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ee e ivi ers!
ICD SERIES INTEGRATED CIRCUIT DIVIDERS
They are new from International. Use them for crystal controlled time
bases, scope calibrators, and clock sources.

International ICD units are totally integrated circuit frequency dividers.
They are smaller than a pack of cigarettes (1" x 21/4" X 23/8" ). All have
two separate outputs. They are packaged in nine types providing divide
ratios 2 thru 10. No tuning or adjustment is required. The output pulse has
the same stability as the driving pulse. Voltage required, 3.6 vdc -+- 10%.

FREQUENCY RANGE
ICO·lD to 10 MHz $19.95 ea.
ICO·2 thru ICO·9 to

2 MHz $19.95 ea.
ICO Buffer (for feeding

more than one circuit)..$ 9.95 ea.

-

WRITE FOR COMPLETE CATALOG .
INTERNATIONAL

'A: .,
CRYSTAL MFG. CO., INC.
10 N O . LE E • O K LA CITY. O K LA. 7 31 0 2

Fo r fu rther information , ch eck number I , on page 126
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8X-146 Receiver
This is an amateur band receiver of advanced design em­
ploying a single conversion signal path and pre-mixed
oscillator chain to assure high order frequency stability
and freedom from adjacent channel cross-modulation
products. The SX·146 employs a high frequency quartz
crystal Blter and has provision for installation of two more
crystal filters. The receiver may also be used from 2 to 30
me, with the exception of a narrow gap at 9.0 me, with the
connection of auxiliary oscillators. The highly stable con­
version oscillator chain may be used for transceiver opera­
tio n of the matching HT-46 transmitt er.

FREQUENCY BANDS : 3.5·4.0; 1.0-7.5; 14.0-14.5; 21.0-21.5:
28.0-28.5 : 28.5-29.0; 29.0·29.5: Z9.5-30.0 me (28.0 to 28.5,
29.0 to 30.0 requires extra crystals at users option).

SENSITIVITY: Better than 1 uv Cor 20 db SIN.

TUBES AND FUNCTIONS: 6106 RF amplifier; 12AT7
Signal mixer and cathode follower: 6AU6A 9 me JF ampli­
fier; 12AT7 AM detector-AVC rectifier-product detector;
12AT7 USB-LSB crystal oscillators: 6GW8 Audio ampli­
fier and audio output: 6BA6 Variable frequency oscillator;
6EA8 Crystal heterodyne oscillator and pre-mixer; Plus
diode power supply rectifier, ANL diode and AVC gates
diode; ·6AU6A-100 kc crystal calibrator oscillator ; "Har­
monic generator diode.

PHYSICAL DATA: Size: 5%: - x 13"'- x 11-. Shipping wt., ­
20 lbs.

FRONT PA NEL CONTROLS: Frequency: Power off
CW-upper-Iower and AM: Audio gain: Band seleetor-3.5.
1.0, 14, 21.0, 28.0. 28.5, 29.0, 29.5; Selectivity-cu.s, 2.1, 5.0
ke (0.5 and 5.0 kc filters optional extra): Pre-selector: RF
gain: AVe on-off ; Cal. on-off: ANL on.-off; Phone set jack;
s.me!er.

81-46 5-band transmitter
AU new from the ground up! Here's the "new breed" trans
mitter that matches your SX-146 . . . works independentl
or may be interconnected Cor transceiver operation.

FEATURES: 180 watts PEP input on SSB ; 140 watts on C\'\
Frequency control independent or slaved to SX-146 n
ceiver; Upper or lower sideband via 9 mc qua rtz f il ter
Built-in power supply; Press-to-talk or optional plug-I
VOX; grid block Cor keying Cor CWo

FREQUENCY COVERAGE, 3 .5-4.0, 7.0-7.5, 14.0-14.1
21 .0-21.5 mc and 28-30 me in four 500·kc steps. Crystl
supplied Cor 28.5-29.0 mc coverage. Other plug-in crystal
at user's option.

TUBES: 6BA6 VFO: 6EAa Heterodyne crystal oscillat
and mixer: 12AT7 Carrier oscillato r-third audio: 12A
Mic amplifier: 6EAa 9 mc J-F amplifie r and AALC: 6A
Mixer: 12BY7 Driver: 6HF5 Power amplifier; OA2 Reg.

FRONT PANEL CONTROLS: Frequency Tuning; Oper
tion-Off, Standby, USB. LSB, CW-Tune, Standby LSB US
Microphone gain; Driver tune; Carrier level ; Band seleeto
Final tune: VFO selector-Transmitter-Receiver: Dial ca
Calibrate Off-On; Meter MA-RFO.

REAR APRON FUNCTIONS : AC Cord; Ground lug; Fus
Key jack: VOX accessory socket; Antenna jack; Receiv
input (Cor transceiver) : 11 pin control socket: bias adju

PHYSICAL DATA: Size: 5'%- x 13~- x 11-. Shipping w
261, lbs.
HA-16 Vox Adapter, $37.95 Amateur net, 5369.

R·Sl Speaker.
4)( 6 Inch oval speaker and attractive 24 hour cloc

amat.ur Ht ..,...

REAR CHASSIS: S-meter zero adjust; Internal-External
oscillator switch; stave oscillator output: External oscil­
lator input ; Antenna socket: Speaker, ground and mute
terminals; Grounding stud: AC power cord .

POWER REQ.: 105/125 volt-50/eo cycle AC -55 watts.

I·F SELECTIVITY: Uses a 6-pole crystal filter to obtain a
nose-to-skirt ratio better than 1 to 1.8.

Amaleur net. $269.95

Model HA·t9 plug-in. 100-kc quartz calibrator available
as accessory. Amateur net, $19.95
·Part of HA.-19 calibra lor.

Available In Canada from Gould S.I•• Co.

ha/bcraliers
Fifth and Ka.tner Aves., Chlcalo, IlUnob 6062

Exp ort: International Dlvlslon I

For further information, check number 16. on page J26
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WATERS
AUTHORIZED
DISTRIBUTORS

These select, full ·servlu outlets are Ih,
only aulhorlzed distributors 01 Waten
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AMATEUR [LECTRONIC SUPPLY
Mil. auk" . Wisconsin 53216
Chic'lo, Illinois 60631

ARROW EU CTRONICS, IJIC.
Farmlnldale. L1.. Ne. Yon. 11735
Miu ola, L1.. Ne. yon. 11501
Norwalk. Con•. 06150

HARRISON RADIO CORPORATION
Ne. Yort, New Yort 1DOO7
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Bitler. Missouri 64730
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Canadian Hams: You Ma y Now Order Direct from M. J . Howa rd & Co., ltd ., 1300 Carling Ave., Ottawa, Onto

For further info rmation. check number 4. o n page 126
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Something Really New!
The result of 15 years of exh au st ive research-of trying to fi nd the best antenna for

every possible situ at ion . Not a re-hash of old material, but a completely n ew and excit­
ing book describing techniques and concepts as never before seen in the antenna field.

So big and com plete that it takes three volumes to tell the whole sto ry. Now, after
six years of preparation, the CQ T echnical library is proud to present Volume 1 of
this soon-to-be-classic trilogy. Volumes II and III will follow in quick succession .

He re's just a
sample of what Vol­
ume I covers: Trans­
mission line theory,
Attenuation, lrnped­
ance, Standing
waves, resonant and
non-resonant lines,
stub matching, sin­
gle and parallel co­
axial lines, radiation
fundamentals, cur­
rent distribution, in­
duction field , radi­
ated field, gain ,
reciprocity, radia­
tion resistance, di­
poles, tripoles,
depth of electrical
ground, r el at i ve

round conductivity
rom s.w.r. , reactive

variations , f ree
pace 3 dimensional

patterns of long
wires of all practical
lengths, effect of
enter and end feed
n antennas, t ilted
ntenn as , termi­
ate d l ong wires
nd vee beams ,

Watch for the announcement of volumes II and

matching, devices,
what happens to all
that reflected power,
wh ich end of feed
is more important
to match, how to
use open wire feed
on beams, gamma
matches,T-matches,
feeding T-match
with dual coax ,
transforming bal ­
anced 100 ohm
coax Iines to 200 or
50 ohms, capacitive
match for balanced
transmission lines,
inductive (hai r-pin)
match, quarter wave
and short bazookas
for balanced feed,
broad band baluns
and effect on feed­
point current, effect
of surround ing ob­
jects and power
lines on feedpoint
current , folded di­
pole matching for
beams , feed ing
stacked beams indi ­
vidually or together.

III.

.00$

Volume I
of

three volumes.
Price:

Cowon Publishing Corp., Book Division
14 Vanderventer Ave., Port Washington, L.I., N.Y. 11 050

City Sta te Zip .
New York City and State residen ts add applicable sales tax.

Enclosed is $ for copy(ies) of the Antenna Ha ndbook,
Volume I, by K7GCO.

Name Call .

Street "'" .

•••••••••••••••••••••••••••••••••••a •••••••••••••••••• • • • • • • • • • ~

••••••••••••••••••••••••••••................•..••.••••••..............•.•••••••••. ~
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OUR READERS SAY

,

"2.1 Kc Filter for 75A-4"
Editor, CQ:

This is in reference to the article, "A 2.1 Kc
Filter For The 7SA4". The hookup as outlined by
WI NBM is inoperative.

An examination of the schematic of the 7SA4
will show that there is a current flow between pins
I and 2 of the filter.

With the hookup shown the B+ from pin I
is going directly to ground. This could be pretty
hard on the equipment.

To make the set-up opera tive it is necessary to
put the ground connection on the plate end of the
filter above ground also. This of course, is done
the sam~ as on the grid end by isolating the ground
connection from the rest of the foil.

~fter doing this the set-up worked very well.
ASide from a couple of errors in the drawings
everything else was OK and the results well worth
the effort. Jack. Cartl idge, WA8ECQ

Cincinnati, Ohio

Editor. CQ: DX Anyone?
I sponsor no cause, have no complaint to make

and no grudge to bear. But I do have a little story
to tell. The story is about a radio amateur who
Jived in Eastport, Maine. OX was his supreme de­
light so one day he called CQ OX and to his
surprise he worked an amateur in Penzanee, Com­
wall , Engl and, then one in Vimianzo, Spain.

Then in succession he worked Scotland, Iceland,
Greenland, The Azores Islands and Ireland. After
lunch the countries to the south began coming in
and he worked Pan ama, Costa Rica Honduras
Guatemala, Mexico, EI Salvador. The' Dominica~
Republic, Trinidad, Cuba, French Guiana, Vene­
zuela, Colombia, and an expeditionary party in
northern Brazi l. In the late afternoon and evening
he worked the VE4, S, 6, and 7 Provinces and
also a YES. About ready to call it a day he worked
a KL7 in Hyder, Alaska.

About ready to pull the big switch, a W6 in San
~ranc~sco called him. So to top the whole day off
Just right he had a F B rag chew with a local
sta teside station. He went to bed that night and
dreamt about all the wonderful DX he had worked
that day.

What he did not dream about was that the W6
in San Francisco was the best OX he had worked
all day!

Now Gentlemen, don't be alarmed or provoked!
All of the distances have been carefully checked
using correct latitudes and longitudes and a real
sophisticated computer program.

Pleasant dreams and 73 and OX1!1
John E. Walstrom, W60 A
Orinda, California

Editor, CO: Lightning
I found Jerold Simons' article (June '67) about

lightning most interesting and informative notwith­
standing the fact that there are authorities other
than those listed in the bibliography who aren't in
full agreement with the composite thesis he pre­
sented.

However, criticism is not my purpose for writ­
ing. One of the major aspects of lightning da nger
which he failed to mention is that of induced '0'011-
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ages in conductors near the fantastically high-speed
collapsing magnet ic fields associated with the very
high currents he so ably covered.

Because human (and animal ) bodies are fair
conductors, one of the chief causes of death from
lightning "bolts" is not conduction of the current
th rough the victim per se, but the tremendously
high induced voltage and the circulation of eddy
currents (also high ) within the body. Incidentally.
animal bodies show generally considerably lower
electrical resistance (with consequent better con­
ductivity ) th an human bodies. Farm animals are
frequently killed while standing near an iron wire
fence that in itself. shows but small damage from
a "light" bolt.

Many victims of lightning, both human and ani­
mal , show not the slightest outward sign of elec­
trical burns.

Another item of interest is the fact th at due to
the high speed of the event, the actual power ( in
wan-hours or in joules) expended is quite small .

B. H. Hansen, W6HOZ
Los Angeles, California

Pakistani Operations
Editor, CO:

This letter refers to a news item which appeared
on page 98 of the April '67 issue of your esteemed
magazine.

In this context I wish to submit the following
information which I hope will be of considerable
interest to your readers.

You have correctly stated th at I (AP2SG) was
the operator at AP2NMK, which was an entirely
legitimate operation. As a matter of fact, AP2NMK
is the callsign of the Pakistan Boy Scouts Asso­
ciation club sta tion which was on the air some
time in February this year-havi ng been gra nted
special permission by the authorities-for a week
on the occasion of the 4th National Boy Scouts
Jamboree. Since this was a temporary license valid
only for the aforementioned event, operation was
subsequently suspended. I am glad to report that
radio amateurs wiU now again be able to work
AP2N MK along with other AP stations in a few
weeks from now as AP licenses have been revali­
dated by the Government after nearly two years
of prohibition.

It was a pleasure for me to work many DX
stations on behalf of AP2NMK and I think that
I have already responded to all the genuine QSl's
received here.

It would be opportune to mention that Mr. N.
M. Khan, Chief Commissioner, Pakistan Boy
ScOUIS Association, took an exemplary interest in
having AP2NMK set up for the Jamboree and as
a regular Boy Scout club station. I am sure that
in view of present hopeful developments he would
like to further organize this operation. It wouJd
therefore be wonderful if your readers could send
him spare copies of the ARRl Handbooks or
other relevant amateur radio technical publications
for distribution to the Pakistani Boy Scouts. His
address is as follows: Mr. N. M. Khan CSP. Chief
Commissioner, Pakistan Boy Scouts Association
Amin House, New Queens Road, Karachi, Pakis ­
Ian. Azhar H. Shah , AP2SG

Karachi , Pakistan
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Who else but EICO
PtO III the way, from concept 10 execution - that'. what ham editors say

about EICO. Critical customer. agree, and like the low price, too.
They've made the 753 kit, for example, the Industry'. hottest

seller. And the new 717 Keyer seems headed for the same fate.
HIghlights 01 both give you some Inkling why:

The [ICO 753 I•• comple te 3·band
transceiver. onarlng SSB/AM/CW oper­
ation with conservatIvely rated 200 watts
PEP on all mod•• (rated lor maximum
efficiency ,athar than maximum po•• lble
Input power). A new Silicon Solid State
VFO provide. lull coveraga 0' the 80, .w,
and 20 mater bands. Assembly I. made
la.ter and ••,Ier by VFO and IF circuit
boards. plus pt•••••mbl.d crystal lat­
tice tuter. RigId construction. compact
all', and superb styling make thl, rig
equally suned for mobile end fixed .ta­
t lon use. Th. EICO 753 I. at your d.aler
now. In ki t form and factary-wlr.d.

FEATURES: High 1.....1dynamic ALe p,.
ventI flI t-topping .v.n with ...t r.me
over-modulation. Automatic carrl.r 1'11'.1
adJu.tment on CW & AM. R.c.l....r affs.t
tuning (10 kc bandspr.ad) without ener­
Ing transmit fr.quancY. Front pan.1 ....
I.cted STANDBY. VOX. or P·T·T opera·

uen. Unique ball drive provides beth 6:1
rapid band tun ing and 30:1 vernier band­
spread with sing le knob.

SAVE $40.00-153 KIT NOW $14!1.95 ~

[ICO M odal 751 AC Supply/Sp.aker
Console: Provides an nece..ary operat­
Ing voltages tor Uodel 753. Incorporate.
PM Speaker, conservatively rated com­
ponents and silicon rectif iers for mlnf.
mum heat and extended trouble-free 1If••
Ineludes Interconnect ing plug-in cablas.

SAVE $20.00-751 K IT N OW S59.95

SPECI FICATIONS: Output Voltages: 750
volts DC at 3OOma, 250 volts DC at 170ma
- 100 volts DC al 5ma, 12.6 volts AC at
4 amps. INPUT VOLTAGE: lf7VAC.

[ICO Modal 752 Solid State Mobil.
Power Supply: (Not Shown). For u.. with
12 volt positive or negat ive ground ay...

teme , Full ereteetee against pola rity
rever••1 or overload. Output voltag••
Id.ntlcal to Model 751. Input voltage
If·14 volts DC.

SAVE $20.00-152 K IT N OW $59.95

The Ideal scce.sory for the CW ham­
the f ully au t omatic 717 Elec tron ic
Keyar . It provides selt-eompletingcle.n­
cut dots, dashes. and spaces accurately
limed and proportioned from 3 to 65
WPM In tour overlapping sw itch-selected
ranges .with vernier control 01 all apeeds
within each range. Matches EfCO 753 In
appearance to make It a panect .tabte­
top companion unit.

FEATURES: Output Contacts - 2S ven­
ampere dry-reed SPST relay. Bullt·in ad·
Ju. tab le tone and volume eeemeter with
• 3 .. 5 i nch speaker lor moniloring. Can
be used .. a code practice oscillator.

K it $49.95 Wlrad $69.95

For FREE catalog and Amateur Radio brochure writa to EICO 131'()1 39th Ave.,
Flushing. New York 11352

For funher information, check number 18, on page 126

EI( '()
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Announcements
Fairbanks, Alaska

Alaska is celebrating their Centennial yea r. Fair­
banks has been named the offi cial Centennial City
and an exposition ground has been erected there.
Those planning a trip to Alaska this summer are
encouraged to stop off and visit Fairbanks. The
local club has obtained special permission to use
the call, KL7ACS, the Alaska Centennial Station.
There will be a Hamshack on the Fairgrounds
aboa rd the RIV ER STEAMER NENANA. Special
Commemorative QSL's have been made up. All
Hams of this area meet informally at the Kings
Kup, each Satu rday at noon especially to greet
traveling hams. This establishment has an old
English atmosphere and good food and beverages.
A sincere effort will be made to monitor the fre­
quencies, 3866 kc a.m. & J.s.b., and 145.35 mc a.m.
to assist visiting mobiles, etc. Come up and see
Alaska!

Fulton, New York
The Fulton Amateur Radio Club is celebrating

its Ten th Anniversary by sched uling many special
events for this year, the largest of which will be
thei r combination "Birthday Party" and Hamfest to
be held at Malone's Route 3, Fulton. D ue to indoor
accommoda tions (in case of inclement wea ther ),
ticket sales are limited to 100. For further informa­
tion contact R. G. Ludington, WA2GRV, Trustee,
P. O Box :6. Folton . New Yo- k.

Rock Hill , South C, " linn
The Rock Hill Amateur Radio Club will hold

its annual Hamfest at Joslin Park, wi th food, prizes.
and bingo. Playground for the children. Plenty of
equ ipment for sale and trade. Bring your junk and
do some trading! Check for exact date with
WB4BSW, 629 Rockwood Drive, Rock Hill, S. C.

Lyman, Wyoming
The WIMU Hamfest will be held at Mack's Inn.

Idaho (20 miles south of West Yellowstone ) on
August 4, 5, and 6. Activities will include mobile
hunts, treasure hunts, demonstrations, homebrew
equipment contests, and many other activit ies for
the whole family. Information from K7GOG, P. O.
Box 3 t 2, Lyman, Wyoming, 82937.

Frankfort, Illinois
The Six Meter Club Of Chicago will hold its

Tenth Annual Picnic and Mobile Meet on Sunday,
August 6, 1967, at Picnic Grove on Route 45, one
mile North of Route 30, Fra nkfort, Illinois. For
fu rther info contact Alfred Bagdon, K9YJQ, Picnic
Chairman, 7804 West 66th Place, Bedford Park
(Argo P. O.) Illin ois, 60501.

Gainesville, Georgia
The Second Annual HAM-NIC will be held on

Sunday, August 6, at the Sportsman's Club Pa­
vilion (Follow Ga. 53 east 'of Gainesville to sign)
Gainesville, Ga-Lake Lanier, by the Lanierland
Amateur Rad io Club. A real family ham picnic
with activities for all. Main prize : World Radi o
Labs duo-bander transceiver with power supply
and many more door pr izes---don ation $1.00. Talk
in for mobiles- lO :OO A.M . to 1:00 P. M ., 3975 kc
and 50.25 me. Call in for directions-give your

8 • CQ • Augusl, 19 67

QTH when calling. Organizational meetings in­

vited. Box 150, Gainesville, Georgia, 3050 1.

Levelland, Texas
The annual Northwest Texas Emergency Net

Picn ic & Swapfest will be held Sunday, August 6,
1967, at the City Park in Levelland, Texas. Regis­
trat ion is free. Picnic tab les will be provided. This
is an event fo r the entire family : swings & slides
etc. in the playground for the kids. Bring your
own picnic basket and join us. Swapfest sta rts at
9 :00 A.M . Lunch at 1300. Mobile talk in is the net
frequency, 3950 kc.

Flourtown, Pennsylvania
The M t. Airy V.H .F. Radio Club, Inc., Phila.,

Pa., better known th roughout the country as "The
Pack Rats" , is hold ing its 12th Annual Family Day
and Picn ic on Sunday, August 13, 1967 ( Rain Date;
August 20) at Fort Washington State Park, Flour­
town, Pa., in cooperation with the Delaware Valley
Chapter of the Quarter Centu ry Wireless Associa­
tion. Games for the harmonics, (children ) , YL's
and XYL's and the OM's, plus free soda for all.
For fu rther information contact W3SAO, 821 \V.
Lindley Ave., Philadelphia, Pennsyl vani a, 19141.

Florence, Alabama
The 1967 North Alabam a Hamfest will be held

August 20, in Florence at the Lauderdale County
Coliseum. The North Alabama Hamfest is an
annual event attended by space probers from
NA SA and the Army Missile Command, elec trical
power engineers and researchers from TVA and
specialists from any number of other independent
industries. Address inqui ries to North Alabama
Hamfest, Assn., Inc., P.O. Box 9, Decatur, Ala­
bama.

Warren, Ohio
The Te nth Annual Warren (Ohio) A.R.A. Ham­

fest , Sunday August 27, 1967, rain or shine. At
community Center, Newton Falls. Follow arrows
fr om Ohio Rt. 534 or Ohio Tpke. Exit 14. Get
route slip at Tpke. exit. Displays, swap-shop , prizes,
homebrew and c.w. contests, fa ll and wig style
show for the ladies. Talk-in stations on 10-6-2
meters .

Southern New Jersey
The Southern Counties Amateur Radi o Associa­

tion will agai n hold their annual Hamfest and
picnic at Egg Harbor Lake, Egg Harbor Ci ty,
N.J . The location is just off Route 50, three miles
north of the intersec tion with Route 30. The date
is Sunday, August 27, beginning at 10 A.M . SCARA
Hamfests are a family affa ir. In addition to the
popular swapshop, auction and doorprizes, there
will be lake bathing, children's events, and tree
shaded picnic and refreshment facilities. Registra­
tion is $1 per person or $1.50 for the entire family.
Monitoring will be on 50.2 and 147 me. More
details from C. J . Hobart, Jr., 313 Shore Road,
Northfield, N.J ., 08225.

Aurora, Illinois
Shop'n Swap Hamfest Sunday, August 27, 1967,

at Phill ips Park Pavillion, Aurora, Ill., sponsored
by the Fox River Radio League. Swap tables, pic.
nic grounds , rides for kids, playgrounds, food,
shelter. W9CEQ homing freqs. 2 mtr., 145.350
mc., 75 mtr ., 3.940 mc. F ree coffee and donuts
from 9 to 10 A.M.



D.C. in excess of 1 ampere. Computer grade el ec­
trolyt ic filters provide 40 mfd ca pacity for excellent
dynamic regu lation. A quiet cooling fan all ows
continuous operat ing wi th m inimum temperature
rise, thus extending the life and reliabil ity of all
com ponents . Input vo ltage may be either 117 or
230 volts D.C" 50-60 cycles. D imensions: 8" high,
9" wide, 14" deep ; weig ht 35 lbs,

If you are inte res ted in high power and a truly
c lean signal, see the Swan Mark II at your dealers
today.

We are pleased to announce production of the new
Mark II Grounded Grid Linear Am pli fie r, and con­
fi dent that you will thoroughly approve its com­
pact des ign and many quality fea tures.

Two Eimac 3-4002 T riodes provide the fu ll legal
power input : 2000 Watts P.E.P. in SSB mode or
1000 Watts AM or CW input. Planetary vernier
drives on both pla te and load ing contro ls p rovide
prec ise and velvet smooth tuning of the ampli fie r.
Greatly reduced blowe r noise is p rovided by a low
RPM, high volume fan.

The new Mark II provides fu ll f req uency coverage
of the amateu r bands from 10 through 80 meters
and may be d riven by any transce iver o r exciter
having between 100 and 300 watts output. The
amplifier measures 8" hig h. 13" wi de and 14"
deep. Weight is 20 pounds.

The power supply is a se parate match ing un it
which may be p laced beside the Mark II ampli fie r,
or w ith its 4V2 foot connecting cable, may be
placed on the fl oo r. Component quality is of the
highest caliber. Silicon rec t ifie rs del iver 2500 volts

.
MARK II AMPLIFIER

with tubes $395 MATCHING $235
POWER SUPPLY

Fur fu rther informal ion, check number 14, on page 126
August, 1967 • CQ • 9



Feenix, Ariz.

CATHODE RAY

TUBE BEZELS

Illustrated are a few of the stock
molded phenolic and/ or cast a lu­
minum Bezels and support cushions
available far most papular Ccth­
ade Ra y Tubes. Not ill ustra ted but
also available, comero-mount and
illuminated types.

JAMES MI LLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Deer Han Ed:
Hokendoke Hackensaki ! are Scratchi in

11 c dither. Not knowing what to buleeving.
For instance, do you buleeving in sooper­
stishun? Normally Scratchi not being soop­
erstishus at all, but wha t happening resently
having me in reel consternation.

For examples, would you buleeving there
is such a th ing as a lucky pencil? Likesame
lucky charm, only this are wooden pencil I
talking about. It's on ly a stub about 2 inches
long, well marked with Han. Teeth. Just a
no-account pencil , but if I using it to write
in my log, I can working what I want to!

Han. Ed., maybe you thinking I fit sub­
ject for Han. Bug House, but before you
drawing any conclusions, letting me telling
you what happening. so you can making up
your own mind.

Cupple months ago I desiding to trying
to work all counties in Hon. Yewnited States.
As you knowing, there are umptcen-elevend y
of them, and it being reel good test of ops
skill to getting them all .

Are getting reel slicky postal guide which
listing states, then counties, and every towns
and cities in all counties. It running from
Autauga county in Alabam a to Yellowstone
National Park county in Wyoming.

So, I gett ing on air and sta rting, and for
next fe w weeks having no problum at all.
Everybuddy I workin g are new county. Call­
ing seek-you, arnchoor coming back , and
Scratchi having new county. First cupple
in my log are Arizona counties Jike Mari­
copa and Pima, natchyourally.

After while, howsumever, things getting
harder. Calling seek-you, and getting answer,
but not fro m new county. Matter of fackly,
cupple niles not working any new counties
at all.

Then, one nite when sitt ing down at
opera ting table, I not fin ding my usual auto­
matic pencil , so diggi ng around in drawer

.. For further information, check number 10, on page 1



and findin g stub of old yellow pencil. I
using it to enter seek-you in log. Bang! get­
ting answer from Piscataquis county in
Maine and if you thinking that are easy
you are the crazy fellow, Hon. Ed.

From then on, all nite, I raking in new
counties like sixty. Getting Currituck in N.
Carolina, Sequatchie in Tennessee, Kitsap in
Washington , Huerfano in Colorado, and lots
and lots of goody dee-x counties.

Next nite I settling down for another big
evening at rig, and noticing that old yellow
pencil need sharpening, so instead of sharp­
ening it, I grabbing pen out of desk set and
entering seek-you in log with it.

No dice. Not even getting anykind answer.
I trying for another hour, and not picking
up one new county. Not only that, but not
even getting good signal reports.

About this time fi gyouring, for luck, I'd
sharpen little old yellow pencil and trying it,
on acct. it had been lucky previous nite. I
getting out knife, making nice point on pen­
cil, entering seek-you in log with it, calling
seek-you, and Whammo! back coming feller
in T angipahoa county in Louisiana.

Same thing hole rest of evening. Working
Tuscarawas in Ohio, Pushmataha in Okla­
homa, Tooele in Utah, Ozaukee in Wiscon­
sin and Tift county in Georgia. What a nite!

Hon. Ed., howcomes all these counties
have such funn y names? I thinking maybe
this country settled by foreigners. They cer­
tainly not All-American names like Hasha­
fi sti Scratchi,

Following nite again I going like crazy.
Picking up KaJ awao in Hawaii, Volusia in
Florida, Siskiyou in Califo rnia, even Potta­
watornie in Kansas. H aving more fun than
mouse in Hon . Cheese Facto ry.

Next nite catastrophy striking. Gett ing
reddy for big QSO nite, and can't findin g
lucky yellow pencil. Looking in log, in
drawer, on floor. under rig. searching my
clothes, looking all over house, and not find ­
ing pencil.

So, telling myself there is no such thing
as lucky pencil, gett ing out automatic pencil,
writing seek-you in log and letting out long
seek-you. Back coming some UA9. Of all the
rotten luck. Trying again, and all I can
getting is some guy with SP7 call. Hon. Ed.,
it plum discouraging. Next half hour work­
ing all continents twice, but can't pulling in
one lousy new county.

It that way for next hole week. Can't find­
[continued on page 120]

ROHN~
Big name in towers

ROHN TOWERS have become
the accepted standard of ex­
cellence throughout the world
- meeting the needs of the
communication, broadcasting,
transportation , oil, utilities,
manufacturing and other in­
dustries, including home TV
and amateur needs.

Computer engineered and de­
signed ROHN TOWERS are pro­
duced in ROHN'S vast manu­
facturing complex utilizing the
latest equipment and meth­
ods. Convenient warehousing
facilities at strategic locations
plus world-wide representa­
tives and complete turnkey
tower erection service . • •
along with a complete line
of tower accessories, light
ing systems and microwave
reflectors make ROHN the
complete tower line ­
throughout the world.

Representation and
Distribution Worldwide
For further information

contact

ROHN~
Home Office
P.O. Box 2000,
Peoria. Illinois 61601
Ph. 309/637·8416
TWX 309/697-1488

For fu rther informat io n, check number S. Oil page 126
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40 METER RP S.S.B.

TRANSCEIVER

Complete unit has the lafay~

ette HA·250 linear mounted
atop the chassis to provide
a compact 100 watt p.e.p.

mobile rig.

BY LARRY WALROD,* VE7BRK

The author describes a 40 meter QRP s.s.b. transceiver that is used to drive
a Lafayette HA -250 linear. The unit does not use any converters in either
transmit or receive. The t.r.f. receiver has more than adequate sensitivity
and the selectivity is set by the homebrewed filter using FT-243 or HC-6U

surplus crystals.

~WCOMERS to amateur radio
might have the impression th at sideband is
too difficul t for them to tackle. T his article
descri bes one of the simplest and most in­
expensive ways to produce an s.s.b. signal of
decent quality along with a simple but effec­
tive receiver. Old timers might find this just
the answer fo r th at extra 40 meter rig for
emergency use. Under normal propagation
conditions, this rig is effective over distances
of a thousa nd miles during daytime.

This project was initiat ed with the purpose
in mind of producing the biggest and most
reliable signa l we could with the least outlay
in cash and at the same time, maintaining
as high a quality of transmitted signal and
receiving equipment as this objective would
permit. We were also interested in the mini­
mum primary supply drain that wo uld be
consistent with other requirements. It was
expected that the unit might ofte n be used
in field locations where a.c, power would
not be available so it was designed for use

" Nasuli Malaybalay Bukidon, Philippines.

with a 12 volt auto battery as pnmary
power.

We have heard th e proponents of single
convers ion for transceivers say so mething
like this, 'T he only thing better than simple
conversion is no conversion." There are no
conversions in this unit. Of course this re­
suits in one very definite limitation on the
equipment for general amateur use but for
the purpose intended, th is limitation turns
out to be an advantage. Any station with
which you might be communicating will
know without a doubt wh ere to find your
signal. Some other advantages accrue also,
including reduction of circuit complexity,
elimination of spurious radiations caused by
conversions and elimination o f image re­
sponses in the receive mode.

Almost every district has a net frequency
where operators congregate at certain times.
Such a uni t as this would find considerable
use in this a rea. Actually the design need
not be limited to one freq uency as a little
expansion in the des ign can include a few

12 • CQ • August. 1967
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Fig. l-Block diag ram
of the 40 meter Q RP
transceiver. The signal
fro m the carrier osci l­
lator controls the tra ns­
mitter frequency and
a lso serves for b.I.e. in­
jection in the rece iver

circuit.

othe rs. The author has an experimental
model on his bench in which a television
turret tuner contains several sets of fi lters
and carrier oscillators for multiple channel
operation.

Even though thi s unit was designed for a
specific frequency, an arrangement was in­
corporated to adjust the transmit-receive
frequency slightly since it was anticipated
that there might be a number of stations
operating in this manner on a net and it
would be a very definite advantage for
them all to be on precisely the same fre­
quency. Wide differences in the temperatures
at the opera ting locat ions might also result
in some slight d rift in the oscillator fre­
quency, which tendency could also be cor­
rected by the circuitry employed.

Our circuit is fi rst presented in block
diagram in fi g. I. A four pole two position
rotary switch is employed to switch the ca r­
rier oscillato r and the crystal filter from
RECEIVE to TRANS M IT. In the receive mode
of operation, the transmitter carrier oscil­
lator supplies the b.f.o, injection into the
product detector. Wh ile all low powered
st ages are transistorized. it was considered
that we could not produce an output signal
in the 100 walt class with transistors except
at considerable expense so we selected the
Layfayette HA-250 mobile li nea r amplifier
for our output stage and modified it to suit
th is applicat ion.' Since thi s Layfayette unit
has a 350 volt supply incorporated, it was
handy and convenient to use this voltage for
our driver stages which otherwise might have
been transistorized.

1 'Vah OO . L. , "The Lafayette HA-2S0 On 40 Me­
ters:' CO. Dec. 1966, p. 38.

Circuitry

We tried a number of v.x.o. circuits but
eventually dec ided on the one shown in fi g.
2 because it proved to be the most stable of
those we worked with. Almost an y crysta l,
if its ac tivity is high or low, will oscillate
well in this circuit. Only a very slight fre­
quency change results from a 25 % change
in the collector voltage nor is there undue
sensitivity to temperature changes . Since. in
our application, we were interested in a fre­
quency adjustment of only a hundred cycles
or so we made no attempt to explore the
possibilities of this ·circuit for use in a wide
range v.x.o. From init ial observations made
here, though, we consider it would be useful
for that purpose.

In selecting a crystal for use in this c ir­
cuit (shown in fig. 2 ), one with a natu ral
series resonance of 500 to 1000 cycles above
the proposed carrier frequency should be
employed as the range of frequency adjust­
ment available is all below the normal crys­
tal frequency. One sur prising thing about
this circuit is that a good crystal will oscil­
late nicely with only half volt of supply
voltage. This makes possible a wide range
of output voltages which come in handy
when the amount of drive to the balanced
modulator is being set. Adjust the value of
R! for 0.35 volts measured at point " A" in
the ci rcuit.

The construction o f coil L 1 is a bit un­
usual because the range of travel of the
core is important. The limits of the travel
of the lower end of the slug should be
marked on the coil form and the winding
kept within M6' of these marks. Wind a
double layer, close spaced, within the limits

August, 1967 • CQ • 13
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Fig. 2-Circuit of the corrier oscillator, balanced modulator and speech amplifier. All capacitors
whose values are less than one ore roted in mfd. Capociton whose values ore greater thon one
are rated in mmf except for electrolytics; these are indicated by polarity markings and ore rated
in mf. The 0.1 and 0.01 mf capacitors are 50 volt ceramics and a ll others are silver micas. All

resistors are ~ wctt.

Cl-200 mmf. Value may hove to be adjusted in
order to resonate TI.

l\ -40 t # 35 e . w ire on a J(," ceramic slug tuned
form, c1osewound in 2 loyen. (See text.)

RI-Approximately 1K, value to be adjusted. See
text.

RFC1-1 to 10 mho Optional; to prevent feedback.

51- '" p.d.t. rotary switch. See text under "Com­
ponent Modification."

T,-9 1 of # 40 e. and 21 #40 e. wound on a 455
kc iJ. transformer form as explained in the text.

T,-121 # 35 e . bifilar waund uetel af 24 t an
primary) and 10 t #35 e . on the cold end of
primary wound on a % " dia. slug tuned form .

T3-Transistar intentage a .f. transformer, 10K to
2K. Merit A-2781 ar equiv.

V,-5et for 1 kc above the desired operating fre­
quency in the 40 meter phone band.

indicated and dope th e coil well.

Balanced Madulator and A.F. Circllits

T he modulator and speech amplifier cir­
cuits are shown in fig. 2. After some expe­
rience with d iode balanced modul ators we
found them a bit critical to adjust and sub­
ject to some instability due to temperature
var iations. This circuit overcomes these dif­
ficulties to a considerable degree. It is im­
portant not to overdrive this balanced
modulator since doing so will actually de­
crease the output on the wanted frequencies
as well as degrade the carrier suppression.
For the particular transistors used. approxi-

mately 0.35 volt of drive proved to be suf­
ficient. Without taking "any particular care
with transistor matching or output trans­
former design it was possible to secure about
20 db of carr ier suppression with this ci r­
cuit. We believe that careful attention to
the above noted details would produce even
be tter results. For a low powered rig such
as th is, th ough , 20 db of suppression in the
balanced modulator plus another 20 db of
carrier rejection resulting from the crystal
filter action was considered to be adequate .

Since we had chosen to use a low im­
pedance dynamic microphone. it proved to
be an advantage to use a n.p.n, transistor

14 • CQ • August, 1967



View of the control head
shows the five smaller chassis
conta in ing the carrier oscil­
lator and emitter follower,
balanced modulator and
transmitter audio system,
crystal filter, r.f. ampl ifiers
and product detector and
the receiver fin. r.t. ampli­
fier. The controls are U.S.B.­
L.S.B., A.F. volume, T·R
switch. The shaft protrud ing
in the lower left hand cor­
ner is used to adjust L1 in

the v.x.c. circuit.

for the audio input, Q•. This was due to
the fact that a p.n.p. used in this type of
circuit with negative ground is forced to
draw a very considerable current while the
5 mf capacitor feeding its base is charging
up at the time the supply voltage is first
turned on. Almost any audio transistors with
12 volt ratings could have been used here.
We selected the 2N 1309 for the audio output
because it has excellent gain.

Even though the balanced modulator tran­
sistors were bypassed for d . close to their
emitters, we still considered it to be good
practice to mount the audio output trans­
former as close as we could to the bal­
anced modulator. With a view to increasing
the stability of the circuits, we did not by­
pass the 150 ohm emitter resis tor for audio
frequencies.

Crystal Filter
We do not propose to cover all of the

possibilities of crystal filter design in this
article since th is subject has been fairl y well
presented in other amateur publications. A
few ideas might help, though. Figure 3
shows the simplest bandpass crystal filter
that has come to our attention (2 " 2 2 ) , We
do not believe it is possible to secure a flat
bandpass characteristic with a simple filter
like this but. nevertheless, on-the-air tests
have proven that the irregularities of the
bandpass are not noticeable to the average
listener. The crystal filter could be improved

upon by adding double tuned input and out­
put transformers with the filter input and
output tapped down on the transformer
windings to a point about 25% from the
cold end of each coil.

The bi-filar coils between the filter ele­
ments should be wound as symetrically as
possible. The coupling between the two halves
of the bi-filar coils should be as great as
possible therefore the number of turns
should be adjusted so that the slug is fa irly
well in the coil when properly adjusted.
Some cut and try is in order here while
inspecting the flatness of the bandpass, the
out-of-ba ndpass rejection and the shape fac­
tor of the filter response. A small torroidal
core might be used to advantage here but
it is considerably more difficult to wind than
the standard slug tuned coil form.

In selecting crystals for the filter, the set
closest to the carrier should be 700 to 800
cycles removed from the carrier while the
other set should be about 1500 cycles fa r­
ther away. The filter crystals should be
checked for frequency in the carrier oscil­
lator circuit but with the slug tuned v.x.o.
coil shorted out ( L ,) . Do not check them
in an ordinary oscillator circuit or you will
end up a couple hundred cycles or more out.

We heartily recommend trying FT-243
type crystals first as they are a little easier
to manage than the hermeticall y sealed units.
Crystals in HC-6U type holders can very
easi ly be adjusted 10 precise frequency when
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View of the partially cssem­
bled chassis' that make up
the control -·head. Note the
crystal filter in the fore­
ground with a set of HC-6-U
crystals mounted on a K,"
lucite strip along with the

necessary components.

the case is removed but keeping them there
while applying the heat necessary to re­
solder the case cover back on is another
matter altogether. It can be done, though,
with conside rable diligence. If HC-6U crys­
tals are tested in the V.X.D. circuit do not
short out L I ; merely retract the slug from
the coil , fully.

