.

• Transistorized Meter Registers
current, voltage and resistance on large.
easily-read d ial.

Get ready now for a bright new career or business of your
own In the growing field of two~way radio electronic
communications I
To get into two-way radio, you need ca reer tra in ing. an FCC
license and "hands on" experience with commercial-g rade
equipment. Get the facts about the Bell & Howell Schools
learn-at-home program that gives you all three!

1. Career Training Bel l & Howell Schools instructors planned
this program to give you the qua lif ications you need to take
advantage of actual job opportunities!
2. FCC License Bell & Howell Schools offers you a
Warranty that you'll pass your license exams or you gel
back every penny of tu ition paid! (See Warranty below.)
3. " Hands On" Experience As part of your train ing you get
the chance to work on real ccmmerciet-oreae equipment - the
kind used daily by professionals!

Get the facts. Mail postage·free card today l

WARRANTY Obta in ing a commercial radio-te lephone license from the
FCC is necessary lor many jobs in two-way and broadcast commu nica
t ions. Bell & Howe ll Schools oilers you th is warranty: il alter the suc
cessful cQmpletion 01 this course including a supervised fina l exam,
you take and ten to pass the Firsl Class license exam, we will otter
al no add itiona l charge the tutoring necessary to enable you to pan
the exam. This help may take the form of spec ial lessons at home.
attendance at a Help Session. or spec ial ass istance at one of our rest
dent schools (in this case you would be responsible only for travel and
l iving expenses) . II you accept the he lp , then take the exam and are
still unable to pass the First Class license, a complete refund will be
made of all tuition pa id . This warra nty is good only if the student first
takes the exam within si x months 01 completi ng the course and takes a
re-exam with in six months of compl eting the review course. If he fa ils ,
he must advise Bell & Howe ll Schools wit hin 30 days of rece iv ing his
ncuce 01 fa ilure and follow the tutoring program sugg ested by the school.

First Class
Permit No.

4148
Ctucaqo.jt l ,

Business Reply Mail
No Postage Necessary if Mailed In the United States

Postage will be paid by

OE:VRV InSTITUTE OF TEo-tnOI..OOV

BELL Eo HOWELL SCHOOLS
4141 Belmont Avenue
Chicago. Illinois 60641



THE PROVEN LEADING HAM AND COMMERCIAL BALUN IN THE WORLD TODAY

Nl"Dfilo\ ... '""
~~...- '------' ..

..
We'll GU A RANTEE

no o ther balun, at any
price , has all these
featu res

UNADILLA. N.Y. 13849
Dept . co

$12.95
1. t-'AN OlES FULL 2KW PEP AND THEN SOM E.

Broad-Banded 3 to 40 Me
2. HELPS TVI PROBLEMS By Reduc ' "liI eo.~ L one

R~' .l 'OO _

3. NOW All STAINLESS STEel HARDWARE. 50239
Double S.lver PliiJted

4 . IMPROVES FIB RADIO By Reduc lnlil eoa_ l Ine
Poek Up

5 . REPLACES C ENT E R INSULATOR , W,thst....ds An·
tenna Pull o t~ 600 Lbs

6 . BUllT ·IN LIGHTNING ARRESTER . PfOIe'Cts Balun 
Could Also Save Your V.luable Gear

1. BUILT-IN HANG ·UP HOOK . Ideal For l nller ted V,,","
Multl ·Band Ant enna s. O'PQlf1,. Beam ~ Quads

NOW BEING USED EXTENSIVELY BY All BRANCHES
OF THE U.S. ARMED FORCES. FAA. RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WO RLD OVER

BIG SIGNALS DON 'T J UST HAPPEN-
GIVE YOU R ANTENNA A BREAK

Comn in 2 model " . 1:1 matchn SO Of 1S oh m un
balanced (c oa . line) to 50 Of 15 ohm b a lanc ed load.
4:1 model matchn SO O f 15 ohm un balance d (cou
line ) to 200 Of 300 oh m bala nc ed loa d .

AVA llAa(f AT AU lEA OING OEAt-US _ IF NO', O IlOEIl OIREO

MFRS. OF 8ALUN S
Tel : 601·369·298 5

IT'S WHA T'S
IN SID E

THAT Ca UN'SI

"W2AU" BALUN

~~i Q.

UNADILLA RADIAT1DN PRODUCTS

• 1·2 WATTS IN GIVES Y OU 90- 100 WATTS OUT
• THE ULTIMATE IN MOBI L E POWE R USING YOUR

PERSONAL PORTA BLE

WI TH NEW DYCOMM MODEL

1-10-0 BOOSTER
$22000

UHF models now QVQiIQlJle•••

100 WATTS from a TR·22?
YES...

PLUS tile (Jld relitlbles...

MODE L 470-25
MODE L 470-30

3-7 WATTS IN
1·2 WATTS IN

15-30 OUT
~300UT

$197.00
$227.00

10.0 lOW inpu t l00W output

o lOW inpu t 40 W output
ES 1 W input 40 W ou tpu t

ECH O in Rack Mounted Repeater

Write for data sheets o n all MODELS

$195.00
99.9 5
99.95

600.00

948 A V E. E. P. O. Box 10116
RIVIERA BEACH. FL A. 33404

May, 197 3 • CO • 97



73. C huck, \V6QI.V

Tran sisto r Substitution
" Any info rmation on the 2N 6084 and

2N559 1 tra nsisto r subs titutions?"
No in formation on the 2N6084 . For the

2N55 9 1 you can usc the fo llowing : H E PS·
3007 a nd 2N5705 .

Ham Clinic [from page /4 ]

Extra I.F. Stage
"Sincc the in put a nd ou tput taps for the

noise blanker on a Swan 250·C are qui te
handy and if the noise blanker accessory is
not used. do you sec anyth ing to be ga ined by
plugging in an external i.f. amplifier stage at
this point in place of the blanker?"

No. I don't,

Diode Markings
" l obta ined a large nu mber of diodes of

different kinds at surplus the othe r day. Some
of them are marked merely with a band. a
spot of color on one end or K. How can . tell
which is the cat hode and anode?"

Easy. The ma rked ends either a " rr-" , "K"
or cold hands or spots arc always the cathode:
the unm arked cnd is the anode.

SR-150 Sideband Problem
"Way hack when. I bought a n SR- 150

Hallic raftcrs transceiver which has given me
excellent service. I operate 10 to 80 meters.
Du ri ng the last couple of weeks I have
noticed that the lower sideba nd docs not
work very well. \Vhen I switch to it the sound
.\('('m.f to increase in frequency- ve ry litt le
bass. I have checked out evrything I can.
volt ages, tubes, etc. Any suggestion?"

Yes. First of all check alignment. Sets do
age you know. T hen as a last resort check
the lower sideband crystal , you may need
one.

NC-300 Sensit ivity La ck
"My NC·300 receiver lacks sensit ivity

which gets progressively worse as I go up in
frequency. I have changed lubes and re
aligned the set but to no avail. \Vhat next?"

I paraphrased your question for lack of
space. bu t yOll did indicate no sensitivi ty on
10 meters at all. Th is leads me to bel ieve that
you have antenna trouble or even a bad an
renna coil (which could have been burned
up when r.f. from a transm itter was fed into
it) .

NOW!!

Prices start
as low as $124.00

Midwest Ham Headquarters

For Over 34 Years

MW Series CRANK·UP

Models from 18 to 65 '

ELECTRON IC OISTRIBUTORS, INC.
1960 Peck St. Muskegon, MI 49441

Tel. 6 16-726-3196

WORLD OS L BUREAU
5200 P.n.m. Ave., Richmond, CA USA 904804

THE ONLY Q SL BUREAV to handle all o f
y o u r QSL s to anyw here; ne xt door, t he nex t
state tn e ne xt countrv, t h e whole wor ld. Just
bu ndle t hem u p ( p lease airang8 OIl phabel ical ly )
and send them to u s with pa ymen t o f S¢ each.

".- --/ ',--<' "-
:,r/--~'" ,
fl'(;/~"\\\i (';tr!ll"I,11

\\ ,'" :' :c-; y- POUND FOR POUND
';-' /.
<: "I-E X . THE STRONGEST SELF-

SUPPORTING STEEL

TOWERS AVAILABLE

NEW From
Barker &Williamson
Model 595 Coaxial RF / Antenna Switch

See you' deale, 0' wtite:~
• •

Ba rker & Williamson, Inc . •
Ca nal Street , Bristol . Pa . 19007

Switch up 10 6 ante nnll cann nienUy. Pr otects eq~ irmen l
from liQhlninQ. Dn iQned for DESK or WAll maunllnQ. At ·
n act ive gray finish.
Pawl r u paci ty : 1000 wans
VSWR: lr n tha n l .2 up to 160 MHz
PRICE. . ..... . .... ONLY $14.95

•••••••••••••••••••••••••••••••••••••••••••••••••
: CASH PAID .... .. F AST ! :
• •- Fat your u n used TUBE S. Semiconductor s. AE CE IVE RS. :
•: V A C. V ARIABLE S. hst EQu lp~t. E TC, F.., Deal :
: Inqs ,,"ce 19 38 Write Of cal l now l B."v. W2lN I. :

•! ~::R~.E.:-.Ef~~~.~~~.;~25~~I~~~ :
: fKto~ tMmlne lions & hom indl'i 'clu ..&I . :
•••••••••• ••••••••••••••••• ••• •••••••••••••••••••
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SPECIAL OFFER FOR CQ SUBSCRIBERS ONLY

Our circul at ion department has made an ex haust ive study of the costs involved in processing

renewal subscri ptions. This st udy indicates that the average short term subscription renewal

costs a pproximately 52.00. taking into account postage, printing of renewal forms , labor, etc.

We feel that thi s is an extreme waste, and that th e money would be far

better in the pockets of our su bscribers. Since CO en joys a renewal per-

centage of a bout 80% each year, the savings will be substant ial for the

amateur frat ernity as a whol e.

Thus, we offer present subscri be rs only. the o pport unity to place low-cost,

long term subscri pt ions, while the present subscript ion is sti ll in effe ct.

The cost of these subscriptions will be 512.00 for the first three years

ex tension, and 53.75 for each addi t iona l year thereafter. No t o nly will the

CO long-term su b save you su bstantial money, bu t it will reduce drastically

the possibli ty of co mputer errors on future renewals.

This offer may be made only on the special post card pr inted o n the rnaqa

zi ne mailing wrapper wh ich is used for subscriber copies only. We may have

to withd raw th is offe r at any time, so prompt action is suggested.

D ic k Co wan, WA2L R O

Pub lisher o f CO
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Build NRI's
NEW 25" Solid State
Color TV as you learn
Radio-TV Servicing

in your home
S ta r t caming $5 to $7 all hour in your :i pa rt.·
t ime servicing- tele vision ,lI1 e1 radio sets . . .
wit h N H I's T V- Rn dio S C I \"ic ing Course. N I{ I
s upplies you w ith s im p le " bi te -size" t ex ts , a
st ep-by -st e p It.·arll ill ~ progra m: and a n exc-l u 
s in ' :!5 " sq uare picture t ube, solid sta ll', ('0101'

T V st.'1 t hat you h u ild .\ O II I':-l · l f as you lea rn .
N H I also offers h O Il H' st ud y courses to obt u iu

yo ur FCC license ; a u tomot i\ e nuxhunics , up 
p liance servic iug, r-omp ut er ek-c-t ron ics , u ir
cond it ionin g- ami re fr' igvi a tio u. <:e t fu ll detnils
a bout. a ny o f t he home-s tud v proarn illS offe red
by N H I . .. t he It-a h-r in it s fid ei . ~ I a il tlu
coupon for your f ('I ' ("alalol-{ . ' I 'h ere's n o
oblign t iou. NO SA )'E~~~ l A N \ \' I I. L CA L I..
N H I T rn ining , 39.J! f A v A U ,t S LE UND ER GI '
W iscons in, Wa sh in e- Sill I" .".•1 ", • .J~ , ,"

t o n, D .C . 20016. . .11 h"',,,. ::~~" ~ t . ~ . , . t.• •

B
NRI TRAIN ING 28.{)~ 3

nri 3939 Wisconsin Avenue . W.,t shll ,y l on . D.C . 2QOl ti

Plea se rush me me tree cal J IJ~ I nave chec ked bl'l " ... .
1 unde rsland there IS no ohhg"lion, NJ S Al lSMAN Wi l l C,'lL

o IV ,Fh d Kl Sf ..,~mM 0 A.. Cond,Mn , n ~ .\ R,' t,,~~n 100 ''

(w,th COIoI) [ ',\ "'~ I Auto' ''Dt"e I ecbmcr ' "
o Advdl', ed Color n L A~I omot" , June· Up " ( w.cl" cal
o Con,pl",tp CommUI"Cd l,on . S y ' e,""

( Ipcl rotllcs u (. ~ " ' ~ul '" t1l'(I' J " ,C ~

Lr I CC LK.~ " ~e 11 .. · rl>ol l",c h ac. l~n

...... Alter d" e;.;, mmu~',a l 100 ~ I I' • " on,( , 101 ~ lI 'om anon
lJ Mob:1e t.:...mm llmCdI,o n ~ I' K. ( /f' 1I0m, ~

u MM '~ Commllmc: a'K1 n ~ '" II , '" t lt'clron,cs
.... AmalPur RddlO l.• " 0 ,I rr oc:e~ ~"'R " Com~1I1~'

I 1Pc:1I oc . 1Ap pliance Rep I" I' r ll~ r j lO m" K

CH EC to; HE RE r CII I'Ac,TS Utl Gl BILl.

.---- _._---------,

** 9 . ~ . * .** ** * * * ** ***********

FREE TO CO SUBSCRIBERS
* _ ._ • • • ** ** ****** **** *******

Ad /.f t l ~mg Rates : N o n -co m m er ci a l ads are 10
cent s ~ lt:r word i nclu din g abbrevia t ions and ad·
dresses. Co m m ercial and organ izat ion ads are
35 cents p er w ord . M ini m u m c ha r ge $1.00. No
ad (n o n su b scr ibed wi ll be pr i nted unless accorn
pamed b y full rem itta nc e. Free t o CO subscribers

[ma xrrn um 3 l ines per month ). R ecent C O mail
ing label must accompany ad.
Closi ng Date : The 10 t h day i n the t h ird m onth
p reced ing d at e o f p ubl icat ion. B ecause t he edver
tisers and equip men t co nta in ed in H am Shop
have not been in v est igat ed, t he Pu b l ish ers o f C O
can n o t vouc h fo r the mer c ha ndise l isted t h er e in .
Di rect a ll co rr espond ence and ad co p y t o : CO
Ham Shop, 14 Vandenoenter Ave., Port Wash·
i ngto n , New York 11050,

M AG/\ l,tlE5 FOR SALE: C Q /7 3/ Q 5 T / H A M RAD·
10 Issues at 10 cents each ( plus ship ping) from
L o c k h eed Ham ClUb, 28 14 Empire, B urba n k, CA
91504 . Send list and check. Available issues and
an y rel u n d due wi ll tie sen t pr o mptl~'.