A four c rystal filter is not the only pos­
sibility. A six or eight crystal fi lter can
be constructed which does not need to take
a back seat in any company.

When checking out your completed filter ,
a 50 mmf trimmer temporarily connected
across the bi-filar coil will help you to tell
whether or not you need more turns on the
inductance. We employed a combination of
upper and lower sideband filters in this unit.
T he outputs of each were left co nnected to
the following transistor at all times but the
inputs were switched. The input of the filter
not being used was shun ted to ground
through a 50 ohm resistor for the purpose
of dissipating some of the unwanted side­
band component which might be passed
through the filter in usc.

An y constructor who does not have access
to adequate testing equipment to full y eval­
uate the c rystal filter characteristics could
come up with a tentative adjustment of the
filter by feeding an audio -signal of about
2 kc into the completed transmitter and ad­
justing the core of the bi-filar filter coil for
greatest output indicat ion on the HA-250
linear (using a dummy load).

16 • CQ • Augusl, 1967

R.F. Amplifiers
The transistorized r. f. amplifie r following

the crysta l fil ter docs not need any special
atte ntion. It might be noted , though , th at
only one stage of amplification is used here
in the transmit mode while two stages fol­
lowed by a product detector are used in the
receive mode. We used the highest gain (at
7 me ) transistors we could obtain over here
whic h happened to be OCI70 tetrode units.
No instability was encountered. Transistor
i.f. transformers (455 kc ) were rewound
for use in this circuit as well as other cir­
cuits in the set because they were the small­
est sh ielded tunable coil forms we could
secure. It might be good insurance for any
constructor to wind a 3 turn neutralizing
coil on the cold end of each of these r.f.
ampli fi er transformers just in case instability
is experienced in these stages. It is a great
deal easier to do this while winding the
transformer than to have to remove it later
for th at purpose.

Transmitter Driver Stages
The 12BA6- I2AQ5 driver combination

was used because it was small, inexpensive,
easy to construct and because it worked fine .
An r.f. input of one quarter volt produced
an output of over forty volts at the output
link tap. The circuit is shown in fig . 4.
Figure 5 shows a circuit that may be used
to replace V I' the 12BA6. The second driver
stage, the 12AQ5, is difficult to transistorize
sa tisfactorily unless a supply voltage of more
than 12 volts is available. Also, the price
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C2• C)-approximately lS mmf. Required value
may differ for various crystals. Set value with a

50 mmf t rimmer as explained in text.

C4-Approximately 27 mmf. See text.

L2, L3-30 t # 35 e., bifi lar wound (6Ot. tota l> on a
Jl'," d ie m. slug tuned cerom ic fo rm.

T,.-30t. pri, 41 sec. # 40 e. rewound on a 455 kc
tra nsistor type iJ. transformer.

Ts-28t. pri., 4 bifilar turns sec. (8t, tota ll # 40 e.
rewound on a 455 ke transistor type iJ. trans­

former.

T,-18 microh. r.f. ferrite core choke with a 41.
input and 8t output winding, # 26 e., wound over

lower end of choke.

T,.-22t # 35 e. wire close wound on a %" dia .
fo rm with ferrite core. Secondary, 8t # 35 e . on

cold end of main winding.

Y,. y,-O.3kc below Y,.

Y., Ys-1.2 kc above Y1•

Y" Y,.-1.7 kc below YI •

Y.. Y.-3.2 kc below Y,.

of suitable transistors for this stage begin at
abou t five dollars,

Coil L , shown in fig. 4 is wound on a
'!11 " diameter 'A " long ferrite slug form
( not slug tuned ) found in a BC-454 b.f.o.
can , Winding of the coil L , on this form
is done as follows: Cover the slug form
with a layer of plastic insulating tape. Wind
5 tu rns of #26 e. on the lower end, close
spaced, lapping at the first, second and

th ird tu rns. Bring out the fifth turn with a
few inches to spare as the tap will be
grounded. Connect a length of #35 e. wire
at the base of the fifth turn and add 18
more tu rns in the same direction as the first
5 turns, all close spaced. Enclose the coil
in a shield of at least 1'h " X 1'h ".

The first part of the coil, 5 turns, forms
the low impedance secondary. The neutrali­
zation capacitor, C5, can be connected to
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Top view of the driver sub.
assembly. Transformer T. is
on the extreme left followed
by the 12BA6, T"the 12AQ5
and L, in a BC-454 b.f.o.

con.

the tap on the third turn. The output can
be taken from between any tap and ground.
Use whichever tap provides the best irn­
pedance match.

Receiver R.F. Amplifier

The 1st r.f, amplifier is a common base
circuit using another OC170 transistor. The
transistor and collector tank with associated
components were mounted in a surplus b.f.o.
can from a BC-454 receiver. The antenna
coil was not shielded (the only coil in the
set which was not) and was simply an 18
microhenry ferrite core choke on which we
wound a 4 turn link for the antenna and an
8 turn link for output to the Q. emitter,
After installing this choke in position it was
resonated to frequency with a small 3-50
mmf trimmer which was then replaced by
a fixed capacitor of proper value.

No a.v.c. as such was included in the
receiver circuitry but it could be added by
lifting the 10K emitter resistor from ground
in this r.f. amplifier circuit and feeding in a
voltage from an audio derived a.g.c. system.

Receiver Aud ia
We do not believe anyone could do any

better than to use the Layfayette I watt 3
stage audio strip for any applicat ion such
as this (catalogue 670, page 242, stock
#99C9038, $6.95). We used an external 5"
speaker mounted in an aluminum case in
which was also mounted the Layfayette
audio strip. The dropping resistor from the
12 volt supply to the 9 volts required by
the audio strip in conjunction with a 1000
me electrolytic at the strip input provides
a sort of a.v.c. which doesn't work too badly.
It prevents speaker blasting on strong local
signals while still allowing normal reception
on average signals. The extra current drawn
by the Class B output stage reduces the
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input voltage to the whole strip on the
stronger signals while the 1000 mf capacitor
stabilizes the input voltage during the audio
envelope excursions of normal signals. A
·IOK pot at the input gives adequate control
of the speaker volume.

Power Supply
The power supply, shown in fig. 6 makes

use of part of the linear circuit wiring that
contains the master ON OFF switch and the
fuse. The 12-14 volt input is picked up just
after the ON OFF switch. The function of
CR 2 is to prevent accidental application of
reverse polarity voltage that would possibly
damage the transistors.

The two Zener diodes, CR3 and CR"
stabilize the input voltage at 10 volts and
CR. stabilizes it at 9 volts for the Audio
Amplifier and the speech arnplifier-modula­
tor section. The exact value of the series
resistor (shown as 75 ohms, I watt) may
have to be adjusted so that CR. draws 3
to 5 ma with a fully charged battery.

General Information
We have had a number of our engineer

friends tell us that they had difficulty in
believing that 3 stages of t.r.f. would give
us enough signal amplification. The sensi­
tivity is adequate. In fact the stages can be
stagger tuned some 200 kc or so with still
adequate sensitivity while using various crys­
tal filters. A.m. signals which are on fre­
quency can be received with excellent audio
quality and even though removed by as
much as a couple hundred cycles can still
be understood easily due to the fact that
the crystal filter attenuates a considerable
portion of their carriers.

We selected a negative ground arrange­
ment for our circuitry due to the fact that
this made it compatible with a number of
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Fig. 4-Circu it of the driver amplifier sect ion of the 40 meter QRP s.s.b. transceiver. All capacitors
less than one in value are in mf; capacitors greater than one in value are in mmf. All resistors are
1 wa tt. The rela y shown is part of the linea r amplifier. Filament voltage for V I and V2 is

obtained from the 12-14 volt feed of the power supply in fig. 6.

C,-1·7 mmf ceramic trimmer, neutralizing.

C.-3-50 mmf air trimmer.

CR,-750 rna, 600 p.i.v.

t.-See text.

T.-Rewound 455 kc transistor type i.f. trans­
former. 4t. pri, 3Ot. secondary #40 e. wire.

T,-Rewound ~" x 2M" tube type 455 ke i.f. trees­
former. Prj and sec 241 #40 e., windings %"

apart. Original capacitors ere used .

accessories we considered using such as an
audio T notch filter, audio compression pre­
amplifie r, and of course the Layfayette lin­
ear. P.n.p. transistors work quite nicely in
this arrangement due to the fact that the
cold end of any collector coil can be run
right to . ground and in the case of emitter
followers the collector is grounded directly.

Almost any p.n.I, r.f. transistors can be
used in most of these circuits; good units
can often be fou nd in surplus stores. We
found a number of' good ones in a store in
Pasadena, California a year ago which in­
cluded some 2N231 and some 2N l30 1
which work nicely.

The three r.f. amplifier stages, though,
should employ better than average units.
Possibly an SK3006 would serve here. The
Layfayette 19C4211, 30 mc transistor at
59 cents each showed fair gain at our 7 mc
frequency. The OC170 tetrodes were the
best we could obtain in Manila stores. (We
suspect these transistors or something like
them could be fou nd in the States, however,
the author would be willing to mail any
interested party a limited quantity, not more
than 5, postpaid to any U.S. address for
S1.25 each for a period of a yea r following

the appearance of this article. Mail service
is a bit slow at this distance.

Construction

It will be noticed from the photographs
that a novel type of construction was ern­
ployed in this project. In the control head,
five small aluminum chassis house sepa­
rate units as follows; carrier oscillator and
emitter follower, balanced modulator and
transmitter audio system, crystal filter, in­
termediate r. f. amplifiers and product de­
tector, and receiver 1st r.f. amplifier (in
shield can).

Transistors were mounted by drilling
holes in the aluminum chassis (tight fit) and
forcing the transistors part way into the
holes. Where needed a small terminal str ip
was bolted to the bottom of each small
chassis for input, output and d.c. supply.
These units were all wired up to the switches
and, with the switches, can all be easily
removed from the main chassis for any
necessary inspection or service work. In
dividing the control head up in this manner
we had in mind the eventual u tilization of
integrated circuits with about the same com­
ponent division and with consequent reduc­
tion of the overall size of the complete unit.
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Interior view of the bottom
chassis that houses the con­
trol head a nd the tra nsmitter

driver.

together and grounded by
means o f a brass sheet
cross placed over the con­
tacts in such a manner as
to separate each circuit
entering and leaving the
switch. In addition to the
shielding effect resulting
from this arra ngement th is
made a fine place to solder

the shielded from each cable.
The U P PER· LOWE R SIDEB AND switch was

a unit similar to the above but, in this case
with the middle set of contacts and all extra
contacts grounded. Only two of the poles
were used and these were selected at op­
posite sides of the switch for maximum sep­
aration. All cables to the switches were
shielded except those carrying only d.c.
voltages.

There are severa l kinds of transistor i.f.
transformers on the market. Some are easy
10 rewind and some are difficult. One kind
has a ferrite cup screwed into a plastic sleeve
both of which come off when the case is
removed . This type is easiest to rewind.
Reconnecting the wires to the pins is not
easy a t first, but it will help to hold the
wire down to the base with a pair of needle
nose tweezers while winding a couple of
turns around the pin before soldering. After
SOldering, the wire must be dressed to clear
the tuning slug. We had considerable trouble
connecting two wires to the small center tap
pin in the case of the bi-filar coils until we
came upon the idea o f drilling a sma ll hole
just beh ind the pin and running th e wires
th rough it. then soldering to the pin down
below the base. There is no need to worry
about removing the insulation from these
small wires because they are treated with a
coating which melts when in contact with
a soldering iron. The qu ality of the ferri te
in the cores of these transformers seems to
be adequate for frequencies up to 7 mc.

1,--,

-

---'.
2HU32 ; 6 ;[::

~ ..-, ...
R,",

100 ±',,R,

The control head was built as a complete
unit as shown in the photographs due to
the fact that we planned to use it in a light
aircraft mounted in the instrument panel
with connecting wiring to the power supply
and linear amplifiers in the baggage compart­
ment of the plane. The same head is also
being used in several fixed units mounted
in one end of a 2 'h" X 8" X 10" chassis
with the drivers mounted in the other end
of the same chassis, the whole being
mounted under the Layfayette linear

Component Modification
The T RANS M IT· RECEIVE switch, S" was

actually a 4 pole, 3 position unit but the
th ird posit ion terminals were all connected

-•

€>
f._D~

"'93 ~

I

Fig. 5-Circuit of a transistorized driver that can
be used to replace VI in fig. 4. The value of R2 or
RJ should be adjusted for a 3 rna collector current.
Transformer 18 is not needed and ' 9 is wound
as explained in fig. 4 but is tapped twelve turns
...__-.;u;'.~:.f::.r;;:o:;;.m ground on the p':rima~,~. ...
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Fig. 6-Circu it of the 40 meter QRP t ransceiver power supply:- The-2 S -ohm'-resistor and Zener diodes
CR3 and CR.. are not needed unless a mobile insta lla tion is made. If used they should be mounted
externa lly to the control hea d with adequate heat sinks . The 75 ohm resistor va lue may require
adjustment so tha t CRs draws 3 or 4 rna with the tran smitter operating. Relay K1 powers the d.c to

d.c. converter in the linear from which the 300 v.d.c. is obtained.

CR,-750 rna, 600 p.l.v.

CR], CR..-12 volt 10 watt Zener diodes.

CR5-9 volt 1 watt Zener diode .

Sug gestions

It is im portant, when co nstruct ing any
equipment of this nature, to resonate each
circuit as you procede wit h the construction.
The grid dip meter used to be the standard
instrument for this purpose but it has its
limitations and is slow to use. A much more
satisfactory setup is a standard signal gener­
ator used in conjunction with a v.t.v.m,
eq uipped with an d. probe. By wrapping
a couple turns around th e coil and feeding
it from th e signal genera tor, you will find
that your v.t.v.rn, will very likely show some
indication as soon as you connect it to the
ci rcui t. You will be able to tell immediat ely
when you start swinging th e generato r fre­
quency whether or not you are head ing in
the right direction. The generator set at 50 %
o f the resonant circuit frequency will pro­
duce a real healthy indicat ion too th ough,
so th is possibility should be kept in mind.

In some applications where the adjust­
ment is quite critical, it might pay to insert
a small capacity in series with .the probe,
say 2 or 3 mmf, since connecting the probe
to the circuit adds some capacity to th e
overall combination. Wherever possible it
will pay to check these ci rcuits in conjunc­
tion with their related components. For in­
stance, a low impedance winding connected
to the base of a following transistor will
o perate somewhat like a shorted turn around
the coil and affect the resonant frequency
of the combination while a transistor col­
lector connec ted to a higher impedance tap
will reflect some capacity into the circuit.
Keep your peak indications under a volt or
two or you will find yourself buying some
new transistors.

Microphone s

The rig was designed for ·use with low
im pedance microphones due to the fact th at
in some of our applications we planned to
run the mike cable a considerable d istance.
Y ou can get fair results with some sacrifice
of audio quali ty with a Polypaks ·100 ohm
speaker-micro pho ne ($ 1'.00). A number of
others were tri ed including a surplus # 19
Army mike set, a sound powered telephone
mike, some $10.00 dynamics and a broad­
cast quality mike. Although the more ex­
pensive mikes sounded better there was little
improvement in communicating abil ity com­
pared to the cheaper mikes. With the circuit
used, high impedance mikes produced con­
siderably less output.

Results

If the circuits are all resonated during the
construction, very little touching up is needed
when the assembly is completed . The carrier
oscillator. after two or three touch ups in the
fi rst couple days has not needed read just­
ment. We have had two o f these units in con­
tinual service fo r a number of months with
complete satisfaction. Inexperienced person­
nel can manage them fin e. The daytime
signals from these units are consistent up to
a thousand miles and on the shorter hops of
up to two hundred miles the signals come in
like a to n of bricks. So far our reliabil ity
fac to r has been 100 %.

Cost

T he fin al ampli fier costs just under eighty
dollars. By using surplus transistors and
winding your own r.f. transformers the bal­

[Continued on page 120]
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E VERpay atte ntion to the current
hubcap scene? I do.

While strolling down the street I have
taken to noticing the names on the hubcaps
and wheelcovers on today's cars-it's a
terrifying and frightening experience, full of
savage fury. Wildcat! Fury! Mustang!
Thunderbird! Firebirdl Rocket! Jaguar!
Cobra! Barracuda! Dart! Shark! Cougar!
Spyder! Tempest! Charger! Falcon! Comet!
- where, oh where, are those sweet Model
A's and stately Imperials , romantic Clippers,
the twittering Skylarks, stiff-upper-lipped
Valiants?

I'll tell you where they are, Charlie­
they've either seen the handwriting on the
wall or have shuffled off the mortal coil (or
ignition coil, as it were ) altogether. The
folks in Detroit have finally real ized that
there is only one way to sell to the American
public today- you' ve got to btow their
minds out with some kind of exotic and
hairy name and then jam the sales pitch
down their gullets until they yell "uncle"
and buy.

I tell you this for a reason.
We're always hearing talk about the ham

radio industry and how it isn't as good as
it was a number of years ago--seems that a
while back sales were much brisker. Then I
look through the radio supply house catalogs
and what do I see? The Frammis I V , The
R &B M odel 44- I07A, The Schlockmeister
Senior.

The message here must be obvious. Our
industry is still peddling Skylarks in a sky
full of shrieking Falcons! Ham radio needs

• clo CQ, 14 Vanderventer Ave., Port Washington,
L.I., N.Y., ll OSO.
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to jump feet fi rst into the mainstream of
hard-core commercialism.

The Frammis I V would undoubtedly be
a sellout if retitled the Band Blaster, the
R&B M odel 44-I07A could knock 'em dead
as the Bone Crusher, then we would change
the Schlockmeister Senior to something like
the Panther-Fiend Mark //.

What is also needed here is a fantastic
"socko" (as they say on Madison Avenue)
saturation ad campaign in the mass media
-beat the ham radio gear so loudly and
wildly that everybody will want a rig, even
if they've never heard of ham radio. On
every TV channel. over every radio station,
on each page of each newspaper, every mag­
azine from the Police Gazelle to True Con­
fessions.

And when it comes to advertising, who
are we to argue with success? Frankly, we're
already so far behind the times that we
haven't got time to pidd le around with mo­
tivational studies and trial approaches. Proc­
ter & Gamble seems to manage to pay their
phone bills with their sales approach, the
A merican Tobacco Company makes out
O.K., and General Foods isn't going hungry.
Therefore, in the finest traditions of business
ethics, I propose that we steal thei r proven
ideas and capitalize on their popularity buil t
up over the years.

For instance, the camera pans in on a
ham seated by his rig; he speaks into the
mike (firmly): " I don' t know how to tell
you this, Fred, but you have a bad signal­
a BAD signal, what you need is a scope."

Or, we see a kindly looking white haired
lady and a mangy looking snotty kid both
working around a transmitter:



Kindly Lady: "Sonny, how m any mils on
the plate?"

Wretched Kid : "Mother, PLEASE, I'd
rather dip it myself!"

Maybe we show a guy struggling to find
something in his workshop. The announcer
chimes in: "When your out of Litz, your
out of wire."

Now, after we have inundated the- public
with the "dramatization" bit we then move
into our next phase, the singi ng jingle.

"See the whole damned band
On your 'Spectroscan,'
It's the greatest litt le gadget in the world!"
Or to borrow from Kent Cigarettes:
" Happiness is different things to different

people,
Here's what happiness is:
To a human it is S-E-X,
But on 20 it is good D-X :
To a diver it's 40 fathoms deep
To a ham it's another creep.
(chorus)
To Fido it's a bag of bones.
To a ham it's brand new zones;
To a hippie is some L-S-D,
But on 6 it's Sporadic-E.
(chorus) "

Of course, through all of this we are bang­
ing home the slogans-e-on billboards, sides
of trucks. in busses. on mens' room walls­
the whole catastrophe. We'll swamp 'em
under with things like :

How's this for an image builder?

"For the quick, clean, deadly -signa l . . ."

" IVeston tests good like a ammeter
should."

"Get your electrolytics in the new Sprague
can."

"Let H ertz put you in the driver stage."
(Hertz Rent-a-rig)

"Try a tankcoil of load-free A meco fil­
ters."

"Read 73, Jolly Green's enjoyment."
"No PEP? Bring home a big bottle of

RCA-6146."
"Feedback? Get Joe Miller's choke book."
"Is this any way to round an Airdux?

You bet it is!"
"Dirty signal? Here's mud in your eye,

Mack ."
"Aren't you glad you use Delco, don't

you wish everybody did ?"
That's the general idea. Actually, there

are so many worthwhile slogans that the list
is almost endless.

One thing bothers me though. If ham
radio reall y makes it big I'm afraid that the
killjoys in Washington will find a way to
throw a damper on our party. Remember
when they started forcing cigarette makers
to include this message on all packs of
smokes-"Caution: Cigarette smoking may
be hazardous to your health."

Are you ready for: "Caution: Condenser
smoking may be hazardous to your Heath."

Well, maybe the public isn't ready for
ham radio yet. •
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THUNDERBIRD ~
; " T RIB A:N D ER;'M O D EL TH3Mk2

Hy..Gain's 2-element
THUNDERBIRD
Instal ls most anywhere. De­
livers outstanding perform­
a nee . Ta kes max imu m
power. 6' boom. Exclusive
Hy-Q traps and t ime-proven
Beta Match. '
Model TH2Mk2 $74.50 Net

elusive, t ime-proven Beta Match ing System
t hat provides t he o ptim um ga in a nd
maximum FIB rat io you get with the Model
TH3M k2. Actual ly, it's a com bination of al l
of these factors plus rugged heavy gauge,
taper-swaged seam less alum inum construc­
t ion ...solid aluminum trap housings using
air dielect ric capac itor ...weather impervious
molded high impact cycolac insulators...
and Hy-Gain's over-all engineering excel­
lence, that makes the Model TH3Mk2 so
good it defies comparison. Get the best in
3-element tr ibanders - get a Mode l TH3Mk2.
Model TH3Mk2 $114,95 Net

Hy..Gain's 3-element
THUNDERBIRD JUNIOR
Fantast ic performance in limited
space. Takes 600 watts P.E.P.
12' boom. Exclusive Hy-Q traps
and Beta Match. Rotates with
heavy duty TV rotator.
Model TH3Jr..... $74,50 Net

Thunderbird TRIBANDER5. , .

• Delivers uncompromised full-sized
performance on 10. 15 & 20 meters

• Takes maximum legal power
• Exclusive time-proven Beta Match
Try as you may, you just won't f ind anothe r
three-element tribander for 10, 15 and 20
meters that wi ll even begin to compare with
Hy-Ga in's Model TH3M k2. Some say it's the
individually tuned, large diameter Hy·Q
traps that make the difference by providing
fu ll-sized performance on each band. Others
say it's the spacing of the elements on the
14 foot boom. Sti ll others cla im it's the ex-

I ' .r.
Other "tn q ·cp u n

~

Hy·Gain's 6 ..element
DX THUNDERBIRD
Provides the very ultimate
in tribander performance.
Takes maximum power. 24'
boom. Exclusive Hy-Q traps
and t ime-proven Beta Match.
Model TH6DX $149.50 Net

Available now from your Hy-Gein distributor or write.. .

ELECTRONICS CORPORATION
8402 N.E. Highway 6 • lincoln. Nebraska 68501

• ,
For fu rther informat ion . chec k number H. on page 126
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The most popular handbook ever to be
presented in the cn Technical Series was
the venerable old "Command Sets." Count·
less signals on the air today are there he­
cause of the information contained in
"CommandSets:' which went on to become
the standard referencegUide and definitive
work on the topic. It went through 5sellout
printings, and when the last book of the
final printing was stripped from our stock
room we decided that the next printing
would be an even bigger, newer, expanded,
revitalized version of "Command Sets."

PRICE:
$3.00

Our new book is calJed "S urplus Con­
version H andbook," it's 19 2 pages BIG
( that's 58 pages m ore than its predeces­
sor). W e k icked out a ll of the space-tak ­
ing ads which cluttered up the old book

and replaced them with
•more converSIons - con·

versions of surplus gear
other than just "com­
m and se ts" alone. So
the new book contains
alJ of the best com­
mand set conversions
of the original edi­
tion, plus complete
con versio n de tails
on a whole slew of

-l : ." ,
o .. the m ost popular
;, m ilitary s ur p lus
l gear available to-
i d a y , i ncl u d i n g-
-~ such winners as:
~ . ~ SCR-522, ART -
\:: • . \:l 13, B C-603, BC--
~ J 620 , BC -624 ,
W. BC.659, BC-779,
t ARC-I , ARC·3 , ARC·4, and-.. -, m any m ore. ActuaIly, it cov ers

OWAN PUBLI SHING CORP., BOOK DiVISION I just about every piece of surplus
4 Vonderve nte r Avenue I gear which is worth the tim e and
art Wosh ingtan, L.J., N~Y. 11050 I eflort to convert for ham use.
entleme n: Enclosed is $ for copy(ies) Ii •

f the b ro nd new SURPLUS CONVERSION HANDBOOK. I Surplus Conversron H end-
I book," Edited by Tom Kneitel,
f K 3FLL/WB2AAI, is a book

ame r Call I which every ham will find to be
ddress I a valuable and interesting eddi-
• S z' I tion to the shack . It's available
Ity ta te .p ior i di d l i__ _ , . . ~ or Imme late elver y .
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BY ALBE RT KAHN,* W8DUS

I 've flirted with the County Hunters
before, but I've never had a full out affai r
like this. C.w. mobiling from Michigan to
Texas and return was an exciting experience
for a blase old OX-chaser.

[ suppose just being wanted by such a
ded icated group does something for a 'guy's
ego. Over and over, as I entered a new and
out-of-the-way county, I had the pleasure of
spreadi ng serendipity to a great group of
hams.

It all sta rted when Alex, W40WE, sug­
gested that [ take a different route on my
Michigan-Tennessee beal. By the time [
reached our plant at Newport, Tennessee, I
had logged 121 QSO's in 2[ counties. Alex
was NCS and we used the usual CHN fre­
quency of 7035 or thereabouts. The activity
ranged from one QSO in Marion County
to 13 in Decatur County, Indiana.

- 429 Moccasin Avenue, Buchanan, Michigan 49107

AI Kahn, W8DUS, a nd his charming XYL,
A nne, at the operating position they shared

during the 8 stote, 127 county trip.
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Eastern Tennessee to Corpus Christi took
us through Georgia, Alabama, Mississippi,
Louisiana and Texas. Anne, my XYL, an
experienced navigator and logkeeper, routed
us through New Orleans to keep a dinner
date with W5HHT and his family. By that
time we had 234 QSO's in 48 counties.

Skip was frequently a problem. Some
regulars were S-9 on 40, but either barely
audible or QRT on 20, and of course, the
reverse was true. VE2DCW was never loud
but seemed to always be readable. The
ubiquitous twins, W8AL and W8AQ, were
always on hand. The decision to move to a
different band was a tough one. It meant
losing some, but picking up others. It was
simply the judgment of tH CS what band
would favor the most stations.

By pre-arrangement with the NCS, (W4­
OWE, K3WWP and W4GYP ) , I would
occasionally take the flock on a free-far-all
basis . This was necessary when I was
pressed for time and w s ju crossing a
corner of a county or ha driven down a
side road to get within a boundary. Jt IS,

lot more work, but a dozen or ; QSO~'.>'l

can be peeled off in seven or eigh in tes,
Then, too, the NCS is oc~lonally. out""" .the skip range a .40 ana nearly a1
on . '/

Being on the ai for alt se ours,,!>n
prede ermined f!!,. l;Ienci as I ,,-great/ ad.
vantage Old friends d .n from" irne to
time. WSGEL ~op~ xed, later, mo-
bile. The gang from home W9ABL, W9TO,
W9YXX, W8R E,fw8HKT and my son-in­
law, WA8T.QN c lIed in. Vic, W4KFC, who
probably ha un out of countries picked
up a few co ntie' . <>'"--\

Checking the log .:!.t Corpus Christi, we
found that we had a total of 439 QSO's in
67 counties and my right hand was tired.

['



J
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Operating c.w. mobile under n passes. We ferric a river to Meigs County,
conditions is a breeze. Al-..Wat Tennesseelt was an experience to be in
keyer on the scat beside me is i a reason- Faulkner Country.

I-- 'a"bly natural position. The KW,M S'l{Ill:,W these out of the way counties re-
break-in and ide-tone along- wit minM!1 1r1e of"tlie euphoria when W9IOP
blanker and Waters pass band iii and I opened up th e CQ DX Contest at
operating al most effortless. Unlil HVI CN.m JI I. Here was a pile up right
mountain roads, that is! here in the U.S.A. The operation of the

Parenthetically, a word .. dvice to CH was superb. Fro I e distinctive fist
County Hunters working mobiles. Pity the f W IDPJ. t the clean high speed of
poor mobile c.w. op when he is in Heavy V4RHA, the ' consistency of K IQF D, and
traffic or when. his XYL weetly tells im that e persistence of W7JHA, operation was
there is a blue and gold car with llast!i\1&"lea c n and to the point. I am reasonably sure
lights motioning him to pull ove~, ,'Have tha all who called witHm skip ra nge were
compassion when the signs on an.eight Way or d. 0 _

cloverleaf tell him 10 g three ways. Hav W enl a ew ays in Eastern Tennessee
mercy when he no longer sees his -rroute ~hen ve up Ihrough Middle Tennessee to
signs, bu strange,.. ones ij1 il~. I I_hi s ille, picking a patti Ilfrough counties
tenderly- s ow down and 'S~e char e off tfie main th rough roads and away from
and words a little more than usuai. population centers- ~
ber that the mobile op i' In I:ouisville we had "dinner with Ted,
in his head and . ar call si "parlie KI GUD/ 4, who had followed us around the
ularly, must diges cd and memo/red. I CUlt and met us as we left the freeway.
Zero the : Be gentle. \o\iJne met her li rst real live County Hunter.

Power-Ii noise gave ' si erabl e trouble caving Indianapolis, we moved away
as many . nals were derline fo start ith, from the rnam road and picked up a few

1'~''''esl1ec i a , ss mc' ortunalf\!'a the County co lJlltj", that llie gang needed. Funny thing.
r:Hunte Were at adies an~geh1lemen and but'jltfteseb~cJ( roads aidn't seem to slow us
were m t hel I to d ich'Other. Mv DX mucWa~tlie traffic was virtually nil. While
chasing rethr could lake a l,esson!:.r piCKing up our dog t the kennel, we added

On 0 r re mtrip to Houston we picked Csss Counly, Michi an then home to Berrien
up a a the "regula s such as K9GDF County, our 127th county of the trip. Ther-

A2 U that .we had missed going, as! QSO was umber 1046.
down. Ap rently, COunty H u ters have to In retrospect Anne and I feel that we have
e , hclp the XYL.and enllage in other a new circle of friend s. Not that we said a
unnecessary lime-wasting activities, Fro'];-Iot t each other, but we crealed sort of a
Houston we split North and picked up five hand I~at co es fro mutual achievement.
counties in :touisiana with moderate activi ty. We shall miss our friends and look forward

Alex, W40WE, called in with a "How to our next county expedition.
about Chocktow County, Mississippi?" It In on of our rare moments of conver-
was on our way allright, but the lines on the sation on this trip, Anne made a remark
map were blue instead of red and made a that I Iii nk is quite profound. " Bet you
sine wave look straight. think are all nuts" I said. "No" she

This is an opportunity 10 thank Alex for answered. "How is it ifferent from
an introduction to scenic Mississippi, Ala- throwing a basketball through a basket
bama and Tennessee-to see backwoods or moving a football down a field . It 's
country that travelers in a hUlly Just don't just one more form of competition."
visit. We drove through snow, mud, narrow Them's kind words from an YL. •
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Idena Vondrakovo operates OK2BII
Czechoslovakia.

•

at Havirov, K8PXX, Toni Chapman, receiving
YlRl.

treasurer for

YL'S IN THE NEWS
LOUISA B. SANDO,* W5RZJ

Kayla Bloom, W0HJl, acce pts the YlRl Past Pres­
ident's Plaque from Betty lindsay, WA0EXX,
president of the Colorado Yls. Kayla was YlRl
president in 1966 and the previous year served
as vice president. The plaque is the handiwork

of Vi Grossman, W2JZX.

•

-
•

•
; ,

theory classes, Toni only "went along for
the ride." Now she is working toward her
extra class license. Bob and Bob Jr. also
hold private pilot licenses and they have a
Cessna Skylane 182 for a family plane. Toni
still "goes along for the ride" but this time
instead ofgetting a pilot's license she took a
pinch-h itter's course . in landing an airplane
so should her pilot become incapacitated for
any reason she could land the plane. The
ham gear usually goes along in the plane for
operating aeronautical mobile.

Toni belongs to the Columbus, ARA and
the Buckeye Belles, for which she has been
_ _ _ .,:..:[Continued on page li B)

Patricio Dyer, WA5NVY, won second place
among the Yls in the phone section of the Yl·OM
Contest (Feb. '67). Pot's OM is Arch, WA5NVZ,
and they have been on the a ir for two years.
Besides their ham station they shore the activities
of three [r, ops, Cathy, 6 ; Cindy, 5 and Trey,
aged 2. Pat is on active member of Navy MARS,
love s ragchewing, chasing OX and working

contests.

K8PXX, YLRL Treasurer
Toni Chapman, K8PXX, of Plain City,

Ohio is serving her third term as YLRL's
disbursing treasurer, having held this office
during 1966 and also most of 1965. Toni
has been licensed and a member of YLRL
since 1959. Her OM Bob is K8PXY and
son Bob Jr. , who is studying engineering at
Ohio State Univ., is K8PXW. Toni and Bob
also have a married daughter. Toni's brother­
in-law at Tucson, Ariz., is K7KHO.

When Bob and Bob Jr. went to code and
*44 17-11 th St., N.W., Albuquerque, New Mexico
87 107.
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Nant a high-pay career in Electronics?

I
I

This
free book

may change
your life

It tells how to go about getting the key
to job success in the growing electronics

boom-a Government FCC License

(pleu e pr in t)

City SlI te Zip _

Occupal lOn A&. _

Nlme 7:i=-=-==,, _
Address _

'C O. E Cleveland Institute of Electronics
1776 East 17th Street, Cleveland. Ohio 4411 4

Please send me, without cost or oblillation,·your 24·page book,
"How To Get A Commercial FCC license," together WIth your
school cata log, "How To Succeed In Electronics," of license­
preparation courses.

I
I
I
I
I
I

I
I
I
I
I
I
I
I
Io Check here for G.I. Bill informat ion. I

Accrl!(hted Ml!mber National Home Study Council I
L ~~~~~~~~~r:~~..::.:i~:.l.:~_C~-~J

You will find out why the Commercial FCC License is
often called the "passport to success." You'll see how
and why the Government issues these licenses. You'll
learn how yo u can get your license • • . and q ual ify for
top opportunities in E lectronics.

With this book, you will receive a second free book.
"How T o Succeed In Electronics." It's the cata log of
the Cleveland In stitute of Elec tronics . . . fi rst o rganiza­
tion to o ffer an FCC License Warranty. (el E will re­
fund all o f yo ur tuition if you don't pass the FCC exam
•. • on your first try • •. afte r completing the course
designed to prepare you for it. ) Yo u will learn why
better than 9 out of 10 men with CIE training get their
FCC Licenses. even though 2 out of 3 without this
training fail.

T o receive both books without cost o r obligation.
just mail the coupon below. If coupon has been removed.
write to : Cleveland Institute of Electronics, 1776 East
17th Street, Dept. CQ-31. Cleveland, Ohio 44114. Do
it now-it may change your whole life.

r-------------------------.
MAIL COUPON FOR 2 FREE BOOKS I

I

HER E' S A BIG BOOM IS ELECT RONICS. And YOU can
be part of it. You don't need a college education or
previous experience in electronics. T he free book

wn here tells you how.
n the last 15 years, the electronics manufacturing
ustry alone has grown fro m $2.7 billion to $ 17 billion,

is expected to hit $24 billion by 1970.
housands of trained men arc urgently needed to help

ign, manufacture, inspect , test, install, opera te. and
icc electron ics marvels that a re making headl ines.
ou q ualify, it means a secure, steady high-pay job

h a real future to it.
aybc you'd like to become a broadcast engineer . • •

famous radio disc jockeys and television enterta iners
the air:' Or be you r own boss servici ng some of the

re than a million two-way mobile radio systems in
is, trucks, trains, etc. Or work alongside famous sci­
ists deve loping and testing such electronics miracles
picture-frame TV, desk-top computers, pea-sized
ring aids, rocket guidance and control systems.
ega rdless of which yo u choose, the sec ret o f "getting
r foot in the door" is getting a Government FCC ( Fed­
Communica tions Commission) License. It's govern-

jtt-certif icd proof. respected by employers everywhere,
t you have passed a standard Federal exam on the
dame nt als of electronics - that you're not just an
.tronics handyman, but a real "p ro," M any jobs
lIy require it.
ow, because of the importa nce of gett ing your FCC

ense, Cleveland Institute of Electronics has prepared
rluablc 24·page book telling you how to go about it.

ENROLL UNDER NEW G.I. BILL

~II elEcourses are available under the new G.I. Bill.
f you served on active duty since January 31, 1955,
Rare in service now, check box in coupon for G.I.
ill information.
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LAFAYETTE RADIO ELECTRONICS

Value leader in Amateur Gear Since J923

LAFAYETTE 400 SERIES 6 AND10 METER AMATEUR TRANSCEIVERS

gg·2575WX- Model HA-4l0 for 28·29.7 MC

gg·2579WX- Model HA-460 for 50-52 MC

COMPLETELY
WIRED

• 2E26 Final-20 Watts DC
• Nuvistor RF Ampli f ier I
• Dual Conversion
• Built-in 117 VAC and

12 VDC Power Supplies

LAFAYETTE MOBILE LINEAR AMPLIFIERS
FOR 15 THROUGH 2 METERS

• Built- in 12 VDC Toroid Power Supply
• Built-in RF Switching
• Built-in Metering Circuit for Exciter

Or Linear RF Power Output

Made In U.S.A.

40-0106WX HA·250 For 15·6 Meters $79.95

40-ll108WX HA·260 For 2 Meters $139.95

LAFAYETTE PORTABLE AND MOBILE
6 AND 2 METER 2.5 WATT TRANSCEIVERS

• Efficient Solid-State Circuitry.
• Crystal Controlled Transmit Positions.
• Tuneable Superheterodyne Receiver.
• Uses Standard 8 MC Crysta ls.
• Complete With Leather Carrying Case

And Batteries.

gg·2570WX HA·650 $89.95

99-2581WX HA·I44 $189.95

OVER 500 PAGES

Writ,,: P.O. Box 10, Syossel. L.I., N.Y. " 791
Lo'ay.". Radio Eledronin Corp ., Depl . CH·7

FREE·I Just Off Press!
• 1968 CATALOG 680

For further information, check number 30, on page 126
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AUSTRALIS-OSCAR ARRIVES IN U.S.A.

On the preceding page the AUSTRALIS-OSCAR amateur radio satellite
is shown being unpacked at the California headquarters of Project
OSCAR. Proudly holding the satellite are three members of the
Australian project team who accompanied the satellite to California.
From I to r are : Owen Mace, Richard Tonkin, and Paul Dunn, VK3ZPD.

(Photo by K6JAH.J

~E AUST RALIS-OSCAR satel­
lite, built jointly by the Melbourne Un iversity
Astronautical Society and the Melbourne
U niversity Radio Cl ub, arr ived at the Foot­
hill College, California headquarters of Proj­
ect OSCA R on June 4. T he satellite, sent by
jet from Melbourne to San Francisco, was
accom panied by three members of the Aus­
tralian project team, Messers Paul Dunn
( VK3ZPD), Owen Mace and Richard Ton­
kin. During earl y June, the Australians to­
gether with their colleagues at OSCA R head­
quarters put the sa tell ite through the r igorous
tests that are required before it can be con­
sidered for launch .

The sa tell ite went from a paper design to
delivery at Project OSCAR Headquarters in
just under 15 months. It was built, as are all
OSCAR a mateur radio satellites, entirely on
a volunta ry basis, and none o f the project
participants received any pa yment for their
work. Similarly, most of the electronic com­
ponents used in AUSTRALIS-OSCAR were
donated by A ustra lian firms. The Wireless
Institute of Australi a gave the project a small
grant for the purchase of special materials
and com ponents.

The Satellite
T he A USTRALIS-OSCAR is a 30 pound

rectangu lar satellite, measuring 17 inches by
12 inches by 6 inches . The case of the satel­
lite is made of alumi num wh ich has been
specially stre ngthe ned to withstand the accel­
erat ion and vibrat ion during launch into
orbit. T he sa tell ite will be thermall y con­
trolled by a black and white paint pattern
which will be applied at P roject OSC AR
Headquarters. It is hoped that the internal
temperature will be kept within a range of
1\0 to 100 degrees Fah renheit, although the

':' I I .l 07 C la ra Street, Sil ver Spring, M d.. ~ 090~ .
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sa tellite should be able to survive a range
considerably greater than this.