D id you know t hat new su p plements t o the book,
" ca Y L , " ale now ava i la b le ? T hey br ing the b o o k
u p t o da te wit h ULRL Officers th rou gh 1913 and
t he 6 t h Y LRL Convention, held at Long B eac h in
May ' 12 . If you have a co py o f " CQ Y L " and w o u ld
lik e 10 add t he new su p p lemen ts ( t he pag es ar e
" sl o tt ed " so t h ey f it di rectl y i n t o th e " C Y Y L "
sp i r J I bar kbone j , d rop a n ot e w ,i t h your req u est t o
au t t lo r / p ,lbli sher , W 5 R Z J , L OUisa Sa n d0..t 44 1 1 •
I I t tl 5 1. N W , A lb uq uerque, NM 8 7 10 1 . s tee se en
erose t w'n 8 ce nt st am p s t o cov er cos t o f m ailing.
T h e one an d o n ly b o o k .J b L U I Y Ls i n h am rad io,
" CO Y L ," cc. n te tns 2 1 c h ap t er s, ove r 6 00 p h oto-
grap h s. O rd er vou r au togra p hed copy, o r a gi ft
coov, F rom W ,:> R ZJ , ' 3 .00 po stpaid .- -
QSl 'S " B row n ie, " W3CJ I , 3111 Leh igh , All ento w n ,
PA 18 1li 3 . Catalog '15 cent s.

Q SL <'.W L , W PE carers . Samp les 25 cents. L a g
boo t s, lile car ds, decals. Ma lgo Pr ess, B o x 3 15 ,
T o le Ir" 0t-l _4...::.3 ~6~O~1~. _

CR E A T I V l : QSL cards. Personal atten tion. l rnaqi
na to , l I t'\ " designs. Send 25c. Receive ce te tca.
sa nu.tcs euc r efund c o u pon . Wilkins Printing, Box
18 / -1, A t escec e ro, CA 93422.

QS L !o. ~'''c~ nd to n one. Same day service. Sam ples
2 ':> cc r Is . Ray, K 7 HLR, Box 33 1, C learf ield , U ta h
8 ~ 01 ':> ,- - -- - - - - - - - - - -
WA N r E D: Pr e-w ar N atio na l N C I OI X. Pre-w a r
Ha rr nn a rru n c Co met Pr o . Pre- wa r Co l lins tra n sm i t
t er. W r i t e Bi ll O r r , W6 SA I , ca re of E IM AC, 3 0 1
t nd u st r tar Way , San Car los, CA 9 40 10.

THADE : 8 M M M o vi e o u tfi t , m int ; f o r Mint 5 B ·
200 ; 5 B 2 2 0 ; 30 LI Linear . Replies An sw ered. WA·
jJG \ X, George, 14 7 2 So. Pear l , Inde p endence, M O
6 40 5 5 .
- ---'------------
N E.\ \ ·S : fr ee sam p le co py o f " W o r ld radio, " Ama·
t eu r RoJ d lo 's N ew spaper. 25 0 9-B D o n n er Way, Sec
ra m en t o , C A 958 18 .

Addu" ' _

_____ ,tt _

---- - - - -

t-l A M F EST : June 3 rd. Save tru s da te for t h e annual
Star ved R o ck Radio C lub H a m rest at O ttawa I L
wrrt e George E. Keit h , W9 QLZ/W9 M KS, R FD I ,
B o x 11 1 , OgleSbY, I L 61 34 8 , for d eta il s, o r see
May QST Hamfest Calendar.

(.,.I S,,' . 1,0 _
R u b ber eccress stamps. Free ca talog. 4 5 t ype stv
les. J Jckson ' s, B o x 4 43 F , Franklin Par k , I L 60131 .
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t n unc orbott Li near w i t h two 4-400 and th f' ,. PL
J 15 1\ 1I11)(' s-$2 0 0.0 0 ; Jo h nso n KW Matchbo 'l w i t h
cou pIe r -! _9 0 .0 0 ; Cen t r ,1 1 E lectron ic s 2 0 a V -$ 3 2 5 .0 0 i
Ceo tru 1.I ·~c lr onicsMM 2 -S4 0 .0 0 ; 2 0 M 5 er Telrex
'·1<> I f ' I 2 0 M5 36 -$ 2 0 0 .0 0 : 'renex R otator M odel TS
4 J " H I S-~15{1 .00 ; 70 ft . 3 post Aermotor Tower
s roo.oo. W9 U Z C , Sou t hwest A cre s, RR 2 Harrts-
b urq, IL6 2 ~Hi (6 18 ) 252 -706 4. '

WAN' : I 'D O vin tage x m i tt er co i l f orms variable
anu uuca ca pec tt c rs, sockets, etc. Building W6SAI
1 9 34 r ig. C W N o v. ' 1 1 , COhen, OLAA, Det, N o . 3
B o x 151 2, A PO, S.F'. , 96525 .

FOR SAL E : 5 ba n d-':"H::e::a-=-'h:-H::::W" ," O::':-w--/ P=-S::-a-n-d--S~B
600 new, com p lete, excellen t , f or cash or w ill take
Hearn r rec. Coun ter . A rt St ree t er 1619 H oliday
PI., Bo sster City, L A 7 1 0 10 . '

S-A-F-E1Y--=-'B~E~L;':;T~S"'T~o;;;;w~e~,~c~'~im::;:b'-in:::9-, 'N:;::y7'o~n:::9 ::(~n::e::w:C:-)
Lan YoH d /sna p tusec r, $ 2 3 .50 . L in k, Rt. III M on:
roe, C l 0 6 4 6 8 . '

WE w o u ld like to correspon d w i t h ma n y rad io
amate ur o p er a t o r s in the U n i ted Sta t es. The purpo se
of C?tlI c l u b IS _t o make friends through radi o and b y
mart. Please give us lette r s t o the f oll o w ing address.
T H E G R E E N CLU B , Z . C. ----591 1-2 5 Sh inonom e
Sirka ., Osaka, Ja pan. ciue M anager M asu o I noue'
JH3 B CZ. "

GREAT C IRCLE BEARI N G C HA R1 S ' Computer
genera ted for y o u r exact QTH. Each c h ar t gives
bear i ng s, distances, a n d re tur n b ea r Inqs for 66 0
lo ca t io n s t h r ough ou t th e wO. ld , a nd c o n sist s o f six
ha ndy -sized 8 - 1/'2 by II inc h eaqes. Pr i ce $1 .00
p o stpa id worldwide. T h is no n-o-o tt p ro j ect dey
crtnec in deta il in H a m Rad io M aga.ri n e ( New Pr o
duct s) March 19 1 3 , and Radio Co m m u n ica t io n
(ar ticle) N o v em b er 1 9 72 . Send n a m e an d address;
name of town f or which y o u w a nt t h e chart (if
rura l area , or und er 10 ,00 0 c oputatron , include
latit u d e and ronc.tuoe o r car e f u ll y descr ibe lo ca
tion); $1 .0 0 . T o : Great Cir c le, 18 0 8 Pomona D r. ,
L as C ru ces, New Mex ico 88 001 .

FOR S A LE : t.at a yet te PF 300 V HF /UHf R eceiv er.
Tu n able. c rys tal co n t r or ec . Almost n ew ; I 3 5 . John
Wa llace, 735 W. 165 t h Place. Ga rd en a , (' A 9 0 2 4 1.

- - -
H O O SI E R E LEC T RON ICS has the bevt rj~ i1 1 around
on the ha m gea, you wan t. '." J rte u s t or a q u o t e an d
t r y our f ast, fr iend ly. H o c srer ser vi ce. Factory.
ev t nortzeu dealers for Regen cy. D rak e, St and ard .
"re n-tec . Ga laxy. Hy.Gain , cusn-cr at t , Hustler,
M o sley . H am-M, B o wmer Po c k et ce tc utno rs, plus
m any more. Orders t o r In -st o c k mc-c naout se sh i p
p ed the same day. Wri te or ca ll u s t o .t a y for our
quote and become one o f the ma n y na o e v satisfied
customers of Hoosier Etectroruc s, R.R . '25 , 80x 40 3,
T err e H a u te, I nc ta na 4 1 8 02' . (8 I 2 ) 8 YoJ -2 3 9 1 .

I

I

Robot SS T V m o mto r, camer a, asses. "Fast Scan"
Du M o nt, S200 below p rese nt cost. SASE_ W4 A PI ,
B o x 40 9 5 , Arlington , V A 22 2 0 4 .

H P3 ? ~B Distort. Ana L; Heath 20-m tr si "lg le band
er w i DC su p p ly: Etcc 7 5 3 w / A C supp l )o: a ll with
books, exc. c uc x, S 120 , $1 19, $ 1 5 9 revcect -ve tv.
tnct shi p 4 8 states. WB2LRS/6 , 5 0 2 ~ 't n acner Rd . ,
O j a ., C A 9 30 2 3 .

SELL: Prete transformers 3 6 0 0 -0 -36 0 0 w i t h 110 
220 pr imary. I amp $ 25 1.1 am p $40 . W " A I H ,
Pau l B rttner, 8 14 4 t h S t, S, Vi rginia, M.nn 5 5 79 2 .

SEl L: H a m m ar l u nd HQ I 7 0 C, 160 th ru 6 m S 125
x cvr Eico 753 $90 , Mini Pr oduct s bea m $ 6 0 ' others
All in good co nd oWA6GCJ , 5 4 08 S i m pson Ave. , N.
H OllYWOOd, CA91 6 0 7 .

SELL: A su pe r b rc vr, 75 A-4 ( SN 5325) , m i n t , V CZ
m Od S

j
3 f ilters, spk r , m ust be see n , $4 15: 32 S-1

( SN 63 1. mint with 51 6F-2 (SN 2 11~3 ), $ 37 5,
H enr y ? KD·3 (SN EI 4 1 J 81, mi nt w i t h pwr su p p ly
(SN BI 2 34 J l:S) an d 2 new fin ned 3 -5 0 0 zs, $ 5 1!:
al so H y-Gain 400 Roto r an d Water s Du mmy Loao
W att meter 37 4; p re f er piCk -up sale : Ed Sch m u l ts,
W2V N A

J
'} T u rn er Dr . , c ne ocec ue. NY 1 0 ~ 14.

(9 1 4 ) 6 0' 6-2087 .

R A D IO TR ANSCRIPTION DISCS.
speed. Sen d full d etail s t o W7 FI Z ,
132 nd A ve. N.E., Kir k land, Wa sh.

W A N T OLD
Any size or
L arr y, 755 4
9 80 33.

KWM-2..l 51 6 F-? , excellent condition . Will Sh ip .
$ 5 5 0 . H . Doege, 3 421 N . Paiute , Ph oenix 8525 1.

HAMF"EST - Waisash C ounty ARC Fifth A nnual
Ha rnf est , S u nd ay.l May 2 0 , rai n or shine. Adm ission
is sti ll o n ly $1 . F lea market, t o o o, te ch talks and
much more. F or infor m at i o n , wri te Bob Miiti ng
66 3 Sp r i ng, W ab ash , IN 469 9 2 . '

WANTED : A cop y o f th e Marc h 19 7 2 issue of CQ
to c o m p le t e m y c o llection . Please contact Ander s
R o seng ren, Sex m ansv agen 3 , 5·2 3 0 30 OX IE , Swe
den. Tha nk you.

CA NA D I A NS Free 120 pa ge Electroni c s C a ta log.
E TCO, 46 4 A M cG i ll, Mon t rea l.

Est a t e o f K 4 JIB. Ga laxy V MK II w i t h Microph o ne
and pho ne pat ch $ 2 1~ . Mat ch i ng t tnear Amplifi er
$ 2 7 5 . c /oWB4 B AP, 75 0 T he High lan d s, Tuscal o o sa
AL 3 5 40 1 .

FO R SALE: Heath M arauder, V ik i ng Ra n ger II &
6 N 2 , Ha m ma r tu nd SP(i OOJXI 7, Cen tra l Electron
ics 2 0 0 V , Etma c A F6 7 & 6 8 With su p p l ies, H y con
617 T sco pe , Te le t y pe 2 8 K S R con so le , A m eco TX
62 , Gonset Comm II I 6 mt r linear , G onset Com m
I V 6 m tr . All gear m i n t , W60J F , 9 3 37 G o tham St . ,
D o wn ey, CA 9 0 2 4 1 Ph 21 3-8 6 9 -32 9 2 .

0& R E lectr o n ics spe c ia l s l or t h i s m on th . R -390A
Receiver s c hecke d o u t v e,y n ic e. $ 5 9 5 supply lim
ited . R -39 0 ·ch ec k ed ou t ruce t e su . R -39 t -c n ec ke u
o u t ntce S4 SO. R -3 9 z -ve n tcu tar ver sron-a s n ch ecked
o u t @$2 25 . 5 I J4 -r ece tver 3 f i lt e r s mine $ 475 . We"f
fer a c o m p lete re pa ir serv ice on all -3 88 -389 -39 0 
39 0 A·39 1 -39 2 al l S - l ine r er e .ver s. A ll receiver s lab
c h ec k ed f or acc u ra cy ne to .e b ein g returned after
repair . We stock an d se ll a ll PMt S & subassemnres
-oe n ers-ma tn fr m aes f or the abo ve recei ve rs. We w il l
sen d pr ice list u p o n request. 0 & R Electronics
R.D. N o. I . B o x 5 6 , Milton, PA 17 847. '

COMPL ET E S TA TION : KX-~ O O Exci t er pr ovides
sse A M CW FM FSK mod es, E ldico SSB-I OOOF
Linear w i t h self c o n tai n ed m odulat i on m onitor, S X
III . HQ- 18 0 A C, Waters 38 4 Dummy L o ad, H eath
SW R B r idge, H cat h Hybrid Phone Paten, 5 po sitio n
B & W Coaxia l sw i t c h , Turn er 4 54 C M rcr o p non e, I
K W Johnson and 100W Dra ke lo w -pass fi lters, 3
coa x relay s w i t h O PD T A u x contacts, T e tr ex T C
99 0 'rrt-b eo u beam, E-Z Wa y tower w i t h motoriZed
h o ist and C·D Ham-M r oto r. Take a ll f or S I7 50 o r
mak e offer fo r Item you need. W2 NLU, 24 Jull ia rd
Dr. , Plainview, NY 11 803 . Con t ac t f o r detailed d ey
cet pt ton o r t o al range viewin g. 516 -6 8 I -2255.