Its Purpose

AUST RALIS-OSCAR will not be a com­
munications sa tellite . It is intended to be a
fly ing laboratory which will act as a testbed
fo r systems and tech niques that will be used
to improve later models of a mateur radio
commu nication satellites . It will also provide
a means for a greater number of radio ama­
teurs to participate in space activities such
as satell ite tracking, te lemetry decoding,
propagati on studies , etc . T he telemetry sys ­
tem aboard the satellite has been speci ally
designed so that radio amateurs can decode
the information using re lati vely inex pens ive
equipment. Special decoding charts are now
being finalized at Project OSCAR head­
quarters and they a re expected to he ready
fbr distribution in the very ncar future to
radio a mateurs that want to participate in
the AUSTRALIS-OSCAR projecl, once the
sa tell ite is in orbit.

How II Works

The AUSTRALIS-OSCAR satellite will
carry two transm itters operating in inter­
national amateur radi o ba nds. One trans­
mitter will operate on a frequency of 144.050
me, and will have an average power output
of 100 mill iwatts. This transmitter will op­
erate continuously from the time that the
satellite is put into orb it until it's batteries
are exhausted, about two months after
launch.

T he second transmitter will operate on a
freq uency of 29.450 me, in the ten meter
band, and will have an ave rage power output
of 250 milliwatts. This transmitter will be
commanded to swi tch on and off by a nurn-



ber of pre-selected, specially-equipped ama­
teur radio tracking stations.

Command control will be necessary in
order to conserve the satelli te's batteries since
the 10 meter transmitter will put a heavy
load on the batte ries.

This will be the fi rst amateur radio satel­
lite to have a transmitter in the 10 meter
band, which should enable almost every
active radio amateur throughout the world
to track it. The 10 meter band is of particu­
lar interest since it is capable of very long
distant propagation at the present phase of
the sunspot cycle, and it is hoped that ob­
servations of the satellite's signals on a world­
wide basis will produce some useful propa­
gat ion data.

T he telemetry system aboard the satelli te
will convert the impulses produced by batte ry
voltage, temperature and other sensors. into
audible tones. These tones are then fed into
the two tra nsmitters which will relay the in­
formation to radio amateurs on the ground.
The telemetry unit is also linked to a keyer,
which produces the letters HI in Morse Code
(. ... . .J, the radio amateur's greeting, every
60 seconds. The satellite will carry seven
sensors which will be fed into the telemetry
system. These consist of three horizon sen­
sors, a battery voltage sensor, a battery cur­
rent drain sensor. a battery temperature
sensor and a sensor attached to the inside
skin of the satellite. Each of these sensor
outputs will appear as an audio tone on the
signal sent back to earth by the two trans­
mitters. Each sensor will be sampled fo r
seven and a quarter seconds. The total sam­
pling period will amount to 51 seconds, after
which two H Is will be sent to round out a
minute transmission period. This sequence
will be repeated continuously.

The command decoder and receiver sys­
tem in the satellite will receive specially
coded signals from a number of pre-selected
amateur radio tracking stations. These sig­
nals will be used to switch the 10 meter
transmitter on and off, to conserve battery
power.

A magnetic attitude stabilization system
(MASS J, which consists of a permanent bar
magnet and hysteresis rods, will stabilize the
satellite so that one of its faces will always
be pointed towards the earth. T his is ex­
pected to reduce the satellite's tumbling, and
eliminate signal fad ing which bothered re­
ception of signals from previous OSCAR
satelli tes. AUSTRALIS-OSCAR will be the

first amateur radio satelli te to incorporate
such a system.

Launch and Orbit

There is no information available con­
cern ing launch at the present time.
AUSTRALIS-OSCAR and EURO-OSCAR
satelli tes are at Project OSCAR Head­
quarters undergoing final tests, inspections
and modificat ion before they are presented
to the launching authori ty. The fi rst of these
two satelli tes to go will be designated
OSCAR-5, the other OSCAR-6. According
to Project OSCAR officials, neither satellite
is expected to be launched before the end of
1967.

It is hoped that the AUSTRALIS-OSCAR
will orbit the earth at a height of about 500
statute miles, with an inclinat ion to the
equator of approximately 70 degrees. This
will permit the satelli te to orbit the earth
once every 103 minutes, completing about
15 orbits every 24 hours. Although the satel­
lite is designed to operate for about two
months, it will probably rem ain in orbit for
50 to 100 years.

Project OSCAR

Project OSCAR Inc. has been designated
as the group responsible for coordinating
radio amateur activity in the fi eld of space
communications. They are also the recog­
nized organization for negotiating with the
United States launching authorities to obta in
rides into space for satellites built by radio
amateurs. Four Project OSCAR satel lites
have been built and launched successfully
since December, 1961. OSCARS I and 2
contained 2 meter beacon transmitters which
relayed battery, internal temperature and
propagation information to hundreds of
radio amateur tracking and telemetry de­
coding stations in all corners of the world.
OSCA RS 3 and 4 contained electronic re­
peaters which made it possible for dozens of
radio amateurs to relay Morse messages over
great distances on the 2 meter band, includ­
ing the spanning of the Atlantic and Pacific
Oceans, and the first direct satellite com­
munication between the USA and the USSR.

Additional information concerning OS­
CAR satellites, including membership in the
program for radio amateurs with an interest
in space communications, can be obtained
by writing directly to Project OSCAR Inc..
Foothill College, Los Altos Hills, California,
94022. •

August, 1967 • CQ • 33



•
a lea

•
urnn

•
mear

I ier
• •

BY H. C. SH ERROD,* W SZG

Contest men, take note! Here's an example of advanced thinking in a
bandswitching rig. A single rotary switch selects the band of operation
by _changing fixed-tuned input circuits, fixed output loading capacitors,
and automatically adjusts the vacuum variable capacitor to the pre­
determined correct setting. A surplus CU-J45/ ARC tuning unit supplies

the capacitor and motor drive .

T iE CU-145/ ARC tuning unit
was designed to tune an antenna to a number
of predetermined frequencies. The various
switches are electrically operated as is the
vacuum variabJe capacitor which is incorpo­
rated in this unit. The vacuum variable, the
circuitry, and the components whic h have
been added thereto, are the features of this
article.

This variable capacitor is rated for 10,000
volts, and the capacity range is from 20 to
675 micro-microfarads. The operating mech­
anism includes a permanent magnet 24 volt
d.c. drive motor, a magnetically released
spring brake, a magnetically engaged clutch
- 4715 Crockett Blvd., Galveston, Texas 77550
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and the overt ravel limit switches. The vari­
able capacitor and the operating mechanism
as described are integral. By removing six
bolts from the tuning unit chassis, the com­
plete capacitor and operating mechanism is
released as a unit.

Having a 4-1000A tube on hand as well as
the socket, blower, and chimney, a CU­
145/ ARC tuning unit was obtained and the
design of a final amplifier began.

After a detailed inspection of the vacuum
variable capacitor it was apparent that if a
mechanism could be added for precisely set­
ting its capacity, all ba nd changing functions
in the final amplifier' could be controlled by
the bandswitch alone.



•• •• I I I I

IT"oD
Fig. l-Partiol diagram
of the final amplifier
showing how the po­
sitioning mechanism is
connected to the band­
swi tch to set the plate
tuning capacitor. The
loading capacitor is set

by the bandswitch.

Bandswitching
In the amplifier constructed, a fi ve posi­

tio n bandswitch was employed as shown in
fig. J. One section of this switch selects one
of five pretuned pi-tank grid circuits. The
second section switches the coaxial input
cable to the proper grid tank. The th ird
section selects the required value of load ing
capacitor for the pi-tank output circuit. The
fourth section selects the proper value of
inductance for the pi-tank output circuit.
The fifth section controls the setting of the
motor-driven vacuum variable capacitor.

Capacitor Position ing
T he fifth switch section and the associated

circuitry and components comprise the sys­
tem for setting the capacity of the vacuum
variable. When the bandswitch is thrown,
the vacuum capacitor drive motor power
supply is energized, the drive motor is ener­
gized, the brake is released, the clutch is en­
gaged and the capacitor is driven to the
value of capacity determined by the adjust­
able setting for the particular band. The
drive motor stops, the brake is set, the clutch
is released, and the drive motor power sup­
ply is de-energized. The described sequence
is initiated by selection of a band by the
the bandswitch and the sequence termination
is automatic.

Sw itches
The nucleus of the capacitor control sys­

tem is a traveling cam limit switch. A ren­
dering of this switch is shown in fig. 2. A
plan view, and section through the switch

are shown in fig. 3. The basis of the switch
shown is a cam plate ( Item I I ) which is
supported by and slides along, two cam
guide rods (Item 3). The cam plate is driven
in either direction by the threaded lead
screw (Item 4). The lead screw is geared to
the variable capacitor drive shaft. The ratio
of the gear mechanism is such that, in this
application, the cam plate ( Item I I ) travels
a total distance of three inches as the ca­
paci ty of the variable changes from 20 to
675 micro-microfarads.

It will be seen that the traveling cam limit
switch comprises five identical switch ele­
ments ( Item 12). The operation of these
switch elements is best illustrated by the
section shown in fig. 3. Basically, the switch
element is a single pole, double throw switch,
with a center "off" position. The bottom set
of contacts is normalIy closed and the top
set of contacts is normalIy open. In these
switch elements, the interval of travel be­
tween the opening of the bottom set of con­
tacts and the closing of the top set of con­
tacts is small. The smaller this interval , the
closer the capacitor adjusts to the capacity
value desired. Each switch element (Item
12) includes a striker which is actuated by
the traveling cam.

Each switch element is supported on two
rods which act as a "track" along which the
switch element can be moved throughout the
limits of travel of the cam plate (Item II).
The two rods comprising this "track" are:
guide rod (Item 2) along which the switch
slides, and threaded rod ( Item I ) which pro­
vides support for. and adjustment of the
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Fig. 2- The traveling cam limit switch, shown above, is the heart of the automatic tuning
system. The numbered po rts ore discussed in the text.

switch element. By rotating the threaded rod
( Item I) Ihe switch element ( Item 12) can
be placed at any locat ion within the limits of
travel of th e leading edge of the cam plate
(Item II).

In fig. 3, the left (leading) edge of the
traveling cam plate ( Item I J) is just to the
r igh t of the stri ker of the switch element.
The bottom set of contacts on the switch
element ( Item 12) is closed and the top set
of contacts is open. If the traveling cam
plate is moved to the right , the contacts will
remain as shown. If, however, the traveling
cam plate is moved to the left , the left (lead­
ing) edge of the cam plate will push the
striker upward and th e bottom set of con­
tacts on th e switch element will open. If the
cam plate conti nues to move to the left, the
striker will move upward closing the to p set
of contacts on th e switch element. If the cam
plate continues to move to the left the striker
will ride along the top surface of the cam
plate, the bottom set of contacts on the
switch element will remain open, and the top
set of contacts on the switch element will
remain closed. It should be noted th at by
th is arrangement there is only one very small
interval of cam travel in which both contacts
of any switch element are open, and th at
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the location of this interval with respect to
cam travel is adjustable throughout the
range of cam travel for each switch element.

The traveling cam limit switch is mounted
in the amplifie r chassis so th at slotted ends
of the five threaded rods ( Item I) project
through the front panel of th e amplifier
chassis. T hese are th e five adjustments for
setti ng the capacity of the vacuum variable
for each band.

On the threaded rod for each switch ele ­
ment are two stop guards (Items 8 and 9 ).
The purpose of these guards is to limit the
travel distance of the switch element thereby
preventi ng damage to switch element com­
ponents.

Attention is invited to the five friction
springs (Item 10). One friction spring is
provided fo r each of the five threaded rods
( Item I ) which, by screw-d river adjustment,
determine the capacity selling of the vacuum
variable condenser. The purpose of these
springs is to prevent rotation of the threaded
rod due to vibration of the switch mecha­
nism. This arrangement maintains the ca­
pacity setti ng at the desired adjustment.

Switch Const ruction

No difficulty should be encountered in



obtaining the materials required for construc­
tion. The materials include J" X I" X 'AI "
angle aluminum. Y. " thick brass plate, 14 "
diameter brass rod threaded 14 -20, 'AI " di­
ameter bronze welding rod, thin brass tubing
(available at any model airplane shop), 'AI "
brass rod threaded %2, and miscellaneous
nuts and bolts, preferably brass. The switch
elements are made from switch fingers and
insulation taken from the tuning unit con­
taining the vacuum variable condenser.

Control Circuit

The wiring diagram of the capacitor con­
trol system is shown in fi g. 4. The d.c. power

supply for the capacitor drive consists of a
29-volt , 50 va. capacity transformer, four
silicon diode rectifiers, bridge connected, and
a 2000 microfarad, 50 volt filter capacitor.

The wafer on the bandswitch controlling
the capacitor setting is shown in Position 3.
Note that switch clement S3 is the only
switch clement having both contacts open.
Note also that the drive motor is a perma­
nent magnet type which is reversible by
changing the polarity of the d.c, dri ving
voltage. With regard 10 cam movement, the
rela ys K1 and K 2 (salvaged from the CU­
145/ ARC tuning unit) are connected as
motor reversing relays. Relay K 2 causes the

Fig. 3-Plan view of the travel cam limit switch.
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cam to move to the right. Relay K , causes
the cam to move to the left.

Assume th at the bandswitch is thrown
to Position J. As the bandswitch is ro­
tated, switch ST is momentarily closed
by its associated rotating cam. Closing of
switch S7 energizes th e 28 v, d.c. trans­
fo rmer/rectifier power supply. Voltage is
applied to relay K" through the upper con­
tacts of switch element S,. Relay K" closes
and hypasses switch Sr, thereby ma intaining
110 v, a.c. to th e transformer/ rectifier power
supply. As relay K , is closed. the clutch
solenoid is energized and the clutch is en­
gaged. the brake release solenoid is energized
and the brake is released, the drive motor is
energized and runs, causing the cam to move
to the right.

When the cam plate has moved to th e
right suffi ciently to permit the striker on
switch element 5 1 to move downward , the
upper contacts of S, open. Relay K " is de­
energized th ereb y shutting off power to the
transforme r, disengaging the clutch, and set-

ting the brake on the drive mechanism.
Should the cam plate movement inadver­

tently "overshoot" pe rmitt ing the lower con­
tacts of switch element S, to close, current
through the lower co ntacts of switch element
S , energizes relay K , the reby releasing the
brake. engaging the clutch, energizing the
drive motor, maintaining 110 v: a.c. power
to the transformer/rectifier power supply,
and causing the cam to move to the left until
the lower contacts of switch element S 1 are
opened by th e ca m causing the strike r to
move upward.

As previously stated, the reset accuracy
of this mechanism is a function of the dis­
tance of cam travel during which bOI" con­
tacts of a particular switch element are open.
In the described application the reset accu­
racy of the vacuum variable condenser is
less th an plus or minus one and one-half
micro-microfarads. Because of the reduction
in Q of the plate tank circuit by the resistive
output load, the reset accuracy is well within
entirely satisfactory limits. -
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BY SYLVIA MARGOL IS*

D ESPITEBritain's grudging ac­
knowledgment that the internal combustion
engine is here to stay, those of us who are
keeping our heads when all around are faIl­
ing for these new-fangled means of trans­
port, know that the real way to get about
is on a horse.

Horses still have legal right of way on
British roads and, in the same way that you
should always give preference to a mobile
in a pile-up on the air, you must always
give priority to a horse on the road. Any
difference of opinion between a motorist
and horse that gets as far as the courts is
resolved fairly and without bias by the
judge-against the motorist. Her Majesty
appears on official occasions. looking very
uncomfortable, but lady-like in the extreme,

- 95 Collinwood Gardens, Clayhall, Ilford, Essex,
England.
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side-saddle on a horse. Race meetings bring
out the best and worst in British fashion, the
power of cars is still measured in "horse­
power" and even the most frozen-faced
Englishman has been known to show emo­
tion at the mention or sight of horses.

So the installation of mobile gear in a
horse-drawn coach, with the call sign GB­
ZGG , for a ten-mile run in the country
seemed the most natural thing in the world.
All that was remarkable was that it had
never been done before.

They chose a coach-and-four, the one­
hundred-year-old " Harrier," which used to
ply between London and Leicester and
which reposes now in comparative retire­
ment, carrying visitors around the park at
Woburn Abbey, historic home of the Duke
of Bedford, at 30 cents a trip. The "Harrier,"
of course, is a mere kitten of a coach. Some



GB2GG in the 100·year-old "Harrier" at Woburn Village. The mobile whip can just be seen be­
hind the man in the top ho t a t the bock of the coa ch.

in captivi ty are much older but few still
earn Iheir living. The four horses were called
H ighgate, Newgate, Aldgate and Coachman.

T he owner and driver of the coach. James
Hewat , who had the distinction of having
been at school with the Duke of Edinburgh,
had loaned the coach and the services o f
himself, horses and outriders for a whole
day and had brought along a crowd of his
friends to join in the fun. There was to be
a lu nch at the end of the trip, with roast
beef of course, then the return drive back
to the Abbey. The proceeds of the day were
to be donated to a radio chari ty, the Radio
Amateur Invalid and Bedfast C lub, which
has members a ll over the world, including
several in the United States.

A few days before the event we had a
call from W6H PH, CQ writer Fred Brown,
vacationing in London. He wanted to see
something of the ci ty and o f the British
Way of Life and to meet some radio ama­
teurs. " Keep Saturday free, " I told him,
" We can do a little of everything for you.
We'll pick you up outside your hotel at
8 A.M .. drive you through London and out
the other side, then you're goi ng for a ride
on a stage coach-with mobile gear on
board!"

Would that we could offer such a corn­
prehensive service to every amateur radio
visitor to London!

T he project was devised by Bob Barton,
G3 PQ H, indeed a man of ideas. It was at
his instigation that a local radio club hi red
a double-decker bus to take the mem bers to
a H amfest, with mobile gear on board, op­
erating G B3 BUS/ Mobile, the first bus ever
to use mobile amateur radio.

The people who rode inside and on top

"We are operating mobile from a stage coachl"
That's G3PQH. Bob Borton. who devised the

project.
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The "Harrie r" used to ply betwee n london and
leicester (pronounced "lester").

of the coach had hired or made mid-Vic­
torian costumes for the occasion. Those of
us who followed tamely in our horseless
carriages made do with twentieth century
clothes and insipid they looked by the side
of the splendid and dashing cut-away coats,
toppers, frilled shirts and broidered weskits
of the gentlemen, and the lovely, graceful,
feminine gowns, bonnets, mittens and pel­
erines of the ladies, although the ladies con­
fessed that they wore stretch nylon pants
underneath their long skirts, because it was
a chilly day, although the Spring sunshine
shone bright on the awakening countryside.

They started from a pub in Woburn Vil­
lage ca lled the " Royal Oak." Everything in
Britain starts and ends at a pub. The coach
rattled off in fi ne style, sent off by the village
policeman , three dogs, fi ve children, an octe­
genarian who thought that sanity had re-

•

We set off in fine style down the villag e street.

turned to the world once more, and a slightly
bemused party of American tourists who
assumed that this was the way the British
normally spend a Saturday morning. But
they were very sporti ng and entered into the
spirit of the thing, with fin e shouts of "fare
thee well" and "God speed" and "Gadzooks"
as we clatte red off.

The "Harrier's" speed is 8/ 10 miles an
hour and the cars in the procession didn't
like that at all , but we had no time for their
tantrums, changed down firmly and told
them to get on with their job!

t •

-
The broidered weskits of the g entleman and the long
skim of the ladies made our twentieth century clothes look

ins ipid.

•
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Fred Brown, W6HPH, a CO writer, vacationing
in U.K., sa w more of the " British Way Of l ife"

thon he ex pected.

Drivers overtaking the long queue of cars
in the narrow country lanes looked annoyed,
understandably, until they saw what it was
holding them up, then there were shouts
and halloos of joy, and children leaning out
of every window and waving, and dogs
bark ing, and the horses tossed their head s
and the coachman cracked his whip and the
operators called "CQ" and policemen at
quiet crossroads held up the tra ffic with a
flourish and everybody was happy it was
Spring and Saturday and that there were
sti ll daft things like coaches-and-four with
mobile gear on board, to pro ve that there's
st ill some fun to be had, if you know where
to look for it.

T he mobile rig they had installed was
on a.rn.. which seemed a pity, for, on the
way north out of London, we had worked
a gaggle of W6's, 5/9, no trouble at all on
s.s.b. Then we real ized that a.m. operation
is just about suitable for the horse-and­
buggy age. They couldn't get a bite at first,
so we tuned up on 20, on the Drake T R4,
using the Mark Mobile heliwhip, worked
a couple of Europeans and alerted them to
the very unusual QSO that was theirs for the
taking. Some of the foreign amateurs had
difficulty in understanding, then in believ­
ing, that G B2GG was really operating from
a stage-coach. One Russian refused to be­
lieve it altogether and doggedly logged the
QSO without the mobile qualificat ion . But
then the Russians still won't accept the
principle of mobile operation, so you can't
blame them for gelling crazy-mixed-up at a
situation like this.

There had been a breath of criticism be­
forc hand that GB2GG was a sensational
stunt, frivolous, non-constructive and do ing
nothing to help the image, nor the advance-

A group of people had got together to do noth­
ing more tha n have a bit of fun and raised $100

for a ra dio cha rity.

ment, of amateur radio. But, at the cere­
monial luncheon, at another gorgeous pub
called the " Five Bells," James Hewat said
that here were two groups of people, each
of them with an obsessionist hobby. One
hobby, coaching, was old. T he other, ama­
teur radio, was young. Vet the two groups
had got together in amity and good-will to
do nothi ng more than to have a bit of fun,
a day out in the country, to enjoy them­
selves in the pursuit of their hobbies, and
to raise money for a most deserving charity.

It was certainl y thought-provok ing, that
speech. Radio amateurs do tend to get so
hot under the collar about their hobby,
about "my" freque ncy, and whether a reef
is a reef or a country and whether you can
call yourself a radio amateur if you don't
wind you r own coils. . . . And here we were,
relaxed and laughing, qui te a knotty tech­
nical problem overcome, with that mobile
gear in the coach, and we had made one
hundred dollars for the Rad io Amateur in­
valid and Bedfast Club.

So nobody had any cause to grumble, not
even the horses. •

"G ood OXI" That's a whole pint of strong Brit­
ish beer in the tankard.
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BY TOM AQUINAS COX, O.F .M. CAPUCHIN W2CBX*

L the June News Notes you saw an
article concerning the IMRA and the 'Peace
Corps?' Now I can say the Peace Corps and
IMRA. For the past few months I have been
trying to discover if amateur radio could
become a part of the Peace Corps. There
have been many obstacles to overcome. At
the moment the solution of these problems
is becoming clear.

IMRA is very concerned with this prob­
lem. We would like to see amateur radio
be of service to the Peace Corps. We feel
this would be of advantage to the PCV's
and to the people they are working with.
IMRA wants to bring these advantages to
the Peace Corps. If we succeed. not only
will the Peace Corps benefit from the use o f
amateur radio, but the condition of amateur
radio will be enhanced by its use in the
Co rps.

I have been in communication with Mr.
Stuart Awbrey, ed itor of the Peace Corps
magazine The Volunteer. His cooperation
has been encouraging and extremely helpful.
He has pointed out the problems involved
in this matter while showing areas of possi­
ble cooperation. This is a section of a letter
I received from him last month.

"I was glad to read your further views on
radio communications possibilities for the
Peace Corps, and I appreciate your deep in­
terest in and concern with the subject of
amateur radio around the world. Again, let
me say that I think members of the Peace
Corps would be in agreement with your ult i­
mate goal o f better understanding through

"Mary Immaculate Friary, Garrison, New York.
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better communication. And some volunteers
undoubtedly are convinced that amateur
radio should be applied to this end.

"But at the same time the Peace Corps
has had a number of unpleasant experiences
with radio operation by Volunteers, and
aside from isolated individual cases I do
not think you would find much support in
the agency for any type of institutional
radio effort. By and large the objec tions to
extensive use of amateur radio have de­
veloped out of co ntradictions between radio
use and Peace Corps goals.

"For example, you cite recent earthquakes
in Latin America as a time when Volunteers
might have utilized amateur radio. The
Peace Corps is seldom engaged in d isaster
relief, and I think most Peace Corps offi­
cials on the spot would favor some role for
Volunteer work in such situa tions other than
communications work. Also, you cite the
need for Volunteers in the field to talk over
problems and discuss solutions among them­
selves and support groups. In most areas the
Peace Corps attempts to keep Volunteers
apart from one another because clustering
has tended to encourage Peace Corps intra­
murals at the expense of re lationship with
host nationals.

"As for host national regulations, which I
cited in my earlier letter, you must keep
in mind that the Peace Corps is very sensi­
tive to any real or imagined identification
with political activity and especially intelli­
gence gather ing. Only recently I read a
propaganda paper which said Peace Corps
Volunteers used radio to transmit informa­
t ion of a polit ical and military nature. Such



charges are not unfamiliar, and I doubt if
many people believe them. Still , it is one
area of vulnerability. Also, I think one must
distinguish between private, individual radio
operators and representatives of the United
States government who might operate radios.
Because the Peace Corps is an agency of
the Government, Volunteers may be seen
as agents of govern ment policy. If numbers
of them were equipped with radio transmit­
ters and receivers, an unfortunate interpre­
tat ion of their activities could easily develop.
Perhaps missionaries or businessmen would
be less vulnerable here.

"In my earlier letter, I perhaps gave the
impression that an agency-wide policy gov­
erns the lise of all radi o usage in the Peace
Corps. Let me clarify that. As far as [ can
tell, the only agency-wide regulation is the
one that bars all Volunteers from taking
radio transmitters to their overseas assign­
ments. Regulations governing Peace Corps
use of radio overseas are determined by the
Peace Corps director in each country. So
in fact we have 53 "policy makers" in thi s
area, one in each Peace Corps nation. Some
o f them, of course, have no latitude be­
cause the host country imposes a ban. Oth­
ers have wider discretion and, as we know,
Volunteers in some nat ions have maintained
transmitting equipment.

"The above reservations about widespread
use of amateur radio in the Peace Corps are
general and arc drawn from what I gather
to be the prevailing mood of officials in the
agen cy. I am very doubtful that any of the
regional operating divisions of the Peace
Corps would endorse an agency appli cation
of radio transmitters at this time, though cer­
tainly some country directors and some iso­
lated Volunteers will continue to usc radio
as a means of communication."

Conclusion
It seems now that we have made some

progress. Amateur radio is not o ut-lawed for
Peace Corps Volunteers, but neither does
the Peace Corps officially support the gen­
eral use of amateur radio for its volunteers.
There are limited areas where the use of

amateur radio is possible and permissable.
With the continued cooperat ion of the

Peace Corps IMRA is going to try to de­
termine where these areas are and then try
to bring the advantages of amateur radio to
them, [ hope to have a definitive solution of
this matter in next month's News Notes.

IMRA Convention-August 7th and 8th

This is the final reminder and invitation to
you to join the IMRA members at their con­
vention in Asheville, N.C., this month. We
are expecting many members from around
the country. Join us in Asheville.

This year's meet ing is expected to be ac­
tion packed and most enjoyable. Many of the
IMRA projects have to be discussed, and
we could use your fresh thoughts. Progress
is possible only with your continued help
and cooperation. IMRA is on its way to
success. We need your help now more than
ever.

One project, for example, that needs your
immediate support is the weekly Interna­
tional Communications Service. As you
know IMRA meets weekl y on IS meters and
20 meters (14. 270 mc and 21.393 mc ) at
1830 GMT to provide a communications
service for Latin America. We need many
more stations on these frequencies to Iac ili­
tate traffic handling and phone-patching.
Knowledge o f our service is spreading in
Latin America. Each week there are more
stations call ing in for assistance. I am sorry
to say there are some we just can't help be­
cause there is no station on frequency in the
area being sought. May I encourage you to
just monitor one of the two frequencies
each week. Your help to IMRA will be a
help to amateur radio.

For late convention registration write :
Rev. John Wall, 237 Victori a Road, Ashe­
ville, North Carolina 28801. Registration
before August first is $5; after August 1st $6.

For those of you with mobile rigs, the
talk-in frequency has been establi shed as
3,956 kc on Sunday afternoon, August 6,
I r .M. to 8 P.M. EDT : Monday morning,
August 7, 6 A.M. to 10 A.M.

I hope to see all of you in Asheville! -
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vapor-cooled
high-linearity tetrode
powers unique new 2000
watt PEP linear amplifier

We have a new brochure entitled " Linear AmPlifier -·
and Single Sideband Service." Write for your copy.

EIMAC
Division of Var ian

San Carlos, Ca li forn ia 94070

1

-_._- -,--- ~-

4CVI 500B
TYPICA L OPERATION (Fre que nCies below 30 MHz)

DC Plate Vo ltage ..... .. . . ... . 2500 2750 2900 V
DC Scree n Vo ltage .. . .... ... . 225 225 225 V
DC Gnd Vo ltage . . . . . . . . . . . . .. - 34 - 34 -34 V
Zero -S ig na l DC Plate Curre nt. . 300 300 300 mA
S ingle-Tone DC Plate Current .. 720 710 755 rnA
Two-Tone DC Plate Current . ... seo 555 542 rnA
DriVIng Power ... ..... .. _. . • .. 1.5 1.5 1.5 W
Useful Output Power .. . . . . .. . • 900 1100 1100 W
Inte rmodula tlo n D rstortron

Products ,
3fd Order . ....... . . . . . . . . . . - 38 - 40 -43 db
5th Order . ..•....• . . .• . .. . . - 47 -48 - 47 db

,,

The unique new linear ampliher shown here is powered
by an EIMAC 4CVl 500B tetrode. The ulnmete in amateur
equ ipment, th is f ine linear was designed by Jack Quinn.
W6MJG. and use s the advanced concept of vapor-phase
coolrnq for ultra -quiet operat ion. The amplifier runs cooler
than mo st Iorced-e fr-cooled emphhers. and because there
is no extraneous noise from air blowers. your shack is
quiet - ideal for rece iving weak OX stqnats l On CW, the
amphfter ha s an average input of 1 kW. with only 400
watts of plate drs stpanon at 60% efficiency.

High SSB performance of the amphher is credited to
the 4C V 1500B' s out sta nding intermodulati on d istortion
cberactensncs ... better than -40 db th ird-order products
at all drive power levels from zero to 2 kW PEP. The
4CVl500B-and its air-coo led brother . the 4C X1SOOB ­
are products of a four-year development study wh ich in­
cluded c pnmtzauon of internal tube geometry by computer
techniques. Because the lube has very low grid intercep­
t ion (typically less than 1.5 rnA grid current) it is pcsstble
to drive the grid positive without adverse effects upon
the drstcrncn level of the driver. Both tubes are recom­
mended for Class ABI linear amplifier serv ice. For further
Info rmati on on advanced EI MAC power tube s. wr ite Ama­
teur Services Department or contact your nearest EIM AC
dtstrtbutor.

--
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l eft : SX-l46 Receiver. Right: HT·46 Tra nsmitte r.

CQ RevieW's:
}

\,

The Hallicrafters

HT-46
• An All-Band S . S . B . Trans:mit ter

BY WILFRED M. SCHERER.* W2AEF

SOMEtime ago CQ reviewed the
Halli crafters SX-146 amateur-hand-only re­
ceiver 1 in conjunc tion with which a com­
panion unit , the model HT-46 transm itter,
was designed for optional transceive or
independent-frequency operation. Unfortu­
nately, th e evaluation had to he limited to

*Technicat Director, CQ.
1 "CQ' Reviews the Hallicraf ters SX-146 Receiver,"
CQ Ju ne '66, page 58.

the receiver alone, inasmuch as the trans­
mitter was not available to LIS at the time.

Since we now have one of these units on
hand and since the receiver itself had turned
out to he a dandy job, a report on the trans­
mitter should still be of interest at this time.
In order to better understand the similarities
and other feat ures between the two units, it
might be well to also refer to the review on
the SX-146.
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Hallicrafters

CQ Reviews:

HT-46 Transmitter

(continued)

The

This perfect
mate for the
compact SX-146

•receioer pro-
duces top quality
SBBfrom
80-10 M. and offers transceive
operation to boot!

•

The HT-46 transmitter is an s.s.b.Zc.w.
rig for operation on the 80-10 meter amateur
bands. Besides being designed for use along
with the SX-146 receiver, it also may be
employed separa tely to serve as an inde­
pendent transmitterl exciter. The power-input
ratings are 175 watts p.e.p. on s.s.b. and 150
walls on c.w. Full band coverage is available
with a conslant tuning rate over 500 kc seg­
ments (4 segments used for the 10-meter
band ). Operation may be obtained on either
upper or lower sideband on any range.
Hallicrafrer's customary amplified a.l.c. sys­
tem is included. There also is a built-in
power supply.

Deta ils
Single-sideband generation is em ployed

with a 6-pole 9 me crystal filt er using single­
signal conversion to the amateur-band fre-

quencies obtai ned directly with a 5.0-5.5 me
v.f.o. (for 3.5 and 14 me ) or by pre-mixing
the v.f.o, o utput with an appropriate crystal­
controlled frequency (fo r 7, 21 and 28 me )
to produce the required heterodyning signal.
A block diagram of the setup is shown at
fig. 1.

There are two stages of speech amplifica­
tion. A third stage functions as a cathode
follower to provide an impedance match to
the balanced modulator which employs two
solid-state diodes in a series-connected ar­
rangement as shown at fig. 2. The carrier­
balance control is an internal screw-driver
adjustment and need not be reset, except for
an occasional touchup as the equipment
ages.

The carrier osci llator is a conventional
affair using a triode oscillato r with a tuned
plate. The 6-pole crystal filter is designed
for a nominal bandwidth of 2. 1 kc at 6 db.
The carrier-oscillator crystals can be ad­
justed with tri mmers fo r the correct fre­
quency relation to the filter passband and
are thus set so that the carrier is 25 db down
the filter skirt. When sidebands are changed,

Bottom view of the HT·46. The silicon rectifiers
for the power supply are on the oblong board
neor upper right. The dual-section drlve-tunlnq

capacitor is near the center.
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the. crystals are switched to shift the fre­
quency 2.8 kc to the opposite skirt of the
filter. T he freq uency of the v.f.o. is not auto­
matically compensated for this change, so
the transmitter must be retuned by 2.8 kc
when operation is shifted from one sideband
to the other.

The heterodyning-signal injection at the
transmitter mixer ( V,) is obtained from a
"heterodyning" mixer ( V SII ) ' For the 3.5
and 14 mc bands this stage operates as a
straight-through amplifi er at the v.f.o. fre­
quencies of 5-5.5 me, in which case the dif­
ference-frequencies, combined with the 9
mc s.s.b. signal at V" provide 3.5 mc opera­
tion. The sum frequencies are used for 14
mc.

For the other bands the v.f.o. signals arc
pre-mixed at VRII with crystal-controlled sig­
nals from V RA and are fed through bandpass
circuits to provide heterodyning signals at V,
of 16-1 6.5, 30.5-30 and 37-39 mc for the 7,
21 and 28 mc bands respectively.

T he output circui t of the transmitter mixer
is gang-tuned with the output circuit of the
driver for the final p.a. which consists of a
single 6H F5. The p.a. is neutralized in the
customary manner. The output circuit is a
Pi-network with loading fixed for 50 ohms.

A meter may be switched to show relative
r.f. output power or p.a . cathode current. In
order to obtain better accuracy at the low
end of the meter scale, the meter is connecred
in a bridge circuit when the p.a. current is
to be read. The bridge is arranged so that the
p.a, idling current does not produce a for­
ward current through the meter. The zero
poin t on the p.a. current sca le is therefore
calibrated as 40 rna, which is indicative of
the current for the required bias setting. A
second scale is calibrated 0-100 for the r.f.
output readin gs. Either function is selected
with a slide switch.

-
H

4
&0

~H~.. .. .. ....... .....
• •

Fig . l-Block diagram fo r the HT-.46. See text
for oscillator-injection frequencies at V,.. For
tran sc eive operation, the oscillator injection from
the SX-146 receiver is applied to V.. through the
v.f.o. switch which ol so disables V IA and V7 with

cutoff bias.

August, 1967 • CQ • 49



.-

..~
'<•

Ampl ifi ed A.L.C.
An amplified a.l.e. voltage controls the

gain of the 9 me i.f, amplifier as needed to
prevent overdriving the p.a. It is obtained by
sampling the a.f. component that is produced
during modulation by a voltage drop, across
a grid-return resistor in the p.a., that occurs
whenever grid current starts. This signal is
ampl ified and converted to a d.c. potential
by mean s of a voltage doubler. Unli ke most
other systems, the amplified control voltage,
thus provided, acts extremely fast and thus
causes the control action to take hold before
any degree of fl at topping can take place.

Transfer between transmit and receive is
conducted using push-to-talk; however, an
add-on v.o.x. accessory also is available. Be­
sides switching the transmitter circuits, the
transfer relay also activates the associated
receiver standby or muting facilities through
a rear-apron plug. Auxi liary s.p.d.1. contacts
(arm grounded) also are available for con­
trolling external accessories. such as an an­
tenna relay which, by the way, is not
included in the HT-46.

Carrier for tuneup and c.w. operation is
obtained by unbalancing the "balanced"
modulator with a d.c. potential applied to
one leg of the modulator through a carrier­
level control. One of the s.s.b. carrier­
oscillator crystals is used and although its

50 • CO • August,' 967

Top view of the HT·46. Port
of the enclosure for the p.o.
has been removed to show
the components . Behind the
ta nk coil is the plate choke
from the top of which a
bracket holds a piston-type
neutra lizing capacitor . The
v.t.c. tuning capacitor is at
upper center. The crystals are
at the upper left where only
one of the In-meter band

crystals is install ed .

-

frequency is well down the filter skirt, there
is enough r.f. output from the oscillator,
when the modulator is unbalanced, 10 allow
sufficient ca rrier to get th rou gh the filte r.
G rid-block keying for c.w, is employed with
an R-C shaping filt er at the transmitter mixer
and driver.

Tra nsc e ive Operation

Where transceive (or slave) type ofoper­
ation in conjunction with the SX·146 re­
ceiver is desired, only the v.f.o. output from
the receiver is required to be fed to the
transmitter, This is done th rough a rear­
apron phono jack that is connected to a
slide switch on the panel marked V. F .O. For
normal independent frequency control the
swi tch is placed at XMTR. For transceive
work it is placed at RCVR in which case it
disables the tran smitter v.f.o. ( V 7) and the
pre-mixing heterodyning oscillator ( V",, ). It
also applies the receiver v.f.o. or its premixed
v.I.o. signals to VlO U and then to the trans­
mitter mixer. Instantaneous switching be­
tween transceive and independent operation
is thus possible by sliding the switch one way
or the other.

In order to maintain synchronized trans­
mitter carrier-generator and receiver b.I.o.
frequencies, the crystals in the b.f.o. are
adjusted to zero beat with the carrier-



Fig . 2-Circuit for the balanced modulator used
in the HT·A6. O n c.w. and tuneup the operation
switch is closed a nd the balance is upset with a
d.c . pote ntial difference between the ccrrler­
ba lance pote ntiometer and one side of the mod­
ulator. The degree of unbola nce is ad justed by

the carrier-level control.
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osci llator crystals when the equipment is
in itially set up. em",

OK.

Frequency Spoiling

A calibrating position is arranged so that
when inde pendent frequency control o f the
transmitter is engaged, its signal frequency
may be heard on th e receiver and set to zero
beat with any frequency 10 which the re­
ce iver is tuned , such as th at o f Ihe station
yo u're working. This is done with a slide
switch which activates all the transm itter
stages, except the p.a. and speech amplifier.
At the same time it unbalances the modu­
lato r and inserts the carrier-level control
which may be used to set the calibrat ing
level.

Power Supply

T he built-in power supply operates fro m
117 v.a.c. It employs 8 silicon diodes in a
bridge-recti fie r configu ra tion to supply 650
v.d.c. plate potential for the p.a. A low­
voltage source for other stages is obtained
from a center-t ap on the power transformer,
in whi ch case one sec tion of the bridge
fun ct ions as a full -wave cente r-ta p rectifier.
Bias of - 130 v.d .c. is obtained from a sepa­
rate winding and a half-wave rectifier. The
power-supply circuitry is shown at fi g. 3.

Con struction

Styled to match the SX-146 receiver, the
HT-46 transmitter is installed in a square­
cornered cabinet that fits the motif o f a panel
dominated by a similarly-shaped bevelled
escutcheon for the slide-rule dial. The v.f.o.
tuning is accomplished using a string drive
with a "fly-wheel" tuning control that rotates
about 2Vz revolut ions per 100 kc.

The dia l is calibrated in 5 kc ste ps spaced
about ~f1" a part over a 500 kc range on a
common scale for all bands. The scale can
be mechanically moved to the left or right,
by a small tab on the panel, for calibrating
against a known frequency. Calibration nu­
merals a re located at each 100 kc increment
and are separately provided for the individ­
ual amateur bands ( including each of the
four segments on the 10-meter band), thus
furni shing a direct frequency readout. This
is espec ially helpful, since the frequency on

th e 3.5 and 7 mc bands increases going from
left to right, while on the other bands it ri ses
going in the opposite direction. This happens,
because either the sum or difference mixing
frequencies are used in the va rious cases.