E lec tronics Equipment; T est E q ui p men t; Pane l
M eter s; Connectors : Ca paci tors; T ubes ' Tran sisto rs '
etc. I nQu ir ie r I n v ited . F.F. Wi lliams P.O. B o x 7051'
N OrfOl k , VA 23 5 0 9 . '

HELP! My k Hlqdom f or a go o d used-condi t ion
"Colordapt or! " B esi d es askinq pr ice (less S I OO ?) ,
wi ll i ng ( SOb ! ) t o par t w i t h t w o p rized l i k e- new con
dition WD-Il tune s, to b oo t. Darcy Bro wnri gg,
C he lsea , Quebec, Cana d a.

S I DEWALK SALE·Every firs t Sa t u rd ay-now in i t s
f ourt h year . Tur n your su r p lus elect ronics in to cash
a t the Sou t hwes t ' s leird in g ham store-i t's F R E El
Electr o n ics Cen te r , I n c., Dalla s, TX 1520 4 . .

W A N TED: Hantcratter s M o del W R-3000 receiver .
Fred H a .nes, I 32 R ural Av e. , Lew i sburg, PA I 1831

N o v ic es: For WAS or Q S L sen d available time, tr eq
t o WN4 WUY , Frank Griffin, ~ 2 1 7 Germanton R d. ,
Winst on-Salem, N C 21 1 0 5.

RT T Y TU CV-31 D , dual cnv. wi t h 1 1 5v 6 0 cy p. s.,
Asking $ 7 5 or trade for C V -8 9 or ! W .E. Wa ld
schmidt , Box 16 3 , Cannelton, Ind. 4 7 5 2 0 .

M ODERNI Z E FOR PE A NUTS! F r a m e a nd d isplay
Q SL's w i t h 2 0 p o cket plast i c holders. T w o f or S I
1 f or $ 3 . Prepa id , guaran teed , u niver sally u sed an d '
ap p roved . O rder n o w . T EPABCO, Box 1 9 8 Q , Ga l
tatt n, TN 3 1 0 6 6 .

WA N TED: D rake R V 3 in lik e new con d o Sta te p r ice
anc ser ia l n o . or age. W A9FUV,I 50 7 N . vtua D r.,
zvansvtue , Ind. 4 1 111 ~

H eath HW-3 ? Mint $ 75 . Pe t e B r iggs. 914 -9 3 9 
~ 15 9.
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CRYSTAL BARGAINS

Heath CW· SS B V FO combo. H X20 x ml r· H R20
rcv r H P20 A C. Mint o n CWo Carr ier N u ll t rouble
on sse. you fix . Dea l $125 . K 3HTO (212) 231
3635 .

FOR SALE : T elegraph keys WW II , n ew m in t $5
PPD. GOOdma n , 5 826 S. Western Ave. , Chicago,
IL 60636 .

WANT : Tower capable o f su p por ting 30 SQ . ft . of
antenna. Prefer C hicago area. K9KLR , RR2 , Box
10E, Hebron, IN 46 341 .

Oldies: Have over 1000 radio tubes in original
boxes. Vintage 3 0 ' s SASE for list. Caro l Kimber ,
K 1WUR, 59 0 B o n n ie Brae St. , Lander . Wyo 8252 0

Garrard SL-6 5B turntable $ 35 . Sansu i 20 0 receiver
amplifier $ 80 . W N4UCC, No. 96 Hallmark Estates.
Athens, GA 30 6 01.

FOR SALE : Like new deluxe Johnson portable
field Pack 12 50-tl 8 25-o03) SIOO . Ross Hansen,
W N1T ZU, Preston, Ind. 8 32 63.

WAN TED : Q ST , CQ. 13 binders &. Johnson or
equiv. matchbox . Tom Dornback , K9 MKX, 25 I 5
couece Rd., Downers Grove, IL 6051 5.

WANTED: Dust cover and rcvr xtets for SP-600.
State freQ and p r ice . W4 B F Q, 6 5 Georgia Ave.,
Merritt Island, FL 32952 .

DIODES : 3 am p " 10 0 0 c tv . only 3 for SI. Marty
WB6 NWW. Box 1501 5 , Long Beac h , CA 9 08 15 .

FOR SALE: Heath EC-I ana log com puter. New.
$1 15 . WA8CK T, John Wagner , 9 50 S ue Dr., cere,
M 14 8 12 3 .

WA NTED : An tique rad io t u bes wi t h bra ss basses.
&. T ayl o r T·300 , T ·I OO . W9 LG H .610 Monroe Ave.•
River Forest , I L 60 30 5 .

FOR SALE : Coll ins 15 A4 Mechan ica l fi lter s 1500
and 600 0 cy c les $41 . PP D bank or P.O . m o n ey o r 
d er o nly! R . A . B erk , W lolNXF . 5 2 18 Prescott . Lin 
coln . NB 6 8506 .

SWA P: T hr ee o ld radios f o r o ne go od r cv r , mu st
h ave SS B an d A M. W i l l sen d pi c t u re. Rob ert Jewell
R . F . 0 . N o . 3. Skowhegan. M aine 0 49 1 6 .

4 f or

WANTED : I n eed a W.R.L. tran sceiver , cash. Er
nie Pal m e r, K6 YVB. Bo x 1005 , Avalon , CA 9 0 10 4 .

FOR SALE : Ccdax model 36 1 elect. « ever $3 5 .
DX-6 0 x mfr &. NVX·I 40 &. 80 meter c r y st al VFO
$ 9 0 . J . Pluth, 6 0 9 2 Chase St. , D owners Grove, IL

WANTED : 30 Hams f or co m m u nica t io n s network
in Baja, Mexico. 6 ·9 June or 6 -1 0 Nov '1 3 . Receiv e
xE2 ca l l . K6ICS/XE2ICS. 9 418 Florence Ave.•
D owney. CA 9 02 40 .

SWA P: T w o ea : Blond er-Tongue T V ca mera, ITT
m on i t o r c hass is. ca m. co n t ro l. Fu ll y transist o ri zed.
fo r Swan Cygnet , 2 10B i n work . cond o Wr i t e : Oeer
stein , 5 5 K nolls Crescent, B r o n x , N Y 1046 3 .

T eletype. Model 2 15 in. perfect sh ape. T able and all
h an d books. $ 50 check. WAS V F K , 3 14 S. Western
Ave., Springfie ld. O H 4 5 506 .

W ANTED : Magnum Six for conms. Robot SST V
camera and lens. Mike t.ucktew tcz , 14 3 R ichmond
Rd. Ludlow. MA 0 10 56 .

SELL : H Q I I O. c lo c k , calibrator . spkr, man. Sta te
price. R . o-as, W9 ZEw. 36 36 S. s s rn Ave., Cicero,
IL 606 50 .

WANTED : T V doy/bar generator and 2 m fm equip
ment. K 5 BCQ. 5 1 14 Geneva. F r iendsw o o d, TX
115 4 6 .

T o o m a ny duplicates o f CQ &. QST f r om 194 1 t o
19 10 . Full year s $1 .2 0 p lu s costase &. insurance.
I st com e. I st served. Erv Ra smussen , W6 YPM, 16 4
L owell St ., Redw o od Cit y. CA 9 40 6 2 .

R o ch est er , N Y is t he plac e t o go f or t he lar gest
r- ta m t est, V HF m eet and fl ea mar ke t i n the n or t h 
east . May 12 t h o See A nnou ncements co lu m n f o r
ceta il s.

$4 .50
4.50
250

1.50
5.00
250
1 60
5.00

DIVISIO N OF BOB
WH AN & SO N

EL ECTRON ICS. INC .

2400 Crystal Dr.
fwt Myers

Florid. 33901
(813) 936-2397

Send 1DC for new
ca talog wit h

oscillator ci rcuits
and lists of
t housands of

frequenc ies in
stock .

CRYSTALS

Depend on . ..
We supply crystals
from 16KHz to 100
MHz. Over 6 million
crystals in stock.

SPECIAL
Crystals for most am
ateur 2-Meter F.M.
Transceivers:

$3.75 Each
Inquire about quan
t ity prices. Order di
rect. Send check or
money order.

SPECIALS I CRVSTALS FOR :
fr equency Sun dards

100 KH · (HCI 3I UI
1000 KH· (HC6 'UI

Almost All C8 Stts . Trans . or Bee
Ic a Syrnhui ltf Crv sla l on reques t!

Any Amal t ur Ba nd in FT ·143
l[Jc ept 80 meltu} 4 for

80 MeI er Range in FT -243
Color TV 3579 545 KH · !WH" lra ds)

For fHlI cla n mi ll ad d 1St per
crvSl ~d , .l or a ir maij add 20C ra
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Ham heaven Q TH· Super Deluxe home on 3 acres,
120 foo t t o w er & ] 8 5 f oot poles installed, ma ny
e xtras, near C h icago . K9CSM, ] 12-5 6 ] ·8 022 .

NEE D : Coi ls for R ] 8 8 /!lIJJ r f 3 .5 -7 .5 m e. Colli ns
N o . 504 3060001 & m ixer coi l .S - I.5 m e, K9 BSL ,
12 2 Country Club Dr. , La Porte, IN 46350 .

R /C system. 10 c ha n . reeds, m eeds, 5 servos, com
plete, o p era t i ng, exc. con d o S55 . W B2FKA 28
Bridlemere Ave. , Interlake, NJ 0 7712 . '

WANTED : E .F. J o hnson " Signal Se n try , " Mod.
2 5 0 -25 CW m o n itor . Sta te co n do pr ice . R . W . J ohn
ston , K]CV L /6 , P.O. B ox 15 89 , Sa n ta M onica, CA

SELL : SBE-33 CW /SS B x cv r S 1 40 . Drake R V ·5 $ 70
Jones 10·100-lk watt mtr .5-2 2 5 m Hz $4 5 . K 3
NXU, Baltimore , MO 301-661-5 5 8 8 .

SWAP: I " G lo b st er 5 " bd por r ' br e SW radio in exc.
cond o f or any o f 1he f oil : Hallies S·120A, 5 -1 2 5 ,
::.w any stm. r cvr in gd co o c «. S.L Ballinger, II
Lown Ct. , Pough, NY 1 26 0 3 .

SE L L : 120 Sams fo lders from 22 3 to 10 8 4 f or $60
H-P 5 2!l A p l u g· in $ 28 , Robert I reta n c . Pleasa nt va t
l ey, N Y 12 56 9 .

Heat h cou n t er , M o toro la 4 3GGV, z kw amplifier ,
o t h er aoocnes, WASCMC, 2 ] 09 Bull ington, Wichita
Fall s, TX 763 0 1.

Bargains: New Westinghouse 0 -3 0 0 volt AC pane l
meters $ 3 .50 PPD. Pair unused 4Xr 50A t u b es with
pa ir Eimac so ckets. $ 20 . Samkofsky, 4 803 Brenda
o -. , OrlandO, FL 328 0 6.

Coll i ns !l I J4 . w i ] m ecn filters. I -R391 & I -R3 9 0
sale or trade

6int
erested i n Co l li ns 6 251. 6 14 -26 7

49 2 3, K 8MJ ,467 2 Indianola Ave. , COIS, OH.

Weston ] .. sq u are panel meter . M odel ] 0 I _ 75 -0 
75 m a . $ 2 .50 plus costeae. Ken M aas. Burlington,
Wi s. 53105 .

L inear Buildings Send SASE f or L o -Pr ice list o f
Hi-Power part s. Mace, 86 00 Skyline Dr . , Hollyw o od
CA 9 0 0 46.

Need general li cen se c o u rse. w .nc ow or a pt. A n·
tenna . Kennedy, 79 1 G reenwich St. , NYC 10014 .

HT9 100 W x mtr $ 4 O. 10 BP4 A p i x tube S I O. ] 5 mm
Letca c am er a $60 . Revere Turret m ovie ca m era 8
mm S6 0 . W . Rabe 3 49 Eggleston, Elmhur st , I L

WANTED : DC pwr su p f o r Galaxy GT50 0. K 5 ENL
Ed Block, Rt. 4, Box 1 2 1 , Grandview , T X 7 b O!l0 .

SX1 40 aooc concx . M an y xt ras $ 4 5 or best. W N6 ·
P X M , 5 9 17 Stonev iew, C u lver Ci ty , CA 90 2 30 .

Prop pit c h motors a nd ser svn s ava ilable. Pete B u tter
3 Elizabet h Dr., Merrimack, NH 0 3 0 54 .

SELL : R 3 90A/URR , m int. con d o w i t h o p erator
an d ser v ice manuals, S4 5 0. R0ger M otta, II I Ken·
t u c k v Ave., W arw ick , RI 02888 .

WANT TO B U Y : R otory spark ga p. spark trans
f ormer s, o sc i l l at io n t ransformers, and ear ly wi re less
eq ui p men t. T. Souk u p , 16 1 B o b Hill Rd. , R id ge
fie ld, C T 068 7 7 .

O'Xers! My OX QSL return i s 92% (instead t he u sual
2 0%·30 %) SASE tells y ou now, K ]CHP, Joe Mik·
ucki s, 6913 Furman Pkwy., Riverdale , MD 208 40 .

SELL : M otorola 8 0 0 with Sensic o n r cvr, w i t h all
acces. 12V. $ 5 0 o r trade for? Jay Mineck, WB6 ·
MWL, 4537 Harvard Ave. , Montclair , CA91 16 3.

Swan 26 0 $ 2 50 . Eico 32 4 S30 , Johnson Vik i ng6N·
2 and A meco P V V ore- arne $ 50. C . Da h leen , WB9 ·
E QX , 373 5 Oakwood M an o r Dr . , Hu b ert u s, WI
53033. 414-6 2 8-3 2 71 .

Neighbor p ro b le m s? T . V . I. ? P. R. help ? Send large
SAE & 2 st am p s f or copi es of u seful articles. WAI
GFJ, Gabe, l 7 Whitene)r St., E ast Hartford. C t

2 Ereq GE V o ice Commander III w /new n rcacs,
c hgr , carry in g c ase. 3 419 4 T , 9 4 R $1 50 . W 7CTX,
J . B ish op, I 9 1 4 Pe n n in ger , B oise, I d a. 83705.

SELL : Collin s KWM-! wi t h e.c. su p. $ 2 25 p lus shi p
p ing. George Kime ldorf , W B40 R H , 3 0 01 Brande
m ere D r. , Tallahassee, F L 32 30 3 . 904-385-32 8 1.

SE L L : VCS300 $2 5 , R u st rak mi lliv olt recorder
S25 , a nd o t hers. T r a mmell, 15 0 1 Whi te Oak C t.
Mar tinsvi lle, VA 2 4 1 12. '

SWAP: DeJur Movie Camera.... Argus 35 mm Camera
Law book s, What Have you ","ot ? D . Freeman, P. O.
BOll; 13 3, NeWb uryport, MA 01950 (6 I 7) 465-0 722

SALe : HP-13 DC su p . $ 35 , Cona rScope250 wit h
probes SSO , Cona r Color TV 60 0 SI50 , F r . Miller ,
2 10 So urce , C larkso n , NB 6 862 9 .

Anyone h av in g in for ma t ion concern ing th ree t u b e
rei rece iver vintage th irt ies made by R ad io Eng in·
eer tnq Laboratories, New Y ork City , con t act W9
Z E N , 124 G len, OgleSbY, IL 6 13 48 .

Wednesday Nights ! : 30 p.m. E.S.T. 10030z 'tnur)
Cou n t y Hunters' Net 70 55 kHz.

FO R SA L E: Filament t ran sformers P·4089 @ $ 5
ppd . Goodman , 582 6 S. Weste rn , C h icago, IL

WA N TED : 8 H en r y 160 m a f ilter c hoke. 121 6 mhz
transceiver . W BQEIB, Wa l lace Dormer, B u xt o n , N o .
Dak. 5 8 21 8 .

W A N T E D : rnter onooe for W. E . Type SC R 59 ate 
p lane receiver, cab i ne t s for a Radiola IV , and others
Consid er jt.lnder c hassis , need not be working. Joe
H orvath , W6G PB, 5 2 2 -Third St . , San Rafael , CA

Lampk.n 10 5 B , c lea n wi t h m a n. S99 . Col lins m ec h
fi lter F45 5FA0 8 , 800 c for 7 5 S·3 B , $30 . PPD . K5 
S T L , BO ll; 221 , Cedar C rest, N :\1 8 10 0 8 .

SWAP OR CASH OFFER : CV·591 A IU R R SS B
rec . c o n v. units co m. wi t h man. t unchecked. Clem
K 8HWW, 33127 Bro wnlea , Sterling Heights, MI

O ld battery radi os, w ireless receiver s & transmitters
as well as b o ok, mags. w an t ed . Have mags. to trade
or pay ce sn . Erv Rasmussenl W6 Y PM , 16 4 L o w ell
S t. , Redwood City, CA 9 4 0 b2.

SW A N T V -2 , SO mHz I F$1 2 0. Swan 2 5 0 w i t h ll!
AC PS S1 8 5 . W B6N KM, 2 53 4 E I T o n as Wa y , Car
michae l , C A 9 56 0 8 .

811 -A 20 0 w att l inear amp. in 106 8 Radio Ama 
teu rs H a ndbo ok, a ll parts except chas sis f or 8 0 -4 0 
20_Sale or t race. WBIIADV, ] 037 B u n k e r Lake N . E
A nok a, MN 553 03 .

F O R SALE : G T 5 50 , Ca l 25 , 5C5 5 0 S3 1 5 , RF5 50
S50 PT preamp $ 35, F-3 fi lter S20 . W811 T , 2 81
Jenny L a n e, D ay ton , O H 45459 .

Telety pe. FM , Ham, Test , Photo gear. Free l i st , l o w
pri ces, T . Perera, K 2DCY , 410 R iverside Dr. , N Y C
10025 .

WANTED : F T·2 43 t ype c r yst a l no tcer s, Thousands
are needed. Write & give price in f irst letter. W6DOR
292 1 Loyola o«, Da v iS, CA 95 6 16 _

WANTED: 40 /80M C li ff Dweller an tenna rod . W]
YBX, 563 2 4 7t h SW, Seatt le, WA 98 1 ]6 .

V H F co n ver t er , Mid land d elu x e f o r c ar , never o u t
of B o x , warra nty S25 PPD . WA4ZYU, 19 0 4 1 14
A ve., Tampa. F L 336 1 2 . •

C Q Birthday AM Radio Klub , Month/Chr istmas
win ners. Send ca ll , QTH B /D Favorite t ree . SASE
Mem. Yr S2. B ARK, K4 CLA, 5 /1 1 1 A Oak, Lex ing
t on, SC 29072 .

HEL P! SASE brings info about new, su re way to
get almost 100 ,.. OX QSL return . It works! K3CH P,
J . M ik u c k i s, 691] Furman Pk wv, R ive rda le, M D
208 4 0.

Recei ver National N C-30 3 , x mrtter J ohn son Inva
d er , make fa ir offer eecn. W 3GEB, 464 0 Y o r k Rd. ,
B alt imore, MD 21212 .

W A N T E D : O ld battery o per a t ed radio s o f the early
192 0's. Need not be in working con d i tion. S t a t e
m ode l & price. M cKenZie, 1200 W . EU Clid . tnctan
0 1a, I A5 0 12 5.
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QRPP He ndbco k -autbo r tt att ve, defi n it ive firs t three
years of th e Mill iw at t: Na t io nal Journal of QRPp.
V 0 1 I $ 4 , II $ 3 .5 0 , I II $ 3 .5 0, a II th ree S I O. Sub scr ip
nons $3 .40 . Ade Weiss, K8E E G , 213 Por es, Ver·
m ill io n, S O 57 0 6 9 .

WA N T E D: H yga in b e a m mod . DB-I O· 1 5 A in ex c e l.
cond o Al so n eed 2 Hygain mod . BN-8 6 baiu n s,
WA9HRN, 5 W hite hallSt. , B u ff a lo G r o ve, IL 60090

FOR SAL E , T RAD E : S c o pe Mo d . 400 Sy lvania
T V 6 " scree n e xcel . cone , Ben, W4 BBO, 4 2 4 3 Love
less Dr . ,' Ell e n w o od, G A 3004 9 .

W A N T E D : Dust cover & rcv r, xtat s for S P600. S t a te
freq s & pr ic e . W4 BFQ, 6 5 Georgia A v e., Me r rit Is
land, F L 3295 2 .

SAL E: Hea th , S B IO w / ca b le s, manual, go od $50 .
Hew lett Packa rd , 2 0 0 A B Aucno O sc. lik e new $100
KlJC XL, 7 15 San Mar c o , Rapid City, S O 5 7 70 I.

Johnson Ra nger 160· IOm. $3 0. Needs p wr xfmr.
Pi c k up . Joh n Tate,9 D iane D r., Malver n, PA 19355

F OR S A LE : Gem Quad, 2 e lemen t , 10 , 15 , 20 m e-
ter s, $65 prus shi p ping. 301 -8 81 .7571 ,1170 4 Ib
sen Dr . , Ro c kvill e, M D 20852.

SAROC Nat ional Con vention, F la m in go Hotel Con
vent io n Center, Las V e gas, N V January 3 -6 , 197 4 .
QS L to SA ROC, Box 73 , Bou lder City , N V 89 0 05
for det ai ls.

WANTED: W8 FVQ key. Ameco model PLF pre
amp. M illen solid stat e d ipper, Q-meter. John Beck
er . 201 E. Ma rio n , Pr ospect He ight s , IL 60070 .

S E LL: D ra ke 2 · C new s1 80 . 2·C Q s pkr /q· Mult &
notch fi l $30 , 2 AC 1 00KC c a l. Sis , o t hers. ws co,
60 4 , Wya tt , Lin coln, IL 6 26 5 6 .

o

"/

Put more
punch in your work.

With a Greenlee Chassis Punc h you c an punc h
clean . t rue holes in seconds . Round . square .
key or D. In 16-9a. metal. hard rubber. plastic
or epoxy. Ava ilable at rad io and elec tronics
part s d e a ler s . Wr it e fo r c at a l o g E· 73 0 .
Green lee Too l Co. 1764 Columbia Ave.. Rock
ford . 111. 61101.

GREENLEE TOOL CO

A Unit of Ex -Cell-O Cor poration ~L.9: •

S E L L : Collins 325-3 mint $ 590 . Co ll ins 75 5 -1 a
b eau ty $285 . LM 3 0 9 K·5 VQ H re g u la tor $ .9 5. Ne w
K5 ZD W, 2 42 1 U tica o -., D alla s, TX 7 522 7 .

L ine a rs-PRll l ] 1400 W PE P, ] -6 L F6 8 0 0 WP EP.
B ot h 80-1 0 . SAS E for p ix and de tails. M. Ca ldwe ll ,
106 8 W indsor , Mo rga n t o w n, W.Va 2 6505 .

O ra k e 2B r c vr, 2 B Q cmun-sokr , 2 A C x ta ! ca libra tor
2 ex tra crvste ts, orig in al owner wi th ma n ua l. $185 .
W82 F J X, G erry, 21 2-641·4 5 73 .15 8 ·14 a s st , H o w
ar d Bea ch, N Y 1 1 4 1 4.

FL-8 A 3 -way sw ttc ne bre au di o f ilt e rs, 2 eac h , b oth
$20 . A nde rso n , 639 N o. wa nse tc n, Co lo . S pri n gs,
CO. 8090L

S BI0 2 prof w ired Used 2 0 h our s. Like n e w $300
le ss p is Call 2 1 4 -231-6667 o r R. Cran ford, 1 4 0 18
Bro o k G reen N o. 10 80, D311as, TX 7 52 4 0 .

S E L L : Heath S B2 0 0 Li near, 1 y e a r o ld a nd in per.
c ond o Bu itt by 1st phoen eng. $1 8 5 incl u d in g sh ip
ping . W. V . Fair , 39 49 Ment o Dr., D ora vi ll e , GA.

SELL : SP-6 0Q ·JII , $2 50 . S B-620 $ 75 . N a v y ARB,
190 ·9050 k Hz , s i s . K4MSG , Box 2606 , A vo n, NC
2191 5 .

BC·34 2 , 1 .5-1 8 m Hz rcvr w it h ma tching LS ·3 s pkr
and manua l. AC p w r , $ 70 . Silber t , W hi te Su lp h ur
Springs, N Y 127 8 7 .

FM Repeater WB4Q G E is n ow 1 46 .04 / 1 46 .6 4 .
Winston Sa lem, N C 27 103 .

SAL E : He a th HP·13 DC su p p ly $ 3 5 , Co n a r 5 "
sc o pe N o . 25 0 with probe s $80 . Con ar Color T V
N o . 6 00 $ 150 . F . Miller,l ll Clark son,NB6 86 2 9.

SE LL: Dr ake transc e iver, TR3 w it h A C3 power
SU PP IYI H eath k it HM·} a2 w a tt m e t e r / S W R bridge .
Be st a fer . Za no ni , R FO I , Box A-9, Saunderstown
R 10 2 8 7 4.

Collins 4 5 5 kHz mecn filters . BW2-16 k Hz , J and
K c a se s. Al so US B/ LSB set s. K6 F V, 11 34 Roya l
A n n D r., S u n nyvale, C A 9408 7 .

FO R S A LE: S B30 3 · H AI 0 KW·75 A 3·HT3 7-S X I 0 I
53 7 Swan 350 w / ps Mode l 19 TT-ARTl 3-MA R
xcvr-T RCII A ll F B. W 7 KSG , 18 76 E . 299 0 so. , S LC
UT 1l 4 10 6.

I
I

I
I
I
I
I
I
I
I__! ip 1

NY 11050

_ _ co p ies o f the
S __ enclosed.

S t a te

Please send me
OX Handbook .

CO Magazine
14 V andervent er A ve
Port Wash ington , L1 .

I
I
I
1

I Name
1

I Address
I
I Cit y
,- - - -- - - - --- - --
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SELL : Heathkit SB·300, SB401 , S B6 00 with m ike
Pic k up prefer.$400 . Ca ll o r w ri t e K2TKEfW2AAF
516-1 5 1·8 2 36 .

WANTE D : 4 C X300 A a n d S K ·J6 0 socke t. Swa p
8 11 A 's, 1094 etc o r cash . K4EPI, R. Guard, 750
Lily Flagg Rd ., H unt sville, A la. 35802 .

FOR S A LE: H eath RF si gna l Gen. IGI 02 . New $ 2 5
FOB. Wa n t pho ne eaten. W3 MSN, 5108 Boulder
Dr., Oxon H ill, MD 2002 1.

SELL : Eico 753 (tribandl x cvr wi t h s is V F O & al c
p Is. K5ES V, 1 24 Peyton Pt., A rl ingt on, TX (81 1 1
275·1163.

Clegg Inter ceptor 6 a n d 2 m eter RX . $ 150 or best
offer o r s w a p for SBE xcvr . K 9 Z A T , 9 I 3 S . Car
p e nt e r, Chicago , IL 6060 7.

SELL : H W2 2 w it h Hb ac su p p ly , manua l WAS BF N
100 3 Electra St. , Lo n gv ie w, T X 15 6 0 I .

FOR SALE: Central e lectron ics I OO -V $ 2 50 . A ll
bands, all m odes , n o tuning r ec utred . excel. co nd o
K8EKG , 1 0 20 4th SW, Ma ssillon, OH 44 64 6 .

SELL : S B4 01 w it ho u t x ta t pack $ 200 . 2 C, 2 AC , ")
C Q , spk r $ 2 10. W8 CUT , 1116 Wa lnut st., Cosho c
t on, OH 4 38 12 .

Hall ic raft er s 5 B·I00 cbre-co nv. re c. 500 Hz select.
N otch ftt r , cet. , boo se , Exc, co n d o Wr ite. Was $ 3 2 5.
Sell fo r $J50 . J . H e rro, K9 Y RA, 60 E 32 sr., Apt.
7 0 4 , C hicago , IL60616 .

R e la y s, 12 vee O u n co 4 1 5 X B X, 15 A·d pd t , new,
$ 2 ppds. K3 M PJ , 1261 Brinton Rd., P ittsbu rgh,
PA 15221.