Sidebands on the different bands also are
in reverse for the same reason. but in o rder
to keep track of whic h sideband position is
which for each band. red or white identifica­
tions at the sideband switch are correlated
with similarly color-coded markings at the
bandswitch.

The panel has mic-gain and carrier-level
controls, separate driver and p.a. tuning and
a standard 3-circuit jack for a p.t.l. mic. T he
c.w. key jack is on the rear where the re also
is an I I-te rminal socket for interconnections
between th e associa ted receiver and controls
for an exte rnal an tenna relay.

Phono jacks arc used fo r th e antenna and
the v.f.o. output from the receiver for trans­
ccive operation.

Facil ities are provided on the rear for
mounting and plugging in a v.o.x. add-on
accessory. The overall dime nsions of the set
are 5V." X 13 Vs " X I I" (H .W.D .) and it
weighs 26 Ibs.

Pe rformonce
The HT -46 performed better than the

specifications, putting out an s.s.b. signal of

August, 1967 • CQ • 51



Fig. 3 - Power -supply
setup for the HT-46.
The p.c. plate poten­
tial of 650 v, is ob­
ta ined from a full-wave
bridge, one half of
which functions as a
full - wave center - tap
rectifi er for the low­
vo ltage source. Th e
center tap is at positive
potential , rather than
negative as usually is
the case, due to the
reversed polarity of the

diodes.
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125-1 30 watts p.e.p. on all bands with a
p.e.p. input of 220 watts (120 v.a.c, line
potential ) . On tuneup and c.w. the output
was 100 watts with 175 watts input, except
on 21 and 28 me where 75 watts output was
found with a corresponding decrease in in­
put. Apparently this was due to less steady­
state drive available on these bands than
dynamic drive with s.s.b. voice modulation.
On s.s.b. the unwanted-sideband suppression
was within the rating of 50 db @ 800-2200
c.p.s., with carrier suppression a like amount.
Two-tone test patterns indicated good linear­
ity and thanks to the fast-acting amplified
a.l .c., no evidence of adverse fl attopping was
observed during voice modulation, even with

• ••maximum rruc gam.
C.w. break-in operation is not possible, as

the swi tching between transmit and receive
must be conducted manually; however, some
convenience is provided by a second standby
( RECE IVE) position next to the c.w, position
at the function switch to eliminate the need
for going through the other posi tions (LSB &
US B) to get to the normal standby setting.

The freq uency stabili ty was essentially the
same as reported for the SX- 146 receiver
and as such was well within the specifications
of 500 c.p.s. drift in first hour aft er 15­
minute warmup and less than 100 c.p.s.
per-hour thereafter. The shift with ± 10%
line-voltage variation was within -+- 50 c.p.s,
Excellent stability also was experienced un­
der mechanical stress.

On-the-air reports of clean and good­
quality signals came up to the expectations

resulting from our lab tests. The set tunes
up easily and handl es smoothly and the fine
frequency stability adds much to operating
pleasure.

Either transceive-type operation in con­
junction with the SX-146 receiver or inde­
pendent frequency control of the transmitter
by itself worked out nicely and for the latter
type operation the frequency-calibrat ing (or
spotting) arrangement works like a charm,
part icularly as needed for c.w. whe rewith
independent frequency control must be used
in order that the receiver may be tuned for a
beatnote on a received signal that is on the
transmitte r frequency. Needless to say, the
usc of independent frequency control also is
hand y for receiving out-of-band DX stations
while you're transmitti ng in your own legal
band.

Along with the SX-146 receiver, the HT­
46 transmitter makes a neat and complete
station setup, taking up scarcely more room
than a conventional transceiver and its asso­
ciated power supply. The setup also offers a
higher degree of flexibility.

Operation of the HT-46 is not limited to
usc with the SX-146 only, as it will do a
bang-up job as a separate and independent
transmitter/ exci ter alongside other receivers
as well.

The Hallicrafters HT-46 transmitter is
priced al $369.95. Four crystals arc required
for complete IO-meter band coverage; only
one is supplied with the unit , for 28.5-29 me.
T he HA-1 6 Add-on V.OX . Adapter is
$37.95. T he ma nufacturer is Hallicrafters,
Inc., 5th and Kostner Aves., Chicago, III.
60624-W2AEF
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The author tells the story of micro­
waves, what it is, what it is used for
and what it looks like . The design and
application in industry and amateur

radio is also discussed.

M CROW AVE is a broad term;
it cannot be sharply defi ned. Like "transis­
lor", which could mean anyth ing from a
portable rad io to a solid-state amplifying
device, "microwave" has many connotations,
some of whic h can be attributed to popular
usage by the non-technical public. "Micro­
wave" could be one of those new-fangled
kitchen stoves that cooks by means o f r.f.
energy; or, it could be the means by wh ich
radio and T V broadcast programs are carried
from coast to coast, over land or by satellite.
Let us sec if we can pin down this elusive
word .

What is it?

Literally, "microwave" means extremely
small or very short wave lengths. Today we
are more used to thinking in terms of fre­
quency rather than wave length, so then it
could be u.h.f. or s.h.c.-super high fre­
quency. (You all are aware, no doubt, that
v.h.f', is defined as 30 to 300 me, u.h.f. as
300 to 3000 me, and s.h.f. as 3000 to 30,000
me.) We can't simply define microwave as
anything above, say 3000 me. That would be
too easy. Act ually, those of us who are in

Ty pica l to ll p laza installatio n o f grid pa ro- · 431 Woodbury Road, Huntington, L.I. , N.Y..
bolas on an Il linois to ll road system. 11743.
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the business professionally also think of it in
broad terms, possibly as those frequencies
above which ordinary tubes do not work
satisfactorily; perhaps those frequencies
where coils and capacitors give way to short
coaxial lines as circuit elements. T his "grey"
area could be roughly 400 to 1000 mc.

What is it used for?

Besides the limited kitchen stove applica­
tion previously mentioned , the use of micro­
wave can be divided roughly into two
categories : (I )- Radar, and (2)--Com­
munications. Let us begin with "Radar," a
contraction of RAdioDetectionAndRan gi ng.
You know the most common uses; tracking
aircraft, missiles, or thunder storms. An­
other use with which you might have had
some experience, the radar speed trap.
( More about this later. )

In communicatio ns, microwave is used
largely for poin t-to-point communication:
th ink of it as a cha in with many links. Why
microwave in stead o f telephone lines or
cable? Well, for two reasons, which could
be rolled into one: Accessibility and econ­
omv. It might be uneconomical to run lines
or lay a cable between certain points. It
might even be dangerous. (In some for eign
countries wire or cable lines are immediately
stolen.) Such a microwave system may
carry 600 or more telephone circuits; and, in
addition, hundreds of teletype or data cir­
cuits. (Yes, computers do talk with each
other.) American T elephone and Telegraph
and Western Union are the bi g operators
here. Much of your TV is ca rried over
A.T.&.T. microwave, too.

Small microwave cha ins may have only
a few hops and may ca rry only five or 12
channels. The petroleum and gas pipe line
companies are the big users of these "thin
route" systems. Small independent telephone
companies also make good use of such
relatively inexpensive microwave. There is
such a system on Mt. Washington, New
Hampshi re , used because it was not eco­
nomical to string lines or a cable up the
mountain. Another such system off the coast
of Maine links the little fi shing community
islands of Matinicus and Swans Island with
the mainland.

Even smaller systems, having just one hop
and carrying only one voice channel plus a
few tone channels for control purposes, are
used by police departments to control a
remote repeater station, for contact with
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their highway patrol cars. Such a system is
used by the Suffolk County Police, providing
a link between their headquarters at H aup­
pa uge and their remote base station at
Coram.

What's II Look Like?

Microwave communication systems are
readily identified by their tall towers or masts
and their fi xed parabolic or "dish" type of
antennas. You can see these along most
thruways or turnpikes, part icularly at toll
booths and near administration or mainte­
nance buildings. Sometimes the dishes are
on the ground, alongside the tower, point­
ing up to a large plane reflector mounted at
about a 45-degree angle near the top of the
tower. These are known as "periscope" an­
tcnna systems, and sometimes the reflectors
arc called "fly-swatters," because that's what
they look like. You may have seen such
antennas at the FAA install ations at Wantagh
and at MacArthur on Long Island.

Radar installations are readily identified
by their large semi-parabolic rotating an­
tennas. Sometimes these are covered by a
large plastic dome for protection against the
weather. The traffic or speed radar you
seldom sec-until it's too late. It might be
a small green box on a camera-like tripod,

Vie w of 0 six fo ot g rid parabola for 960 mc .
Photo courtesy o f Mark Products.



of frequency : L-Band 1120 to 1700 mc;
S-Band 2600 to 3950 me; C-Band 3950 to
5850 me, X-Band 8200 to 12,400 me, and
K-Band 18,000 to 26,500 mc. Traffic con­
trol speed radar operates at 2455 mc or at
10,525 me,

Under the heading of communications,
simple control and repeater stations operate
in the 450 to 470 me region. Thin route
systems usually usc 952 to 960 mc or 1850
to 2200 mc. Most commercial high-density
systems, those with hundreds of channels,
operate about 6000 to 7000 me, except that
A.T.&.T. also uses 3700 to 4200 mc fo r their
high-density and TV cross-country TD-2
system. Other commercial bands for high­
density or TV exist around 11 ,000 to 18,000
me, however these bands arc less used for
technical and economic reasons.
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View of a six foot grid pa ra bo la for 1900 me.

Photo courtesy Mark Products.

just off the side of the road. A patrolman
could be sitting on a camp chair nearby.
Or, you might see, if you look real close, a
parked and unmarked patrol car with a
strange-looki ng "spotlight" mounted on its
cowl. (II's really a tiny parabolic reflector
antenna. )

Frequencies

Where are all these microwave stations,
frequency-wise, in respect to our amateur
bands? First of all , our bands (in this
"microwave" region ) are : 420-450 me,
1215-1300 me, 2300-2450 me, 3300-3500
me, 5650-5925 me, 10,000-10,500 me,
21 ,000-22,000 me; and, everything above
40,000 mc.

Radar bands are given letter designations,
the most common of which are, in the order

Emission

Radar emissions are generally of the pulse
type. The microwave radar transmitter emits
a short high power pulse of r.f. Concentrated
into a very narrow beam, it bounces off a
target and returns to the receiver. connected
to th e same antenna. Of course the recept ion
takes place in between transmitted pulses.
The time it takes the pulse to return is trans­
lated into distance from the target, and the
rotation of the antenna permits the direction
to be determined. The information gained is
usually displayed upon a cathode ray tube in
the form of a map.

Speed radar is almost a completely dif­
ferent device. Its emissions are not pulsed.
but are c.w. The beam is relatively broad
and is pointed in the general direction of the
traffic flow. A companion receiver also con­
nects 10 the antenna, but via a hybrid ring
which nulls out the transmitter. The beam
bounces off a moving car and returns to the
receiver, but it is not nulled out because the
carrier phase and frequency has been
changed due to the Doppler effect ; and, the
frequency difference depends upon the speed
of the car. The difference is audio and can

Band Frequency (me) Waveguide Sizej
L 1120 to 1700 6.6" X 3.4"
S 2600 to 3950 3" X 1\-'2'
C 3950 to 5850 2" X I"
X 8200 to 12,400 I" X \-'2 '
K 18,000 to 26,500 lh " X lA '

Region Frequency (me)
U.H.F. 420 to 450
U.H.F. 1215to 1300
U.H.F. 2300 to 2450
S.H.F. 3300 to 3500
S.H.F. 10,000 to 10,500
S.H.F. 21 ,000 to 22,000
E.H.F. all above 40,000

Microwave Bo nds. Amate ur Microwave Bonds .
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~" Heliax® Coaxial Cable. Photo courtesy of Andrew Corporation.

easily be measured by means of a counter­
type audio frequency meter calibrated in
miles-per-hour rather than in cycles. While
an ordinary meter movement permits visual
read ing of speed, there is also connected a
pen-recording type of meter, such as an
Esterline-Angus, which provides legal evi­
dence for court room use.

Microwave communications emissions are
most likely f.m. although there are some
systems which utilize pulse time modulation
or pulse code modulation. Depending, of
course. upon the band used and the FCC
regulations that go with it, the transmitter
and companion receiver are capable of trans­
mission of an extremely wide baseband-up
into the hundreds of kilocycles. This means
that many voice channels can be carried,
each one with its own carrier frequency. The
channelizi ng equipment is called "carri er
equipment," and the super-imposing of these
extra channels on the microwave is called
"multiplexing."

Voice frequency carrier equipment, itself,
may be double sideband a.m., double side­
band suppressed carrier, single sideband
suppressed carrier, or f. m. The double side­
band a.m. is the least complicated and the
least expensive, so it is used mostly on thin
route systems where only a few channels
are requi red. The single sideband carrier is
the most expensive. but it is used to conserve
baseband spectrum where a large number of
channels are required. Most large mult i­
channel systems also use some form of
synchronization by transmitting a "pilot"
carrier from which all mixers are fed or to
which all oscillators are locked. The object
here is to eliminate the translation frequency
error which would cause distortion.

Telegraph, and by this we really mean
teletype or data, carrier equipment usually
is of the audio frequency shift (a.f.s.k.) type.
Telegraph channels, depending upon the
speed of transmission required, might use a
frequency shift of ± 42.5 cycles with chan­
nel spacing of 170 cycles for slow speed
teletype or control data. This means that,
in a synchronous multiplex system, you can
put about 16 a.I.s.k. telegraph channels into
each voice channel, if you wish. High speed
data transmission equipment, for computers
for example, could use ±600 cycle shift and
might require a complete voice channel for
each data channel.

Equipment

In broad terms, radar equipment may use
specia l tubes such as klystrons and magne­
trons to generate the high power pulses
required. A klystron is also used frequently
as the local oscillator in a microwave super­
het receiver which usually uses a crystal
diode first mixer. Transmission lines are
wave guide needed to handle the high power.
An " I.-Band" (1120 to 1700 mc) radar
wave guide has a cross section of 6.6 X 3.4
inches. Very expensive, naturally.

Communications equipment for the lower
microwave bands, say 450 to 2300 me, is not
much different from the mobile f.m. two-way
radio gear used by taxis and the police. The
diffe rence mainly is in the tubes or semi­
conductors used and by the fact that tuned
lines are used instead of coils. In other
words, a transmitter has a crystal oscillator.
a phase or frequency modulator followed by
a multiplier string, and a power amplifier or
diode "varacto r" output stage.

Receivers are superhets. A stage of r.f.

~" Foam dielectric coaxial cable. Photo courtesy of Andrew Corporation.
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Flexible eliptica l wavegu ide. Photo courtesy of
Andrew Corporation.

amplifica tion may be used at 450 and even
960 me, but at 2300 mc the antenna usually
feeds a crystal mixer th rough several cavity
filters.

For the bands above 2300 rnc, klystrons
are generally used in self-exci ted osci llator
circuits, perhaps with automatic freq uency
control. Some of the latest state-of-the-art
equipment is all solid sta te, using the tech­
nique of the crystal osci llator followed by
multiplier stages. The receivers are still
superhets, but with a crystal controlled oscil­
lator cha in instead of the klystron as the
local oscillator.

Because communications microwave trans­
mitters arc very low power, compared to
radar, coaxial cable is used as antenna trans­
mission lines up to about 2600 mc. T his is
much less expensive than wave guide. Coax
used is mostly Ys " diameter and may be
foam filled or air fi lled, using a spiral-wound
spacer. At 2000 me, loss in the spiral-wound
cable is in the order of a very reasonable
2 db per 100 feet, while the loss in the foam
coax is a li ttle over 3 db per 100 feet. The
spiral-wound cable costs just a bit more than
the foam filled cable, but dry-air pressuriza­
tion equipment is required to prevent in­
ternal condensation. It is general practice to
use wave guide in the 6000-7000 mc band
but with the "periscope" technique of
mounting the parabolic antenna on the
ground and using a reflector on the top of
the tower. 12,000 mc equipment may be
mounted right behind the parabola to elim­
inate just about all line losses.

A new development, elliptical wave guide,
is now manufactured in the form of semi­
flexible cable, so it now becomes practical
to eliminate the "fly-swatter" reflector by
mounting the antenna at the top of the tower.
Of course, the economics and engineering
must be carefully considered, taking into
account the losses permissible balanced
against the length of line which must be
used.

Summation

We have tried to tell you the story of
microwave; what it is, what it is used for,
and what it looks like. We have also told you
a little bit about the design of the equip­
ment. How does all thi s fit into amateur
radio? Let's give a quick glance at both the
present and the future .

For the present , large quantit ies of 450­
470 mc f.m . gea r is now becoming available
to us at low prices because the FCC has
obsoleted the present commercial equipment
by splitting cha nnels from 50 kc spacing to
25 kc spacing. We are using thi s gear right
now as "microwave" links to control 2 and
6 meter f.m. repeater sta tions, and without
much modificat ion. Also, the last OSCAR
satelli te used the 420/ 450 mc band.

For the future, we can reach the 12151
1300 mc band by using one of the above
commercial surplus transmitters to drive a
varactor tripler. The next OSCAR may use
th is band. And, don't forget moon bounce.

T hose of you younger fellows looking
forward to a future in "radio" would do well
to train yourselves in microwave. The ex­
perience you gain in modi fying, in building,
and in using the amateur microwave bands
will be of vast use to you and your employers
in industry. •

Typical semi-pa rabol ic rotating rodor antenna,
in this case, thot of the AN/TPS-44 Rador Set.
N ote, next to the man, the size of the ilL-Bond"
wavegu ide and the horn feed. Photo courtesy of

Cardion Electronics Inc.
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The HEATHKIT®8B-I0l Transceiver and
8B-200 KW Linear Plus Accessorie

In Answer To Your Requests , , , now those of

you who just can't spare the time for "do-it­

yourself", can purchase the 58-10I Trans­

ceiver and 58 -200 KW Linear fac tory assem­

bled and tested ready for operating the moment

you unpack them. For those who want to save

the most, these units also will continue to be

available in kit form. Either way, you get the

renowned 558 performance and features that

have made the Heath 58 line the fastest
selli ng rigs on the air,

T he following related accessories also will be

available factory assembled or in kit form:

HP-13 DC Power Supply (for mobile opera tion

of the 58-101 ), HP-23 AC Power Supply (for

fixed sta tion operation of the 58 -101), and

58-600 Communications Speaker (matches ap­

pearan ce of 58 line and has space for installing
the HP-23 AC power supply),

SB-101 80-10 Mete r SSB Transceiver
• 180 watts PEP. 170 watts CW • Switc h select Upper or Lo....
sideband or CW • CW sidetone • PTI or VOX . li near Ma~
Oscilla tor with 1 kHz dial ca libration (resetteb!e to 200 Hz
Provis ion for switch selection of optional S BA- 300 -2 CW fi
• Provision for external l MO • Separate CW offse t carrier crys
• 100 kHz calibra tor ,
Assem ble d SSW-101. 23 Ibs .• write fo r terms ...•.. $54 0.
Kit 58.101. 23 lbs $360.

58-20080-10 Meter KW Linear Amplifier
• 1200 watts PEP. 1000 watts CW • Drives with 100 watt
Bu ilt-in SWR meter. antenna relay. solid -s ta te power sup
• ALC • Shielded. fan-coo led amplifier compartment • P
tun ed cathode input . Circuit breaker . 120 / 240 v,
As s embled S8W.200, 41 Ibs.•........ ........... . $320.
Kit S 8 -200, 41 Ibs _ 8220 .

S 8·600 Communications Speaker
• Styled to ma tch S8 series . For fi xed sta tion use . 8 0
speaker w ith shaped 300-3000 Hz response • Has space
HP-23 power supply
As s embled S8W.600. 5 Ibs $24.
Kit S8-600. 5 Jbs $17.

HP-13 Solid·State Mobile Power Supply
• Supplies vol tages for S B-1 01 • Provisions for remote o parati
(can be locat ed in engine compartment) • Circuit breaker p
tection • 12 to 14.5 VDC input (neg. ground only)
Asse mble d HPW-13, 7 Ibs $89.
Kit HP.13. 7 Ibs $64.

HP-23 Solid·State Fixed Station Power Supp
• Supplies voltages for S B-101 • Excellent dynamic reg ulah
• Fused primary . Can be insta lled inside 5 8 -600 speaker c
As s embled HPW-23, 19 Ibs $64 .
Kit HP-23. 19 Ibs $4 9.

• plus shipping.

(Please Print)

IHEATHCOMPANY:-D-;Pt12:"8---nrr.E~~~;IIIII~
I

Benton Harbor. Michigan 49022 L!::

o Enclosed is $~~W:==:::;=====~~~~~ _I Please send ~ode l (s)
I 0 Please send f REE Heathkit Catalog.
I Name --;;;=::-;;= ,--- _I Ad d"" _

I City Stale ZiP....",,,
L ~~~ Sp~~~~bj~~an~~~~~__~~~

HU.T_fT 10.?
.., ........ FREE 1967

CATALOG
Describes these and over
250 kits for stereO/ hi-Ii,
ector TV, amateur radio,
shortwave. test, c a, rna­
rine, educational , home

and hobby. Savfo up to 50% by doing the easy
assembly you rseJl. Mail coupon or wri te Heath
Company. Benton Harbor, Michigan 49022.

For further informat ion, check number 28. on page 126
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Top view of the dl­
od e att en uato r
showing the simple
c o n s t ruc t i on
technique. The three
diodes may be seen
in the up pe r left

ha nd corner.

THE DIODE R.F. ATTENUATOR
BY JOHN J. SCHULTZ,* W2EEY/1

It is not uncommon to find diodes used for rectification, switching, or as
variable capacitances. The diode can also be used as a variable resistance
and can form a simple electrically variable T pad attenuator used to

improve the cross-modulation characteristics of a receiver.

*40 Rossie Street. Myst ic, C onnec ticut 063 55.
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they are fo rward biased suffic iently to pro­
duce low dynamic resistance and then, in
the opposite state, reverse biased suffici ently
to prov ide a very high impedance 'condition
simulati ng an open circuit. The dynamic rea
sistance variation between these extremes
depends upon th e characteristics of a par­
ticular diode but over a ra ther wide re­
sistance range can be fair ly linear.

Of particular interest in the two extreme
states of diode operation are the minimum
resistance and the m aximum capacitance.
When forward biased sufficiently, the diode
should present a very low resistance of not
more th an a few ohms to simulate a short
circuit. When reverse biased many diodes
will present sufficiently high resistances but
th e clements of the diode still present a ca­
pacitive effect. In order not to disturb an
r. f. circuit, this capacit ance should be as low
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r-,
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10,000
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'Jl:RIOUSgeneral purpose diodes
exhibit interest ing dynamic resistance char­
acteristics, depending upon the amount of
current flow through them (fig. I ). In effect ,
over a certain operating range, they can be
made to act as cu rrent-controlled resistance
elements. This type of operat ion is different
than when the diodes are used only as
switching elements. In such an application

For ward Current , ma 3db 40"

Fig. l-Forward resistance cha racte ri stics of the
general purpose IN527 germanium diode . Note
that the resista nce ranges from a low of 10 ohms

or less to a high of 5 to 8K.

Fig. 2- The two " T" pad circuits shown a bove a re
able to provide a 3 db or 40 db a ttenuation, AU
that is necessary is a variation of resistance in the

th ree legs of the circuit.
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CR,

CR.

CR,

CR.

CR,13

~ ~R'__--<'~

(A) MINIMUM ATTENUATION

(B) MAXIMUM ATTENUATION

Fig. .4 (A)- The d.c. equivalent of the attenuator
circuit at minimum attenuation is shown above.
(8) The e q uiva len t circuit for maximum at­
tenuation.

achieve the resistance range shown in fig. 2
but few types arc sufficiently non-inductive
up to any appreciable frequency. The usual
solution is to use fixed resistors, switch ing
in various values to give attenuation, as de­
sired, in 5 to 10 db steps.

The diode attenuator o f fi g. 3 (A) offe rs
several advantages over any of these meth­
ods. Once adjusted properly, the circuit
will provide a smooth attenuation variation
from less th an a db to over 40 db . When
biased to cut-off, the diodes effectively open
up the input circuit. T his can be controlled
by contacts on a send-receive relay to pro­
tect the fi rst-stage in th e receiver. Only one
co nventional potentiometer is needed to con­
trol the attenuator and since o nly a d.c.
voltage control is involved, the co ntrol m ay
be located on th e front panel of a receiver
while the diode attenuator is located where
it will be most effec tive, directly at th e an­
tenna input terminals.

Figure 4 shows th e two extreme states of
the diodes in the attenuato r. When the con­
trol poten ti ometer is set for minimum at­
tenuation (fig. 4 (A) ) th e two diodes (CR ,
and CR" in series fo r th e r.f, circuit (but
in parallel for d.c. current contro l) a rc for­
ward biased to present a very low resistance
while the diode directly in the d.c. poten­
tiometer circuit is back-biased fo r maximum
resistance.

[Continued on page // 6]
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RFC
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Relertn:e Voll.

-7 10 - 14 +-+..--t------'
(F ir.ed )
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Fig. 3-Circuit of a variable attenuatar using
d iodes a nd a d .c. control voltage for an effective
ra nge of less than one db to over 40 db. Either

1N527 d iodes or 1N840 d iodes may be used.

as possible. a maximum of a few micro­
fa rads.

Diodes which do meet the req uirements
of low forward resistance, fa irly linear dy­
namic resistance variation and low maxi­
mum capacity arc fa irly co mmon and inex­
pensive. T his a rticle concentra tes on the use
o f such diodes in one very common and
useful application, a "T" pad r.f, attenuator,
but the reader can apply th e principles
shown to othe r ci rcuits where a remotely­
controlled resistance eleme nt is needed .

Figure 2 shows the resistance range re­
quired for the legs o f a 50 ohm "T" pad
going fro m 3 to 40 db allenua tion. The usc
of such a pad directly between th e antenna
and the first tuned circuit or between the
first tuned circuit and the d . amplifie r stage
in commercial transistorized communica­
tio ns receivers is very common and can
well be adapted to amateur equipment, either
to supplement or replace the conventional
r.f gain control. T he main advantage of in­
troducing attenuation in this manner is th at
cross modulation can be much more effec­
tivel y prevented o n strong input signals
which exceed the a.v.c. control range. T here
is also some advantage, as fa r as noise in
the receiver is co ncerned, in having the re­
ceiver stages continue to operate at maxi­
mum gai n while o nly the input signal level
is reduced to accommodate the receiver in­
put level capability. Under un usually strong
signal input cond itions, such as when a
nearby transmitter operates simultaneously,
the attenuator also acts to prevent first-stage
burnout.

Variable Attenuator Circuit
Ganged-potentiometers can be used to
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BY WILFRED M. SCHERER,* W 2AEF

the # 36 size. The top surface of the knob is
only about 111 " thick, but run the drill
through to a depth of about %.". Use of a
drill-press will ensure proper alignment of
the hole, but where one is not available, have
someone else hold the knob in place on the

[COlitill lied 011 page //7]

Flu,.

Ie }

f xfD

f x6-32 LocilScrew
Witll....,

,
~ 6-32....,
I c: ID'

"Technical Director, ca.

Fig. l-Mechanical details for modifying Heeth­
kit S8-series tuning knob. A-File %" wide slot
in circulor ridge, making it flush with the top of
the serra tion and the metal insert. B- Drill #36
hole exactly centered between dimension a and
dimension b. Thread hole with 6 /32 tap. C-Pass
screw through sleeve and thread nut on screw
almost up to the sleeve. O-Thread screw into
the hole and lock with nut as described in text.
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A MA T M UNTED F.E.T. PR
BY J OHN J. SCHULTZ.* W 2EEY/I

-

The F.E.T. transistor preamplifier described in this article was especially
designed to be mounted on a mast as close to the antenna as possible .
Provisions are made for switching around the preamplifier a nd supplying
operating power over the same coaxial cable that is used for the antenna
transmission line . No additional control or power cables are necessary.

M NYreceiver and transceiver
fro nt-ends exhibit poorer performance on
10 or 15 meters either in terms of sensitivity
or image rejection. A preamplifier is the
usual solution to such a problem . Of course.
the besl location for such a unit would be
at the antenna terminals since it would com~

- 40 Rossie Street, Mystic, Connecticut 06355 .
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pensate for the attenuation characteristics
of the line , which increases with frequency
and can be appreciable when coaxial cable
is used for long runs. The preamplifier can
also raise the signal level to reduce the ef­
fect of noise pickup on the line. The prob­
lems associated with such a mou nting for
the pream plifier are that power must be

fed to the unit and some
swi tching provision mu st
be made for bypassi ng
the one - band amplifi er
whe n used wi th a multi­
band antenna . It may also
be necessary to bypass
the amplifier on the band
for which it is designed
in case strong local sig­
nals should overload the
preamplifier.

The s e problems are
solved n ice I y by the
F.E.T. preamplifier shown
in fig. I. The normal co­
axial cable used with the
antenna is utilized also to
del iver d.c. power for the
amplifier itself and for
energizing a transfer re­
lay.

F.E.T. a mplifier assembled
on vectorboard section. Tran­
sistor is near the input coil
in the foreground. Top-hat
device is the zener diode
regulator. The d. choke IS

at the rear.
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Fig . l - Circuit of the 10 meter F.E.T. preamplifl er designed for operat ion at the a ntenna . The relay
contacts a re shown in the bypass position and the relay may be wired for this position in the
energ ized or d eenerg ized sta te a s d iscussed in the text. Resistors are 1/a or 1/4 watt composi-

ti on types and the cc pc clt ors are 250 volt disc types.

CRl-12 volt Zener diode, 1ZF 12f1 0 or equiv. II l 2- 9t # 18, :Va" dic ., coax tap at llh t.,
K1-D.p.d .t. relay, 24 v.d.e. coil, 130 ohms. transistor tap at 41. See text for winding length.

Circuit
The amplifie r circuit uses an N channel

TlS34 si licon F.E.T. in an unneutralized
common source circuit. The circuit is rela­
tively simple but still provides good per­
formance. The gain is about 10 db and the
noise figure should be 5-8 db, which is cer­
tainly sufficient for most 10 and IS meter
applications since the noise figure is better
than most recei ver front-ends exhibit on
these bands. The same circuit can also be
used on 6 meters and possibly on 2 meters
although neutralization may be required and
the noise figure on 2 meters is somewhat
high if a good receiver is being used. The
preamplifier will certainly not improve the
weak-signal reception capability of a re­
ceiver if its noise figure exceeds that of the
receiver d. amplifier stage.

The input LC circuit is tuned for one end
of the desired band of frequencies to be
amplified and the output LC circuit is tuned
for the other end of the band. For instance,
for 10 meters, L , will be adjusted by varying
the spac ing between the turns to resonate
at 28.5 mc with the fixed 50 mmf capacitor.
Inductor L , would be similarly resonated
for 29 me (or 29.7 mc. if entire 10 meter
coverage were desired ). Alternatively, the
50 mmf capacitors shown could be replaced
by variable units but the increased cost does
not seem warranted for the slight improve-

ment in ease of adjustment. The adjustments
need not be done with the preamplifier
mounted on the mast but can be done in
the workshop using a grid-dip meter or a
receiver and signal generator. The amplifier
is energized and the input and output ter­
minations are suitably loaded by 50 ohm
resistors or otherwise properly matched. The
adjustments made to resonate the input and
output circuits should then remain valid
when the preamplifier is mounted in place
providing the' transmission line operates at
a low S. W.r.

Operating power for the amplifier is
simply supplied over the coaxial transmis­
sion line by using a blocking capacitor and
r.f. choke both at the output of the amplifier
and at the receiver end to separate the r.f.
and d.c. paths. The 12 volt zener diode
shown in the drain circuit of the amplifi er
would not normally be necessary but is
used to maintain the supply voltage for the
amplifi er constant at 12 volts d.c. when
the d.c. voltage on the coaxial line is raised
to a sufficient value ( 24 volts ) to energize
the bypass relay. ' ,

The zener diode may not be necessary if
other F .E.T. types are used which can safely
take a higher voltage but. the zener is use­
ful even then to stabilize the amplifier oper­
ating voltage and to possibly prevent any

[Continued on page /22]
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Port Washington, N.Y., August 1,
I967- Effective this date, CQ mag­
azine is officially the lowest priced
amateur radio magazine published
in the United States. A recent in­
crease by QST to $6.50 per yearly
subscription and by 73 Magazine
to $5.00 per year, places CQ as the
lowest priced, best buy in the ham
radio field.
Circulation Manager Hal Weisner,
WA20BR explains this situation by
pointing out that not only does CQ
undersell QST by 30%, but it offers
readers a $4.00 saving on subscrip­
tions as opposed to a mere $2.20
saving on 73. In addition, CQ offers
numerous free bonanza bonus
premiums to subscribers, as well as
a policy of absolutely free classified
advertising space to subscribers

64 • CQ • August, 1967

throughout the duration of their
subscriptions. This means that sub­
scribers may advertise in the classi­
fied section free of charge every
single month, a potential savings of
up to $30.00.
What's more, he points out, CQ is
the only ham radio magazine that's
been increased in number of pages,
has gone to a perfect binding with a
four color cover and color through­
out. ot only that, he adds, but
CQ is mailed to subscribers in
handsomely printed white enve­
lopes for faster handling and better
insurance against damage in the
mails.

So all you CQ subscribers, be
proud. You've taken advantage of
this year's BEST BUY.



1. 100 UNIVERSAL QSL CARDS
handsomely prinled in 2 colors
an fine qualily slack. This #200
value is free with a bonanza
subscription.

2. W910P's Famous "SECOND OP",
valued 01 $1.00 is free wi th a
bonanza subscription.

3. 1" x 3" CALL LETTER BADGE,
handsomely engraved with your
call and valued 01 $1.50 is free
with a bonanza subscription.

4. A SHURE REACTAHCE SLIDE RULE,
valued 01 $1.00 and is free wilh
a bonanza subscription.

5. TEPABCO package of 3 plasl ic
QSl holders. Each holds 20 cards;
fi ne fo r WAZ WAS displays.
Valued 01 $1.00 it is free with a
bonanza subscription.

6. RAND·MC NALLY Panoramic Map
of Ihe U.S.; a lapagraphic map
maslerpiece 3B" x 52" in fu ll
calor is perfecl for framing. A
$2.00 value, il is free wi th a
bonanza subscription.

7. RAND·MC NALLY . 50·slale U.S.
Mop showing boundaries, ci ties,
towns and major roads is 38" x
52" in full calor. Valued 01 $2.00
it is free with a bonanza sub­
scription.

8. RAND·MC NALLY World Part rail
Map showing the surface tex­
lures of Ihe Earth is 3B" x 52"
in full calor and suilable for
framing. A $2.00 value, it is free
with a bonanza subscription.

9. RAND·MC NALLY Casmap olilan
World Map showing all nalional
boundaries and time zones is
38" x 52" in full calor. Valued
01 $2.00, it is free with a bo­
nanza subscription.

•

K2MGA
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The Infiltration

Affair
BY NANCY EVE DAUGHTREY

O NETuesday morning a typical
mild, mannered radio amateur walked
briskly through the door of Barrison's, a
large but ordinary looking radio shop. He
tipped his hat to AI, the accountant, strode
jauntily to the rear of the store, and stepped
into a closet.

Now, the accountant had seen the mild
mannered amateur do this every Tuesday
morning since he started coming there on
the third Tuesday of every month. Himself
a C.B. man, AI enjoyed this particular job,
felt a kinship to the radio store, and wanted
to be included in things. So he had investi­
gated the closet many times, but had found
it to be vacuously empty on all occasions.
AI therefore suspected that some secular
ritual was per formed there which he, a mere
citizens bander, was unjustly barred from
witnessing. During the next week of mental
torment over this, he plotted a course of
action which, he hoped, would solve the
mystery. He planned to wait only a few
moments after the mild ma nnered amateur
entered the closet, throw open the door,
and triumphantly expose the amateur's de­
bauchery.

He observed a carefully timed countdown
from the moment his victim disappeared.

"5 .. .4 ... 3 ... 2 ... I .. .O!" AI whis­
pered, and thrust open the offending door.

His expectant eyes were met by four
blank walls and a vacuum. If AI had been a
man given to tantrums, he would have
surely had one then.

Grimly, he marched into the closet and
stood in the center of the tiny cubicle. His
eyes fell upon a tiny knob in the wall marked
input. Puzzled, he turned it as far to the
right as it would go.

He heard a low hissing sound, and the

"39..J Columbus Ave., Tuckahoe, N.Y., 10707.
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walls began to slide upward. Or was the
floor, and he, sliding downward? Soon he
came to a gentle landing in fro nt of a door
much the same as the one which had dis­
appeared above him.

He tried the door gingerly, and peered out
into a long barren hall. Convinced . there
was no one in the immediate vicinity, he
decided to investigate his strange surround­
ings. He stole silently down the domed hall­
way and reached what appea red to be a
dead end. AI looked at it in despair. Then
he noticed a knob identical to the one in
the closet, but th is one was labeled vertical
gain. As AI turned the knob, the dead end
section of the wall rose upward, revealing
another hallway.

Along this hall were several doors. He
stopped abru ptly outside the first door where
he was accosted by agonizing screeching
and whistling sounds from within. Aha! AI
knew that noise from his own C.B. rig. Then
a strange sequence of sounds fell upon his
cars, first the high pitched chatter oi many
nasal chimpanzees. This mellowed into an
almost normal human voice, but quickly
slid into the low gutteral gargling of a hip­
popotamus's stomach. It was like nothing
the accountant had ever heard on or off
the air, He felt compelled to find out what
it was.

A peep through the keyhole revealed a
star tl ing eyeful to the aghast accountant.
The "mild mannered" amateur was poised,
grinning sadistically, over a mountain of
treacherous equipment. A series of Indian
spearheads fl ashed regimentally across a
green screen, and the frenzied ama teur was
spinning knobs. Rather promiscuously, Al
thought.

Ah. A pair of shapely legs came into view
through the aperture. In fact, so shapely that
AI forgot himself while gapi ng, lost his
balance, and went sprawling against the door
causing considerable tremor.

Mercy me, thought AI. I must depart. He
darted to the next door and slipped inside.
Fortunately for all, the room was empty of
people. It was populated only by an official
looking conference table surrounded by a
caucus of chairs. Settling into the black
leather seat at the head of the table, AI
found he could listen comfortably to every­
thing in the next room. He leaned back
with his feet perched on the vast mahogany
tabletop.

There was a shufll ing in the ha ll, and then



the amateur who had come out to investigate
the noise in the hall, returned to the room.

"Well, I'll just have to call the Big O.M.
and tell him to send someone down here to
investigate that suspicious sound." said the

•
VOice.

"You mean Number One himself?" asked
an awed female.

"None other than our leader, Hunt One­
toon," assured the man.

"Hello, Number One? This is Sherlock
Ohmns down here in Dragg net control. I
need an agent to assist me in tracking down
a possible intruder."

The resonant voice of Number One filled
the elaborate shack. AI, next door, shivered
as it spoke . " Do you suspect a SPLATTER
infiltration, Ohmns?"

"Can't say yet, Number One. Just send
me a man."

"Roger," consented Number One.
"What's this SPLATTER business?" asked

the quizzical female.
"Great Scott, girl! You are new here."

exclaimed Sherlock. "Tha t's our organiza­
tion's arch enemy, the Society Proposing

•Largescale Advancement of Terminating
Tactics Engulfi ng Radio."

The girl gasped.
Shortly. our accountant heard a crisp

knock at the door where he had been peek­
ing moments befo re. The knocker was given
entry.

" I'm Lester Watts, agent 20," sta ted the
new arriva l.'

"You wouldn't wa nt lester wa tts than
that , jested Sherlock.

"Ho. H o," said Lester. "I'm from C.B."
The wench gasped.
"Oh, no, he means Control Bureau," ex­

plained Sherlock. 'Lester, thi s is my new
secretary, Yummy Love. YL for short."

"Charmed ." said Lester gallantly. "but
why the gasp, Miss Love?"

"She gasps quite a lat. " Ohmns offered.
" Rea lly, Mr. Ohmns. I'd gotten the im­

pression fro m your cohorts that that other
group is a bunch of renegades," claimed
Yum my ind ignantly.

" It's true tha t there are some likely
candidates for SPLATTER among the sub­
amateu r group, Mi ss Love." admitted Lester.
" But there arc many who could be trained
to strengthen our ranks."

"An elementary deduction, Watts," com­
mented Sherlock. "In Intelligence Training
we know it's good stra tegy to get neutrals

on our side before SPLATTER brainwashes
them ."

Lester added, "Then they strengthe n the
enemy. We may have a SPLATTER man
in our midst right now, or one of those
slithery characters from their sister organ­
ization, QRM (Quack Radio Man eu vers) .

"Suffering signals!" breathed the lady.
"Sound the alarm!"

Listening in the adjoining room, AI be­
came fully aware that it was time for him
to make a hasty exit. There was a chance he
could make a break before the alarm was
spread. Slipping out of his haven, he slunk
noiselessly down the domed hall.

The dead end wall was scaled shut!
AI searched desperately for a congenial

vertical gain knob, but none was in sight. A
strange electronic sound penetrated from
all sides. Beep . . . beep . . . beep . . . beep.

The alarm!
The citizens bander knew he must escape

unseen or risk being condemned as a
SPLATTER agent. They probably wouldn't
believe any other explanation for his un­
authorized snooping. But the situa tion
seemed utterly hopeless. He was stymied at
the dead end wall . Eerily, the sonorous
alarm fill ed the domed chambers, and the
scuttling of multiple footsteps echoed, com­
ing closer. closer.

AI looked up, desperately willing the
blockade to rise. Instead he saw a sha ft of
metal tubing protruding from the ceil ing.
On it were printed the words horizontal
polarization. As the anxious man pulled the
tube. it telescoped to reach the fl oor. There
was a hissing sound barely audible beneath
the incessant beep . .. beep . . . beep.

The wa ll swung open on its center axis.
permitting the undaunted fellow to pass.
Just as he bolted through, the wall hissed
shut behind him. AI dashed down the barren
ha ll into the welcoming closet. He found a
lovely knob marked outpu t, The lift carr ied
him swiftly upwards.

Stepping out of the closet into the ordi­
nary world of Barrison 's, Al the accountant
straightened his tie and smoothed his gar­
ments. Wearing a small benign smite. he
walked primly to the desk where his record
book was laid.

Sometime later. the mild mannered ama­
teur strolled by AI's desk on his way out,
tipping his hat as usual. He paused for only
an instant when he spyed Th e Radio Ama­
teur's Liscense Manual propped in the ac­
countant's open ledger. •
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BY CAPTAIN PAUL H . LEE, U .S. NAVY,* W3JHR

c.

T HEpeak-to-average power ratio
of a pure sine wave is 2: I ; that is, the

• • •average power In a pure sme wave IS one
half the peak power. This simple fact has
led to the rating of many s.s.b. linear ampli­
fiers as "2 kw p.e.p., or I kw voice." Such a
rating is really erroneous, because the aver­
age speech waveform is characterized by
intense peaks of short time duration which
occur at a very high repetition rate. These
peaks are caused by the high harmonic
content of the speech waveform. The peak­
to-average ratio of speech is thus much
higher than that of a sine wave of the same
peak power. It is thus desirable to use some
means to compress the dynamic range of

• 5209 Bangor Drive, Kensington, Md. 20795

Front view of the modified AM-864/ U. The con­
trols of the com pressor a mplifi er are left to right:

El' 51' Attenuatar RS1 and meter switch S').-
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the voice to make it more compatible with
radio communication devices such as trans­
mitters of finite modulation capability. Over­
modulation in a.m. transmitters causes
splatter due to negative peak clipping. Over­
driving of the linear stages of an s.s.b. trans­
mitter causes splatter due to generation of
unwanted modulat ion products. One way to I
prevent such overdriving is' to use an audio
compresso r ahead of the s.s.b, exciter. I
personally feel that the compressor is more
desirable than an a.l.c. circuit in the s.s.b.
transmitter itself.

Back in 1952 I wrote an art icle on a
homemade audio compressor amplifier 1 for
use with my a.m. transmitter at W4RXO.
This was a very fine unit which used high
qualit y parts, and it gave my a.rn. signal
quite an increase in " talk power" without
risk of overmodulation. When I sold the a.m.
transmitter in 1954, I foolishly sold the
compressor with it. (I wonder who has it
now?) Recently I built a transistorized com­
pressor in order to increase the " talk power"
of my present-day single sideba nd signal, and
this little transistorized gadget has been quite
effective in preventing overdriving of the
s.s.b. transmitter.

Su rplus Compressor

I recently obtained a compressor ampli fier
which employs vacuum tubes, very much

1 Lee. l CDR P.H., " More Modulation Per Dollar,"
CQ. August 1952. p. 19.



like the o ne I built in 1952. This unit is
the AM -864/ U which was built for the
U. S. Army Signal Corps. I suspect th at it
was procured by the Army for the Armed
Forces Radio Service, because it is of
"broadcast quality." The AM-864/U is
avai lable from surplus dealers at the present
writing at a cost of about $30.00, and it
is well worth the price.

Having the A M-864/ U on hand, I de­
sired to make use of it. As originally built,
it is designed for use as a line amplifie r with
fairly high input level. It does not have suf­
ficient gain for use di rectly with a low level
microphone.. I wanted to use it with my low
level high impedance dynamic microphones
to feed my s.s.b, exciter. with no external
preamplifier.' Thus it was necessary to mod­
ify the AM-864/U, and it is the purpose of
this article to show how these modificat ions
can easily be accomplished.

Te' li ng

The first step is to hook up the AM­
864/ U and test it "as is." This is easily
accomplished by feed ing the output of a
receiver or a record player amplifie r into it,
" padding down" the audio level if necessary
to avoid over-drivi ng it. If the unit has not
been damaged in shipment and if the tubes
are okay, it should work. with compress ion
action be ing indicated by a downward
swing of the meter when the meter switch
is in the AlT ( attenuation ) position. Ad­
justrnent of the T HR ESHOLD control on the
back of the chassis should produce a change
in the level at which compression starts. As
stated previously, the unit does not have
enough gain to operate satisfacto rily from
a low level microphone. It will be noted that
the AM-864/ U has input and output im­
pedances o f 600 ohms, and it will be neces­
sary to correct fo r th is so that the unit can
be used belween a high impedance low level
microphone and the usual high input im­
pedance of an amateur transmitter.

Modificalion

A few simple voltage gain computations
showed me that one stage of preamplifica­
tion would be sufficient fo r use with my
dynamic microphones. which are a Turner
22D and an Astat ic DN-HZ. I wanted to
maintain the push-pull ci rcuit configuration
of the unit. and thus chose a 12AU7 twin

' l ee, Capt. P.H., "The Ultimate SSB Exciter,"
CO. Feb. 1967. p . 24.

tri ode for the preamplifier. I chose to mount
the 12AU7 socket in a space just to the
r ight of the two 6SK7GT sockets. Looking
under the chassis, it may be seen th at there
is a fai rly clear space where the socket will
not be covered by the resistor mounting
board. A Greenlee punch of suitable size
was used to cut the hole for the 9 pin
socket, which was mounted by means of 4­
40 machine screws. T wo soldering lugs were
used under each 4-40 nut, for fu ture ground­
ing connections.

The 12A U7 fil ament circuit was con­
nected to the fil ament term inals of one of
the 6SK7GT sockets. Then the cathode bias
resistor and its bypass capacitor, 4700 ohms
at I wall and 10 mf at 25 volts respectively,
were connected to pins 3 and 8 of the
12AU7 socket. T he other end of each of
these two items was connected to one of the
ground lugs. Next, the pair of leads which
connect to th e variable contacts of the dual
potentiometer, R5 • were removed from pin 4
of the 6SK7GT sockets and reconnected to
pins 2 and 7 of th e 12AU7 socket. The
variable bias connection was lifted off ter­
min al 5 of input transformer T 1, and the
wire was cut off and left floating. Terminal
5 was then grounded. The original capacitor,
C" was co mpletely removed from its mount­
ing under the chassis, and a triple 0.1 mf
meta l can type un it was bolted in its place.
T he voltage ra ti ng is not critical. A single
0.25 or 0.3 mf 100 volt unit is satisfactory
here in the time constant circuit. Resistor
R , was replaced by a I megohm ~ watt
resistor. T hese two changes speed up the
compress ion action considerably, because
C1 and R 1 determine the time constant

Interior view of the compressor amplifi er. The
12AU7 is loealed to the left a f the two 6SK7GTYs.
The T pod shown in fig. 3 is mounted within the

unit.
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a re in mf.

which regulates the attack time and release
time of the compression action. The original
values of I mf and 2 megohms gave a time
constant whic h was satisfacto ry for program
material but was much too great fo r speech
only.

The resistance coupling network between
the 12AU7 and the 6SK7GTs was next
wired in. Two 0.1 megohm 1 watt resi stors
were used for plate resistors. and two 0.47
megohm 'h watt resistors were used for grid
resistors. Two 0.01 mf 600 volt disc ceramic
capacitors were used as interstage coupling
capacitors. These small items were merely
mounted by means of their own leads. A
4700 ohm I watt plate circuit decoupling
resistor was connected in between the june­
lion of the plate resistors and the plus lead
of the power supply. It was found that a
40 mf 500 volt electrolytic bypass capacitor
connected to the decoupling resistor stabi­
lized the I2A U7 plate voltage very nicely
when the amplifier was compressing, and
prevented low frequency "motorboating."
It was then found that an intermittent high

frequency "motorboat," which occurred at
certain settings of the input level control,
could be cured by connection of a 47000
ohm 1/2 watt resistor across the input trans­
former secondary te rminals 4 and 6. An
added 27000 ohm 'h watt resistor across
R" also helped. Thus R, became 13500
ohms. Changing C. to 0.0 I mf and moving
it from R. to R" gave a much smoother
compression action, with less tendency of
the amplifier to " thum p," T he fin al change
was the use of a 300 ohm wirewound control
for R ,. and the mounting of it on the rear
o f the chassis to facilitate the zero adjust­
ment of the gain reduction meter. M i - Meter
AI, is nothing but a .milliameter which reads
the plate current of the two 6S K7GT gain­
controlled tubes, and it is calibrated in ga in
reduction in db below an arbitrary 0 db
scale reading which corresponds to full plate
current with no compression. Meter All is
also c.dibrated with a separate db scale for
reading the output level of the amplifier by
means of the rec tifier CR t . when switch S'.!
is th rown to the OUT position . As a fin al

70 • CO • August, 1967



shielded lead to the s.s.b. exci ter being sol­
dered to the end of the 47K resistor.

",afy
T,

- ." ,

I + " •
•

o. •• j . p"..

IlIpul

Fig . 2- Mod ifi cat ion of the input circu it to
accommodate a high im pedance microphone.

touch I replaced R3 , R , and R. with I watt
componen ts o f th e original resistance values.
because I do not like the use of 1,7 watt
resistors to carry plate current. anywhere.
The final schematic diagram of the unit as
modified is shown in fig. I.

Fig . 3-The network shown above matches
the compressor amplifiers 600 ohm output to
the input impedance of the s.s.b. e xciter. The
input level can be controlled by raising or
lowering the value of the 100 ohm resistor.

Shtel6ed Cable
Ta XlIlfr.

Mark IV OX Antenna",

• '70 ." -,
" +'00

•
or •

/.......
.. T.

I Lee, Capt. P."., "The
CO. Feb. t967, p. 60.

Impeda nce Matching

There is one more thing to be considered,
and th at is the impedance matching into and
out o f the AM·864/ U amplifier, and the
adjustment of the output level to correspond
to that required by the average s.s.b. exciter
microphone input. As previously stated, the
input and output impedances of the AM·
864/ U arc 600 ohms.

Matching to a high impedance micro­
phone is accomplished very simply by use
of a series input resistance as shown in fig .
2. A 47K series resistance is used, and this
will provide a suitable load for most micro­
phones. T he ga in control sett ing here is
about "2 o'clock" for about 10 db peak
compression. If one docs not mind a slight
increase in low frequency response. the
series resistor can be omitted. In this case
the gain control is set back to about " 10
o'clock." Note that in either case the trans­
former primary center tap is not used and
one end of the winding is grounded in this
application. If one were using a balanced
600 ohm feed. however, as in studio work,
the center tap could be grounded as re­
quired for hum elimination.

Matching the AM-864/U to the s.s.b. ex­
citer's microphone input is equally simple.
A "T" pad is used for both attenuation and
impedance matching. It is shown in fig. 3,
and is composed of lh walt resistors. The
value of the shunt resistor can be changed
to provide an increase or decrease in level
as required. The values shown are satis­
factory for my own exciter.F Decreasing
the shunt resistor will decrease the level, and
vice versa. This "T" pad is actually mounted
right o n the output terminal block, with the
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BY JOHN J. SCHU LTZ.*
W2EEY/I

ANTENNA

The suction-eup portable a ntenna mounts quickly
on the windowpane of any automobile in a met­

fer of seconds.

T..Eauthor can perhaps be described
as an occasional mobiler and the antenna
described in thi s article was developed to
permit such operation with a popular multi­
band transceiver on 80 through 15 meters.
It can be used on 10 meters as well and
provides a vertical antenna that can be
mounted on any fl at surface on a car or
boat in a few seconds. Rubber suction cups
are used to permit rapid mounting and have
several advantages over the clamp type ar­

r--------------..1 rangements used with many removable an-
tennas. The suction cups
are inexpensive although
strong enough to firmly
support the antenna. They
permit mounting of the an­
tenna on almost any flat
surface and easy reposi­
tioning of the antenna for
best performance. Even if
one already has a regular
fix ed or mobile antenna
for one band. the suction
cup antenna provides a
very simple means to en-
able operation on other
bands.

Basically. the anten na is
simple. a whip section of
8 to 10 feet length with a
base loading coil and rub­
ber suction cup mount­

'--------------... ing. The whip section itself can be a surplus
item such as the approximately 10 feet long
folding whip commonly available or a com­
mercial telescoping element such as the
Mosley LC-100 (39" folded to 100" ex­
tended in 4 sections) or the Tenna RAD-5
( Z9" folded to liZ" extended in 5 sections).
Alternatively. if storage space is not a prob­
lem the whip element could be an II meter
mobile whip or simply two 5 feet sections of
aluminum tubing which join together.

The loading coil used is made from
standard coil stock or it can be home-made
from number IZ or 14 copper wire. A
commercial multi-band loading coil with a
continuous sliding contact to vary the in-

A PORTABLE

A simple portable antenna that
can be used on 80-J0 meters is
often desired for ordinary por­
table or emergency uses. This
antenna will mount on any flat
surface almost instantly a nd pro­
vides good efficiency for its small

•size ,

SUCTION CUP

· 40 Rossie Street, Mystic, Connecticut 063SS.
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into a line with a very low s.w.r,
Another advantage of the circuit is
that the whip is grounded for static
drain and lightning protection pur­
poses.

The suction cups used 10 support
the antenna are shown in the
photographs and are simply replace­
ment types for automobile roof top
carriers costing about 20 cents
each. They can be purchased in
any automotive parts store . The
suction cups come complete with
an imbedded screw thread.

The holders used to fasten the
whip to the suction cups are fab­
ricated from brass or aluminum
pieces J;.i " wide and ~. to '/8"
thick. The holders are shaped by
forming them around a piece of
wooden dowel approximately the
same diameter as the whip. Alter­

natively, if one can find plastic cable
clamps of the correct size they can be
used directly. The use of such plastic
clamps would also solve the problem of
insulating the upper clamp from the
whip. In the case of Ihe metal clamp, in­
sula ting tape or preferably a thin sheet
of teflon is wrapped around the whip
underneath the clamp. Some production
runs of the surplus folding whips come

'- .

8'- 10 '
Whip ..

Coil Stock
2· 0 io. 8TPI or
2r ()io. 6 TPI

6 - Long

RG58,58A/U_
or 59U Cobl.

( A) IB )

Fig. l-Shown above are two simple circuits for
the loading coil of the mobile whip antenna. The
coil for both circuits is 48 turns of # 14, with a 2"
diameter. Commercial coil stock can also be used
(Air-Dux # 160aTl. Either the feed system a t (A)
or (8) can be used as explained in the text.

ductance value can, of course, also be
used. However, its cost will generally not
be justified unless the antenna is used as
a semi-permanent installation and con­
tinuously exposed to weather or used in
a sa lt-water environment where enclosure
of the coil and its contact elements is
very desirable: In thi s case the Mosley
No. 333 loading coil or a similar en­
closed coil can be used.

Construction
Figure 1 shows two configurations

which can be used for the loading coil
connections and fig. 2 shows the corre­
sponding construction necessary. Either
circuit requires basically the same con­
struction. The circuit in fig. 1 (A) permits
somewhat quicker band switching since
only one adjustable connection is in­
volved. T his is the only circuit that can
be used if a commercial enclosed type
of loading is used.

The circuit in fig. 1 (B) requires two
tap adjustments on most bands but has
the advantage of providing a closer
match to a coaxial line- This feature may
be particularly desirable if the antenna
is used with a transmitter having fixed
output loading which requires working

u

(A)

Ground
Insulol illQ Clip

8o""

Ground
Clip

Tope Coo_
To Whip

Whip

U

Ie )

To Xcvr

Fig . 2-Construction at (A) corre sponds to circuit
of Fig . 1 (A) and construction at (8) to Fig . 1 (8).
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Close-up view shows how coaxial co ble is top ed to whip and how loading coil is supported between
sud an cup mounts .

with an identification sleeve made of an
insulating material attached to the lower
section which can be used directly as a
means to insulate the clamp.

The lower clamp may not ach ieve a good
electrical bond to the whip and th erefore a
separate wire is soldered or otherwise at­
tached to th e bottom of the wh ip and con­
nected to the lower end of the loading coil.
The loading coil itself is supported between
the two suction cups by attaching the lead
ends of th e coil to large solder lugs sup-

74 • CQ • August, 1967

ported by the suction cup screws.

Coax Preparation

The end of the coaxial cable used to feed
the antenna is prepared by removing the
jacke t and braid for about 5 inches so the
ce nter conductor can be used directly as a
lead to tap the coil. ff RG-58 A I U is avail­
able instead of normal RG -581U it is pre­
ferred since the stranded center conductor
used in the former will withs tand flexing
better. The jacke t is fur th er slit open, but



not removed, for several inches and a length
of bare hookup wire is inserted underneath
the shield and spot soldered. A piece of heat
shrinkahle tubing is then formed over the
slit in the cable jaeket so the entire assembly
is sea led. If sh rinkable tubing is not avail­
a ble, insulating tape can be wrapped around
the jacket. The completed cable is simply
taped to the whip as shown in the photo­
graphs.

Addi tional solder lugs are used at the suc­
tion cups for the hookup wire leads for the
coil tap and ground clip connection .

Operation
As shown in the photographs, the antenna

is mounted on the window pane of the
author's VW. The ground connection is
made to a metal clip inside the car which
is screwed into the car body. One could
also make the ground connection to the rain
gutter if a clean contact were made by re­
moving the paint. The ground connection, in
any case, for an automobile should be made
to a large metal surface of the car and not
to one which is effectively electrically in­
sula ted by means of rubber stripping or

other means. Some experimentation in this
area will pay good dividends in terms of
better antenna performance as it is su rpris­
ing how many metal surfaces of an auto­
mobile have relatively high resistance elec­
trical contacts between them .

An s.w.r . meter is used to fi nd the proper
loading coi l taps for each band, starting
with minimum inductance loading on each
band . Once the proper tap points have been
found they will rem ain the same as long as
the anten na is installed in the same position
o n the vehicle eac h time. The tap points for
each band can be marked with a magic­
marker pen on the coil or small wire stubs
can be soldered to the co il at each tap
point. The rest of the coil and assembly
should be sprayed with Krylon or a similar
plastic spray to protect the assembly from
weather deterioration .

On 10 meters there are several modes of
loading which may produce proper tuning
anti low S. W. T. In general. the o ne which in­
volved the least amount of inductive loading
(with either the ground connection at the
antenna removed or in place ) will prove
the most effic ient. •

A.M. Operation With The Heath SB-ll OA
BY WILFRED M. SCHERER,* W 2AEF

T..Ea .m. modifications for the
Heathkit SR-II O 6-mete r S.S.R. Transceiver,
as described in C Q some time ago.' have
proved to be quite popular. In addition, in­
quiries have been received about whether
or not the changes can be made in the same
manner o n the later model, the SR-IIOA.
H appily the answer is yes, the only differ­
ence being in the SR-IIOA manual d iagram
and page numbers referred to in the text
o f the article .

For 58·11 0A

In the steps set forth on page II of Nov.
'6 6 CQ the pictorial numbers and pages

"Technical Di rector, CQ.

' A.M . for the HeathKit SB-IIO 6-Meter Trans­
ceiver, CQ, November '66, page 10.

should be re la ted to the SR-I lOA manual as
follows :

I-Pictorial 3- 19, page 51.
2- Pictor ial 3-20, page 52.
3- Pictorial 3-28 , page 60.
19-Pictori al 3-22, page 54, as identified

in Pictorial 3-28, page 60.
20-Pictorial 3-29 , page 6 1.

For 58-110 and 5B-II0A

Relating to both the SR-IIO and SR­
IIOA, a n error should be corrected in the
circuit diagram at fig. I of the modification
article. The right-hand arm of the d .p .d.t.
switch should go to the bottom end of the
0.1 mf 75 v, discapacitor, instead of to
the top end. This is correctly shown in the
pictorial wiring diagram at fig. 5 on page
13 of the article.-W2A EF
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BY KE N "J U DGE"
GLANZ ER, *K7GCO

The author presents a simple technique that may be used to measure
coaxial line losses. All that is needed is an s.w.r. bridge and a signal

source.

A NS.W. R. bridge can be used to
measure the loss in coaxial cable in a very
simple manner. This sim ple procedure does
not require a dummy load usually needed to
measure differences in power level although
that certainly is a goat! test.

S. W. R. Test Principles

To explain the S.W.r. test procedure let' s
take the exam ple of a perfect feed line, one
that has no losses, and short it at the load
end . When power is applied at the input end
a di rectional waltmeter will read the same
refl ected power as the forward power since
the load (a short in this case) reflects all the
power back 10 the generator without loss.

Consider a line that has a I % loss. For
a given input only 99% of the fo rward
power reaches the load. a short. The entire
signal is re flected and travels back to the
generator, again losing 1% of its power.
Thus. a directiona l watt meter would read
98% reflected power. This of course in­
dicates a 2% loss, 1% fo rward a nd 1%
reneeted power.

· 202 Sou th 124th, Seattle. Washington. 98168
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As the feedline losses increase less and
less power is received and reflected by the
load (a short) and less power is recei ved back
at the generator. By measurin g the reflected
power when the transmission line is termi­
nated in a short the feedline loss can be
accura te ly determined.

Let's take, as an example, a feedline that
delivers 70% of the input power to the load.
With 10 watts input 7 watts is received and
re flected by the load, a short. On the return
path the 7 watts reflected also suffers a loss
and only 70% o f the 7 watts will be re­
turned to the generator, 4. 9 watts or ap­
proximately 5 wat ts. Thus for a 10 watt
input 5 watts is returned. This represents
50% reflected power.

Ca lculating Loss in Db

The power loss of the transmission line,
in db, may he calculated as follows fo r the
Case above.

Loss in db = 10 log P, I Po
= 10 log l OIS
= 1010g2
= 10 (0 .3 )
= 3 db



where P , = Input power
p" = Reflected power

Since hal f of the power was lost in the
forward direction and hal f was lost in the
reflected d irection, the line has a loss of only
1.5 db rather than 3 db as shown above. T o
determi ne the lo ss in the transmissio n line

, d irectly the form ula can be simplified to:

Loss in db = 5 log P, I p"
It can be determined fro m available

charts I that a 50% reflection in power is
equal to an S.W.f. or 6 : I. In order to for m a
pattern that wi ll enable us to correla te S.W.r..
re flected power percentage and line loss let 's
consider anot her example. If a transmission
line delivers 5 watts to the load (a short) for
10 watts in put only 2Y2 watts will be re­
flected back to the generator. Th is represent s
25 % re flected power. The loss of the trans­
mission line is :

Loss in db = 5 log P, I p"
= 5 log 10 / 2.5
= 5 log 4
= 5 (0.6)
= 3.0 db

From the charts 1 it ca n be seen that a
25% reflection of power is equal to an s.w.r .
of 3: I as well as a loss of 3.0 db on the

1 Glanzer, K., "Antenna Handbook Vol . I," Cowa n
Publishing Corp., 1966, p . 69, fig. 2.26.

transmission line. It may also be seen at thi s
point that the high er the re flected power
value the lower the feedline loss.

Practical Measurements

T o measure the loss of a length of coaxia l
cable the equipment is set up as shown in
fig. I where we see the generator feed ing a
length of t ransmission line through an S.W.r.
bridge with the line te rminated in a short.
If the input power is known a nd the re­
flected power is measured, formula (2) can
be used to calculate the line loss.

A simpler way o f measuring the line loss
is to measure the S. W.r. and divide the
measured value into 9. For example. an
S.W.r. of 3 : I would be

db loss = 9/ s.w.r.
= 913
= 3 db

Again, an S.W.r. of 6 : 1 would be :

db loss = 9/s.w.r.
= 9/6
= 1.5 db

A chart that eliminates even this simple
divisio n is shown in fig. 2.

It is sugges ted that all coaxial cable be
checked when new and every 6 months and
the data recorded for future comparison.
T he comparisons may surprise you , The loss
figure obtained by the method outlined is
valid only fo r the specific length of cable
tested and will be quite accurate. To assure
accuracy be certain that the characteristic
im pedance of the S.W.r. bridge matches the
line and only the power requi red to obtain
full scale deflection on the S.W .T. indicator
is used. •

100101

db Allenualion af Cable

.1

6 ,
I"J

N

0 I'\.

•SWR :
"

Nt Actua l

fl
1

Fig. 2-The above chart en­
abies the rapid determination
of the loss of a line in db
from the s.w.r, reading taken
in the set-up shown in fig. 1.
For s.w.r. readings of less
than 2.5:1 the dotted line
should be used rather than

the actua l solid plot.

100
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liTHE NEW RTTY

HANDBOOK 1 1

Radiotelalype

Atreasury of vital and "hard to get"
information. loaded with equipment
schematics, adjustment procedures, ap­
erating procedures, etc. Avaluable asset
to both the beginn ing and the experi·
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a we ll known authority in the
field. This bookis a must for your li brary!
Only $3.95.
· New York State residents Must add sales

tax applicable to your area.

•

"W6NYZI I've always wanted to meet youl"

"You were quite a bit down on thot transmission
for so me reaso n."

. -------- ----------,
I CQ Magazine I
I II 14 VANDERVENTER AVENUE I
I PORT WASHINGTON, L.I•• N.Y. 11050 I
I II SIRS: My check (money order) for $ I
I is enclosed. Please send . copies of the I
I "The New Rm Hendbeek , I
I I
I Nome I
I
I Add,." I
I I
I City Stote Zip IL ~.
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Convert Your Ranger I

for Six-Meter Operation

BY RUDOLF ORAS.* W 9Z EW

The Ranger I can be converted for 6 meter operation at the cost of the
I I meter bond. Most of the ports needed to do this are from the Ranger

/I and are available from Johnson at a nominal cost .

L Epurpose of this art icle is to ex­
plain how the Ranger 1can be put on 6 meters
thus mak ing it. in effec t, a Ranger II.
The II meter band on the Ranger I is all
that is sacri ficed and it serves no useful
purpose for the amateur at present. After
this mod ification the Ranger I can be used
for local contacts on 6 instead of cluttering
up the DX bands.

V,F.O, Modifieotions

To begin the modificat ions one must re­
move the plastic calibrated dial plate and

*3636 South 591h A venue. Cicero, III., 60650.
I

Bottom view of the V1:; area showing the loca tion
of the tube socket, coil ground lug and terminal

stri ps.

replace it with a Ranger II dial plate. Order
part number 22-993-4 at a cost of approxi ­
mately $ 1.25. The numerals arc printed in
red or black, thus creating a poor contrast
with the dark hackground of the Ranger I.
To improve the contrast good bond paper
of an appropriate size must be cut and rub­
ber cemented to the panel. Then the dial
plate and knohs arc assembled to the front
panel.

The II me ter v.f.o, tunes from 6.7 me:
this frequency must be decreased to 6.25 mc.
To accomplish this. remove the right side
panel from the v.I.o. assembly while faci ng
the front panel, allowing access to the 11
meter padder capaci tor C.,J . Add a silve r
mica capacitor. 22 mmf 400 volts, in paral-

"fe- 5
1'J.oen

v.. t ! r!>.o
- ~0 · - 0, . ~

r 1
0 o - 0-

o '

0
: ! : TSlO
I I :". 0 - 0-

0 "l'

I' ROI\I T

Fig. l c-Hcles must be made to permit mounting
o f Vl ~' l ;r. and a new te rm ina l stri p TS -I w
Shown above are the sizes a nd locations of the
needed holes on the top-s ide of the Ra nger I

chassis.
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Using a number 26 drill, make a hole at
the intersection of the center line of terminal
strip TS20 and the center line of the 5763
tube socket V ... On the underside of the
chassis mount a two terminal, Cinch term­
inal stri p, TS.o; one lug is grounded.

Bandswitch Installation
Obtain a new band switch, SWa, part num­

ber 22.1 667 at approximately $6.45. Mount
the switch in the same manner as the origi­
nal.

Wire switch section SWa.A , as shown in
fig. 2. Note that R. , a 4.7K resistor, is re­
placed with a 2.4 mh choke, L 27•

Inductor La. is a new coil, constructed
from number 18 enameled wire with 19
closewound turns on an inside diameter of
'l1I of an inch. This coil is used to increase
the inductance of L . , because the v.f.o. fre­
quency was decreased from 6.75 to 6.25
me. Observe the color code of the wires

the
the

n•-
final shows the location of
routed through holes in

chassis.

•••
.ill; ,

Top view of the
wires from Ll1

• •• •., 0:;., •• • •'0.
NN

,,,

"

c",
27

sell

•00 r
o t; ,
o_~,." 10(0.. '-

r~-T7~'~I.,'· +--e~8
;. r
I

Lu

so~ . ,.. ' N • •
.~~.: • • •:0 ..,,:, . • •, , • •._ , SON . ( ..

L~••...
N '

Fig. 2-New wiring diagram of the multiplier
input and output switching showing also the new
multiplier sta ge needed for 6-meter operation.

6146

R.F. Doubler Circuit
A 5763 r.f. doubler and a coil must be

added to the circui t. As shown in fig. I ,
measure off 5Vz inches from the right hand
side of the chassis, then find the center be­
tween the shield and the v.f.o. box. Drill a
'l1I inch pilot hole for a ".4 inch Green lee
socket punch, and punch through the hole.
Use the ceramic 9 pin tube socket to locate
the mounting holes. Note th at pin 9 of the
tube socket V is- On the underside of the
chassis mount a two terminal, Cinch term­
inal strip, TS.o; one lug is grounded.

Drill a 'l1I inch hole, 'Yt . inch from the
edge of the bend in the shield as shown in
fi g. I. This hole is used for mounting the
5763 plate tuned coil, L"7' The diameter of
the hole may vary depending on the coil
form being used.

Bandswitch Removal
The next step is to remove the BAND­

SWIT CH, SW,,; of course the switch shield
must be removed first. Cut the color coded
wires at the switch terminals for later lead
identification, or unsolder the wires care­
fully, but do not burn or melt the plastic in­
sulation. Move coil LoB so as to remove the
switch more easily.

leI wi th C. and replace the side cover.
The padder capacitor, C., is used to adjust
the frequency to 6.25 me (50.0 me). This
adjustment completes the changes required
for the v. f. o.
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for ease of wiring. Refer to the photo for the
location of the 6 meter tap on coil L .B and
the general placement of L 3 . , L 27 , and
L' 2' Note that they are vertical in respect
to the chassis.

SW".n and SW3.C• Front Section
The purpose of SW3.11 is to switch in and

out a 5763 ( V,.) r.f. pentode doubler with
a fixed tuned plate circuit, resonant at 50.5
mc. The front section of the SW3 _C switches
the B plus (300 volts) to the 5763 doubler,
V,.. Figure 2 shows, schematically, how the
above function is accomplished. The 300
volts B plus is obtained from terminal strip
TS ,., the cathode is connected to TS ' e-3 '

The 6146 grid circuit switching is modi­
fied as shown also in fig. 2. Coupling capaci­
tor C" is disconnected from L . and rerouted
to SW3•11 front as shown.

The parasitic suppressor, L . , is changed.
It can be purchased as part number 23.1212­
2 at $0.33 or made by winding three turns
!4 inch i.d, and *' inch long, over a 56
ohm v.. watt resistor. The terminal strip
TS30 , is repl aced with a 3 lug terminal.

Final Amplifier

The original r.f.c., L, o, is replaced due to
undersized wire and a tendency to self-reso­
nate , causing excessive heating. Replace L IO

1·

Fig. 3-New wiring diagram of the 6146 output
circuit showing the new 6--meter coil t il e'

with part number 102-752-5 at $1.75. Re­
place the parasitic suppressor, L . , with part
number 23. 1329-2 at $0.40, or make your
own by winding 4 turns of # 14 wire, *'
inch i.d, and I" long over a 100 ohm 2 watt
resistor.

The leads from the final coil L ilA are
rerouted through the chassis holes, as shown
in the photo, and wired to SW3D and SW3C,

as shown in fig. 3.
Construct the 6 meter co il Lllc, as shown

in fig. 4. To complete all wiring changes,
insert the LIte coil between the variable ca­
pacitor and coil L il A' as in the photo.

The shield cover for the band switch is
modified to allow clearances for the grid
and plate leads of the 5763 doubler and the
coupling capacitor to the grid of 6 146. At-

[Conttnued on page JJ 7]

L.

Location of Lila in the final tonk circuit of the
Ranger I. Coil Lu e is mounted between the veri.

able capacitor lug and Lil A"
Fig. A-Winding deta ils of LtI C' the 6-meter

plate coil.
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get a chance to usc a patch. but they arc
mistaken. If they desire to. they can get
phone patching just by asking. Most G I
installations and others who do lot s of pat ch
work keep an active file on who wants what.
where and when. Generally all one has to
do is call a few install ations and tell the
"chief op" that you arc avai lable in your
location and will patch. Add to the G I's
peace corpsmen . missionaries. I i\1RA . stu­
dents overseas. and one can see the unl imited
possibili lies.

Of the many types of patches used elec­
tronic types and the hybrid with its vox
abi lity arc fine. Our experience has been
that the normal person using a patch is too
excited and unaccustomed to talking by
radio over thousands of miles 10 a son, hus­
band. or father so that the patch usuall y
has 10 be operated manuall y anyway. For
your first patch I would recommend so me­
thing relatively simple to construct and get
working. plus case of operation . Lots of
patches will be long distance collect calls
and good operating pract ices arc a necessity
to insure success.

Patch Design

Our problem is to match the 4 or R ohm
output of the station receiver audio to the
local telephone line im pedance of 600 oh ms
on receive. On transmit we would like to
match th is 600 ohms back to our tra nsmitter
mike input runn ing from 50.000 oh ms to
several megohms, depend ing upon the type
of input circuit used.

In a transformer the im pedance of the
seconda ry load is reflected into the primary
winding in the following relat ionsh ip :

Z" = TR" Z.
where 2 " = reflected primary impedance

Z. = impedance of the secondary load

TR = turns ratio of the transformer.
To determine the turns ratio of a trans­

former needed to match the 4 ohm receiver
output to the 600 ohm telephone line. the
formula is transposed to:

,-=--
TR = { Z"\ z.

_ { 600
- \ 4

.----.:.­
= V l 50
= 12.24

For an R ohm receiver o utput impedance the

TO Xmt,
Me JOCk

• 0

To RK
...... JO< '

6000

0:L --+ TO P.T.T.r ~ .

...:,,
I

"" I o-- NC.

.oos

E
600

•
.COS
600.

THE MATCH
PATCH

By William E. La Farra;" W5ZCC

Fig . l -Circui t of a sim ple phone patch tha t is
manually operated . All capa citors are in mf.

T1- 60 0 ohms to 4 ohms (Se e text). Mona rch LT·
740, LT·750. Tr iad TY·45X. Stancar TA-44.

T..- 600 ohms to l OOK. Mo narch LT-30, LT·3 l . LT-
• 32. Triad T-1X. T-2X.

M NYphone patch articles have
been published covering every imaginable
type of ci rc uit one could d ream up. I feel
sure th at they all wo rked with great success.
Ho wever, many newcomers have appea red
o n the scene and. with the higher bands
opening to all parts of the world undoubtedly
phone patching acti vities will increase. Many
amaleurs in small towns feel they won't

· 1'.0. Box 43. McGehee. Arkansas

This simple phone patch is ideal
for the beginner. Aside from its
simplicity it offers convenient con­
trol , good performance, rapid
adjustment and easy monitoring.

o

L,
o
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.Fe
2.5 mh

Fig. 2-Circuit of a more extensive d . filter that
can be used with the phone patch if necessa ry.
View of the interior of the phone patch shows
T. mounted on the rear wall. Transformer 1.. is
underneath 11• The gain control , lever switch and
disconnect switch are mounted on the fron t pa nel
a s well as the two terminols to connect to the
phone line. The line connecting to the transmitter

mike input (on the left) is shielded.

0'1-_0I--J";.v.,...-- .
: .o05mf I .oo~:
I
I
I
I

i 1 .005"'1
I RFC

__..........,,'0>- ~T hus we need a transformer with a turns
ratio of 12.24 to 1 or 8.66 to I depending
on OUf receiver output impedance.

On the transmitter portion we will need to
match the 600 ohm telephone line im­
pedance 10 our microphone input. This im­
pedance is usually 50,000 ohms and upward .
This would require a transformer with at
least a 9. 12 to I turns rat io, or preferably
higher, and one that is designed for this
type o f service (shieldi ng a nd frequency
response ) .

required turns ra tio would be calcul ated as
fo llows:

TR =~
=\/75
= 8.66

Typical Components

If you have a junk box full of old trans­
form ers you can easily find the turns rat io bv
applying a known value of a.c. voltage such
as 11 7 vol ts to the primary and reading the
secondary voltage. The transformer to be
used o n the transm itter side is a step-up
and a lower applied voltage would be in
order so as not to subject the secondary to
an ex tremely high voltage that might break
down the insulation . Usc 6 volts a.c . or some
other low voltage.

\Vith no junk box one would have to turn
to the ma rket a nd here we find something
new m recent years. It is the small transistor
tran sformer norm ally used to match low im­
pedances in transistor ci rcuits. Numerous
types will match 600 to 4 ohms and some
tra nsfo rmers will match 600 to 100,000
ohms. These arc economical, compact, of
good qual ity and will ma ke a nice patch . By
add ing a few extra components we can have
an efficient unit that makes a worthwhile
addition to ou r station.

T he d .p.s.t. toggle swi tch used to discon­
nect the patch from the phone line is of the
ordinary variet y. T he four pole double throw
switch, ho wever . is not. As shown in the
ph?tograph , it is a low capacity lever type
SWItch and the use of a toggle switch for
this funct ion is sometimes troublesome due
to signal leakthrough. A rotary type switch
can also be used here.

Circuit Operation

In fi g. I we have the circuit of the com­
pleted patch. By uti lizing a switching ar-

rangement on the line side we eliminate
some of the problems encountered in other
types of patches, mainly receiver feedback
or hum modulating the transmitter. Having
o nly one transformer in use at a time offers
a good match to the line and the transmitter
or recei ve r result ing in good audio quality.
A double pole single throw switch is used
to connect the patch to the line. The two
0 .00 5 mf capacitors are used to elim inate r.I.
on the .phone line from en te ring the patch .
Following these we have a 1 mf oi l type
capacitor which prevent s our patch from
shorting out the telephone line vo ltage. A
capacitor with several hundred volts break­
down rating would serve nicely.

The 4 ohm (or 8 ohm) side of T , is co n­
ne~te? to .the receiver via the phone jack.
Th IS Jack IS used on ly when we set up for a
patch and se rves the useful purpose o f ki ll­
mg the speaker of the receiver. The patch
output is connected to th e microphone input
in place o f the microphone. The switch used
to transfer the line from transmit to receive
has exira contacts. and we usc them to key
the transmitter when we shift to the t rans­
mi l side of th e patch. T his arrangement
makes for real smooth operation as each
pa rty talks and says "over" allowing you to
handle everything with one flip of the switc h.

Construction

Actuall y the patch is rel at ivel y simple and
no problem should arise in its construc tion.
Use normal audio frequency wi ring tech­
niques. If r.f. becomes a problem a more

[Continued on page /4l}
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BY JOHN A, ATTAWAY,* K4IIF

ll<:Lgang, this column is going
lO be pretty much devoted to the CQ OX
Awards program. As it has been over 5 years
since the complete WPX and WAZ rules
were publi shed, this issue will give you their
full content in the hope that it will clear up
an y questions that you may have.

Also, the files have at long last completed
their trek from New Jersey to Port Wash­
ington to Florida and the job of organizing
and refiling the material has begun . Unfor­
tunately the forms required for the authori­
zation of new certificates by the Port
Washington office were not included and
have just arrived from the printer, so those
of you who are awaiting certificates will
have to wait just a little while longer.
However, there was a goodly stack of WPX
endorsement stickers and a lot of progress
has been made toward distributing them to
those hard working OXers who have reo
cently qualified. An up-to-date (May 29 )
list of the stickers recently issued is as fol­
lows ( this is 1101 an Honor Roll ) :

WI'X Mixed: W40PM- 800, W9DNQ-700,
G3 DO-6S0, K2ZKU-600, W3DJz-600, W4RBZ
600, WSLG G- 600, HK3LX- SSO, PA0LOU­
SSO, Kl SIlN- SSO, WA6MWG-SSO, VE7CE­
SOO, J A2JW- SOO, SMSBPJ-SOO, W8IBX- Soo,
K4YFQ-4S0.