Have a Mobile K ilo w att : S 8 E·33 t ra n s. w it h new P
& H com pact S p it fi re linear . 2 mo bi le m ount s, 2 In 
vert er s, ca b ling, ma nual s $399. WIBlF, 101 Wyo
ming, Boulder Ci t y, NV 890 05 .

Heath 5 8· 1O/ m a nual , mi nt con do $55 pl u s s hi p pi ng
K4 V CP, 2531 Cannaday Rd., N. E . , Roanoke, V A
2 4 0 12 .

WA NTED: Bird No. 4 3 rhrunne and s lug s. J im
Gysan , 5 ] Lot h ro p St., Bever ly , MA 01 9 1 5 .

Call letter l ice n se p la t es wanted for c o llec t io n . Ca n
you h elp? I' ll pa y p o st a ge . Art Phi ll ips, WA7NXL,
3401 N . C olumbUS A~t. 5·0 , Tucson, AZ 851 12 .

Sig Gen T S-4 5 2 5 -10 0 m c $45, R ec 11 5 -260mc
$2 5, G o nset G -1 50 on 121 .8 m c $ 5 0, panacraot er
SA3 $ 15 . w. Davis, K6 K ZT, 4434 Jos ie A ve., La ke
w o od, CA 9 07 13.

FO R S A LE : TA3 3 'rr teanc bea m $50 . N o shi p p ing.
J ohn K er st e n, WlJNY, 117 Crest Ave . , Ft. D odge,
Io wa 505 0 I .

WANT ED: H eath IT-1 7 T ube c heck , H eath m oto r
s p eed contro l, an d line volt a ge mon itor, al so need
400 ft. o pen ladd e r li ne . T . C oddingt o n, WB6AWC,
1825 Scotts Va lley Rd., La k eport, C A 95 453 .

WANT ED: Msc At w ater-Kent breadboard part s,
type F ccnc ., t ype TA u ni ts, po t., tube socke ts,
, g.

WANT ED : Msc At water·Kent breadboard part s,
other s . J o e WBGPB, 522·T hi rd St., San Rafael, C A

28 AS R an d KSR ca b. R O base a nd L E SU Int . gea r
and r e oert r ib bon drive for sa le or trade. Need page
pr inter . D . C. Harr ingto n , 1 6 20 Gardena Ave. ,
Fridl ey , Minn . 55 432.

SAR O C Nati o nal Conv en t io n A ir Tour v ia sc h e
duled a ir c a rr ie rs Jan . 3 -6 , 19 14. Fla mi ngo Hotel ,
QSL t o SA ROC , Box 7 3 , Bo uld e r Ci ty , N V 8 9 0 0 5
fo r d e tail s.

WANT ED: 7 5A4 wit h .5 1.5 2 .1 mec h . fi lters, any
cond o if p r ic e is ri gh t. 15A2 , 15A3 , or 1551 if
c h ea p. D o n Wi n fie ld , K 5 O UT, 6080 A nahu a c, Ft.
Worth, TX 16114 .

SEL L : H W· 16 515 , Conar 400 $20 , T R·I06 $65 .
All in gUd co nd x , J.G. Swaney, 10534 California .
Aurora, OH 44202.

Need T ec h ma n . for rreq . meter FRI49 /USMI5 9 .
12 5kc to 1000mc. Can youhel p ?W6RNE, 24 1 JI
Kay Ave., Ha yward, CA 9 45 45 .

F OR S A L E : Realist ic OX· 1 2 0 in excel. co n do y ou
s h ip $ 5 0 . Edd ie Danford , 1 0 9 Co lb y Rd. , O a k
R idge, TN 37830 .

S E L L : Hautcratte- s 5R·16 0 with AC and DC su p.
Mint. $ 2 50 . Jim Fleming, 6 N10 5 Harvey, Med inah ,
IL601 5 1 .

NEW : FTIO I $460, FVtO I $6 5, SPIOI P$4 5, FT
2-F B $166, o t h e rs. All plu s post /in s . KICJV, 5 1
Midland A ve., S ta m f o rd , CT 069 0 6.

NCX·500 a.C. SUPPlr , new manua l in ca r t o n $ 2 85 .
x cetver s- kn tc n t T R· 0 8 $ I 00 . Knig ht TR·106 $ I 00
W2 VE Z , 2 3 0 Sc hiller S t. , Bu ff al o, N Y 14 206.

FOR S A L E : La f f. H A-3 5 A , w /1 2 V po w . 6 m ts $ 50
E M C 2 08 t ube t str $ 1 5 , Cent ury 10 3 c r t t st r $ 15.
Hea th T O . I , t est e sc. $ 20 . A ll FOB , W B2 YYX.

.S E L L : Galaxy GT-5 50 w /a c p.s., v o x , xta l ca li
brator and m ike$400 .WAIJGQG , 32 6250 . 13 0 A v.
O m a h a , N2'6 8144 .

F OR SALE: 110 V radar , 5 0 ,00 0 W , type CRP
52 A B E· l , type CRP5 5AFH. $ 200 or best offe r.
R o ss H ansen , WN IT ZU, Preston, Id 832 63 .

Wo uld like t o st a r t in RTTY. Do you ha ve ecpt to
sell , ad vice t o give? B. Len tz, W AI DND, 53 H Olde n
A tt le bo ro, MA 02703 .

WA N T : 2 ·813 & tsorannte coi l form 2 ·3 D. 5 or 6"
lo ng or Natl. X R I OA. Reaso n able. K4GDG, R 4,
Bo x 165 , crcssvtue , TN 38555 .

F OR SALE: Q ST mags 1915 ·1929 . W ill brea k cor
tee tio n in co m p le t e y ea rs. Al so ha ve Canon FL8 5·
300 mm tetetcto zo om lens. Paul Kluwe , Bo x 28 ,
Ceda r Lake, M I 488 12 .

E ico N o . 460 S cope , Perfect CRT and o pera t ing
co ndo With 3 probes and manual. PPD in the 4 8 for
o n ly $ 90 . H . Mar hoff, P.O. 56 9, Largo, FL 335 40 .

WANTED : Swan o r lin ea r syste ms m o b ile DC s u p.
K6 S HA, 4 I I M iss ion Or . , Ca mari llo , CA 9 30 I O.

SE L L : Ra d io te l & r et-D unca n & Drew. E leme n ts of
radio . Mar c us p ra c t. ra dio comm. Nel so n & Horn·
ung. $ 3 .50 ea . FOB. Doug la s , 2 2 54 Pepper Dr.,
Concord , CA 9 452 0.

HELP! Urgently need man . for HQ-II 0 A . Will p a y
p o st . b oth ways with h earty thanks for the use of
o ne long enough to have it dup. WB2 NOS, Bob,
Dra wer G, Pitt sf o rd , NY 1 453 4 .

Send n ews c lip pi n gs of go od a c t iv it ies of hams. We
need P.R. se n d t o G . G argiulo, WAI GFJ, 17 wntt
n e y sr., E. Hartford, CT ~ 6 1 1 8 .

Diod es: IN4 0 04 400 P IV IA til 12 ce n ts. IN4 1 2 5
1000 PI V 3 a m p til 4 0 cents ea . Ma rt y W B6 N WW,
5349 Abbeyf ie ld St., Lo n g Bea ch, CA 90 8 15 .

Need 403 2 for Collins 32V2 or a m od. t o a n y o t h e r
f ina l( s) except 829 B. Will pay. G . Ferrin, WA l R YS
Bo x 59 , Winkelma n, A Z 85292.

Dra ke SC·2.L SC-6, C C· I , CPS, G onset 2 m 90 0 B a n d
6 m 910 B ~SB x cvr s. Laf HA· 1 5 0 for sa le. WAI ·
NGR, P.O. 7 6 , Chester, CT 0641 2 .

G iant 6 page li st of ha m gear , meters, co m po ne n ts,
transformers, n icads, te st eou to.. et c. For sale/ swap
Send st a m p. WA2 JT N, 30 0 La w ren ce A v., Oakhur st
N J 0 77 5 5 .

FOR SALE : S wan 500C, 1 11 X C, VS2 , very clea n.
L ot price $4 2 5 . Bill , WilMS, 719 0 S _ Fra n klin Wa y
Littleton, Co lo. 8 0 122 . ]03 ·198·6255.

Osci llosco pe , K n ight KG6 3 5, D C t o 5 m Hz, excel
cond o$ 8 O. Electronic s SW. tn ctueec. W9 T V V, 202 8
Oriole T ra il, M ich iga n Ci ty , Ind .

F OR SA L E: T w o -e r $35 , A m eco R5 ·A rcvr $65 ,
C on verted BC-2 2 9 less p w r. su p. $ 2 0 . PPD in U FS
area . W BIIC T E, 2 33 8 E. South Ave. N o . S t. Pa u l,
Minn . 55 1 0 9 .
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SELL: Com. Business ba nd ra d io system. So l id
.ste t e am. $60 0 Firm, Conside r Trades. Tra mme ll,
150 7 Wh ite Oa k Ct. , Martinsville, V A 2 4 1 12 .

F RE E : Research pa per o n A ma t eur Rad io. K 6I CS,
Dr. M ichael K . Gau t hier , 9 4 18 F lorence Ave. ,
D o w ne y. C A 90 2 4 0 .

A PC-1 40 -B , A Pe·50 · B,
Ha ines, 132 Rural Ave. ,

•

WANT E D ; H ammarru ne

VAR,;c~o~n:id~. ~u~n~U!±se~d~.~F~,;e;d";';;;';;;;;;;';":,:,,::,::;,,::,:~Lew - ~

Dra ke 6 & '1 m . p ream p , coov. , Va ngu a rd 6 & '1 m.
pream p & c o n v. Drake T4 XB x mu. $ 3 50. SX71 sao
S ASE l is t . Colella, WA2 HQD. 10 5 18 1 31 St . R ich·
m ond H i ll , N Y .

La M'~B~W~it~h:-:P;;P meter S I 85 . Hick o k 2 aa
AX Unive rsa l S ig. G en. $ 2 10 or trade f or 5 8 ·10 2 .
Ka O F Q . Rt . 1 , Bo x 2 41 , F a irmont, WV 2 6 55 4 .

C lea ~ i n9 out shack : Tubes 53 c ents UP. bag o f e tec
t ro n tc com. S I. PP D a ll 10 0 1 items. S A S E l ist.
WASUS U. A.R. Bergeron , 6 1 6 N. El event h S t .,
Carl sbad, ~JM 882 2 0 .

FMRINGO
3.75 db GAIN

AR-2 - $12.50
WORLD'S BEST VH F
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.

Invader 200 SI SO. Frank W A2 K WB. 2 6 Va lley V iew
Rd .• V a rd ville, NJ 0 862 0 . (609 ) 585 -4 188.

fREQUENCY STANDARD

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
R CA-6J B6 t u b es ne w never used $ 2.5 0 ea . or 3 fo r
Sl PP D . Two lao watt L. P. f ilte r s $4 ea . PPD.P.
Feely, 15 Locust H ill , Yonkers, N Y 1010 I .

R B L S30 , R B5 S 30 , R AK S30 , BC-6 39 S50 , D Z
S2 5 , SX24 S3 5 , SX2 11 $7 5 , S R R·II A SIOO , 536
S I 2 5 o t he rs. P iCkup only. S A S E W6 C R G , 11 0 0 7
Ex p lo re r Rd . , La Mesa, CA 9 20 41 .

H a utc ra t t e r s SR·150 & P$-1 50 S27 5 , Gonse t 3212
2 mtr pow. amp. $1 2 5 . Po tv-c c m m 6 2 -"3 , $ 100 .
A ll in good co n do with man . W2 WR I, 915 ·3 2 3 -3 34 9

Ver tica l Antenna V·3 1 det ux all band 8 0 to 2 mt r
$ 6 5 . FOB , Wi lson W6A R R , Bo )( 22 6 , Aberry , CA
9360 2 .

FOR SALE: 305- 1 , n e w s pa re 4CXIOOOA, S10 S0 .
KWM2 N o . 3 6 4 6 0 , S l 6 F2 (bot h rou nd emblems)
S 1000 and more. Cra ig, 2 9 Sherburne Ave, Por ts
mouth , NH 0 38 0 I .

WANTED : S t a ncor m od u la ti o n t r a ns fo r m er A 38 8 8
W7J I, 2 3 5 E.1 5 s r. , T e mpe, A Z8 5 2 8 1 .

F O R SALE : WRL d uo 3 0 0 ACI DC p w r su p. S 45 .
B e 2 2 1 tr eq . meter w I A C su p. a n d man . S25 . J . A .
H e ise, WA4VQD, 2 43 Fairway D r., Fa ir born , O H

W A N TE D : F or m useu m an tiq ue tubes w i t h brass
o r ce ramic bases , an d Ei mac, T a y lo r. W9 LG H , 61 0
Monro e A ve., Ri ve r F ore st , IL60 30 5 .

F OR SALE: Mi n t KWM 2 S6 2 5 , 3 12 B5 rou n d e m
b lem $4 2 5, Lo n g 3 12 B5 $ 350 , Drake DC 3 S8 5 .
WA 3 I F Q , 1 1 3 8 B ox w o o d R d . , Je nk intow n , PA.

5 B30 0 , 5 B4 0 0 , 5 0 0 w att lin ear ( pa ir 8 1 1 's) a ll g rid ,
al l fo r S 3 0 0 o r trade o n 1 5 A4 , 3 2 V3 a ny co n d ition .
W. Sma ll , 27828 E. 15th St. , Hayward, CA 9 45 4 4 .

60H z p o w er x f r m 1 2 .6 vac 35 am p$ 9 .9 5 . 1 0 H e n
ry c h o kes at .3 0 0 a m p . $ .6 9 e a . o r S 5 dozen an d
p o st age . J . S c hr e nk, 27 0 7 McDivitt Rd . , Mad iso n,
W 1 5 3 1 1 3 .

J oi n t h e Radi o Q 5L c tu b of Greater N e w Yo rk.
D eta ils: Mitc h e ll Rak c f f , 6 4 ·33 9 8 t h S t. , R eqo Pa r k
N e w York 11 3 7 4 .

Work ed Sou t h A m erica Cert if ica te : Wo rk a ll 13
coun t ries. Send list and SI. H C ITH, 4 805 Wi llo w 
be nd Bl vd ., H o u sto n , TX 770 35 .