WPX CWo W8KPL- 800, W40PM- 7S0, WSKC
- 700, W2EQS-700, W21l0-6S0, W8LY-6S0,
ON 4QX-6S0, W 9GFF-6 0 0, G2GM-60 0,
OKl S U- 600, K 2ZK U - 600, WSLGG-600,
W 2 K I R-600, K 2CPR-600, W0A U B-SSO,
V E40X - SSO, OK 2QR - SSO, KP4 C C - SSO,
K1SIl N- SSO, VK3AIlQ- SSO, WA2CBB- SSO,
G 3IlDA-SSO, OK 3 UI - Soo, W4RBZ-SOO,
DJ7 CX- SOO, W4 CKD - SOO, KIll VV - SOO,
S M7T V- SOO, W41l0S-S00, WB 2 FMK- Soo,
W 6U NP- SOO, W0VB Q-SOO, W 9WlO- SOO,
OKI CX - SOO, K 20US-4S0, I S 1F I C - 4S0,
JA 2JW--4S0, W3MA C --4S0, G3 H I W--4S0,
S MS B P J--4S0, W 2FLD--4S0, VK 3RJ--4S0,
C N8 A W--400, U W 3 D R--4OO, K0JP L--4oo,
K4 YFQ--400, SP21lL--400, 1IIZ--400, 9J2W-

• P.O. Box 205, Winter Haven, Fla. 33881.
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400, KSAAD--400, SM3BNV-3S0, UI8LB-3S0,
I I ZQ- 3S0, S M S BGK-3S0, OK2DB-3S0.

WP X Ph on e : G 3DO- 600, HK 3LX-SSO,
PA0HBD-SSO, PA0LOU-SSO, W9UZU-Soo,
C TI P K -5oo, W 3DJZ- 5OO, O EtFF-5OO,
K 2POA-450, C X2CN-4oo, YV2CJ-4oo,
WA 2 E OQ-4oo, O EI P C-4OO, LA 8P F _350,
YV 5BB U- 350, XEI CV- 3S0, K4YFQ-3S0,
Il CBb-350.

WPX SSB: W40PM- 700, W4NJF-6S0, KISIIN
- 550, W3DJZ-SOO, W4RBZ-500, K2POA­
4S0, G3 D0--4S0, W6YMV--4S0, W4 EEU--400,
W 3V S U--400, W 9DWQ-400, WA2E0Q-4oo,
V E 8RG--400, K 3 HHY-3S0, SV0W AA- 350,
PA0 S NG- 3S0, V E 3BJ L-350, W4 E E U- 3S0,
DJ2 U U- 3S0, WA SLOB- 300, K3 BNS-300,
OA4KY- 300, S MS B P J -300, V E3 ES -3OO,
SM 5 U F - 300, YV 3KV-300, WA 6ESB - 300,
K4ZJF- 2S0, OK 1M P-2S0, VE7P U- 250, ZB1A
- 2S0, F2M U- 250.

WPX Band Endorse ments: J.8 me- OKIAEH,
OK IA FC, DLiVW. 3.5 m c-K6BPR , OKtAEH.
7 m c-G2G M , OKIAEH, OK3DG . / 4 m e. 9J2W,
SM 7EH, K2POA, PA0HBO, OA4KY, ON4QR,
UW90 U, DJ7CG.

The lack of endorsements for 21 and 28
mc is surprising. With sunspot conditions
improving daily it is hoped that WPX activity
on those bands will improve.

wP X Continental Endorsements: Europe­
SM0 BBC, CN8AW, 9J2W, Y02BQ, Y08CF,
OK IAEH, SMSBG K, OK2DB, OK3HM, WA2­
EOQ, OK1 CX, UW90U, UA4LM, IlZQ. A sia­
PA0LOU, W3GJY, PA0SNG, W5LGG, DJ7CX,
UW3D R, JAIB N, OK3HM, OK3DG. Africa­
WA2CBB , OK3DG, WB2FMK. Oceania- JA 1BN .
South A merica-YV2CJ.

We are very pleased by the interest ac­
corded the band and continental endorse­
ments by our overseas brethren . However,
we are surprised and disappointed by the
lack of interest stateside, No 0 1le applied
for the North America endorsement.

A number of other OXers have joined the
elite group of WPX, WAZ, and SSB OX
cert ifica te holders either for the first time or
in a new category. These are :

W A Z CW -Fone-V E3AC D , JA0SU, DL6PI,
W9HP, W4FRO, WB6EFA, W8KXO, KR6ML,
OK 1EJ.

WA Z SSB- D L6EZA, W8YCP, W4UWC, HB9­
AAA (1 4 me) , PA0DEC, WIMVV, WA9AVV.

WPX C W-Fone-SM7EH, W60MR, W4ZXI.
KR 6ML. UA IUD, UA4LM, W40RT. WA2CFG.
K7AGJ.

W PX Fone-LUIDJU, LU3BU.

WPX SSB-K2POA (14 me), PA0LOU, W4­
HUE, OE7UD.

SSB DX-200-0E7UD, K4GXO, W4FPW.



De Extra

"Daylight Saving Tim e" and DXinC­
THEY DON'T M1X!-DXing will never be
the same again in Florida . Since 1945
Florida has always been on Eastern Standard
Time ( real time) . However, this yea r the
politicians got together and decided that
honest clocks were a luxury so about the first

I of May the state went on Atlant ic Standard
T ime (AST). Th is is the regul ar time in VP9.
KP4, KV4. and VP2 lands. Of course the
polit ic ians don't call it Atlant ic Standard
T ime. They call it Eastern Daylight Saving
T ime which is just confusing terminology
because there has nCVCi been a politician
who could make the sun come up one m inute
sooner or stay up one minute longer than
nature intended . As a result of all this, one
no longer gets up and works some good DX
before go ing to work at 0730 EST or 1230
GMT. Now one leaves for work at 0730 AST,

11 30 G MT. and all one hea rs in the morn ing
is a dead band. DXing wi ll never be the
same. Anybody fo r DX Band Saving T ime?

160 Meter OX Report de W1BB

Cong ratula tions to W0VXO on hte suc­
cessful com pletion of his 160 DXpedition .
Between Feb. 5 and Feb. 25 Herb operated
from the foll owing sta tions : PYI NFC.
OA40, FG7XL. VP2AZ, VP2MK. VP2KY
( Anguilla) , and WOVXO/KV4.

Stew, WI BB, had much to report from his
trip to the Orient in the latest issue of his
160 DX Bullet in. Included was his home­
comi ng present of ZD8J for a new country
the day a fter he returned. Some of the out­
standing JA-Iand 160 meter enthusiasts he
met included JA I FG, who sparked etTorts
to get the 1907.5-1912.5 kc band segment
allocated to JA amateurs, and JA6AK, wbo
has worked W6 on 160 meters. In c rossing
the Pacific. Stew found that U .S. east coast
2 kw " marker" stations disappeared about
1000 m iles west of H awaii which is still
2400 m iles fro m Japan.

JA 3AA and JA6AK, wh o have excellent
rigs and locat ions, are trying for a 160 meter
contact with the east coast. Around our sun­
rise would be the most likely time for this
outstanding DX event to occur if and when
it takes place. To the east coast J Avland is a
real lu{fie on 160 meters.

KL7FRY. Earl, has worked many JA's on
160. and is known as the "stepping stone" to
Japan.

A nyone int erested in 160 meter DX

should by all means contac t WI BB about
receiving his 160m. DX Bullet in which con­
tains several pages of useful information.
Hi s address is 36 Pleasa nt Street, Winthrop,
Massachusetts.

QSL Manager of the Month

In Augu st. CQ salutes that genia l man
about the DX circuit. Stuart Meyer.
W2GHK. Founder and D irecto r of the
DX pedit ion of the Month ( DOT M). During
the past 4 years DOTM has handled over
300.000 outgoing QSL cards and Stu has
been hono red by Radio Club o f Venezuela.
the Virginia Century C lub. and other o rgani­
zations for his support o f DX acti vi ty.

As a conseq uence Stu Meyer needs no in­
troduction to the DX fr aternit y. However,
hi s caree r has many interesting facets o f
which mayo DXers arc unaware. He is
presently the Executive Vice President o f
Acro tron, Inc. of Raleigh . N .C. Previously
he was President of Hammarlund . Engineer­
ing Manager for the Communications De­
partment of Allen B. DuM ont Laborato ries.
and C hief Engineer of the Lin k Radio Co r­
porat ion. He has held the call W2GHK since
1933 and has been acti ve on all bands 160­
2 meters. His favorite band and mode is 20
meters s.s.b., but he is occasionall y ac tive
on eve rything from 160m. c .w, to 2 m. f.m,
He is an A-I opera to r and holds mem bersh ip
in the Institute of Electrical and Electron ic
Engineers. the Armed Forces Com munica­
tions and Electronic Associat ion. the A sso-

JA 3 District 160 Meter Boosters Meeting with
W1BB and xyl WIDQF. L·R lop JA3. JM, GKP,
ART, AA, HVC, GMI, AH, and ECR. Bottom
WI BB, WI DQFI Alice, and JA3EGD. JA3HVC

wa s meeting host. Photo by JA3EGC.
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ciation of Public Safety Communications
Officers, the Quarter Century Wireless Asso­
ciation. the Amateur Radio Editors Associa­
tion. the International Amateur Radio Club.
and the Radio Society of G reat Britain. Re­
cently he was made a fell ow in the Rad io
Club of America.

OX Hall of Fame

Don't forget 10 send in your nomination
for the DX Hall of Fame. For complete de­
tai ls sec the DX column of the Jul y issue.

Ohio Valley Amateur Radio Assoc.

The following information on th is fin e
DX-minded club was furni shed by past
president Jim , W8EVZ :

"The Ohio Valley. or more appropriately
the Ohio Hills. has long been a prom inent
breeding ground for DXers. The majority
of the OVARA members arc from the
greater Cincinnati area. although some hail
from Dayton . Hamilton , Hebron. Piqua. and
other neighboring towns.

"The club gOI its sta rt in 1949 when
W8J1N. W4FU, W8BOJ. W8FGX, and
W8JJW met and fo rmed an Ohio Valley
Amateur Radio Association dedi cated 10 the
pursuit o f DX and contest operation. The
OVA RA presently consists of about 45
members seve ral o f whom have obtained
DXCC Honor Roll status, while others have
placed first in national and worldwide con­
tests. The club has part icipated in many ex­
peditions to give fellow DXers a new one.
Some of the spots visited include San Felix.
Serrana Bank. Baja Neuvo, Malpalo and
Navassa. Several joint DX peditions have

Joe Hiller, W40PM, a member of the CO OX
Awa rds Advisory Committee and one of the
highest WPX scorers of all time. Look at the
WPX endorsement sticker list and see some of the

totals Joe has been racking up.
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been made in cooperation with the Florida
DX Club promoting interclub activity and
fellowship.

"As in many areas a DX tip otT net buzzes
wi th ac tivity when a 'new one' appears. A
monthly club paper, the 'Ether Waves'. was
maintained for many years. but was dis­
continued when the wide variety of weekly
bulletins made it obsolete."

[Information from other DX clubs which
we can share with our readers would be ap­
preciated.-DX Editor]

New West Gulf OX Club Officers

The new WGDX C President is Ken Mont­
gomery. WI ABY. The new Vice-president is
Frank Mon tgo mery. W5JWM. They succeed
W5NW and K5JLQ. Good luck fellows!

Internationa l Amateur Radio Club News

IARC and the ITU were greatly saddened
by the death of Dr. 'Manohar B. Sarwate,
Secretary-General of the ITU. Dr. Sarwate
died in February following what was thought
to be a routine operation. He had agreed to
become patron of the IARC only a short
time prior to his death.

The 1966 activity report for 4UlITU
showed that 13,557 contac ts were made by
112 ditTerent operators representing 3 1 na­
tionalities and 6 continents. Operation was
on all bands from 1.8 to 144 mc. Included
amo ng the contac ts were 102 U.S. novices
ocntacted between 21.1 and 21.15 mc dur­
ing the last 4 months of the year. These rep­
resented all call areas from WNI 10 WN0.

The club acqu ired 180 new members dur­
ing 1966 bringi ng the tota l membership to
1092. The officers for 1967 include Dr. M.
Joachim, OK IWI , Presiden t : Jack W. Herb­
streit, HB9AJI /W011N, Vice-president : Ted
Robinson. F8RU. Secreta ry .and Willi Men­
zel, HB9AAB, T reasurer. Four key mem­
bers left IARC in 1967 to return to their
home countries. They were Gerald C. Gross,
W3GG. John Gayer, H B9AEQ, Heinz
Robig. HB9QC. and Gunter Joraschkewitz,
HB9UD.

The OX Bulletins

Since this column has been referring to
the DX bulleti ns which are used as sources
of info rmatio n there have been many let­
ters aski ng which bulletin gives the best
service to a part icular area. Because o f this
great show of interest the fo llowing listing
has been made to let you sec what bulletins
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larry, W6ANB, QSl Manager far KG6IF. " AI.
ways send that s.o .s.e. fellows or I'll have to

blow the whistle on you."

are available, and give yo u a thumbnail
sketch of each of them. They are listed in
alphabetical o rder and no particular en­
dorsement is given by th is column to any
one bullet in. However, it is obvious that the
more often a bulleti n appears the more help­
ful it will be, so consequently every serious
DXer should take at least one weekly bul ­
letin .

OXer's Magazine (OX-Mag}-T his is the
"C adillac" of th e OX bullet ins as it not only
appears weekly bUI is ac tually a small m ag­
azine of about 20 pages. It is edited and
publi shed by Gus Brown ing, W4BPD, o f
worldwide DXpedition fame. The rates are
$ 10.50/year by F irst Class mail and $ 12.00/
year by Ai rmail to U .S. locat ions. For com ­
plet e information wri te G us, Route I , Box
16 1-A , Cordova, South Carolina 29039.

OX-M B- This is a weekly bullet in con­
taining 2 pages of OX and contest informa­
tion in the German language. It is an officia l
publica tion of DA RC and is edited by WaI­
ter Geyrhalter, DL3RK. The rates are OM
8.50 for Germany, OM 11 for Europe by
surface mail, and OM J5 for Europe by air.
For information write D L3RK, 895 Kauf­
beuren, Bo x 262, West Germany.

O X News-Sheet (OX -N S}-Issued weekly
by Geoff Walts, 62 Bel more Rd ., Norwich,
Nor., England. Contains concise OX and
contest information. and is sent air mail to
th e states for $5.00/year. This is an ex­
cellent general source of up to date OX
information.

OX -Press (VERON}-T his is a weekly
sheet published by VERON, the Nether­
lands Section of th e IARU. It eontai ns 3-6
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pages of OX news and t ips in the English
and D utch languages. The news editor is
PA0LO U, and the log edi tor is PA0TO.
Rates arc f 30 ($8.33) per year ai r m ail
to the USA. For complete details wri te
VE RON, Postbus 9, Amsterdam , The N eth­
erlands.

Florida OX Report (FOX C}-Issued
monthly by Editor Gene Sykes, W 4BRB,
6510 Carambola Circle, W . Palm Beach,
Fla. and the Flo rida OX Club. It is a 6-8
page bulletin of OX and club news, has
good editorials. The rates are S3.00/year
surface mail and S3.50 by air mail.

Long Island DX Association Bulletin
(L10 XA}-T his bulletin is issued twice
monthly by edi tor Howard Klc'n, WB2EPG .
The rates arc S5 .00/year by surface mail
and S6.50 by air mail. For fu rther info wri te
to P.O . Box 157, Westbury, New York,
I 159 1.

North Eastern DX Association Bulletin
(N EOX A}-A two page sheet o f OX and
con test information issued weekly by editor
He rb Kline, KIIMP. The rat es arc $5.00/
yea r by surface m ail and $6.25 by air mail.
Fo r complete informat ion write N EDXA,
5 1 G ulliver si., M illon, Mass.

Ontario DX A ssociation "Long Skip"
(OOX A }-A 2 page monthl y club bulletin
edi ted by Bob Kenny, VE3EWY. Contains
OX and cl ub news. For information wri te to
Bob a t 2 Delbert Drive, Scarboroug h. On ­
tario.

Puerto Rican OX er (PROX }-A monthly
bulletin from the OX Club of Puerto Rico .
ed itor Jose Taro. KI'4RK. Con tains a t im ely
edi torial and 3-4 pages of OX information in
each issue. Rates are S3.00/year. Contact
OX Club of Puerto Rico . P.O . Box 10525.
Caparra Heigh ts, P.R. 00922.

Tire OXer (N COX C)--A monthly bul­
letin of club news and O X information from
the O X Club of Northern California.
W6PH F and W6U M I handle the chores.
For full details write T he OXer, Box 608,
Menlo Pa rk, Calif. 94025.

West Gulj OX Club Bulletin (WGOXC)
- T his very dependable I page sheet of OX
news and tips has been issued weekly since
1951. The rates arc S8.00/year surface mail,
SIO.OO by air to the U .S., and SI2-15/year
to foreign locations. For further information
write 10 the edi tor, Tom Taormi na,
WA 5LES, 38 19 S. Shepherd, Ho uston ,
T exas 77006.

O K fellows. there they are. Hope the in­
forma tion is use fu l 10 you.



Complete WAZ Rules

T he \VAZ Award will be issued to any licensed
amateur station prese nting proof of contact with
the forty zones of the world. T his proof shall con­
",i,t of proper QSL cards to be checked by the
DX Editor or verified at one of the authorized
checkpoints for CQ DX A wards. M ost of the
major DX clubs of the USA ami national amateur
radio societies abroad can be aut horized check­
po ints if they clear in advance with K4 I1F. If in
d o ubt ('011'\11 11 the OX Editor . Any lega l type o f
emission may be used provid ing communica tion
wu.. established afte r Nov. 15, 1945.

1. The officia l CQ WAZ Zone map will be used
in determining zone boun da ries .

1 . Confi rmat ions must be accompanied by a list
of claimed zones showing the ca ll letters of the
suuion ()SOcd and the mode. The list should also
...how the applicants name, call letters . an d corn­
plcte mailinl! address clea rly.

J . All coni acts must he made with licen..ed,
lanel hI/w ei, amateur station.. working in authorized
amateur hands .

4 . All contacts submitted by the applicant must
he made within a 150 mi le radius of the original
location. ~

5. Any alt ered or forged confirmat ion.. will re­
'mit in permanent disqualification of the applicant.

6 . Continued U"C of poor operating ethic.. will
rr....ult in di ..qualification of the appli cant.

7. In addition to the conventional ce rtifica te for
which a ny and all ha nds and modes may he used,
spec ially endorsed a nd nu mbered cert ificates are
ava ilab le for ph one a nd sing le sideba nd opera tion.
The phone cer tifica te requires that a ll contac ts be
two-way phone and the s.s.b. cert ificate requires
th ut a ll con ta cts be two-way s.s.b.

K. If. at the time of the original applica tion. a
note is ma de pertaining to the possibil ity of a
subsequent application for an endorseme nt or
special certifica te. only the missing confi rma tions
req uired for that endor...ement need he submincd
with the lat er app licat ion.

9 . Include with the application SI.OO or S
Inte rnational Reply Coupons to defray the cost
of the certificate .

to. Decisions of the CQ ox Awa rds Adviso ry
Committee on any matter pertaining to the ad­
ministration of th is award shall be final.

I I. All app lications shou ld be sent to the DX
Editor. 1).0. Box 205. Winter Haven. Flo rida
33881.

12. Zone Maps a nd /or \VAZ applications a re
a vailable from the DX Ed itor or from CQ fo r a
"elf-addressed st amped en velope or self-add ressed
envelope a nd I I Re.

The following list of zones is presented as a
guide. Any qu estions will he decided by the zone
map.

Zone I. Northwestern Zone of North America :
K L7, YES-Yukon, the VE8·Northwest Territories
Dist ricts of Mackensle and. Frankl in. and the
islands west of 102 ° includ ing Victoria. Banks.
Melville. and Prince Patrick.
Zone 2. Northeaste rn Zone of North A merica:
VO::!: ·Labrador . that portion of VE2-Quebec north
of the 50lh parallel, a nd a portion of the North­
west Territor ies-V fif east of longitude 102°. The
latter includes part of the District of F ranklin
a nd the islands of King William. Prince of Wales.

Dl6PI, another new CO certificate holder. This
is undoubtedly one of the neatest set-ups we've

seen in many a day.

Somerset. G ath urst. Devon. Ellesmere. Baffin. and
the :\feh"ille and Booth ia Pen insulas.
Znne 3. Western Zone of North America: V E7.
Wft, and the W7 states of Arizona. Idaho. Nevada,
Oregon. Utah. and Washington.
ZlI lIe 4. Cent ral Zone of North America : VE3.
VE4, \' E5. VE6. (he W7 stales of Montana and
\\ yoming. WOo W9. \V8 (except W. v s . i. W5.
ami the W4 states of Al abama, Ten nessee . a nd
Kentucky.
ZOlle 5. Easte rn Zone of North America: F P8,
VE I , va I, that portion of VE2-Quebec south of
the 50l h parallel . VP9, WI , W2. W3. the W4
states of Florida, Georgia. South Carolina . North
Carotl-iu. and Virgin ia, and the W8 state of West
Virginia .
ZOIil' 6. Southern Zone of North America: X E
and XF.
Zune 7. Cent ral Amer ican Zone: FOS-Clipperton.
III'. II R. KS4. KZ5, TI, T19. VPI . TG. YN, and
YS.
ZOlle 8. West Ind ies Zone: CM / CO. FG7. Ft\.17.
1111 . III . KG 4. VP2. VP5. VP7. KC4· N avassa.
PJ 2M /FS7. PJ2 E. PJ2S. and YV0·Aves.
'l one 9. Northern Zone of South America : FY7.
11K. I'J~ . PZ. YP3/ 8R. VP4 / 9Y4. and YV.
Zone 10. Western Zone of South America: CPo
IIC. IIC8. and OA.
Zune 11. Central Zone of South America : PY a nd
ZP.
Zone 12. Southwest Zone of South America : CEo
Zone 13. Southeast Zone of South America : ex.
LU. VPS. and all Antarctic prefixes.
Zune 14. Western Zone of Eu rope: CTt. en.
DJIDL/ OM. EA. EA6. E I. F, G /G B. GO. G1.
G M. GW. na, H I,. LA. LX. ON. OY. OZ. PA Il' I,
I'X. SM/SL, Z B2, and 3A2.
ZHlIt' IS. Central European Zone: FC. HA. IfV. I.
IT, IS. OE, OH, O K, 5 1', UA2, UP, UQ, U R, YU,
ZA , Z BI /9111 , 9AI.
Zone 16. Eastern Zone of Europe: VAl. UA3.
UA4, UA6 , UA9· Bashkir & Chkalov, U B5, UC2,
UN I, and UDS .
Zone 17. Western Zone of Siberia: UA9-Sverd lovsk.
Chelyabinsk. Komi. Jurgan. Molotov. Omsk. T yu·
men. plus U IIS. U IS. UL7. and UMS.
Zone 18. Central Siberian Zone: UA9·Novosibirsk.
Tonsk. Kamerovo. a nd Altai; UA0·Keasnoyarsk.
Irkutsk, Chita. Bruyate Mongolia. and D ickson
Island.
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One of ou r hig hest WPX score r's, John l ea ry,
W9WHM, QSl Ma nager for HKOAI. This rather
unorthodox shot was token at the Ind ia na po lis
500 in 19 66. That's Joh n on the le ft looking d own

at the d river .

Zone 19. Eastern Siber ian Zone: U A0-Khab arovsk,
A m ur, Ya ku tsk. Pri rnorsky, Sak ha lin Island, W ran­
gel Island, and the Soviet Kur iles .
Zone 20. Bal kan Zone : JY, LZ , 0 05, SV. TA , YK.
YO , ZC4 /5 114 , and 4X4.
ZOl1e 21. Sout hwestern Zone o f Asia : EP. liZ, M P4.
9 K, VS9 (except Mald ives and Socotra). YA, VI.
4\Vt, U D6. U F6, UG6, and AP-West Pakistan .
:I..one 22. Southern Zone o f Asia: AC3. AC5, CR8.
457, VU (except Andaman an d Nicobar Islands),
9N I , and Ap-Easr l'ukistan .
ZUlU.' 23. Cen tra l Zone o f Asia : AC4. t he UY pro v­
inces o f Sink ian g, Kansu , and H inghai . JTI. and
U AO -T ::m na T uva .
Zone 24. Eastern Zo ne o f Asia : BY (except the
provinces in Zone 23). BV. C R9, and VS6.
Zont' 25. J apanese Zo ne: HL/ H M, JA /KA . and
K 116.
Zunc 26. Southeastern l one o f Asia: US, X V, XW.
XZ, 3WS. and VU2·Andaman and Nicobur Islands .
ZOIlC 27. Ph ilippine Zone : D U . KC6. and KG 6.
Znnc 28, Indonesian Zo ne: C RO . VR4 , VK9 (e x­
ce pt Nau ru . Norfol k ls.. and C hr istmas ....), VS I .
VS4, \'5 5. ZC 5, 8 F. and 9~ 1.

:I.olle 29. w estern Zone of Austra lia : VK6, V K8,
and VK9 -C hr i, tm as Is.).
ZUIlt' 30. Eastern Zone of Australia : V K I . V K2,
V 3, VK4, VK 5, VK 7, a nd VKO-~1 a cquarrie Is.
ZUlU' 31 . Cent ra l Pacific Zone : K86. K H6, KJ6.
K~1 6. KP6. K\\'6, KX6. VK -Nau ru . VRI , V1I3.
and ZM 7.
Znne 32. New Zealand Zo ne: F K8. FOR (except
Clipperto n ). F UR YJ , K56, V K9-:".'orfolk Is.• V R2 ,
VR 5. VR6. ZK I, ZK 2, Z I.. and 5W 1.
ZfHl(' 33. Northwestern Zo ne o f Afr ica : C7"'2 , CNR,
CT .'\ , EAX, EAt:> , 3VS, and 7X .
Zune 34. N or theastern Zo ne o f Africa : ST, SU, and
SA .
Znne 35. Central Zone of Africa : C R·t, C R5­
G uinea. EL, T U. T\' . TZ. XT. Z D.'\ . 5N2. 5U, 5\',
6\\'K. 9G I. an119 L I .
ZUlU" _'6. Eq uato ria l Zo ne o f Afr ica : CR5-Sao
T ho me. C II6, EAO, TJ. T\. , IT, 'rx. T R. 9Q5.
9US, 9J , ZD7. and Z DS.
ZUlU' 37. Eastern Zo ne o f Africa : CR7, ET2, ETJ ,
FLX, 601, 60 1. 511 3. 5X5. 5Z4 . and 7Q 7.
Zone 38. South Afr ican Zone: Z D9. ZE. and ZS.
I ..o ne 39. Mada~a "ca r Zone: FO R. 5RR, F R7, " Q R.

Complete WPX Rules
T he general rules 3-11 of the \vAZ Award also

apply to W PX where app rop ria te. In ad d itio n. th e
following other rules specific to W PX must be fol ­
lowed:

I. A ll applications fo r WPX cert ifica tes and en­
d orsements must be subm itted o n the offi cial appli­
ca tion form C Q 105 1. This fo rm can be obtained
free by sending a sel f-addressed st amped envelope
to th e O X Editor. It is h igh ly desirable to use
business size en velopes, Rlh: X 11 inches. fo r th is
purpose .

2. All call letters ""HI be in str ict alpha betical
order.

3. All en tries III/lst be clea rly legib le.
4. Use separate application for each endorsement.

and he sure to specify - wh ether yo ur cert ific ate is
mixed . C.W. , phone, or s.s.b.

5. For addit ional W PX cred it list o nly add itional
ca lls .

6. Incl ude with application S1.M or R Inte r­
national Reply Coupons (l RCs) for certificate. A
self-addressed stamped envelope o r self-ad dressed
envelope wit h 1 IR C should be sent for endorse­
men t st icke rs.

Crc tifica tcs a rc issued fo r the followin g ca tego ries
and nu mbers of prefixes : 1\11:'<[0-400: C.W .- JOO:
P IIONI'.- JOO: S.S.R.- 200.

C o ntacts be tween a s.s.b. st ation and an n.m .
phone station will be accepted fo r the phone cer­
tificare.

Endorsemen ts are issued for each 50 additional
prefi xes submincd . Rand endorsements are available
for wor ki ng the followin g numbers of prefixes o n
the various hands : I. R mc-35: 3.5 m c-c- l Su; 7
mc-2 ~O : 14 mc- 300 : 21 mc- 300: 28 m c-250.

Continent a l endorsements are give n for working
the fo llowing numbers of prefixes in the respect ive
continents: North America-1 26 : Sout h AD1er ica­
RR : Europe-1 46: Africa-SO; Asia- 1l8: Oceania­
~1.

Cards need lint be sent but IIIlIsl be in the posses­
sio n of the a pplican t. A ny and all cards may be re­
quested by the D X Ed itor o r the Committee .

T he defi nitio n of prefixes will be as follows:
t. T he 2 or 3 letter/numeral combinat ion wh ich

forms rhe first part of any amateur call will he con­
"idered the prefix .

::! . Any difference in the numbering . lettering, or
order of same shall constitute separate prefix . T he
following wou ld be considered different : \ V::!, \ VN 2.
W A2, WB2, WV2, K 2, and KN 2.

J . A ny prefix will be cons ide red legitim at e if . its
uve was licensed or permit ted by the gcverm ng
a urbority. .

~ . A suffix would designate portable operat ion
in another a rea and would co unt only if it is the
nor m al prefix used in that area . For evarn ple.
"-·HI F KP"; would count only as KP-t .

5. Call .. without numbe rs will be con..idcred as
o p lus the first 2 lett ers. For example . RAEM
coun ts :I, RAO.

6 . As WP X is in tended to he a pleasant past-time

VQ9. and VK O-lieard Is.
Znne 40. Nort h Atlantic Zone: l.A-Jan Moyen. LA·
Svalbard. OX, TF. and U A I- F ranz Joseph I.and .

The U A9 and UA0 Zones a re sometimes rather
h ard to determine. However. the OX colum n in the
J une issue has a h andy table to use in locating sta ­
tions in these zones.

•

•

.-
•

90 • CO • August, 1967



a nd not a contest fo r " b lood" all legitimate prefixes
will bc counted . For exam ple. if you have both a
V P4 card and a 9 Y4 f rom Trinidad , both will be
counted .

Northern Colifornia OX Club Proposal

The NCDXC has made an interesting
recommendation to the Pacific Division D i­
rector of ARRL regarding the administra­
tion of DXCC, Space will not allow us to
present th e proposal in its entiret y, but the
following arc the highlights:

'' . , ' The club recognizes th at the present
awards committee, composed of head­
quarters staff members. has done a cred­
ible and co nscientious job. However, it
feels th at the vastly inc rea sed world wide
interest in OX awards make it impossible
for a locally constituted co mmittee to
adequately represent the views of OX men
in all divisions of the league,

'Therefore, NCDXC recommends th at
a new co mmittee be formed to be known
as the ' OXCC Committee.' It would be
composed of qualified representati ves
from each ARRL divisi on plus one mem­
ber from Headq uarters staff to act as
coordinator. The d ivision representatives
would be OXCC members with at least
250 countr ies confi rmed, and with paid­
up membersh ip in the League for at least
a full year.

"T he co mmittee would work closely
with the ARRL Headquarte rs Communi­
cations Manager who would present any
'A pplica tion for Change' in DXCC rules
or country sta tus to the coordinator fo r
distri but ion. Decisi ons would be made by
a simple majori ty o f the committee wi th in
30 days, All fin dings or deci sions of the
co mmittee relating to rules o r country
sta tu s wo uld be published in QST o r bv,

' I I "spec ia rc ease.
Tbi s proposal has merit, and hopefully

will be given serious consideration . T he en­
tire world looks 10 the OXCC as a model
for DX achieve ments, and it s country list
is widel y accepted as the basi s for DX
awards. Conseq uently. it is imperat ive that
DXCC ad mini stration be kept up to date in
these rapidly changing times,

Here and There
de 1\ lOT A - " I will be D Xpediting in Lu xembourg
fr om J uly :!5 to A ugust 4 . The call will be K IOTA /
LX and my main operat ing frequencies will he
21.0 15 and 14 .01 5 me c.w. I al so p lan to usc 7.0 15
and 2ltO l 5 mc C.W . , a nd 14.2.21.35, and 2R.li5 me
s.s.b . Between Aug. 5 a nd Aug. 15 I will he o per­
ating fr om Gi bralt a r on the same f requencies . QSI.

to the ho me QT H : 36 Pem broke St ., Q uincy. M ass .•
02169."
ell' 1I'3ZA-The Internatio nal Amateur Radio C lub ,
IARC , plans to sponsor a " D X Contest Wi th A
Purpose" in early 1968. T he contest will have two
objectives : to provide ple asu re and recrea tion fo r
the partici pants, and to con tribute to I A Re's
propagation research study (CP R) . T hose un­
fam iliar with C PR may obtai n info rmatio n from
IARe. G eneva 20. Switze rland or from M arch 196 5
CQ. page 57.
tie KOJPJ-Roland . F0 8BV, is a new operato r on
T ahiti . Il l' is a good c. w. man. VQ8CC is o n 14 .0RO
regula rly around 0330 GMT. F L811t\1 is on 14 .047
at aro und the same time. Some QSL info: 51D KJ
via W7URO, lI A7PJ via WA 6AYl\1. ET3USA via
W 7T O K. VK:! AVA I I. H via \VA:!RA U, F L8RA via
W 2UX. and n.RIl ~l via \V7WL L.
tie WA .:' RA U, QSL M an ager for Y K 2AVA/ Lord
Ho we- All ex penses for Ane's D Xpedition were
pa id hy h im personally. T hey a moun ted 10 over
5\zoo.
de G!,\f/-"As I will be away o n vacat ion the
RSG B QSL Bureau will be closed between Sept. 9
and O ct. 9 . 1967,"
de K I TIf'K- " J am now QSL M anager for
KC4 USll , KC4 USM , and K C4U SN . g .a .s.c. please
to 17 Island Pa rk Ro ad, Ipswich. M ass. 0 1938 ."
de W 9WII M - " For IIKOAI cards send only
S.a .s.c., no money please. I' ve never accep ted any
for 21,250 QSLs of which I had 17.500 p rint ed at

"-u v own expense.
de IIP /.'(Y Z- " l\1 y ca ll is the fi rst issued u nde r the
reciprocal ag reement be tween the U.S. anti Pa nama .
All liP calls issued to U .S. amateu rs will have the
le tter X afte r the figu re ."
de K ! I/V N- " I am QSL Manager fo r ZD 71P and
ZD7K II . Confirmat ions usua lly take one week. Send
S.a .s.c. to RliO Atlantic St. . Lindenhu rst , N .Y.
11 757,"
til- K / ZIf'K- "1 am QSL M anager fo r S~ 1 4C P\V

and will he hap py to hand le cards for an y other
station desiri ng a manager. Coniact Will ia m 1..
Keyes . K IZWK . 1:' 5 Eagle 51., Bridgeport , Conn.
06607,"
dr VF.5UF-AII QSLs fo r the club sta tion Y E5US
will be handled by Lew C h risty. W B6QQP.
de W4NJF- "1 am now hand ling cards fo r
VS9A BL. W4CCB IS not QSL Ma nager for
EA KA H ,"
dl' WR4R,\l V- Dnve. TLRDL . is now active. lie is
using a T IO and IR A\'Q and has a remote v.f.o.
for spli t f rcuqe ncy work . A beam will be up very
soon. M ain hours of operat ion a re 1900-2200 GM T

on 15 and :!O meters. He is looking for a QSL
Manager .
ell' 1I18X A L- " Every station I worked should have
received an lIJ RXAL Q SL. However , due to fou l­
ups in lhemail dur ing the D.R . revolution not
everyone d id . When I get hack to W 9SZR in Ju ly
anti August I will st raighten things out. From Sept ..
1967 to J une. 1968 I will be in W ashington, D .C.
and inqu iries ca n reach me through Jack Colson ,
W 3TI\IZ. In June of 1968 I will be off to T hailand
for 3 years. W hile that count ry is now on the
banned list I will naturall y do eve ryt h ing 1 ca n to
cha nge that situat io n if possible ."
ell' D A .R .C -Remcmber the c.w. weekend of the
WAE co ntes t. Aug. 12-13 . T h is is a good time to
qualify fo r the EU en dorsement on your W PX c.w.
certificate.

73, Joh n, K 4 11 F
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licat ion di rec to ry with picture of award plus
text on how to attain it, and period ic pub­
licit y in their monthl y publication, also free
o f cha rge. Certifica tes of outstandi ng merit
will be issued by A RA C for the attainment
o f minimum, 25 awards plus steps up the I
ladder for 50- 100- 150- 200- 250 with
o utstanding merit for the attainment o f 300
awa rds .

A RAC will not indulge in amateur radio
polit ics in any manner nor will it recognize I
any organization where controversy that is
detriment al to amateur rad io is indulged in I
with abuse of descretion toward individual
members o r organizations.

The goal o f A RA C is public re lations for i
amateur radio through cert ificates. The Slo­
gan being the propagation of amateur radio.
The first 1000 members will be charter
members and the details will be worked out
shortly.

A na tion wide publicity campaign will
be in affec t soon with full details, after
the charter is made up. More deta ils should
be obtainable for an s.a.s.e. to Jack Adams,
W4 NO K, executive sec reta ry, ARAC, Box
7326 Eucl id Station, St. Petersburg, Florida
33734.

Leite rs

Henry, K3FI'Q, writes: "Enjoy your column
in CQ. Like the sto ries on the different
Co unty H unters. It is nice to read about
the active Hunters I work."
Ruth, WA8AOK, writes: "Thank you so
much for your promptness. I was so sur­
prised to receive your letter and the certifi ­
cate so fast. The certificate is by far, the
prettiest one I have ever received!" .
Merle, W6I1V U, writes: " Read with great
pleasure your article on Bertha, WA4BMC.

K3FPQ .•.. 616
YV5BPG 617
K5TOK 618
W2RSV . • . .619
K2CYX 620
W6HVU 621
WA8AOK 622
WA8ENW .. 623

BY ED H OPPER,* W2GT

THE

PROGRAM
FEATURING USA-CA

1000
KIVTM .. .. 112
W6HVU .•.• 113
WA8AOK •.. 114
KSMWV •.. 115

SOD
W8lCV .... 615

2000

W6DIX/7 .. 35

1500
WAlJJKT ... 59
WA8AOK . . 60
KIWQU .... 61

Amateur Radia Achievement Club

About the time you will be reading this ,
the A RAC should be organized and read y
to issue certificates for outstanding ach ieve­
ment to applicants who meet the qualifica­
tions as set by the rules and regulations o f
A RAC for the attainment of such awards.

A RAC will give free o f charge publ icity
to a ll sponso rs of awards in an annual pub-

· 103 Whin ma n St., Rochelle Park, N.J . 07662.

USA-GA HONOR ROLL

A WARDShave been issued as fol­
lows : " K D", W6D1XI7 earned a USA-CA­
2000 award. Ruth, WASAOK received a
USA-CA-500 award, a USA-CA- IOOO
awa rd and a USA-CA- 1500 award, all en­
dorsed ALL A-3. Mixed USA-CA-1500
awards went to AI, K IWQU and Dave,
WAllJKT. Mixed USA-CA- IOOO awards
went 10 Ron , K IVTM and Merle, W6HV U
who also received his USA-CA-500 award .
Albert , K5MWV was issued a US A-CA­
1000 award endorsed ALL A-3. Walt,
WSZCV received a USA-CA-500 award en­
dorsed ALL A-3. Edmund, K5TOK earned
a USA-CA-500 award endorsed ALL A-3-A,
and Arch ie, W2RSV got a USA-CA-500
awa rd endorsed ALL A-I. Mi xed USA-CA­
500 awards were issued to Henry, K3FPQ:
Wallace, K2CYX ; Thelma, WA8ENW; and
Ped ro, YV5BPG ( the 2nd award to a YV
station) .
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Oreg on
Countie s
Awa rd

..... --

Honorary
Membership
Certifi ca te
Houston,

Texas

Foundation Of
Guadala jara Diploma

.­-

ECHO Net
Certificate

Have worked and rag chewed with her many
times.

Have been a ham off and on since grad­
uat ing fro m the U.S. Signal Corp School at
Camp Alfred Vail (now Flo Monmouth,
N.J.) in 1922. At that time we were priv­
ileged to o perate amateur rigs with a certifi­
ca te from the Army School, so I never
applied for a 2 letter call . I opera ted 9MG
& 8MG for awhile, then lost interest for
many years until ob taining my present ca ll
in 1951.

Operated MM nearly 10 years whi le chief
electric ian aboard many ships from the west
coast ( Merchant Marine ). Am now retired
as of 1 January 1966, cu on the Independent
C H net on 14336".

Awards
The EC HO Net Cert ifica te Of Achievement
is sponsored by the Eastern Connecticut
A mateur Radio Association. The Eastern
Conn Ham Operators net operates every
Sunday morning fro m 1500 GMT to 1700
GMT on 50.538 mc. Ne t Man ager is Fred
Tourtelotte, K I DVZ. Requirements are 3
consecutive check-ins from Conn., R.I. , and
Mass. area and any 3 check-ins from other
locations. Send application with log in­
formation and 50 cents to K I MUJ, Box
155, Danielson, Conn. 06239.
Honorary J\lembcrship Certificate is spon­
sored by the Bayou City VHF Radio Club
of Houston, Texas. T here is no charge for
this nice certificate and it is necessary to
work 5 club members. Send GCR (General
Certification Rule ) list to Ben Harris,
K5D RF, P. O. Box 295, Manvel, Texas
77578. For list of club members, send
s.a.s.e,
Amateur Radio Mule Skinners Award
offered by the Maskwonicut Mules Radio
Club for confirmed contacts with IS Norfolk
County- Mass. stations after December 31,
1966, as follows :
HF Bands-work 15 Norfolk County Mass.

WNYC-lI
Award

AR Mule Skinners
Award
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sta tio ns. o f which at least one must be a
member o f thc M M Club, and at least one
must be a No vice.
VHF- work 15 Norfolk County. Mass. sta ­
tions. of which at least [ou r must be mem­
bers of the ~1 ~1 Club. At time of applica­
tion. if so desired. AWARD will be en­
dorsed AO~I Bnl. T here is no charge for
the award. oUI postage would be appreciated .
Scnd GC R list showing Call. date. and
QTH to Custodian. Phyllis Hoffman ,
KIQFD. J9 Depot SI.. Sharon. Mass,
02067.
Fuundatiun Of G uadalajara Di ploma is
offered by The Club de Radio Experimenta­
dorcs de Occidente AC of G uadalajara.
~I cx i co. to all licensed radio amateurs under
the following rules:
1. Mexico-Ten confi rmed contacts with
member stations. Club station X EITD will
count as three.
2. American Continent and Ant illes-Three
confirmed contacts with member stations.
3. Europe. Asia . Africa and Oceania-One
con fir med contact wi th a member statio n.
4 . Contacts arc valid o n any amateur band
and in any mode {c.w.. a .m.• s.s.b.) after
Decem ber 1965.
5. Applicat ions and contact list. plus one
U.S. dollar must be sent to Club de Rad io
Experime nladores de Occidente A.C .. P. O.
1I0x 197. G uada lajara. Jal.. Mexico. Mem­
bers are : XEITD Club. XEIAD. AN. AAC.
AAR. 11M . BS. BBH. BBS. BBT. BIIW.
C Wo CX. CCJ. CCO. ED. EEC. EEl. EEY.
EEZ. FFM. G I. GN. GG H. H. HX. HHJ .
HHS. IC. IY. IIH . I N. JR. JJ A. KF. KKK .
~I E . MM. ~ I~IE. ~1~lG. M~IQ. NL. NX.
0 0. O H. 0 1. RRD. RRK . RR ,\1. SF.. SN.
SM. SY. T B. TJ. TZ. UE. VH. VJ . W B.
WS. XK . XL. ZG. XE2CZ. Oil. 1'1. I. U.
OA. RN. TE. WW. T1 KBV. \\,6YH N.
()n'l:011 Counties Award is sponsored by the
Oregon Chapter. Q RP Amateur Radio Club.
Basic award issued as follows: Oregon st a­
tions need 25 confirmed counties. \V/ V E
stations need 18 confirmed counties. DX
stations need 12 co nfi rmed counties. En­
dorsement seals available for 25. 30 and
36 counties. Endorsements also given for
AOM BI M. All GC R rules apply and if
the signatures of two other amateurs can ­
not be obtained. the applicant must secure
notarization or his application will be re­
jeered . A ny applicant must fu rn ish QSL
cards upon request of the Award Custodian .
Basic award cost is ~OC' and the endorse-
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ment seals a re free for an s.a.s.e, Data on
active stations in the various counties is
also available fo r an s.a.s.e, There is no
amateur activi ties in Jefferson co unty at this
time. Custodian. R. Peschka, K7QXG. 2580
S.W. 195th" Aloha, O regon 97006, this is
a new address.
W:"YC- L1 Achievement Awa rd: This
Worked ew York City-Long Island
Award is proudly offered by The South
Shore Amateur Wireless Associat ion (Spon­
sors of the YC-L1 QSO Party, and now
the YS QSO Party ) . T he award .is issued
in three classes for confirmed cont ac ts with
stations in the seven counties com prising
the NYC- L1 section. QSLs in each county
arc required as fo llows :

CUlm ty Class 1 Class 2 Class 3
Richmond 1 1 3-
New York 1 4 7-
llro nx 3 6 10
Kings 5 10 15
Queens 5 10 20
Suffolk 4 8 15
Nassau 10 20 40

Total 30 60 I 10

The club sta tion. WA2WEA. may be worked
to substitute for any station in any co unty .
Send G CR list, please compile it with the
sta tio ns arranged in call book order. also
include a statement to the effect that you
have sen t your QSL 10 each station claimed
for cred it. For addi tiona l cred it fo r higher
class award. merely send list of additional
stations and the origi nal cert ificate nu mber.
lIasic award costs 50¢, endorsemenls to
basic award for one IRC. If separate certi fi ­
cate is desired. each class is 50¢. Apply to
T. Richa rd Bent ley. K 2UFf. Awards Com­
mit tee Chairman. South Shore A mateur
Wireless Association. P. O . Box 465. Valley
Stream. N.Y. 11582.

Notes
A nice note from Bayard, W3AYS.

pointed o ut that there are two exceptions
to USA-CA Rule C4. They are Balt imore
City and SI. Louis City, which are not
really counties but Independent ci ties. But
I will continue 10 follow the USA -CA R ecord
Book and give credits as so listed.

As you read this. hope you are all enjoy­
ing a fine vacation and thus fi nd plenty of
time to drop me a line and tell me-How
was your month? 73. Ed" W2GT.



Contest Calendar
BY F RANK ANZALONE ,'" W1WY

•

Octoher
October
November

November 11-12
November 11-12
November 11-12
November 18·19
Nonmber 25.26

Calendar of Events
Au gust ,5-6 Boy Scout Jamboree
August 5-6 Illinois QSO Party
August 5-6 Maryland/DC QSO Party
August 12·13 WAE C.W. DX Contest
August 19·20 QRP QSO Party
August 19-20 New Jersey QSO Party
August 26-27 South Carolina QSO Party
August 26-27 ALL Asia DX Contest
September 1-30 British Columbia QSO Party
September 9-10 WAE Phone DX Contest
September 9-11 ZERO D istrict QSO Party
September 16-1 8 Wash. State QSO Party
September 16·17 SAC C.W. Contest
September 23-24 SAC Phone Contest
September 26-28 YLRL "Howdy Days"
October ' -8 WADM C.W. Contest
October 14-15 R.S.G.B. 2t /28 me Phone
October 14-15 RTTY Sweepstakes
October 18-19 YLRL Anniver sary C.W.

Party
21·22 CQ WW DX Phone
28-29 R.S.G.B. 7 me Phone

1-2 YLRL Anniver sary Phone
Party
OK C.W. DX Contest
R.S.G.B. 7 me C.W.
ARRL SS Phone
ARRL SS C.W.
CQ WW DX C.W.

Boy Scout Jamboree
Starts : 000 1 GMT Saturday, August 5
Ends : 2359 GMT S unday, August 6

T his is the 10th Jamboree-on-the-Air and
coincides with the holding of the XII World
Jamboree in Idah o, and also with the 60th
anniversary of the fi rst experimental Scout
camp on Brownsea Island, England.

Scouts throughout the world are planning
special camps for this week-end, equipped
with amateur radio stations.

Key station in the USA will be K7WSJ
and G B3BSI in England. Look for activity
on the following frequencies:

C.W.-3525, 7025, 14025, 21025, 25025.
Phone- 3950, 7290, 14290, 21 290, 28590.
Bulletins of Ihis activity have been sent

*14 Sherwood Road . Stamford, Conn. 06905.

to all scout Bureaus in the world.
Your reports and photos of station ac­

tivity go 10 : Boy Scout World Bureau, 77
Metcalfe SI., Ottowa 4, Ontario, Canada.

Illinois QSO Party
Starts: 1600 GMT Saturday, August 5
Ends: 2200 GMT Sunday, AugusI 6

This is the 51h of a successful series of
lII inois QSO Part ies.

Exchanges QSO number, RS/RST and
QTH; county for 111. stations, slale, province
or country for all others.

Scorin!:: Illinois stations multiply total
QSOs by number of differenl slates, VE
provinces and countries worked. All others
will use III. counties for their multiplier.
(Max. of 102)

Frequencies: 3600, 3900, 7040, 7220,
14080, 14300, 21 100, 21300, 28100, 28700.

Awards: For Illinois sta tions, Ist, 2nd
and 3rd place certificales for single and
multi-operator categories. Out of state, a
certificate to the highest scorer in each
state, province and country.

Logs: Must show dale/time in GMT, sta­
tion worked, exchange, band and mode. A
summary sheet with the scoring, otber perti­
nent information and name and address in
BLOCK LEITERS is also requesled.

Mailing deadline is September Ist and
logs go to : lIIinois QSO Party, All: Cliff
Corne, K9EAB, 7 11 West McClure Ave. ,
Peoria, III. 61604

Maryland/DC QSO Party
Starts: 0000 GMT Sunday, Augusl 6
Ends : 2400 GMT Sunday, August 6

This is the second MD/ DC QSO Party
sponsored by the Maydale A.R .C.

Use all bands, one contacl per band and
mode permitted, and separale logs are re­
quested for each band and mode.

Exchange: QSO Nr., RS/RST and QTH;
county for MD/DC stations. (cities of Balto.
and Wash. count as separate counties) And
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A ll Asia 1966 Contest Results

North America

All Band KIAFC • • • • • • • • • • • • • • 294 14 me
W3MSK • • • • • • • • • • • • • 6104 W60NG · . . . . .. .. . .. . 200 WB6I.FR • • • • • • • • • • • • 408S
WA61VM • • • • • • • • • • • • S432 W5BUK • • • • • • • • • • • • • 175 WIYYM • • • • • • • • • • • • • 1778
W910P • • • • • • • • • • • • • • SII2 WA7CGR • • • • • • • • • • • 164 W6AFI • • • • • • • • • • • • • • 1370
W5WZQ • • • • • • • • • • • • • 4500 W5K C • • • • • • • • • • • • • • 13 5 W2JVU • • • • • • • • • • • • • 1176
W I EVT • • • • • • • • • • • • • 4237 W2GKZ • • • • • • • • • • • • • 117 W2A IW • • • • • • • • • • • • • 1050
W4YMX • • • • • • • • • • • • 2 114 K6PJT • • • • • • • • • • • • • • 112 WB6KIL · . . . . . . . ... . 462
K6YCX • • • • • • • • • • • • • • 1046 W8YGR • • • • • • • • • • • • • • 108 W4CKD • • • • • • • • • • • • • • 184
WIBIH • • • • • • • • • • • • • • 1989 WA5NOM .- . . .. ... . . 84 W2WZ • • • • • • • • • • • • • • 108
WIJYH • • • • • • • • • • • • • • 1890 W7ENA · . . . . .. . . - . .. 108
WB60LR 1540 HI8XAL 1400 W6EJA • • • • • • • • • • • • • • 51

• • • • • • • • • • • • • • • • • • • • • • • • •
WA8KPO 36

W2~IEL 1486 1W8OGP/KI.7 2270 • • • • • • • • • • • •
• • • • • • • • • • • • • .... - .. .

W6AM 26
W3Y UW 1485 VE3 EN 1088 • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • • • • • • • • • WA5JWU 26
W6BIP 1221 \' fo:2V U 1080

• • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • • • • • • • • • • W4ZS11 18• • • • • • • • • • • • •

W6LCX • • • • • • • • • • • • • • 976 VEJIR • • • • • • • • • • • • • • 440 K ISTW 8• • • • • • • • • • • • • •
WI BGD • • • • • • • • • • • • • 948 VO IAW • • • • • • • • • • • • • 182
W8GQU • • • • • • • • • • • • • 876 21 me HPIBR • • • • • • • • • • • • • • 33
WA7BOA 666 W6MSM 1464 Vt:JFID • • • • • • • • • • • • • 280

• • • • • • • • • • • • • • • • • • • • • • • • •

W6RCV 492 I K2SIIZ 840 6YSBB • • • • • • • • • • • • • • • IZ
• • • • • • • • • • • • • • • • • • • • • • • • • • •

7W7ATV 448 1W5EQT/5 624
me

• • • • • • • • • • • • • • • • • • • • • • • • • • W6POW 288
WB61EX 440 WB6EFA 464

• • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • • • • • • • • K5JVF 135• • • • • • • • • • • • • •

WOVFN • • • • • • • • • • • • • 435 WA4PXP • • • • • • • • • • • • 228 HPI AC 4• • • • • • • • • • • • • •
W3BYX • • • • • • • • • • • • • 428 W4MMD • • • • • • • • • • • • • 36 WB6TMC 5• • • • • • • • • • • •

W61XJ • • • • • • • • • • • • • • 336 3.S me
W7DJU • • • • • • • • • • • • • • 295 HPI AC • • • • • • • • • • •••• • • • • 4 WB6FHH • • • • • • • • • • • • 6

ARR L section or counlry for all others.
Scoring: Two points for each completed

QSO. MD/DC will use ARRL sections and
countries for their m ul tip lier, All others,
number of Maryland counties worked. ( Max.
of 25)

Frequencies: 3575, 3850, 7075, 7275,
14075, 14275,21075,21325,50.1 and 145.1
Novices: 3735, 7 175, 21 110.

Awards: Certificates to the highest scorer
(total from all modes and bands) in each
ARRL section and country, 2nd and 3rd
place awards if returns warrant.

Logs: Date/l ime in GMT and exchange as
indicated. A summary sheet with the scor­
ing, a signed declara tion that all rules and
regulations have been observed and name
and address in BLOCK LETTERS.

Mailing deadline is Septembe r 1st and
logs go to Carl E. Andersen, K3JYZ, 14601
Claude Lane, Silver Spring, Maryland
20904.

DARC WAE OX

C,W.-August 12-1 3. Phone-Sept. 9-10
Starts : 0000 GMT Saturday, Ends: 2400

GMT Sunday in each instance.

Complete rules and WAE Country List
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appea red in last month's CA LENDAR. Logs go
10 : Dr. H. G . Todt , DL7EN, Chlodwigstr.
5, I Berlin 42, Germany. Mailing deadline,
September 15th for c.w, and October 15th
for phone.

QRP QSO Party

Sta rts : 0200 GMT Saturday, August 19
Ends: 2300 GMT Sunday, August 20

QRP Radio Internation al members by
their own volition keep their power to be­
low 100 watts.

Operation during this party is limited to
20 hours out of the 45 hour period. All
bands and modes may be used. Contacts
will be between members and non-members
as well as between members.

Exchange: QSO Nr., RS/RST, ARRL sec­
lion and QRP Nr. (non-members send NM)

Scoring: Contacts between W/ K, to VE I
10 VE7 count I point. OX contacts 5 points.
Included as OX are VOl & V02, VE8,
KH 6 & KL7 .

Mu lt iply IotaI QSO points by the number
of ARRL sections and countries worked,
and agai n by a power multiplier if appli­
cable. (Under I watt-5, I to 10-2, I I to 20
-1.6 and 21 to 30-1.2)



F req uencies: C .W.-3540, 7040, 14065,
2 1040, 28040, 50350. Phone-3855 , 7260,
14 260, 2 1300, 28540, 50350.

Awards: 1st & 2nd place certifica tes in
each ARRL section a nd country for rncm­
hers, and in each US/ VE ca ll area and
country fo r non-members. Al so an award
fo r stations working the most member coun­
tri es. (Mi n. of 5 countries)

Mailing dead line is Sept. 23 rd and logs
go to : Bah Liggett, K8TBR, 8 17 Springdale
Drive, C harleston, W . Va. 25302.

New Jersey QSO Party

Two Periods
1900 to 0400 GM T SaUSun ., Augu st 19120
1200 to 2300 GM T Sunday, August 20

The Engl ewood A.R.A. is again sponsor­
ing the eighth New Jersey QSO Party.

Phone and C.W. arc cons idered the sa me
contest and the same sta tion may be con­
tact cd on each band and mode.

Excha nge: QSO Nr. , RSI RST and QTH.
County for N. J. sta tions, ARRL section o r
country for all o thers.

Seorin~: Out of state sta tions multiply
total contac ts by N. J. counties worked .
(Ma x. of 21 ) New Jersey sta tions will usc
A RRL sections for their multipl ier. (M ax.
of 74) N . J . sta t ions can also work in-state
sta tio ns for contact and multiplier credit.

F requencies: 18 10 , 3530; 3900, 7030,
7250, 14075, 14275 , 2 1100, 21 300, 28800,
and 50-50.5, 144-146.

Awards : Cert ificates to the top scorer in
each N. J . county. ARRL section and coun­
try. Second place awards will he made where
returns war ra nt. Novice and Technician
awa rds will a lso be made.

Stations planning active participation are
requested to advise the EA RA by Aug. 5th ,
as they plan to organize full coverage off all
counties.

Logs must show a ll pert inent information
and received no later than Sept. 16th by
the Englewood A.R .A., 303 T enafly Road,
Eng lewood, N. J . 0763 J.

South Carolina ' QSO Party

Two Periods
2000 to 0500 G MT Sat. /Sun.. August 26127
1400 to 0500 GMT Sun .! Man .. August 27/ 28

This is the second a nnual QSO Party
sponsored by the Low Country A.R.C.

All hands and modes may be used a nd
the sa me stat ion may be worked on each

hand a nd mode for points.
Excha nge: QSO Nr. , RS/RST and QTH;

county for S. C . sta t ions, sta te, province or
country for all others.

Scoring: One point per contact. South
Carolina sta tions m ultiply by su m of states,
VE provinces and countries worked. Out­
of-sta te sta tions will use S. C . counties for
their multiplier. (M ax. of 46)

Frequencies: 1820, 3550, 3950, 7040,
7240, 14070, 14240, 21 070,21270.

Awards: Cert ifica tes to the top sco rers in
each sta te. province and country. and the
three top scorers in South Ca ro lina.

You are expected to score your logs and
also include a sum mary sheet with a ll in­
form ati on .

Mailing deadline is Sept. 15th a nd logs
go to : Low Country A. R.C. , Contest C ha ir­
man, P.O . Box 5026, North C har leston,
S. C. 29406

All Asia OX

Starts: 1000 GM T Saturday, August 26
Ends : 1600 GMT Su nday, August 27

Rules for the 8th annual All Asia OX
Contest are same as in past years with one
exception, T he latest DXCC country Jist
only will be used for the multiplier. Sec last
month 's C ALEN DAR.

Logs must be at the JARL Contest Com­
mittee, 1'.0 . Box 377. Tokyo Centra l, Japan
before December 30th 1967

British Columbia QSO Party

This is a month long ac tivity to celebrate
the Ca nadia n National Centennia l. Rules
and suggested frequencies in next month's
Issue.

ZERO District QSO Party

Three Periods:
0100-0400 GM T Saturday, September 9
2000-0600 GM T SaU Sun., September 9/ 10
1200- 0200 GM T Sun.! Mon.,

September 1011 I

Complete rules in next month's CALEN­

DAR.

Wash ington State QSO Party

Starts : 2300 GM T Saturday, September 16
Ends : 0500 GM T Monday. September 18

Complete rules in next month's C A LEN­

DAR.
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Scandinavian Activity Contest

C.W.: Sept. 16-17. Phone: Sept. 23-24.
Starts: 1500 GMT Saturday, Ends: 1800

GMT Sunday in each instance.
This yea r's SAC is being sponsored by

the S.R .A.L. Complete rules next month.

CO World Wide OX Contest

Phone: October 21-22 C.W.: November
'5- ' 6~ ~.

Starts : 0000 GMT Sat urd ay, Ends: 2400
GMT Sunday in each instance.

Rules will remain the same as previous
years and will be given in deta ils next month.
Following brief rundown for the benefi t of
our frie nds in remote areas.

I. All bands may be used, 1.8 thru 28 me,
2. Contest excha nge, RSI RST plus your

Zone.
3. QSO point value: (a) 3 points between

sta tions in different continents. (b) 1 point
between sta tions on the same continent but
in different countries. (c) Contacts between
sta tions in the same country are permitted
for Zone andl or country multiplier but
have NO QSO point value. (d) Exception:
Contac ts belween stations in North America
will count 2 points. (This appl ies to stations
in North America only.)

4. Your multiplier is determined by the
number of Zones and countr ies worked on
each band.

5. Fina l score: (a) Single band. Zones
plus Countries multiplied by QSO points.
(b) All band, sum of the Zones and Coun­
tries from each band multiplied by the total
QSO points from all bands.

6. Competition is in three divisions: (a)
Single opera to r. (b) Mult i-operator, Single
tran smitter. (c ) Multi-operator Multi Trans­
mitter.

7. Single opera tors have the option of
opera ting on all bands or on a single band.
Mu lti-operator sta tions however are judged
on all band opera tion only.

Definit ion of Mult i-operator sta tions: Sin­
gle Transm itter, only ONE signal on the
air at the same time. Multi Transmitter, all
banos may be activated at the same time
but only ONE signa l per band is permitted.

Official rules including a list of 10 Tro­
phies donated by prominenl hams and clubs
will appear in next month's issue. T hese
rules as well as official log forms and sum­
mary sheets are now available from CQ.
Be sure to include a large self-addressed
envelope with suffici ent postage or IRe's
with your request. NOW is the time 10 make
your request, not the week before the con­
test. Our ad dress: CQ World Wide OX Con­
test, 14 Vanderventer Ave.. Port Washing­
ton, L.I. , N .Y. 11050

Editor's Note

Every year we usually run into a snag
getting some of the T rophies 10 the winners
in foreign countries. If any of you fellows
are mak ing a trip 10 a country wh ich in­
cludes a T rophy winner as listed in past. the
two resu lts issues, and you would like to be
our representative and make a personal pre­
sentation. why not contac t me personally.

73 for now, Frank, WIWYi

Our think, III the r"IIO)\\' l lll:: _I.·
tlons who lent UI thei r 101:"1 for
r IU' I"kl nlt' Ilurl" ' ~ (, ~ : re \\'. 1

"'3DI'll. wevuw. 1{ ~(IY(1 .

\ \'9LKT. WAOIi:DI . 1ll. 1.IT .
U1•.'I Jm . D\l 2.\Ha . D,, :!,vm.
1I;o.12A:-.:n, IH f :!A I'A , n;o. I :l ,\n~ ,

IH f 2A \ "A . ID I2R'fG , D;o. I:! UWK .
1l;o.1 2U XIf . IDI 2UZ:-': . IHI :.!TH:O.
n ;o. I3KOG , nvav'rc . tH 13 \\'nO ,
ID fH.JJ . IDHTI~I•. F:!GO . F:.! ~ (} .

c atmx. nuz. n 6.IF. II.\ :iPA .
JX6XF. LA 6U . LA6VK , I,Z I \'\\' .
OK I ,\IJ. OKI AKt}. OIOAK W .
OIKA RII / p. OKL\ SE. OTOAW.
nKIDK . OK IE\'. mO G S ,
OR IllA , OR IK:"'G. OKIK!'lL.
OKI SM . OKU 'S. OK :!U(·J.
OK 2UII\' , OK :!Um, OK:mU: ,
OK 2K OS , OK 3KTD, 01..1.\111.
OIllAG. Olf2Y\'. OII:TX 7.,
OH 5UX . OH 5\·Y. Onr.:"'II ,
07. ~ US. ~BHC;o.fO . s u m xn.
!'\) f.5nFJ , iol ;o.l r.DH\\,. s xtsr-z u .
s nr'ro . ~)101 ·U. SP2U'DI,
s r'anes. !o1 Pl>AX F. s r-e n 'r.
!'\P9Z E. \"EO;o.I D . v s 'u c .
' ·O 'WE . ZLIA AF. I'AlOF-.
I'C: .-\W . I ' P 2.\G , I'W:IDR,
U8~>C :-': , I' W.K .-\\\' , l" F611~ .

n .' RI•. t-usnn. n,u ·8151 /t' li,
UA!lGO. l'A 9XC.

Til !!' foll"or ln ll: I'hon!!' ~."fIr !!'~ were
I n.<l\"t'r1~nlly If'f t out " f the June
Ib tln, s :

Single Opera tor
UA.J< HW A 28.5.3 58 902 36 86
OK3KGt:1 ~ . 305 95 11 21

Multi-Operator
U D6J< [ A 317.215 620 52 113

PLEASE USE YOUR ZIP CODE NUMBER ON ALL CORRESPONDENCE
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Propagation

BY GEORGE JACOBS,· W3ASK

T ICALsummertime propagation
conditions, much like those observed during
June and Jul y, are expected to continue on
the h.f, amateur bands through most of
August. By the end of the month, however,
a trend towards fall conditions is expected
to begin, with an increase in the number of
10 and 15 meter openings during the day­
light hours.

During most of the month, fairly good
north-south openings are predicted for 10
meters duri ng the daylight hours to such
areas as Latin America and Africa. By the
end of the month the band is expected to
open on east-west paths to Europe and Aus­
tralasia as well , and possibly to the Far East.

Excellent OX openings are forec ast to
almost every corner of the world on 15
meters during the daylight and earl y evening
hours. Signal levels are expected to be ex­
ceptionally strong during many of these
openings, and 15 meters should be the opti­
mum band for OX openings during most of
these hours.

G ood world-wide OX conditions are ex­
pected around-the-clock on 20 meters during
August. During the late evening hours, the
hours of darkness and the sunrise period, 20
meters should be the best band for OX
propagation to just about every point on the
globe. Signal Levels are expected to be ex­
ceptionally high during many of the open­
ings predicted for this band.

Despite seasonally high static levels, some
fairly good OX openings are forecast for 40
meters beginning during the early evening
hours, and continuing through the hours of
darkness and the sunrise period. Some fairly
good OX openings should also be possible
on 80 meters during the hours of darkness,
with conditions peaking just", the sun be­
gins to rise on the "light" side of the path.

• 11 307 Clara Street, Silver Spring, Md. 20902.

LAST MINUTE FORECAST

Dar-to-Dar Conditions and Quality for August

Forecast Ratin g tl Qu.uty

DCl)' J ( 4 ) ( 3 ) ( 2 ) ( t )

Above Normal: 4. 11.11, 13,
JO ...... . ... ... ... .... A A-D DoC C

Normal : 2·3, $4 . 8-10. 13-
14, 17.11, 21. 1"'15, 2&-.29 A-D DoC CoD D ·E

Below Normal : 1. 7. 15.1 6.
19. 11. 26-17 • •• • • • •• • • C (;.D D E

D isturbed: 10 • D D·E E E• • •• • •• • • • • •

How T o U SE THESE CHA.RTS
The (ollowing is a n explanation of the symbols

sho wn above, and instructions for the use o f the
CQ propa gatio n predictio ns;

I-Enter Propagation Charts on following pages
under ar.proP/lalc band and distance o r geographical
area co umns. Read predicted times of band open­
ings at Intersecuon o f both columns.

2-Following each predicted time of band opening
ia a forecast rating which indicates the relative
number o f d ays the b and is expected to open during
each month of the fo recast period. The higher the
rating. the more freq uent the opening. as fo llows:
(4) band open more than 22 days each month ; (3)
between 14 and 22 days; (2 ) between 8 and 13
days; (1 ) less than 7 days .

J- With the forecast rati ng no ted above, start with
the numbers in p,arentheses at the top of the " Last
M inute Forecast ' appear ing above. Read down the
table for a day-to-day fo recast of propa gati on co n­
d itions in terms o f Above N ormal (W W V rating
higher than 6); Normal (WWV rating 5-6) ; Below
No rmal (W WV rating 4 ) ; Disturbed (WWV ratin g
less th an 4 ) . The letter symbols ( A-E ) describe:
reception condit ions (signal quality, no ise and
fad ing levels ) expected for each d ay of the month
and have the following mean ings: Ac-excenent o pen­
ing with strong . steady signals; B-~ood open ing,
moderat ely strong signals. little fading and n oise;
C-fai r opening, signals fluctuat ing between moder­
a tely st rong and weak; D-poor o pen ing, sfgnals
generally weak with considerable fad ing and noise;
E-poor opening, o r none a t all .

4-This month's DX Prc p aza t lon C har ts a re based
upon a transm itter power of 250 watts c.w.: 500
watts s.s.b. , o r tOOO watts d .s .b. into a dipole an­
tenna a quarter-wave above ground on 160 and 80
meters. a h alf-wave above ground on 40 and 20
meters. and a wave-le ngth above ground on 15
and 10 meters. For each 10 db gain above these
reference levels. reception quality shown in the "Last
Minute F oreca st" will Improve b y o ne tevet: fo r
each 10 db loss. recept ion wl1J become poorer by
o ne level.

5-Local Standard T ime for these predictio ns is
based on the 24-hou r system .

&-The Eastern USA chart can be used in the I,
2. 3. 4, 8. KP4, KG4 and K V4 amateur call areas;
The Central U SA Chart in the 5, 9 a nd 0 areas, a nd
the Western USA Chart in the 6 and 7 areas. The
Charts a re vatid through Sept. 30, 1967, and are
prepared from basic propagation data pubJished
mo nthly by the Insti tute For Telecommunication
Sciences And Aeronomy o f the U.S. Dept. o f
Commerce. Boulder , Colorado.

High static levels are expected to make OX
openings on 160 meters difficult during
August, but some may be possible during
the hours of darkness and the sunrise period.

This month's column contains a detail ed ·
propagat ion forecast to the major OX areas
of the world from the main geographical
areas of the USA. The forecast is valid for
both August and September, 1967. Instruc-
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tions for the correct use of these Charts ap­
pear directly below the "Last Minute Fore­
cast" at the beginning of this column. For a
detailed forecast of short-skip propagation
conditions expected during August, over dis­
tances ranging between approximately 50
and 2300 miles, and from Hawaii and
Alaska, see the CQ Short-Skip Propagation
Charts which appeared in last month's
column.

V.H.F. Ionospheric Openings

Frequent meteor-type v.h.f. openings are
expected during August as a result of the
Perseids meteor shower. This shower, which
began during late Jul y is expected to peak
during mid-August and promises to be one
of the year's most prolonged and intensive
showers. The ionization produeed during the
shower, as millions of meteors enter the
earth's atmosphere, is expected to make pos­
sible numerous meteor-scatter openings over
distances o f several hundred miles on 10, 6
and 2 meters.

Sporadic-E ionization should continue to
occur fairly frequently during August, re­
su lting in some good short-skip openings on
6 meters over dist ances of approximately
750 to 1300 miles. During periods of very
intense spo radic-E ionization, "two-hop" 6
meter openings ma y be possible up to dis­
tances of about 2600 miles. An occasional
2 meter sporadic-E opening may also be pos­
sible over distances ranging between 1000
and 1400 miles. While this type of propaga­
tion ma y occur at any time of the day or
night during August, there is a tendency for
sporadic-E ionization to peak between 8 A.M.
and noon and again between 5 and 8 P.M. ,

local standard time.
There is a fairl y good chance for some 6

meter trans-equatorial openings during Au­
gust between the USA and Latin America.
The optimum times for such openings are
the early evening hours, shortl y before and.
just after sundown.

Auroral displays produce ion ization in the
earth's atmosphere which is ca pable of re­
flecting v.h.f. sign als over distances ranging
upwards to about 1000 miles. Auroral dis­
plays and auroral-scatter propagation are
most likely to occur when h.f. radio condi­
tions are disturbed or below normal. Check
th e "Last Minute Forecast" appearing at the
beginning of this column for the days that
are expected to be in these categories during
August.
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Sunspot Cycle

Sunspot activity continues to increase. The
Zurich Solar Observatory reports a monthly
sunspot number of 82 for May, 1967. Th is
results in a 12-month running smoothed
sunspot number, upon which the cycle is
based, of 70 centered on November, 1966.
A smoothed sunspot number of 94 is pre­
dicted for August, 1967. •

CQ OX PROPAGATION CHARTS

AUGUST 6'. SEPTEMBER, 1967
Time Zone: EST (24,Hour Time)

EASTERN USA To:

}O 15 20 40/80
M eters Meters Meters Meters

Western 08·11 (I) 07-08 ~ ') 01-03 (I ) 18-20 (I!
&< 11-14 (2 ) 08- 11 2 ) 03-05 (2) 20·22 (2
Central 14-1.5 (1) 11 ·14 (3) 05-09 t3) 22-01 ?)
Europe 14-17 ?) 09·11 ( 2 ) 0 1-02 2)
& N orth t7-t 9 I) 11 -14 P) 02-03 (I )
Africa 14·17 4 ) 20-22 (1 ~ .

t7-20 (3) 22-00 (2 •
20-01 (2) 00-02 tt )·

North- 09-13 (I) 07-08 (t ) 02-05 tt) t9-2t nern 08-10 ( 2) 05-07 (2 ) 21-23 2
Europe 10-12 (3 ) 07-09 ~3! 23-02 1
& Euro- 12-13 (2) 09·13 2 21-01 1 •
pean 13-t 6 ( 1) 13-19 3)

18-02 ( 2)
U SSR 08· 10 (I ) 07-08 (I ) 06-08 (2) t9-23 rn
Eastern 10-12 (2 ) 08· 11 (2! 08·14 tt l 21 -23 (1 ).
Mediter- 12-t4 (I) 11 ·14 ( 3 14-1 7 (2 )
ra nean 14-16 ( 2) 17-20 (3)

16-18 (I ) 20·22 ( 2)
22-00 (3)
00-02 (2 )
02-06 (I )

West, 09· t 2 (I) 06-08 (I) 04-08 (2) 19-22 ( I)
Central 12-1 6 (2) 08·12 (2) 08-14 ( I) 22-01 ~2l
& East 16-17 (1) 12-14 (3) t4-t6 (2) Ol -OJ 1
Africa 14-t6 (4) 16-18 (3 ) 00-02 (1).

16-t8 (3) 18·22 ~4)
18-20 (2) 22-01 3)
20-23 en 0 1-02 (2 )

02-04 (I )
South 08·10 (I ) 06- 10 Pl 05-07 (2 ) 2()'22 r)Africa 10-12 ( 2) 10-11 2 07·14 (I) 22-00 2~

12-13 (I) 11-12 P) 14-1.5 (2 ) 00-02 t
12-14 4 ) 1.5-18 ( 3) 22-00 1).
14-1.5 ( 3) 18-20 (2)
15-16 ( 2) 20-23 (I)
t6-t7 tt) 23-02 ( 3)

02-03 ( 2)
03-05 tt)

Central 08-10 (1) 08-1t Pl 06-09 en 04-06 ( 1)
&< 18·20 (t ) 19-21 1 16-18 rn 18-20 ( I)
South 18-21 ( 2 ) 18-21 (2)
A sia 21·.0] (I ) 21-01 (I)
South- t2-14 (I )

07-08 f~ 04-06 (I ) N tL
east 17-20 (1 ) 08-tO 2
A sia 10-1 8 1 06-08 (2 )

• 18-20 t2l 08-09 P)
20-21 I I 17-20 1)

Fa r 16-1 8 (I) 07-08 tt ) 06-07 (I ) 05-07 (t)
East os-io ~2) 07-09 (3)

10-12 1) 09-10 (2)
15-17 ( 1) 10·12 (1 )
17-19 ( 2 ) 18-22 (1)
19-21 (t) 22-01 (2~

01 -02 (I
Pacific 08-14 (1 ~ 08-09 P) 11-19 ( 1) OO-Ot(l )
Islands 14 ·17 ( 2 09-10 2 ) 19-21 (2) Ot-02 (2 )
& New 17-18 (3) 10-16 (1 ) 21·23 (3) 02-05 (3!
Zea land 18-19 (2) 16-18 ( 2) 23-0 1 (4 ) 05-07 (2

19-21 (I) 18-21 ( 3 ) Ot-04 (3) 07-08 (I ~
2 1-23 (2 ) 04-07 (2) 03-07 ( 1 •
23-00 (I) 07-09 (3)

09-1t (2)



Aust ra- 08·10 (I) 07-08 ~ 1) OS-07 ( 2) 02-<l4 P )
lia IS· 16 (I ) 08· 10 2 ) 07.09 (3) 04-% 2 )

16·18 (2 ) 10-12 (I ) 09-11 (2) 06-08 ( I)
18·21 ( I) IS·17 ( I) II - IS (I ) Q4-07 ( 1) -

17-19 (2) IS-17 l 2l
19-20 (3 ) 17-21 1
2(}"21 ( 2) 21-23 (2)
21-22 (I) 23-0 1 Pl

01-03 2
03-OS (I)

N orth- 07-11 (1) OS-%( Il 02-<l4\2) 19·20 t
ern &: 11-14 (2) 06-07 (2 04-% 3) 2(}"21 2 )
Central 14-17 ( 4) 07-10 (3) 06-<l9 (4) 21-03 3)
South 17·18 (2) 10-12 l41 09- IS (2l 03-OS ~ 2~A merica 18-1 9 (I) 12-15 3 15-18 ( 3 OH17 I

IS-19 (4) 18-23 (4) 21 -0 1 1 -
19-21 (2) 23-02 (3) 0 1-03 ( 2) -
21 ·23 (I) 03-06 (I)-

South- 07-08 (I) OS-% (I) 09-15 (I) 2(}"23 ( I )
cm 08-11 ( 2 ) 06-07 (2 ) 15-17 (2 ) 23-<l4 t)
8 razil . 11 -13 (1 ) 07-10 (3) 17·19 (3) 04-% I)
Arsen- 13- IS (2) Io-IS (2) 19-00(4) 03-OS 1) -
tina. 15-17 ( 4) IS-18 (4) 00-03 (3)
Chile & 17-18 ( 2) 18-20 (3~ 03-OS (2)
U ru- 18-19 (I) 20-22 (2 05-07 ( 3 )
p:u ay 22-00 (I) 07-09 (2)
Me- 14-16 (I) 10-1 4 (I) 15-17 (I ) 00-<l4 (I )
Mu rdo 16-1 8 (2) 14·17 (2) 17-21 (2)
Sound , 18-20(1) 17·20 (3) 2 1-00 P)
Anr arc- 20-21 (2) 00-<l4 2)
tiea 21·22 (I) 04-07 (II

07...()C) ( 2
09-10 (I)

Time Zones: CST & MST (24-Hour Time )
CENTRAL USA To:

10 15 20 40/80
M eters '''f~'us Md " s M~,us

w estern 08-10 ( 1) 07.09 (I ! 07-12 P l 20-22 P)
& 10-12 (2) 09- 11 2 12·1S 2 22-00 2)
Central 12·1 3 ( I) 11· 13 b IS-17 ( 3l 00-03P )Europe 13-IS (2 l 17-00 ( 2 2 1-01 0-
&: N orth I S-17 (I OO-OS (I )
Africa OS-07 (2)
N orth- 09-12 ( I ) 07-08 (1) 04-OS (I) 20-01 (I)
cm OS-12 (2) OS-07 (2) 2 1-00 (t)-
Europe 12-14 ( I) 07· 11 (I)
&: Eu ro- 11 ·13 (2)
pea n 13·1S (3)
U SSR IS-17 12117-21 I

21-23 ~ 2 )
23-00 I )

Eastern 09- 12 (I) 07.09 (I ) 05-% P ) 19·22 (l l
Med tter- 09- 11 (2) 06-08 2 ) 2(}"22 ( I -
ranean 11 · 13 (3) OS- I S P l

13·1 S (2~ IS-17 2
IS· 17 (t 17-20 (3)

20-n (2)
22-00 (I)

W est, 09- 11 (1) 06.09 P) 04-08 (21 2Q...23 ( 1)
Ce ntral 11-15 ( 2) 09-12 2 ) 08-14 P 23-00 12 )
~\: Ea~t IS-16 (I) 12-14 (3 ) 14-16 2 ) 00-01 I )
A frica 14-16 (4) 16-19 (3) 22-00 1) -

16-17 (3) 19-21 (4)
17-19 ( 2) 21-00 (3)
19-21 (I) 00-01 (2)

01-<l4 (I)
South 08-10 ( I) 06-08 (I) OS-07 (2) 20-21 (I)
Africa 10-11 (2 ) 08-11 (2) 07-13 (I) 2 1-23 ( 2)

11-12 (I) 11 -13 (3) 13-15 (2~ 23-00 (I)
13-14 (2) 15-17 (3 21-23 (1)-
14-16 ( 1) 17-00 (2)

OO-OS ( I)
Central 07-09 (1) 08-10 (1 ~ 06-07(1) OS-07 P)
& 18.20(1) 17-18 (I 07.09 (2 ) 18-20 1)
South 18-20 (2) 09-10 (1 ~
Asia 20-21 (I) 16-18 (I

18-21 (2)
21-00 (I)

" Predicted times of 80 meter openings. Open ings on 160
meters are also likely 10 occur during those times when
80 meter o penings are shown with a foreca st rat ing
o f (2) , or higher.