C o lli n s all b and A n t en na ex ce llen t f o r 80 -40 me ter
OX work 237·W1 X wo r t hS1 2 0 0 w ill t a ke$ 3 50 o r
tra d e. WAI;JEMS, Bo x I I , Li be r ty, M O 640 6 8.

A n easy w a y to learn t he c o d e. D et a ils e x p la in ed
fr o m n ovi ce to e x t ra c lass S3 .7 4 . K4 EUW, P.O.
B o x 3 12 , M ilan , T N 38358 .

RTTY·2 Mo d e l 1 5 p r inter s w it h k eyboards, I typ
ing re per f , I tape t ra n smitter , n omeorew co nve r t e r
$I SO or trade for SB20 0 y o u p ic k up. Blann, 106
S . K nox , D ermott , A rk .

Only
$32.50
lieu ba lle rie sJ
POSTPAID USA

• Fully guaran'eed

• Precision urslel

IOo
IO U

00

"..•'-

• Motllets 01 roo, 50. 25. J 0 Of 5 Ic Hz se
lected by Iton' ponel s w ifc h .

• lero ad;usr sels '0 WWV. Exclu sive circui t
supp,e u e s unwonted morll: e rs.

• Compact rug ged d e sign. Allroct;ve , com·
pletely self con'a in ed.

• Send lor I,ee brochure .
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FOR SA LE : Anuc ue Morris co i l w i n d i ng m ach. $ 10
H andbo o k of C hem ist ry and Ph y sics 39 t h Ed. $8 .
W6 BLZ, 528 Coli ma s r . , La Jolla, CA 9203 7 .

SE L L: Pai r 6 ele men t 6 meter b eams. n ew $ 3 5.
Want B & C t x h ead s from TR C-2 4 . W A S MLV,
10 0 8 Eng lewood o r ., Par m a, O H 44 134 .

SELL : N ew Swa n 12 C hanne l , lOW. 2 M F M 1 2 10
A x cvr, xta ts for i 0 c neo., AC p wr su p, mike, m o 
bil e mou n t . D C cab le $2 8 5 . K 2HNB, 57 Meet ing
L n . Hic k sv i lle, NY 11 801 .516 -79 6 -9595 .

F O R SALE : Collins 32 S- 1 $300 , 7 5 S- 1 $ 2 0 0. K W M
2 A $600 5 16 F-2 $100 . A ll in excel. cond o F OB.
Charl es Simmons, B o x 5 7 5 , A twater, CA 9 5 30 1.

F O R SALE : Ranger I $6 5. Swan 2 4 0 wi t h A C sup .
$ 15 0 . T ec raft 2 mtr xmtr and conver t er $ 30 . K I 
LGB, 135 Country Ln., B r i st ol , C T 06010 .

A utope t c n T ouc htone EQuiprr.~nt. SASE f or in
forma tion . Auto patch Systems Ltd. Box 291 . We~
t er n S prings. IL 60 5 5 8.

BARG A IN: C om. S ta tion , H eath HRIOB, OX60B
plu g S50 eeces. all for $ J 00 . Local p refer, if po ss.
SAS E f o r l i st. Samkofsky, 4 803 B re n d a Or . • Or
tanco, FL 328 0 6 .

WANT E D : I n any c o n d o H eat h T w o -er &. T ec ra ft
VH F gear. U pay sh i p p i ng. V .P.S. E d W A S M EC.
352 Cambr idge, M t . Cle

F O R SALE; D rake TR-6, R V -6 , MS-4 spkr a nd AC
c w r . su p . Firm $4 7 5 .00 . E. Metz, K4 FOO, 166
Oak w o od Dr . , Grove Par k , N ew Po r t R ich ey , FL

WANT E D : Someone t o r epair a N at ional Radi o
r cvr, Model A N / WR R-I. A . H ave ma n. W i l l d el i ver
&fiCk up. F red D a nner , P. O . B o x 35 , C lementon,
N 0 8 0 11 (60 9) 783 -8 460 .

T R A D E : N ew Yaesu F T IOI fo r K W M --.! , 516F-2 .
S ta t e cond , S.N

J
m ods, e t c. KA2D F, B o x 4 8 3 7,

A PO, S.F. 9 632 •

S E L L I N G OUT : A ll va lu es o f ca ps , r esist o r s, t ra n s
f o r mer s, cnoxes-s rack s-z stan d ar d size. A ll in q u i r 
ies a n s. K 3 AR R , 336 W. B road St. , H az elto n, 18 2 0 I

FO R S A LE : M obiltra n s 40 -MFG b y J us t i n , good
c o nd o x t als an d mike 8 0 m eter $3 0 . Pre pa id. K 7
MNK, R-I B o x 2 0 8 6 , F lorence. O R 97 439 .

SA LE : H eath 8 0 m et er sing le ban der H W- 1 2 wi t h
D C PS a nd bumper m ou nt a nt. $ I 00 . W 8 WU U, 114
So. H o o k er Ave. , T h ree River s, M I 4 90 9 3.

Co l lins Mec h . Fi lter 4 5 5 FA0 5, 50 0 cyc le BW for
7 5 S3 B , in o r ig. Co l l in s ca r ton

J
$ 35 . W I DL, 2 4 Cher

r y R d., Fra mingham, M A 0 I a I .

WANT E D : Coll ins K WM2 A . Mu st be an A o n ly.
Pr ict t o : Ca l M o ss, KL7 H EN. PO B o x 2191 , F air
bank s, A la sk a 9970 7 .

WA NTED : Low band HT-2 0 0 , or HT-2 2 0 . Need
n ot b e work ing, but must be in tact. M . Naumoff,
K 7 L YK, 116 Stewart St. , Sea t t le. WA 9 81 01 .

W A N TED: KWM-I Transceiver or 3 2 V-I , 2 or 3 in
a n y cond o Please sta te p r ic e and cond o W5 WH, 2 19
S. S malling Rd . , N o. Litt le Rock . A Rk . 12 1 18.

R ed uc i ng E lectr o n ics activity, ac cumi la tion h am
gear and c hoice t est ecut c , t o sell c h ea p. Send SASE
t o W4 A PI . B o x 40 9 5 , Arl ington, VA 2 22 0 4.

W A NTED : Robot 8 0 SSTV camera , Mac ro 1.4
l en s, Magnum six speech processor . L u d k iew icz,
14 3 R ic hmond Rd., Ludlow, MAOI056 .

SELL; 1000 p F Door Knob Ceramics 10 ,000 W V
D C threaded st u ds b ot h ends. 3 for $ 2 .50 PP D.
WA4 RDV, I I 4 5 Kern s Ave. , Roanoke , VA 2 4 0 I 5.

SWAP: I " G l o b str 5 " Bd po r t abel SW radio in exce l
cond for a ny of t h e foil: H a ll ies 5-1 20A, 5 -1 2 5 .
etc. or any similar rcvr. in good to ex cel con d o s .L
Ball inger , 11 Lown C t. , Pough, N Y 1260 3 .

T R A D E: F TDX-401 o r FT -IOl b oth w i t h acces,
A lso I C-2 0 an d IC-21. W ant Co l lins. R obert LUSby ,
B o x 16 8 4 , APO, San Francisco, C A 96 594 .

A /N V R CI9 ma n ua ls, new co m p let e set o f 6 , $ 10
PPD, WA4 Z Y U , 1904 114 A ve. , Ta m pa,FL 33 61 2

D ra k e 2 B, 2 BQ, x ta t-cat . G onset G S B -I 00 . G SB
2 0 1 . Swa n 41 2 DC su p. CTG Magnum 6 f or H eath
gear . W A8 AsV. 4 24 5 M ead o w lark . F li n t . MI 4 8 5 0 4

WANTED: M ar ine rcv r cov ering 8 5 k c t o 25 m c.
S t at e m ocer-prrc e-c onc. WAI C A B. 51 A sh land s t . ,
M elro se, MA 0 2 11 6 .

SELL : M int HW-1 6, Wa nt : sse equi p ment, WA2 
F L M, 1441 E. 101 St. , Bro o kl y n , N Y 1123 6 . RN3 
2515 .

Swan 350 , AC & DC su p p lies. ex c euent con e .• best
offer. U sh i p. WA I EUF. 18 Delaware A ve. • M an
c hester. N H 03104 .

Collins 15A-3 rcv r -a kc and 8 0 0 cy cl e f ilter s. p ro
duct d e t ec t o r , cal. N .B. F .M. ad a p ter and ex tra set
o f t u b es. $2 3 5 PPO. James Shank . 2 1 T err ace L a.•
Eliz abetht o w n . PA 11022.

FO R SALE : HT-40 H atl icra fte r N o vi ce tra n smi t.
M int cond o Man. W A 2 PL N , 45 9 5 Eck hardt Rd., E
d en, N Y 14057. U shi p. $3 5 .

Johnson I KW L.p. filter $1 0 . H B SW R br id ge $6
I sh i p . WA3LPK. 23 0 0 Louise A ve. , 'Balt im o re.
MD 21 214 .

H eat h s B -I OI CW ut., HP-2 3 and S B-600 spkr.
Perf ec t cond o G uaranteed . A skin g $ 315 FOB pa c k 
age d eal only. A. E mera ld , 8 9 5 6 Swa llow A ve.,
F o u nt a i n Va lley, CA 9 2 10 8.

S R·160 H eu tcrett er s transceiver w it h b rut e h ome
b rew p o w . su p . Excel . con c x . W rite WB4 MT E,
Pa u l Sk idmore, 161 2 Stone A ve. , C rossv i lle, T N

B C3 15 $ 2 5, B e 11 9 w / ps S30 . AR T 1 3 S30 , FOB
W . R . H empki ns. 10 0 Main St. . Denison, T X 15 020 .

S E L L : R-3 8 S gud con d o w i t h Prod u ct Detector
$ 2 15 , CV-89 Conver t er $ 100 . Mod el I S Teletype
S40 . W4AI S, 300 Tho r n w o o d O r . • T aylo r s. SC

SA LE OR T R A D E : M o del 19 TT R $ 10 0 N o v ice
rig : DX.40-J B C·2 2 4t. V F O . G R·6 4 o t h e r s. W N6 POA
B o x 1 2 1 , l u stin, CA92 68 0 .

WANTED : Co l l ins MP-l m obile p wr su p. for KWM·
2. L. K . Ru sh , W 4TM, 30 9 Wa lnut, Jac k so n , T N
383 0 1.

F .M. Rcvr. 50-25 0 mHz. M o de l l 0 31G N ems-ct ar k e
So lid st a t e , AM o u t p u t , 30 0 kHz , in te gra l sco pe dis
p lay of band pass. $ 50 0 . WA8 V FK. 3 1 4 So. west
er n A v e., S p r i n g f ie ld , O H 4 5 50 6 .

CQ, Q ST 19 5 2 -1 9 6 2 $3 .5 0 . Co m ma n d t rans.. 2 . 1 t o
3MC $ 15 ,5 .3 t 0 1MC$ 8 . Tri p lett 66 6 R meter$1 1
W 5 S YB, 5 0 0 0 H a ll, A m a ri llo. TX 1 9 10 9.

SELL O R TR ADE : N ew E lect ro Voice mik e & stand
m odel 664 . T S- 1 1 3 / UR tree . m eter linear amp.
D avid O eCo b er t . 609 Henrietta St. . Gi llesp ie. IL

B o r ro w . w ill re turn in t act & pa y postage: Sch emat ic
f o r pr ec ise mod. 30 0 scope. K SHST. 1253 Robin
son A ve. , Marrero , LA 1007 2 .

WAN TE D t o buy or copy : m anual f or W eston tube
t est er, model 98 1. t ype 3 . C larence M . Cr ist . 2 5
Winter St. , N aha nt. M A 01 908 .

Swa p Po la r o id cam. Mod. 900 . e lectric eye. au to.
sh u tter , e t c . assec . for Ham gear -what have you ?
B ob neto nar , WA I G NX, II O ld Field R d .• Roway
t o n. CT 06 8 5 3 .

FOR S ALE: LP-5 sig. gen. 9 .5 kc to 54 mc. with
fact . AC/ SPly & man., H eath HP-2 4 H . V . AC/ pwr
sp ly John W B4 QID

J
14 50 Galloway R d . , Lake

land, FL Ph. 6 8 2 ·5b 9 2 .

Wi ll b uy your unfinish ed o r in operative amateur
re lated H eat h k it s, must be com p lete and undam
aged . W fflAM, 7928 Hedges, Ray t o w n, MO 641 38

H eath HA l O linear fo r sale 10 0 0 w a tts Pep. and
ext. coax relay for t ra n sceivers. Exce llent cone.
S 16 0 . W I GAJ , 118 3 Sou t hest s r . , Amherst , MA
01 0 0 2 .
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WANTED : Pre WW2 t r an sm i tt er - receive rs and
T ay lo r T Ubes, --825. W 7 J I , 23 5 E. 15 sr., T e m pe,
AZ 84 2 8 1.

SELL : Col lins 75 S3 -$ 4 00 . 3 2 S3 w I po w er su p . S6 0 0
H eath l i near S B2 00 $ 200 . WA2 L GJ, 6 15 Casanova
sr., Bron x 59, N Y 10 4 1 4 .

H Q 129X w / oroc . det , o rg. owner $75. E ico 36 0 ,
$5 . , FOB. Kinne , 1163 Ingerson Rd . , St . c a u t, MN
55112 .

H ELP! T ry ing t o get out of t e let ype b u si ness. Co m
p let e Mod. 19 and pr int ing-r eper f . ( package d eal)
$75 . U pi c k u p. A lso need d iagra m or m anual (to
re tu r ru on T 4 6 4 -ALT -7 . K5VYY/5, 37 28 Wi lkie
Way, Ft. Wort h , T X 7 6 13 3 .

WA N TED : Heath HG·I0 B VFO wi t h m an. sta te
co n d oes pr ice f i r st lett er. WA2EXX, 1 3 6 Ma n ha tta n
W aldwiCk, NJ 0746 3 .

Swa n 500c, DC p w r su p/ Homebrew AC su p H u st 
le r 40 -2 0 m tr m o bi le anten na 's acces. $399 .' Jon n
son kw LP f i lter $1 2 . L ew is Goulo,79 5 1 Sa usa l i to
Ave. , Canoga Park , CA9 130 4 .

F act o ry -o ve r hau led Swa n 3 5 0 w i t h new f ina ls x t a l
f il ter , dial . 11 7 XC su p, VS-I $3 00. W A6 BTE i 0 5 9
H arco u rt, Seas ide, CA 9395 5. '

R adio Mags, B o o k s, Cata logs--BoU9ht, So ld a nd
T raded. Donald R. Ryan, Star Rou te B o x 30 I A .
Sou t h Plymouth, NY 1385 5 .

W A N TE D: Conv. for N C3 0 3 ; N C-3 0 0 0 2 (2 m ) s:
NC·3 0 00 6 (6m) . Bro . Leo F . Scholz S .M. , W9SW B/
lI, St. Mary 's H igh scnoor, 4701 S. Grand, St. Lou is
M 0 6 3 1 I 1.

Send fOf FREE l ite ra t u re

PPd in USA& Canada
Money beck Ieerentee

Clean up lh.. unSl9htly

I,,,,,g le a t WIH~S "round
the ~ h"ck end y o ur wue
w lil th In k Ie'S u eau loful

'" ~I
SUPERMatch9l" "

$134·95* E-Z Match Tuner
* SW R Meter
* Powe r Me te r
* Dummy l oad
* Ante nna Switch
* 350 watts PEP

EX C IT IN G N EW K EY E R S ,

•• • •

WAN TED : J o h n so n Ma tchbox . N C X -3 relay . For
sa re s n wat t AM-CW laf ay ett e xmt r $ 3 0 . VF-j V F O
$15 . H omebrew 2 0 0 watt 8 1 1 a m p. $ 30 . K2 L F G ,
14 West Gar f ie ld Ave. , ' A tl an t i c High lan d~ , NJ.

SE L L : 6 m tr sta tion , U t ica 650 ft , w /VFO, H Al O,
4 e t bea m, a ll misc . part s & t u bes. Everyt hi ng goes.
W B2 DDT , Country Hill Rd. , RD I , Lebano n, N J

Finally want t o get rid of that old , bu lky V i k i ng
6 N2 Thunderbolt ? I ' ll pay you t o let me d rag i t out
of your shack. WA20AK, 2 12 -5 43 -0 53 0 .

Cheste r Co u n t y (PA ) ARC meets last Thursd ay .
For infor mation ca ll 827-737 4 .

FO R SA LE: He tu crat ter s SX-99 & V ik ing C hallen
ger (J oh nson) AM & CW t ransmi tt er . B ot h for $9 0.
K2SEB (2 0 I ) 265 -2 825 .

Se l l , Trade: H ammar l u nd HQ-I 7 0 C & HQ-I I 0 C,
G o n set GS B-I OO x m tr . K ni ght G ·30 G OO, o t h er s.
H erb ert Peer y , Box 313 , T enton, MO 6 46 8 3 .

MM·8000 DELU XE
MEMO RY -MATtC 8000- The kever that projec ts CW Into a
new cunens.on. Capacu v to 8 l QOO- b it reprogrammab le
R/W messages. In any co n test th IS kever WIll " really score for
you ," $398.50-· 2500 b its . Add . memor ll~S evertebte.

Mechanica l Fil ters: 4 55 k Hz 2 .J k Hz $1 8 .95 . 3 00
H z $2 2 .95 . J .A. F red ricks, 3 14 Sou t h 13 th A ve.,
Yak i ma , WA 98902 .

WA N TED: Old b attery o p. ra dios of t he ea r ly 2 0 's .
N eed n o t be worki n g. Sta te m ode l & pri ce. McKen
ere, 12 00 West E UClid, Indiano la, Io w a 50125 .

MEM OR Y·MAlIC SOO6- T he keyer Ihat has more storage
and features t han any ot her co mceremv.coceo k ever . Choice
o f 500 or BOO-blt reprogram mab ie A /W m emory . 500 or 800
b its , $ 19 8 _50 o r $ 2 19 .50 .

SPACE ·M A T IC 2 t B - The SWITCH ABL E keyer t ha t gives
yo u ·'elgh t· keyer$- in·one" Wit h I ts perfec t ly-timed code you
Will have a distingl.J1 shed " pro f essio nal" f ist . It IS t he u nbeat 
abl e cbc-ce of non·memory keve-s . $89.50.

CRICKET 1- The popularly-prIced IC keyer with more f ea
t u res for y our dollar t han all t he o t hers in Its price range.
Fatigue-free sending, Clean, crisp CW at al l speeds. $49.95.

O T H ER D .E. PR ODUCTS
H F & VHF Freq. St ds. El ectro n ic CW Keys
M et eor Scaner Timer 160.1 0 M & 2·M Preamps

_ .-J SEN D F OR F R EE CATALO G

~~
OAfA E N GIHEUU HG. IHC , ~~~ POfT Ro V_1 Roacl

WA N TED : A pair o f Ce t ron 57 2 8 tub es. State
con d o and pr ice. W6PY F ,633 ·40t h st.. R ich mond ,
CA94805 .

FO R SALE : Po ly c om 6 2 8 $ 130 , SX62 S 125 , H eat h
stx er S25 . w i ll shi p. WA2 Y PD 2 0 1-3 27 -20 51.

10.7 mHz min i x ta l fi lter as used in A ug '7 2 Q ST
2 m FM rcv r , bough t n ew, n ever used , se l l for $ 7 .9 5
WA2J T N , 3 0 0 Lawrence Ave., Oak h u rst , NJ 07 755

W AN T E D: Cosmophone-I OOO. K W S· l over N o .
16 00 . F o r Sa le : T R4 , R V 4, AC4 , 2 K3 $ 1300 .5 .1 
J4, $495. Many o t hers. James Cra ig, 2 9 Sher b u rne
Ave. , Port smo u th , NH 0 3801 .

Trade for road b ik e, HQII OA (VHF ) Gonset I V
wit h VFO, Waters 384 , H eath H O- l 3, K 2 A BQ, 3 4
69 Major Dr. , Wan tagh, N Y 11 79 3 (5 16) 781 -3996 .

SELL: H Ol l O, CIOCk J-. xt ar ca l i b '
j

match ing so k r. .
w i th ma n . W9 ZEW, H. Oras, 36 6 S. 59t h Av e. ,
C icero, IL 6065 0 .
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CQ BOOK SHOP
Ham's Interpreter

Th is \/illuable h ook IS Im ported tro m G ermdflV
and wru len b y Dl l CU It coore.os a ccuecnon
o f phrases and e _pfess,ons design ed t o dSSlst
those .lmaleu' s who w ish to en large the "
k now ledge 0 1 var,ous langu aqes for use o n
amateur radIO I I is a must f or everv D X ' t' r
$ 1 50

CO Binders
Convemeo r and econ o mical art' the words t o .
C O 's beau ti f u l maroon and go ld tnnd er s i n 
dIVidual Issues can be removed qu rc kIV and eas .
lIy Wi tho ut damage to the magallne Sa ve
o recrous l im e a s refe re n c e COp' t'S ar e wl l h m
«nmedrate reach In uus handy b mo er $500

The New RTTY Handbook
A tr easuev o f v' t al and " h ard IO-get" In forma
uoo . lh ,s book ,s loaded w llh va luable equ, p ·
m en t scbemancs. adl u st ment pro cedures. etc
A boon t o begInner and pro A soec .er sectso n
o n get! 109 started. wr u ten b ... B vro n K ret l man .
W 2JTP. a we ll k nown autho"l" 10 the I re td
$3 9 5

Surplu s Schematics
Ken G ravson has loaded thIS h o ok With schem 
aucs l or cu rren t I" popular p ieces o f co n vers-on
gear . m aking It Invaluahle t o ama te c rs as a
gUIde 10 surpl u s gear $2 50

Antenna Roundup I
Em ted -bv Art s e.c roeo. a 16 0 p age mass o f
an lenna ,n fo rmat,on cuected at answermg a
m c ttuude o f QueSI,ons surrounding the mvs
reooc s aetenoa $300

Antenna Roundup II
Ten bIg theo. " ar ncres backed up bv 82
deteued and ,lIusua led co n succ r.oo P'Olects
fro m V L F 10 msceow eve. long wlfes 10 1 7 ere
rnent beam s and S terba Cun am arravs $ 4 00

Shop & Shack Shortcuts
A volume pack ed Wi t h hund lt'd s 0 1 h ,n h &
shortcu ts co uec t ed h" Don S ton er. lh ,s Wi ll
he lp an vone t o d re ,>s UJ-} h iS sh ack . •m prove
shop l et:hmqul"!t dnd mcrease e l frc ten cv <Ind
euc unnen t 51 ~5

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

CO Anthology II
19 5 7 1959 250~s o f mol t' re cent hut st,1t
hard -Io -get Important e rncres fr o m glor ,o us
yest er y ear 5300

Electronic Circuit Handbook I
Wr,"en b y To m Kne,tet, WB 2AA I , th,s d eta i l s
150 o f the most o ften needed cu cu us ,n 11
great ch ap t ers Invaluable l o r b eginners and
old t imers a l ike $ 300

Electronic Circuit Handbook II
To rn x neuets own seq u e l t o Val l, uus
volume del iver s 159 addl l ,onal CirCU I t s mat
Will aopeer t o all amateu rs Each C!fCUl t IS
l u l l v d e'>C r lbed tn t e_1 w llh co m p le t e '>Ch em
ancs $ 300

Surplus Conversion Handbook
CompIled h" To m K nellel , W B 2AA I . th iS co n
tau, s 192 pages 0 1 co n ver s.cn ernctes. co ver
m q alm o st evee v p.ece 0 1 su rplus gear wOllh
the elton t o co o veet to ham u se ~ 3 CO

Antenna Handbook I
A ll new In lo.mallon on Iran sm ,ss,o n hne
tneor v, A ttenu ation. Impedance. S t and ing
wav es, Resonan t and non resonan t l ines, cu r
rent d istributio n , tr ee sp ace 3 cnmens.o ne r pal 
tern s 0 1 long wlfes o f all peac nca t leng lh and
mu(:h . much m ore by K en Gl anzer . $400

Th e New OX Handboo k
Don M,ller ·s 200 pages 0 1 veto ante tec bmca t
,n formailon and o p,er a ll ng a id s. most o f ..... h,c h
h as never b een publ,sh ed before and can h e
fo u nd 10 no Ol h e, volume co n t e.ns G l t'at C ,r
ere Bear ·ng Charts 55 00

RTTV From A To Z
Th IS new R T TY C lass'c has neen p rod uced to
1111 I he gap s on RT TY k nowtedqe am o ng ema
tt'll rs and w otescooats all ~e 16 cb eu ters and
224 Pdgt'S Th ,s hook IS a mUSI on 'lo ur l e<;h
n ,caf lIh rar " S!> 00

103 - Simple Transi stor Projects
Th e a,m o f l h ,s ho o k IS 10 fa nHIIi.l l ll e I h e begin
n er <lnd edvaoced e_ peruT1en lfOr wl l h the handy
sou rce o f refer en ce ( IfCUllS $3.45

- - - - - - - - - - - - -
o C O A n l h o log"I I · ·· · ········· ·· ···· S3 _oo IJ Shop & Shac k Snor t cuts ····· $3 _9 5
o Ham's rn te - pee te r S1 50 u E tectron .c ClrCUllS Handbook I •.. .......•... $3 _00
lJ CO B inders .•..........................•.... $ 5 00 I E lecreo mc Clrcu' lS Handbook II ..•.......... $3 _00
o Nev. RTTY H andbook $ 3 9 5 Sur p lus ConverSIon Handbook .......•.....• $3 00
o Su r plus Scnernencs ..... .. ...........•••.... $ 2 50 A ntenna Hand book I ,., •.............. $4 00
o Anlenna R o undup I $ 3 00 I New O X H andbook $ 5 ,00
o A nten n a R o undup II $ 4 00 R T TY F rom A T o 1 $ 5 00

lJ 10 3 S, m ple T ranSIstor Pro jec t s ... $ 3 4 ">
NAM E _

A DDRESS _

ClTy _

STAT E ZIP' _

COWAN PUBLISHING CORP. Book Div ,
14 Vanderventer Avenue. Port Washington. L. I.. N. Y: 11050
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="' cw - I ronic-, f orp,

.... . l \ i ~e ~I a l!a/ l ne , T he

1'.1I. ' m a r En~i nccrs

I' .q nc Ib d lO

ROIdlO Expo
Sa n l)' Elect ro nic.., Inc .

Sic" Ek ct u .n K s ( 'u m p a " y

Sp;l~e Ueo:ttun i~'i

St.mJ .lCd ( 'u l1I lIIun iC;ll iu n s Corp ,

."' .... .m Elcct rOnl l;S
I"d c \ C \lrn rnu n ica ti o n, Illv i'ii\m

'1d lc , Com m u nicat ion s En,.: inec rin l!
1 ,lho r' lltHl e..

U n.ldil1a RaJ ia t ion l' u ld url s

\ Il l' Fn~lI"Ice t1n~

\ 'an W ! I)LT

W \' rld ()S L Bu rea u

X~elit e , Inc ,

, ;ll'S\l ~ I U 'iCn USA . I n~ .

lmporiu m Su unds of Pornpa no

I .u r Radi o S.lIes

(i & ( i Ra d iO Ltecrromcs Co,
(; l..'n ,i\ c ( (je nera l ..\ \'ia tw n Electronics I

(; ooJheart . R. L . Cu.

In C O W ' I

1:- 1. W a )' Prod ucts. Inc ,

Ei mac , D i v. of V ar ia n

E1cd ru nic I l ISt r i butut s.

ADVERTISER'S INDEX

Amcnna Sr ed a hsts
A rno ld 's l: n l! r a \' in~

" rr ll,," Elect ronics
H.u l..c r & W ill ia mso n . Inc ,
B.u q Elect ronics
Bc ll .'I.: I to.... c11 Sc hool s

Columbia Electro nic Sail' s. l nc .

Conuuunicanon Technolog y G roup
I Bltl"il )

Co.... a n I' ub l i sh in~

Cush-Cra h . Inc.
( h u f'n ~ inl' l' f1n~ , I nc ,

( jo lh a m

G reenlee Too! C o.

( i r e~nr )' E Ie...·t run ics C orp .

II .\ I. A sso ••:ia tl..' s

II oil Communi ca tions Cor p .

I Li l h ~ra l t e r lo Co.• T he

Ha m Uuc rl!c r . Inc .

H e.u h Compa ny

lI en ry Ka d io
11 )'-( ' ;\11"I l .tectr onics ( ' \ lrp,
tcom Ea ,t i \\"cst

lnte rn .rnona l Cr ) Ma l ~H ,.: . C o .

Jan C r)stals

J ucc I teet rUnl~lo I nc.
t.;. " . I - Iec t um i~s

1 Ihc n ) El ectronics

.\ 1iid a Elecrr onics

\ l llIcn . J a mes . \If~ . Co.. Inc .

\ 1....ley Etcct roruc..
:"- ;It ltm a l R.ulw In sti t ute

Ca ll

S ta t e

May, 1973•co•

C ity

Ant enna Spt:l"i..t h "I'
~ "rho ld ', Fnlo!ra vin to:
.1 A rro w E lectron ic..
4 Ib rkcr & W i ll ialll , nn. l nc.
5 Ba rr y Elcct rornc v
f, Bell &. lI o we ll S l'h o llh
7 Columbia Elect ronic S;l ll"". Inc .
101 Communicanon T echnology CiTOUr

( II lh:i1 1
OJ C uvh-Cra t t , Inc .

10 D .II ;1 I-::n ).! inccrin tJ: . In c.
11 IlYC O M\t
12 E·' Way Prod uct.. . Inc.
n Ei m;II.:. D iv. of Varian
14 Elect ronic Di'l n h ulOr'i. Inc .
15 Em porium Su u mh of Pompano
Ih f a ir Rad io Sa le..
17 (0 "" G Radio E tectronic v C o .
l li G en ave ( l ;e ne ra l A viat ion I:!el: t n m il: ' l
I ~ G oodhe art . R .I:. . Co .
2i G re gory Et ectron tc-, Corp .
2 1 (i rc lo!o r y Elect ronics C o en .
n " ..~ I. A ssocia lcs
.:! .1 flJ. ll i c rafl cr~ Co .• T he
.:!4 lI a m Buerper, Inc ,
.:!~ II c.u h C ompan y
2t! H e n ry Rad io
n lI y.G a m Etcctrorncv Corp .
.:! K lcom bl st/ \VC~ 1

! 9 Intl' rn a l inn a l C ryst al M rl! . Cn.
.l O Jan Cr yst als
.1 1 Ju ee Electronics Inc .
.\ .:! K W t.tecrromcs
.\.\ l.i herl )' Elect ron ic,
:U \ h id •• Elect ron ics
.\ ~ \l i llc n . James. \If~ . , C o .. Inc.
\t! ~ l (l s ll:y Ele ctro nics
.17 Nruional Radio Inst itute
.\ 1' New-Tron tcv C o rp .
_\9 :S O l' ice \1a~a lme . T h e
-In Pa lo ma r En l-!ineer"
-II Ra d in ["po
-1 2 Savo y Electronic.., t nc.
4 .\ Slep Electron ics C o m p a n y
-14 Space E lectronics
4 ~ Sta nd ard C om m un ica ti o ns C orp .
-16 Swan El ectro nics
-17 Telex Communicuri o n s D ivis ion
-II' T etrex Communican on.. F I"I ,.: in ee rin l!

l a hl.lra lo ri cs
-19 U na dilla Ra d ia l io l"l Prod u cts
~t1 V IIF f:n~ inccri n~

5 1 V an W 2 D I.T
52 \\lurld ()SL Butl'all
5 .\ X n·/ilc . Inc,
54 Yac su M usl'n U SA, Inc

CQ R uder Serv ic e Uepart m en1
Bo ll. SO"
Mou nt KiK O. NY 10 54Q

MAY. 1973

S Iu e1 Add re' ll

READER SERVICE
To obta in li t for a lure (rom ad \'erti !lers ~ im p l ,.

e fr ete the num ber to l ht' n a me of t'3rh IH ht' T

ti ~ f' r Iisfed ht'lnw ... hfl >lf' Ilrod u t"1 lIT !It' r\ in" is
o f int .. r C' !l1 t n "OU.
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WHICH ANTENNA WINS THE CONTEST ?•
In o pen co m pet u so o aga ,n st t ho usand s a t com~f clal a nd h o me-brew an tenn as. WA 1J F G wo n the New Engla nd
championsh ip with a Got ham beem, b v a margin 0 1 5.982 poInts' WB2JAM won the secuooet award l or t he
Sweepstake co n t est In 1969 and 19 10 w it h a Got ham a .e te m e m 15 m e t er bee m t Hu ndreds o f u nsouc u ec l e 511

m o mers h o m gr at ef u l hams af e Our p roof Ihat GOlh am anl ennas gll/e yo u the best desIgn. and the b est m a let' la is
Fo rget Our low pfl Cfi · re iVo n the' fesu ll s o l o pen , com peti t ive co n t es ts Ask vo u rself Why d o Got ham a n tennas w ," )

4 [ L 10 24
7 EL 10 3S'
4 EL 6 24
8 El, 6 34·

12 EL 2 3 1·
·20' Bo o m

ALL-BAND VERTICALS
" A ll band vertical!" asked one skeptic.

" T w en ty meters is murder th ese days. Let's see
yo u make a contact o n twenty meter phone with
low power !" So K 4K XR swi tc hed 10 twen ty,
u s ing a V80 antenna and 35 watts AM . H e re is
a ... mall pori ion o f the sta tio ns he worked :
VE3FAZ. T12FGS. W5K Yl . W IWO Z. W2
O DH , WA 3DlT, WB 2FC B. W 2 YHH . VE3
FDB. W ASCZE, K ISYB. K 2RDl . K IM VV.
KSH G Y. K3 UTL. W SQle. WA 2LVE. YSI 
MAM , WA SATS. K 2PG S, W2Ql P, W4 JWJ.
K 2PSK , WASCGA , WB 2KWY, W 2IWI , VE3 
KT . M o ral : It's the an te n na that counts!
FLA SH! Swi tc hed 10 15 c.w. and wo r ked K Z5·
IK N. KZ50 W N . HC I LC , PY5 ASN . FG 7XT .
XE2 1, KP4AQ L. SM5 BG K . G2AO B. YV5 
e L K . OZ4H. a nd over a thousand o th e r stati on-, '

V40 vertica l fo r 40. 10. 15. 10.
6 mete rs _ _.. __ .. .. _..... ... S 18 .95

\'80 ve rt ical fo r 80. 75. 40. 20. 15 .
10 . 6 meters _ _............. .. ... .......... S20.95

v 160 vert ical for 16 0 . 80. 75. 4 0 . 20 .
15.10. 6 mete rs 5 22.95

BEAMST he fi r st m o rn ing I put up my J ele
mem Got ha m beam (20 rt ) I worked

Y04CT, O N5 LW, SP9
ADQ , a nd 4 U I ITU
T H AT A N T E N N A
WORKS! WN4DYN Com
pare t he performance, va l
ue, and price of the follow
ing beams and you will see
that th is offer is unprece
denied in radio h istory !
Eac h beam is b ra nd new; full size ( 36' of tubing
for each 20 meter clement . for instance ) ; ab
colu tely com plete includi ng a boom and a ll hard 
ware; U\CS a single 52 o r 72 ohm coaxial feed 
line; the SWR is I : I ; easi ly handles 5 K W ; V. "
and I" alumnium alloy tubing is employed fo r
maximu m stre n gt h and low wind lo ad ing ; all
beams are ad justable 10 an y frequen cy in the
band .

2 I-:L 20 S25
3 I-: L 20 31 ·
4 EL 20 3S'
1 EL 15 21
3 EL 15 25
4 1oL1 5 3 1·
5 [ 1. 15 34 ·

S41.00
36.00
38 .00
3 1.00
30.00
29 .00

Ill- 15·20 CU BICAI. QUA[).__ __ ..__ __ .
1ll-1 5 CU BWAL Q AD· .
15-20 CU BICAL QUA D· -- .
TWENTY ~I ETE R CU BICAL QUAil .
1·II·TIo Io J'; ~t l-:TER CU BICAL QU A\) .
TEN ~t ET "'R CU BICAL QUAil .
(all usc single coax Ieedl me!

IO / I.I I1 Il CU RICAI. Q UA D SPEC IFICAT IONS

Ante nna Desienauon : 10 / 15 120 Quad
Num be r o f Element s : T wo . A fu ll wave le ngth
dr iven element and re flect o r for each ba nd .
Freq . Covered: 14- 14.4 Me. :!1 ·2 1.4S Me. 28 -29.7
Me.
Shi ppi ng Weight : 28 Ibs. Ne t Weight : 25 lbs.
Di me nsions: About 16 ' sq ua re.
Power Ra tin g : 5 KW.
Operation Mode : A ll
SW R : 1.0 5: I at resonance
Gai n : 8 . J db. over isotro pic
F IB Ratio : A m in im um o f 17 d l-i . F I R
Boom : 10' lon g: ~ JlA " O.D : IK ~au~e steel: doub le
plated : gold co lor
Beam Mount : Square a luminum alloy plate incor
pora u ng fo ur stee ! U-boh assemblies . Will easily
support 100 Ibs. U nive rsa l polar ization.

Rad iating Element s: Steel wire . tem pered and
pla ted• .064 - d ia mete r.

X Frameworks : Each Irame wo rk consists o f two
12' sectio ns o f I" O D aluminum 'hi -strength' ( Re
vere ) tubing. with te lescop in g 'HI " tubing and sho rt
secti on o f dowel. Plated hose clam ps ti gh ten down
o n telescoping sect ions .

Rad ia tor Terminal s : C inch- Jo nev two -te rmina l
fill in!:s

Feedfine (nOI fur nivbed }: ~2 ohm coa xia l cab le

Now chec k the..e sta rt fi ng prices-a-note Ih at they
a re much 10 MI'I Ih an eve n the ba mboo-ty pe :

QUADS w o rked 42 co u nrries in tw o weeks with
m v G orham Q ua d a nd o nly 75 wat ts .. .

W3 C UBICAL QUAD AN
T EN NAS - these two element
bums have a full wavelength
d r ive n element and a reflecto r ;
the gai n is equal to that o f a
th ree clement be-a m a nd rhe d i
recu vu y appears 10 u \ 10 be ex
cepuc na l! ALL M ETAL {e xce pt
the insu lators ] - absolutel y no
bamboo. Com plete with boom .
aluminum a ll o y s p rea d ers :
s t urd y , un ive rsal -t y pe be am
m ount : uses single 52 oh m coa xia l feed : no stubs
o r ma lchi ng devices needed ; fu ll in..t ru cti on for the
sim p le o ne- man asse mbly a nd installa tion a rc m 
e luded : th is is a foo l-proof beam that a lways wor ks
wit h e xceptio na l results. The cubica l quad is the
a nte nna used b y the DX cha m ps, and it will do a
wonderfu l iob for vou!

I

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

·'HOW TO ORDER Send mo ney order (bank,

store. or Uruted Stales) In full W e ship rm .

medIa te ly by best w ay, cha rges collect

DEALERS WRITE ..
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General-Electric Progress Line
2 Meter Mobile Units

14" case (less accesso ries & ovens)

MT/33

12 volts, 30 watts,
transistor power supply

MA/E33

28
6/12 volts, 30 watts,

$1 .vibrator power supply $58.
Accessories available for each above units 530.

Just Arrived! General-Electric "Message Mates" High Band Receivers
with SEL-CALl

G.E. PROGRESS LINE STRIPS physically complete, sold on air as-is basis only.
LOW BAND VHF UHF

MAlE 13 MA E16 MA/E33 MA/E36 MA E42
Power supply, 3OW.
less vibrator $20 - $20 - $20
Power supply. 6OW,
less vibrator - $25 - $25 -
TX narrow band,
less final tubes $18 $25 $25 $30 512
Note: MA/E42 wide band
RX wide band, •

less ovens $18 $18 $18 $18 $12
• • •14" Progress Line Case, consIstIng of front basket an~ front plate WIth lock SID.

low band dual front end, 2 freq . strip $20.
H~Band TPL RX with TX exciter strips less sp.ker, IS is, missing pam S25
15,000 2-wey FM mobile units in stock! Send for new '73% catalog.

... G~eGO~.,. '"-

112 • CQ • May, 1973



Another American Favorite!

•
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A discriminating ham and Yaesu prod
ucts go together like that old Amer
ican favor ite, ham and eggs. That's
why there 's an ever- increas ing de
mand for the complete line of amateur
rad io products now avail ab le from
Yaesu Musen USA Inc.

Yaesu products are a natural fo r
American hams because of their st rict
standard of high quali ty. And because
Yaesu now has its own factory in the
U.S. to provide direct service and to
bac k up its dealers th roughout the
country.

Another American favorite. Ham and
Yaesu .

YAESU

V

YAESU MUSEN USA INC.
7625 East Rosecrans Ave.. Un it =29,
Paramount, California 90723
Phone: (213) 633·4007

YAESU DEALERS:

HENRY RADIO STORES
Los Angeles, Anaheim, Calif.; Butle r. Mo.

HAM RADI O OUTLET
Burlingame, Cali f.

RACOM ELECTRONICS
Renton , Wash.

WILSON ELECTRONICS
Pittman, Nev.

ED JUGE ELECTRONICS
Fort Worth , Dallas, Texas.

AMATEUR ELECTRONICS SUPPLY
Milwaukee, Wis.; Cleveland, Ohio.

FRECK RADIO & SUPPLY
Asheville. No. Carolina.

HARRISON RADIO
Farmingdale, New York. Valley Stream. N.Y.
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TWO
"'OOULATOR EIMAC

X-2170'S

1.3 megawatt carrier 100% modulated
ONE

EIMAC
X·2159

EI MAC super- power tetrodes provide transmitter " building
blocks" up to 10.4 megawatts, 100% modulated .

.---------

z -
•

.2.6 megawatt carrier 100% modulated
TWO

EIMAC
X-21 59's

I ~XClTER If---I """"" '-_ -.J, , AMPUf lER I

IEXCITER t--

TWO
MODULATOR EIMAC

X-2159',

megawatt carrier 100% modulated
TWO

EIMAC Z _ TWO
X-2159's EIMAC

X-2159's

"""""AMPLIFIER COMBINER POWER -.J I
AMPLIFIER "l EXCITE:

Oil'

X-2 17D

TWO
MOOul.ATOR EIMAC

X-2159',

10 4 Draw YOur own
. megawatt transmitter h

ere.

For information on the X-21 59 and X-2 170 super
power tetrooes. contact the EIMAC Division of Va rian ,
301 Industrial Way, San Carlos, Cali fornia 94070. Or any
of the more than 30 Varian / EIMAC Tube and Device
Group Sales Offi ces throughout the world ,

TWO
EIMAC ~l'OR

X'2159'S====..J

•

X·2 159

division
varian
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