South- 11· 13 P l 07-08 (I) OS-07 (I) OS-07 (I)
east 16- 19 1 08·11 (2) 07-09 (2)
A sia 11 -14 (I) 09·12 P)

17-1 9 (ll 18-20 I)
19-20 ( 2 20-22 (2 )
20·22 (I ) 22-00 (I )

Far IS-1 9 (I) 07-08 (I) 18-21 (I) 02-OS (I!
East 08·10 (2) 21-23 (2) 05-06 ~ 210-13 (I) 23-0 1 (3) 06-07 I

13-18 (2) 0 1-02 (2) 05-06 I) -
18-21 (3) 02-% (I)
21·22 (2) 06-07 (2)
22-23 (I ) 07.09 l 3 )

09-10 2 )
10-12 (I )

Samoa 10·14 (I ) 07-08 (I ) OS-% (2) 23-00 (I)
& 14-19 (2) 08-10 ( 2) 06-10 (3) OO-OS (3)
Pacific 19·2 1 (I) 1(}..14 (1) 10-12 (2) OS-07 (2)
Islands 14-17 (2) 12-1 7 (I) 07-08 (I I

17-21 (3) 17·19 (2) 01-03 (1 -
21-23 ( 2) 19-22 (3) 03-OS (2\"
23-00 (I) 22-00 (4 ) 05-06 (l -

00-03 P)
03-05 1 )

Austra- 09·12 (I) 07-08 P) 07-09 (3) 0 1-03 (II
lia &. 12-16 (2) 08·10 2 ) 09· 12 (2) 03-06 (2
New 16-18 (3) Io-I S (I) 12- 18 (I ) 06-08 (I !Zealand 18·1 9 ( 2) 15-17 (2) 18-21 (2) 03-04 (1 -

19-21 (I) 17·21 ( 3) 2 1-02 (3) 04-% f .
21·22 (2) 02-07 (2) 06-07 I) -
22-00 (I)

N orth- 07-10 (I) 06-07 (I) 06-<l9 (4) 18-19 P)
ern &: 10-13 (2 ) 07·10 (3) 09-11 (3) 19·20 2 )
Ce ntral 13·16 (4) 10-12 (4) II -I S (2) 20-02 (3)
South 16-17 (2) 12·IS P) 15· 18 (3~ 02-OS (2!A merica 17-1 8 (I) )S· 18 4 ) 18-23 (4 05-06 1

2Q..23 ~ 1 -18-20 (2) 23-01 (3 )
20-23 (I ) 01-<l4 (2) 23-02 (2 -

04-% (3) 02-05 (I) -
South- 07-08 (I) OS-% (I) 08- IS (I) 20-23l ')
cm 08·12 (2) 06-07 (2) IS·17 (2) 23-03 2 )
Brazil , 12-15 (3) 07-10 (3) 17-1 9 (3) 03-OS (I)
Arsen- IS-17 (4) Io-I S (2) 19·23 (4) 0 1-04 (I)-
nna, 17-18 (2) 15· 16 (3~ 23-02 (3)
Chile &: 18-19 (I) 16-18 (4 02-OS (2)
U ruguay 18-19 (3) OS-07 (3)

19-21 (2l 07-08 (2)
21-23 (I

Me- 13·1 5 (I ) 09-15 (I) 08-10 (1) OO-OS (I )
Murdo )s·17 (2) 15-18 ( 2) 16- 18 (1)
Sound, 17-1 9 (I) 18-19 (3) 18-20 (2)
Antarc- 19-21 (2 ) 20-00 P)
rica 21-22 (I) 00-02 2 l

02-<l4 (I

Time Zone: PST ( 24·Hour T ime)
W ESTERN USA To:

•

10 15 20 40/ 80
M~'~r$ M"~r$ M~Ur$ M~I"$

Western ' 0-12 (I) 07.09 P l OS-06 (I) 19-20(1)
Europe 09-13 2 06-<l9 (2) 2(}"22 (2 )
&: N orth 13-15 p 09-11 (1) 22-23 ( I )
A frica 21-23 t) 11 -1 4 (2 ) 21-22 ( 0 -

14-16 (3)
16-18 (2)
18-21 ( J)
21-23 (2)
23-02 ( 1)

Central NIL 07-08 (I) 05-07 (1) 18·23 ( I)
&: North- OS-II ( 2 ) 11-13 (1)
ern 11-13 (1~ 13-16 ~2)
Europe 21 ·23 (I 16-20 1)
&: Euro- 20-22 ( 2)
pean 22-00 ( t)
USSR
Eastern 09·11 (I ) 07-08 ( I) 04-OS (I ) 19-22 (I)
Med ite r- 08-10 ( 2) OS-07 (2)
ranean io.n (1) 07-13 (1)
& Easl 19·21 (I) 13-1S ( 2)
Af rica IS-IS (I)

18 2 1 ~2)
2 1·22 1)

[Continued on page // 8]
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Now when you modulate the s.s.b.
with a two-tone signal here's what you
(fig . 4 ) .

Fig . 3-2kw p .e .p. si ng le-to ne modulated s.s.b.
signa l. Pea k e nve lope voltage e qua ls VI"

(p.e.p. that is). P.e.p.. of course. is the power
at the peak of modulation. 20 walls p.e.p.
wort h of s.s .b. signal (with two-tone si ne­
wave modulat ion ) means an average power
of 10 walls but not so fo r a m.m.. in the
a. rn. case the average power is 7.5 watts
of which 5 walls is supplied from the d.c .
supply and 2.5 walls supplied from the
modulator.

Now let's look at an s.s.b. rig runni ng
2000 walls p.e.p. input with a single tone
modulation (see fi g. 3 ) What this really is.
is a c.w, signal and a single lone 2kw p.e.p.
input is there fore unl awful. ( I was going
to say illegal but there's a difference between
unlawful and illegal. Unlawful is against
the law and illeagle is a sick bird).

r
F;ok Envelopt
VOl tag, v,.

-'-
Fig. l-Five-wott c.w. signa l. Pea k e nvelope vo l­

tage equals V fl '

Simon Says...

Questio ns

1500 Walls OK With FCC: " How come
the FCC limits the power input of C B
rigs to 5 watts input and some ma nu­
facturers clai m 20 watts p.e. p.? Wo uldn' t
th is be the sa me as J0 wa tts ave rage power?"

I don't blame you for being confused .
The Friendly Candy Com pany ( FCC) says
that we can run 1000 watts maximum input
but they allow a.rn.ers to run 1500 watts
average 'power input to their fin als and
s.s.b.ers to run 1000 walls input to their
fi nals. T he 1500 wall fig ure is achieved
with 1000 walls input to the fin al with no
modul at ion and an addi tional 500 wall s
input with modulati on . In fact if you wish
to express the power in terms of peak en­
velope power it comes to 4000 walls p.e.p,
Look a t it this way:

BY BERT SIM ON.* W 2U U N

r
Peak

E"".lo~

Volt. 2\1.-

,_ -,L

Fig . 2-Five ·wott a .m. sig nal with 100% mod ula­
tio n. Pea k envelope voltage eq ua ls 2 X Vp•

Powe r is proport ional to the sq uare of
the voltage. So that a 5 wall 100 percent
modula ted a.m. signal is 5 X 2" = 20 wall s

" Hol land Mo untain Rd.• O... k Rid ge. ;":.J .

Fig . 4-2kw p .e .p. two tone modulated s.s.b . sig ­
nal. Pea k envelope voltc qe still equals V~.

SIMON 5,,'l's is a free technical Question and
answer service provided exclusively by CQ.
E..'e ry attempt is made to answer each
reader's question as promptly and accu­
rately as possible. Occasi onal ly, even Simon
will he stumped, but this rarely happens .
Readers a re requested to enclose a stamped,
self-addressed envelope with their quest ions
10 speed repl ies. Add ress inquiries to the
author a t his home add ress.
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MAXIMUM

1:1 Baluns: "Do you recommend a lumped
type balun or one made from coax?"

There are two types of baluns suitable
for I: I matching, one is the lumped trans­
mission line type such as the W2AU Balun
(Unadilla Radiation Products ) for S12.95
and the other made from coax line. As to
whether to use the lumped type or the coax
cable type I believe really depends upon what
frequency you're concerned with. At 80
meters the coax cable would require two
lengths each 67 feet for a total of 134 feet.
Now let's see, RG-8/ U sells for about
S.15/ foot so there's 20 bucks for cable
alone. It certainly makes good sense to
spend the 13 dollars for the W2A U balun.
At 6 meters it's another sto ry, here you
only require 9.4 feet of ca ble, which is
about S1.50. One method I've been using
in conjunction with v. h.f. antennas made
from the Cush Craft T rix Sticks involves
a "no soldering topside technique." See fig.
6. I recommend that the SO-239 connector
be wrapped with an ample amount of plastic
tape and sprayed with a clear lacquer to
make it as waterproof as possible. The 50
ohm coax ca n be RG-5 8/ U or RG -8/ U
type depending upon the power require­
ments. 1 personally use TI-50 ca ble from
T imes Wire whenever I'm dealing with
powers greater than 100 walls.

-"

Ceramic Capacitor Positions: "How do you
tell the minimum and maximum capacity
settings of a ceramic trimmer type capaci­
tor?"

See fig. 5.

.Scope Monitor Connections: "I have a 3-inch
Heathkit scope that I'm trying to use as a
modulation monitor but instead of obtaining
a trapazoidal pattern 1 get a fuzzy and dis­
to rted mess. What am I doing wrong?"

You're probably using the vertical ampli­
fiers whihc won't handle r.f. Try connec ting
the vertical inp ut directly to the C RT by
the use of the rear connections.

o

o

o

ONE -HALF'

Linea r Amplifie r Limitat ions
Now there are several limitations o f a

linear amplifier. One being the amount of
Peak Envelope Volts that the grid can take
without going into distortion (non-linearity )
another is how many peak volts the r.f,
components can stand before they short out.
Then there's the power considerat ion which
asks the question , " How much power can
the d. tube and components take before
they melt away?" So besides the voltage
problem and the "melting" problem there's
the d.c, supply problem, how much power
can the d.c. source provide? If you had a
linear ampli fie r capable of running 2 kw
average power input and you supplied power
to thi s from a I kw power supply it's also
obvious that you wouldn't be able to run
2 kw average power input (well, not for
long anyway) .

So when someone says they're running
100 walls p.e.p. I get terrible confused. I
don't know if they mean input or output,
a.rn. or s.s.b., one tone or two or three or
four in love land with me and my gal (sorry
about that , I guess I got carried away).

o

The peak envelope volts hasn't changed
but as you can see the power is 2 kw only
for portions of the cycle and at other times
it's zero power. This works out to be an
ave rage power of onl y 'h that of the 2 kw
p.e.p.

MINIMUM

Fig . 5-Ce ramic trimmer capacitor se ttings .

o
o

G old-Line "Signal Hunter" as an R.D. F.:
"Gold Line makes a directional loop ca lled
the Signal Hunter and sells for under SIO.
Although originally intended for C B use,
it can easily be used on 10 meters and 6
meters. As originally supplied it has a ce­
ramic trimmer capacitor with a paralleled
fixed capacitor. With the original capacitor
in place it will easily tune 10 meters and
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Eico Model 753·1 Transceiver Cures:
PROD LEM: VFO Drift
SOL UTION: I. Revise v.f.o . circui t by replace­
ment of R ,"n, 68 K, wit h l OOK , also replace

C", 145 mmf mica capacitor, ( N PO),
with 150 mmf tubular ceramic ( N4 70) .
A void excessive heat when soldering, C :ij '

2. If necessary, replace Q, . oscillator
transistor, with one coded with a red dot
on top (low Bela) .

3, Clean excess rosin from bottom of
v.f.o . board with alcohol. NOTE: R ,"n pri­
marily affects 40 meters, C3 , primarily
affects 80 and 20 meters,

4. If th is unit was a conversion from lube
type 10 solid state type v.f.o., check OB2.

5. Drift specifications allow 3 kc of drift
during the fi rst hour and 400 cycles there­
afte r.

6. Move all wires a nd leads away from the
underside . of the v.f.o. and tape onto the
chassis.

If excessive or insufficient bandsprcad
occurs when C 37 is replaced. dress R 125
away from L , and dress C3n, C:", and L ,.
away from C:r•. For excessive bandspread
increase value of C3 , by about 5 mmf. For
insufficient bandspread, decrease value by
about 5 mmf.

If unable to align v.f.o . for 7.0 me after
replacement of Q, oscillalor transistor try
dressing capacitors away from each other
and away from co ils on v.f.o. board. Also
press C3 , against choke L" adjacent 10 it.
PROBLEM : Spurious oscillation, manifest­
ing itself in inability 10 properly dip final
(may arise in any version ; tube or transistor),
SOLUTION: Confirm spurious oscilla tion with
a grid dip meter placed in the vicinity of
r. f. choke (L" in lube v.f.o.. L" is tra nsistor
v.f.o.). Oscill at ion probably in vic inity o f
104 me. Examine the choke (L", or L 3 ) .

The upper pi may have slipped down and
it will show discoloration . Replace if neces­
sary.
PROBL EM : "S" Meter dr ift s and ca nnot be
zeroed.
SOLUTION: I. Replace R,. with a 5 walt
wirewound type. 2. Replace 71 99, V, 3.
Check regulation of 250 volt source III

home-made power supplies.

So rry

In the May (1967) SIMON SAYS colu mn
I signed o lT by sayi ng " Don't undertake vast
programs with half-vast ideas." Fellows (and
gals) d id I gel chewed out for that by one
of the readers. I was accused of sim plicity,
profanity and evil ness. G ee Dad I'm sorry
about that , it wo n't happen again.
IIIigi timus non-carborundum, Bert, W2 U UN

I

Solder LU9
.....4 -40 Scre ..
Nul 8 WM h. ,

23'
LetlQIII( f1.1- F ( If. q. me

F:::::::L- Condu<""
Nol UudBroid

•

•••
Lenqfhlft,aFreq.lmc)------'1

PL-259--'\!!!Il

BrOld

SO-239~_
C<wIn«tOt-

Fig. 6-Simple 1:1 balun using coax.

50n COOl - --I

0....

Expensive Receiver: "If money was no objec t
what would be the best receiver you could
buy to cover the 3.5 to 30.0 me range?"

The best receiver is not necessarily the
easi est one to usc for amateur radio. how.
ever, to answer you r question why not con­
sider the Model HR-240 manufactured by
Lo rch Electronics Corp. 105 Cedar Lane,
Englewood, N.J. 07631. It's all solid sla te,
has a sensitivity of 130 dbm (0.07 I'v), has
a gain variation vs. frequency of -+- 1 db
over its range of 2-32 me. and it only cost
about 3 kilobucks. Let me know how you
like it.

by replacing the fixed capaci tor with other
values . operation to 6 meters is a cinch. In
fac t you can probably go higher by leaving
the fixed capacitor out altogether,

Rust-Proof Antenna Mount: " All the mobile
antenna mounts I've used show some signs
of deterioration (rust ) from constant weath­
ering. Can you suggest one that doesn't rust
or discolor?"

Yep. Would you bel ieve the Model NTS·I
made by New-tronics Corp., 3455 Vega
Ave.. Cleveland, Ohio 44 113. It costs $19.44
but well worth it. I've transferred one of
these from three vehicles of mine and it still
looks like new.

r
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KED ON SKY HOOKS?

CHECK THESE FEATURES

\}\ffi~ffiffi~®,© ~®'©W
~o\ . '1

•

Here's your chance

to get an early copy of

the latest addition to

CQ's famous

ANTENNA ROUNDUP

series. Volume"
covers antennas

spanning frequencies
between

10 cps and 2450 mc.

• 10 BIG theory fe atures!

• to W IL D low band verticals to bu ildl

• 20 DB MAKING low bond ho ri zonta ls and beams to buildl

• 20 SMASHINGlY GOOD antennas to build for VHFI

• 9 CUNNINGLY CLEV ER features on towe r construction , coax, switching, etc.!

• 23 OTHER construction p ro jects covering antennas for CB base and mobile use,
for use on the shortwave broadcasting bands, etc.

• 92 ARTICLES in a ll, co ve ring longwires and d ipoles rig ht up to 17 element sup e r­
g ian ts and Sterba Curtain orraysl

You can have this in formation f or less than 4.348 ( per feature!

YES-THE ANTENNA ROU NDUP, Volume II, is now a vailable . Copies ore being shipped on
a rush basis! You can have your dream antenna in a few days. Gel yaur copy by sending $4
for your postpa id copy-DO IT NO WI

COWAN PUBLISHING CORP., BOOK DIVISION
14 Vande rventer Avenue
Port Wash ington, L.I., N.Y. 11050

Ge nt leme n: Enclosed is $ for copy(ies)
of the b rand new ANTENNA ROUNDUP, Volume II. Please
rush me one of t he fi rst copies hot off the pressl
-New Yor" City and Stote re,id .nlt must ad d .al• • ta. app licab l. to
ya ur area.
Name , Ca ll _

Address _

City State Zip

• PRICE: $4.00 :::
•
: SEND
: YOUR ORDER
•
: NOWl
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( Advertisement)

•
a len ure ?

In the field of medicine there are dreaded
words like cancer and arte riosclerosis. I am "not
alluding to medical problems. ~ly patient is
lIam Bnd to as it has existed these past fifty
years. M y client has the mid dle age bu lge. lie
is apathetic and is so engrossed in hts own
little world that he cannot see the larger prob­
Iems that are rendv to overtake him. lie won't•
face the fact that he is a sick man, and not
he iog able to admit to a deficiency. you can
hardly expect him to do anything about it. He
is like the chai n smoker who has been told
ahout lung: cancer and emphysema, but be­
cause it hasn't caught him yet. he continues
his four packs a day.

Ham Radio is sick. You don't have to be
a trained d iagnostician to OhSCT\"C the symp·
toms. But to those of you who haven 't thought
much about it, let me enumera te some of the
more obvious signs.
A. A fallin.c; off of new hams.
B. The reduction of sales outlets ca terin,e; to

hams.
C. The rela tive lack of advertising revenues in

the ham magazines and eonsecluent financial
ills of all three publishers.

D. The sta tistics of those recording the vita l
facts on our gross ham business.

E. The obvious red uction in respect afforded
amateurs by our government.

If these are the signs of Illness-,«vhat can
the reasons for this sickness be? In my judg­
ment there are a t least five areas that col­
lectively have caused our plight .
1. The announced need of incentive licensing

without the reasonably quick surgery re­
qmred. The FCC has taken altogether too
long to do what should have been done.

2. The abiding concern most of us have had
with respect to the Viet Xam war and the
possibi lity tha t escalation would require a
congressional declaration of war with the
attendant prospect of our loss of ham op­
erating rights.

3. The existence of CB radio. This simple way
to "ham" without code or technical examina­
tion has taken the largest number of would­
be hams awav from our ranks, and with

•
loose FCC enforcement of CB rules, has

given a vent to those with an itch to com­
mu nicate.

4. The science of our art has gone beyond
our average abtltty to comp rehend , and we
have therefore not been able to keep up
with the latest in SSB techniques, in syn­
thesis, in solid sta te circui ts, or in mathe­
matical fil ter design. \Vhat we understood
"cry well in 19-17 has become an enigma
in 1967.

5 . Because the sou rces of supply have la rgely
disappeared, \ \ 'C as individ uals can no longer
b uild as easi ly as we once d id, and therefore
we place more rel iance on store-hought pre­
assembled rigs. Because we did n't bui ld it ,
we don't really know the piece.

6. As a nat ion, more of us exist, with less physi­
cal space on which to erect antennas. More
of us are moving than ever before, or arc
li v in~ in mohtlc homes. Certa inly less chance
to do th ings the way we used to. And as a
corolla ry, we are more prone to g;r.;e in to
rather than fi ght TVI, for obviously there.'
are more TV sets, more TV sta tions, more
rahhit ears than there used to he. \ Vc arc
not as determined as we once were, pmlr­
ably because there are so many other things
to do! Ham Hacl io has grad ua lly lost its pre­
eminent position in the co mmunity which it
once had for d isaster relief and emergencies.
Nowadays competing services a re better or­
~anized to step in and take over. C ivil
Defense organizations have matured, p ro­
fessional communication outfits exist such as
pol lee, public utili ty and fi re departments
with far more facilities than yesteryear, and
many of these "pros" don' t want l1S hams
monkeying around .

These are the symptoms of our illness, hu t
many other threats exist too. For example, the
increased number of newly arrived nations will
all want to control the ir own spectrum, to
assert their own ideology with their short wan '
broadcasting stations. For example, the re is a
larger need for business frequencies, for spac:.·c
'for millions of Cb'ers, and for a la rger govern­
ment and mili tary requirement. \Vhat th is means
is that despite technical progress, a la rger de­
mand on our frequencies will inevi tably he
made.

HERBERT W. GORDO
\'i' () () " d III!'k IIill • Han-ani. Mass. 0]4;:; 1

CaMPA Ty
• Telepho n« 617 ·cI56·~;:;4 8
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( Adcerth eu/ellt )

Should We Roll Over And Die?

•

Emphatically NOTI /lam n ad ia is still king
of all hobbies. The nation w ith a large ham
population is still really the best prepared
coun try. T he Near E ast scra p was interesting.
Israel , with 2,700,000 people, has hearly ~oo

hams. The V .A. H, and Syria and Jo rdan. with
over 10 times the popula tion, have be tween
them scarcely 20 ham s. Surely this lesson is
no t going to he lost. h ut as hams, can 't we see
that the Prime Ministe rs, or other heads of
sta te, obtain cop ies of the foreign Call Book
ami visual ize this lesson white it is still frl'sh?

The re a rc many other things to d o. For
example, why can't we heat incentive licl' rl sing
to the punch and "P our license grade be/on'
we hove to? Wouldn't th is p rove that we carl'.
to the FCC?

Fun EXA:\fI'LE: \Vhy can't we infiltrate the
ranks o f cn rad io , join their clubs and show
them the difference between 5 watts ami 500
watts, the d iffe rence between Il'gal ami illegal
QSOOs?

Fun EXA~IPLE: Whv can't we foster more-h igh school rad io clubs, more church radio '
clubs, more Boy Scout radio grou ps? \ Vhy not
let l~very ham club p ush for new heginners hy
offerin g classes and sui tab le incentives with in
our exist ing ham o rganizations?

Feu EXAMPLE: \Vhy can't the ki t man ufac­
ture rs, instead of just tdling tiS to so ld er 3" of
red wi re between poi nts A a nd B, exp lain their
product's philosophy ami circui t d e tails in a
better educa tional manner? Too many kits bui lt,
not enong h knowled ge gainetl in the p rocess.

Fun EXA~ IPLE: \\'hy (,.·.111·t the E lectronic
Ind ust rv Association crea te a co m mittee of

•
Amateur Products manufacturers, said commit-
tee to study our p roblems and the a ttend ant
lack of motivation by those handl ing the sale
of this material, and over a period of t ime,
implement the ir suggestions as only the united
strength of the E IA ca n do?

Fun EXA~IPLE: If lIam Rad io is the rese rvoir
of t ra ined opera tors tha t we arc supposed to he ,
how ubout enah ling leg isla tion in the Congress
that would give 11S tax exemp tion on the money
spent for ham rad io in each yl'a r? T h is is worth
looking in to , And, in a lesse r vein. how abou t
convincing your respective state governments
tha t sales taxes should he levied on the d iffe r­
ence va lue of you r purchase. when you trade
in your old gear? Here is discrimina tion that
has a tdl ing vote against us Iiams. \ Ve don't

know how to loh hy for useful gains- license
plates for our cars, yt's. h ut cash in our pockets,
uc.

Fou EX.HI I'U:: \ VII\" not resol ve to build
•

sOIllt'thing thi s yl,.tr, even if it is only a phone
patch or an RF monitor? Rollin g your own
does make it tast e bet ter. And, as Doug De­
Maw used to say. "".'C learn by d oing ."

Fon EXA~II'LE : Why can't we m ake a de­
tennined effort to u tilize more of our unoc­
cup ie(1 2 and 6 meter hands, before they a rt'
gonc? Possession is sup posed to he IYt oths of
the law,

Fon EXA~I PLE : \\'hy can' t more au thors and
more radio magazines concentra te on show ing
liS how to knock down front end over load by
('nall iing us to make o ur own Filters? And why
not special emphasis on tact a nd d iplomacy in
handling T VI p rohlems? Must we always he
~I r o ~letOk?

Fon EXA:!\IPLE: How about revi ta lizing ham
radio club activi ties? :\0 imagination equals
no attendance equals no club. In the same
breath, le t's han ' more small ha m fests. These
\ 'l'ry la rge o nes neither sa tisfy the visitor. the
exhibitor, or the sponsoring group, and 011, my
Feet!

Fon EXA~IPLE : Let 's all join the' AUHL and
sup port their C<H1 Sl'. wh ich is really o ur bat tle .
E ven though yOIl may d islike them , or disagree
\~..ith some of the th ings that a re done- {w e're

not all perfect. YIHI know ) - you r membership
and support is the mos t logical way th rough
which you can effect a ny change, no t hy lea v­
ing them and ranting from o utsid e.

Fou E XA:\I PLE: As hams, why can 't more of
us join ~ I ARS-eithl'T :\avy. Army. or Air Force.
a nd prove to our go\'{'mnll'nt in the most tell­
ing of all ways, that our ham radio is a p recio us
righ t, for both pleasure and public good,
rather tha n someth ing we take for granted
like social secnritv and medicare. Cod knows
W C ' VI.' d epended too much already on gove rn­
ment and not d one enough for ou rse lves!

(;('1.' whi z. fellows- look in the mirror now.
Is vour Face d ea n?

o

73 , Herbert w. Gordon W ililY
P.S.: Don't m isunderst and 1lH.' , I'm no angt'l !
I am in the business of selhug exclus ively to
ha ms, I t's to my advantage to see H am Had to
healthy and pink-not with a white tongue the
wav it is hxlav.-lI\VG. -

HERBERT W. GORDO
WorHlehllck Hill • Harvard, 1\Ia",,0 01 451

o

CaMPA iv
• Telephon e 617 ·"56·~518
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BY GORDON ELIOT WHITE*

*5716 N . King's High way. Alexandria, Virginia
:!2303.

smaller ANI PRC-25 is the current walkie­
talkie, replacing the old ANI PRC-6 (SCR­
536) , and the h.f. set. ANI ARC-54, is the
airborne part of tbe "new family" of f.m.
gear. The next step. to microcircuit s, is be­
ing made in the ANI PRR·9 and ANI PRT­
4 handi-talkies. which will be the surplus of
the ·70s.

The rcason I ment ion so me o f these sets,
which arc still quite new, is to make the
point that surplus is changing. The Super
Pro and the SCR-522 are ancient history
now, and I think man y of us must look into
the more sophisticated material in the future.
Even for Novices, for whom surplus has
ofte n been an inexpen sive way of gett ing on
the air, the older surplus un its will not be
available, in fact many of the standby sets
arc now showing their age, and the sca rcity
is driving prices up. But now, and certainly
after the Viet Nam war is sett led, a new
crop of electronics will be appeari ng in the
surplus emporiums.

The smaller size of the post·1 945 armies,
air forces. and navies dictate a little less
surplus quantity, but the quality is a great
deal above what we surplus hounds grew up
with. Military satellite terminals may never
be useful to the amateu r, but one of these
days we may be using OSC AR XXI. say. for
worldwide 2 meter OX . and the cost element
alone will force the conversio n of surplus
to this kind of work. Stepping hack a few
years, the broad-band f. rn. gear that was
outmoded when the FCC dec reed narrow­
hand gea r on the commercial band s is no w
being used by thousands o f am ateurs. with
more than a score of repeaters now operat­
ing, chi efly on 6 meters, by some very
sophisticated amateurs, w ith great improve­
ments for emergency and publ ic service
work.

A group of RTTY amateurs in the Chi-

WIDE U NE- 60 WQRDS/ NIN. ,25 FEET/ NtN .

WIDE lINE -25 WORDS/M IN.,l2 FEET/ NIN.

Fig. l-This is standard Boehme/Wheatstone
perforated tape for machine transmission of au­
tomatic Morse code. The tope is prepared by
hand on a perforator, then run at high speed
through a keying head, which keys either make­
and-break c.w., or frequency-shift-keyinq on the

•err,

MED IUM UNE - 60 WOR DS/M IN.,l 2 fEET / MI N.

MEDIUM UNE - 150 WORDS/MIN., 25 fEET/ MIN.

Fig. 2-0ff-the"Oir record ing of medium-speed
Morse made on an ink type McElroy recorder.
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FREE ARCTURUS CATALOG
A Trusted Name in Electronics Since '925

Electronic par's, tube s. Whole sal e.
Thousands of items. Unbeatable prices.

ARCTURUS ELECTRONICS CO.
502 • 22nd St.• Dept. CO, Union City. N. J . 07087

WE PAY CASH FOR TUBES

LEWIS PAUL ELECTRONICS INC.
303 W. Crescent Avenue

Allendale. New Jersey 07401

•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
•

CASH PAID • • • FASn •
. c •or )'our unUIN T l"U t: l(, S tmltoodutton, R EC}:I\· ERS. \A ' .

AIlI ABLES-, Ttlt EqUII'lI ·T. l:TC. Fair Deilln, I1lK"e '38. •
' r h e or Call now t U.rt1. W1L.'\'1 . •

ARRY ELECTRONI CS. 512 Br. adwQ , NY, N Y 10012 (2 12· '
A 5· 7000) (We B uy . ' I clory Termination. 6: trom I nd h ld uall ), •

•
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

SURPLUS NEEDED
aranteed highest prices. Shipping paid. We'll buy,
de or give you new equipment of your choice. Send

or telephone fot imm ediate quote. Payment in 24"rs

IILlTARY ELECTRONICS CORP
SPACE ELECTRONICS DIVISION

78 PARK AVE.. BX., N. Y. 10457 • (212) cr 9·030

FAMOUS BC-645 TRANSCEIVER
1$ Tub" 435 to 300 Me

[ • •lIy adapted Itf' 2. .... y communi«. U,,,. r.o
YOIC, or cod.. on ha m bin d ·420-00 me. .~ I .
ci tlltn....d l, 460 · 470 "'c. lIud and mobil. ~ __ l
450 · 460 nn . tel" l_io.. up.- Imontal 470. · .
500 lilt. N• • coYen 460 t. 490 me. With
t ub.... let' pow.. luppl)' In ' I Ctory carl, n.
Shlpp inl '...l l hl 25 lb••
BRAND NEW-OUR LOW PRI CE .....•.•._~.~ .•••w._.-~ $1 6.95

Dynamotor . Antenna. P lu n . All Attn lor l t l Available

TG-34A CODE KEVER
BRAND N EW III Or lgin.1 c.rtoll_ $24.50
El c. Ua,d _ , _ _.....•.................... S18.95

Prac: t1 u Tapel available . with Ken" .. _" , _._.... P.U . R•

P leu e Include 2:i'" Deposit with ordu - n elanee C.O.D., or
Rem ittante In Full. 50 ~ l h nd llnl Charle. on en orden under
$5 .00. A ll l h.1 pmt nu jo'.O.a. OUr W arehoUl o, :'\' . Y.C. All aree ­
chandha ,ubj~t to PrlOl' Malt and Prree Chance.

G & GRAD.... "'.. r ....Y COMPANY
Te lephone : (212 ) CO 7 -4 60 5

75-0 Leonord 51., New York , N.Y _10013

IBERTY ELECTRONICS WANTS TO BUY FOR CASH

Special sale

Electron tubes and
semiconductors

Most any type or quanti ty
Receiving, transmitting, special
purpose, magnetrons, klystrons
We will make you an immediate

offer in ca sh.

SP-600 Receiver

4CX1000A-New

$295.00

120.00

Surplus communication and test equipment
AN/GRC·3. 4. 5, 6, 7, 8, 10, 19. 26,27,46, VRC·12
AN / PRC·8, 9, 10, 25
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes
Communicat ions: AN/TRC·l , 24, 35, 36

Receivers: AN/APR·9, 13, 14, R·388A. R·274, R-390A, R·391, R·392, etc.
Indicators: 10-250, 251 , 387, 257A, etc.
Aircraft: AN/ARC·27, 34, 38, 44, 52, 55. 57, 73. 84

AN /ARN·14, 59, 67, 70
AN/APS·42, 81
AN/APN·3, AN/CPN·2A, AN/APN-84

Also: Tektronix, Hewlett Packard, seenten, and General Radio
equipment, etc,

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925· 6000

For fur ther informat ion, check num ber 32. o n page 126
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Fig. 3-BC-1016 re­
corder, a version of
the McElroy ink re­
corder. T his w as
produced in 1943,
an d was used a s
recently a s 1954, by

the U.S. Army.

•

McElroy sponsored a mechanical device
to do electrically what he had done by
hand-my records do not indicate whether
McElroy designed the unit or merely pu t his
name on it for advertising purposes-and
high-speed morse radiotelegraphy was born.
Actually, relatively high-speed code had
been used on wire lines for many years, but
McElroy apparently was an early instigator
of its usc via radio. Wheatstone equipment
was a competitor for the radio and cable
equipment market, and through a complex
of corporate reorganizations. Wheatstone
material was, from time to time, man­
ufactured by the Teletype Corporation, "
subsidiary of American Telephone and Tele­
graph, and by the H.O. Boehme Company.
Boehme eventually took over the entire
Wheatstone busi ness, though you may sec
a lot of au tomatic c.w. equi pment bearing
Teletype Corporation nameplates.

Today Boeh me is a corporate shell, no
longer making Morse equipment, but Ralph
Reinhardt showed me an attic full of the
old units at the Boehme plant in Westbury,
L.I. , last year, and he apparently has a stock
of spares for those who have such needs.

Fig. 5-Boehme recorder drive unit. This piec
of equipme nt converts the audio signa l to a d.c

impulse to drive the recorder magnets.

F'AUCE r GONE
ANt) HA'CllE

INK MOS(
~

:---...... FIELD COIL
"0'

INK POT
OUST GOVER

\,
•

PE~ ADJlJSTlNG
4SS[M61Y

Fig. 4-Boehme ink recorder.

cago area have tied together a repeater
operation, with leased telephone lines and
late-design multiplex equipment, in one of
the largest civil defense nets in the U.S.,
almost all of it through commercial or mil­
itary surplus electronics. This we need more
of, in the amateur fraternity.

With that off my chest, I am going to go
back through my T ime Machine to the dark
ages and talk about automatic c.w, this
month .

Back in the 1920's, when radio was com­
ing of age, high-speed manual Morse became
something of a fad, with competitions among
the faster operators for the title of "world's
fastest radio telegraphers." One of the title

. holders was Theodore R. McElroy, of Bos­
ton. His record exceeded 100 words per
minute, an almost fantastic speed. and one
that could not be maintained by even nor­
mally competent, but less gifted, operators.
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2.95
2.00

t 2 U t) :15 1 · . 2 0 0

PLEASE include your

ZIP code number on

011 correspondence.

REWARD -CASH

TCS

'W" RITE . 'W"lR E .... PHONE

' 0 1' ""'1" TOP DOLLA R q .... t .. ti ..u

WANTED
ALIVE

all your surplus
VACUUM TUBES

a
SEMI-CONDUCTORS

,

I 0 7T ..... .-nb ... U ~t ..

E l i. z ••b .. l h . N J .n7 2 0ll

•· h In On you.' I,,'t nv ...· .. to" k .
p od ... . · U o n 0 - u n .. At. d .... i. l(:n
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FAIR RADIO SALES
P. O . Box 1105 • LIMA, OHIO • 45802

EQUIPMENT
NAVY TCS RECEI VER AM-l.5 ),IC
to 12 :U C in t wo (2 ) bandl . Yarla ble
rreq. oscillator ,\,: r r)'l ta l cont rol on (our
t4 1 preset channell In the enure (req .
ra nge. Audio output 1.5 wa tts Into 500
ohm load ; usel tuhts 12SK1 R F A., 12SA1 .
conver ter, 2/ 12SK1 I F A.. 12SQ1 de ­
tector aso. 12A6 oeeutetor , 12A6 a udio
_-\ mp. 456 KC IF r' rec . Large vernie r &
sp in dial. a udio ga in. AYC, BFO and
a ll conrron on the t ron t panel. Voltagn

requi red : 12 VDC & apprOI . 220 VDC 100 ) IA. Size : $44 95
11% I 11% I 13% ". WI . : 31 Ihs. VSED : •
NAVY TCS TRAN SM ITT ER AM- loS :U C to 12 )IC In three ( 3)
bands, C\V 40 waH Ii. votce modutaucn 20 wat t l . mas ter olel 11ator
n rlable and cr )'l tal centre! on 4 J,tr l'let channels In t he enti re rrec.
range. r iel 3/ 12A6 1n oscillator &. butter-doubler. 4/1 625 In modulator
&. power amplifier I tagel . 2%" meters for PA P la te 0-200 DC RF
meter 0 -3. a ll tuning a nd operallng cont rail on front panel. Voltagel
req uired : 12 \"DC & 400 ·'140 VDC 200 ) lA . W / tubel . $34 50
S ize : 11% I 11 ~, I 13* "'. wr. : U lba. J:SE U : •

An tenna Loa dl na: Cal l jtU :!05 U sed : $ 6.95
Hemct e Cont ro l llo:s: w/Speaker # 23210 Re- X ew : 9.95
Uual Dynamotor P ower Suppl)'-12 Y. ,ft21SSI U('-:'\ew: 14.95
D -401 TUA:'\8 :\ I ITT ~;1t J) 'nalilotor-I:l v x ew : 6.95
U·402 IU;CEI VEH D}'nalnO' or- 12 Y New : 4.95
CABLE-Receh'er to r-ower Kupp ly x ew: 2.75
CABU ';-Tram mltter to power SuPPb' x ew: 2.75
Connector P lugl for n emote Control DOl New : 1.50
AC P O\\'EH S UPPLY-IU V. 60 Cycle

(:'\ot Governm ent Su rp lull
x ecener : $20.00 - Tra nl mittu : $35.00

Shock xrcunu ns for Recell'er or T ranlmltter ...........•. ...Uled :
XOl 16 Limiter Ccnveeeton Klt-W/ 611 6 tubes .
I'AllT8 au nabre for Rec. and Tran s. Adl'lIe us of reur

needs !
Prien F .O.B. Lima . O. - 25% Depostt on COD" - F or BIG
CAT ALOG. send 25c (stamps or colnl ) & receive SOc CrroU on
r oue order . Dept. CQ

Fig" 6-Boehme tape puller-a motorized reel that
takes up the tape after it passes through the

recorder.

he address is 200 Shames Drive, Westbury,
N.Y.

The automatic morse equipment as used
n both commercial and military circuits
or many years was cap able of pouring out
.w. at a rate of 400 words per minute, pos­
ibly faster, though slower speeds that could
e copied manually were more common,
articularly in ship-to-ship and lower echelon
tations.

The outgoing traffic was prepared by per­
hine, then running it through a keyer,
uch as is done today with RTTY tape

quipment. The tape used was only one-half
orat ing paper tape on a typewriter-like rna­

inch wide , and ca rried only two rows of
erforations compared to RTTY tape which
ommonly has fi ve information perforation
ows, and is IH. inch wide. A typical Wheat­
tone tape is shown in fig. I.

Reception of automatic morse was re­
orded on similar tape by a pen, driven by

magnet system, through an audio ampli­
er from the radio receiver. The resulting

'copy" looked much like fig. 2.
Though used by the cable companies

arlier, Boehme equipment first came into
se in the military in 1931 , and was installed
n the important Seattle-Anchorage circuit
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Fig . 7-lightweight
McElroy Recorder.

•

in June, 1933. Throughout the between-the­
wars period, Boehme equipment was a syn­
onym for high speed morse, and was more
highly developed when the U.S. entered
World War II than either radiotelephone or
teleprinter. Teletype, in fact , was not in­
stalled at the Army's main station, WAR,
until 1937, and then on a limited basis.

A fter Pearl Harbor, Boehme, McElroy,
and others, buill several automatic c.w,
units, the most common Mc Elroy equ ipment
being tape inkers, which arc still found on
the sur plus market. Boehme's Wheatstone
Perforators and keying heads, plus the 4-C
recorder dri ving ampli fier, and the 4-G re­
corder, arc found occasionally now, and arc
in some demand for code practice work .
They have obvious amateur applications
stil l.

There arc several versions of the McElroy

tape inker and keyer units, the RC-101 6
recorder for instance being buill during the
War by the Waters Conley Company, Ro­
chester. Minnesota. (sec fig. 3 )

The set may be either ca binet-mounted, or
attached to a standard J9 inch equipment
rack. It accepts audio signals from a receiver
or wire line, and records them on .ys inch
tape. Top speed is 400 words per minute.
The unit uses 8 octal base tubes. in power
supply and amplifier sections. Weight is 80
pounds.

Impedance of the recorder is nominally
1,500 ohms. though matching is not at all
critical. D.C. however, must be kept otT the
input circuit, with a blocking capacitor if
necessary.

Controls are simple: After the set is
warmed up briefly. the pen should be ad-

__ H AND K[Y

1--__ WHEATSTONE.
p[RrORATOR

•

•

•

•

J.:t,~__tt. (YIN C HEAD

•

KEY I NG H EA D
D RI V[ ----,tr:-~

Fig . B.-Drawing of perfo rc tor-keyer setup for preparation of punched ta pes and subsequent
automatic tra nsmission at higher speed s than a humon opera to r could send.
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For A LL Amlteur Tun.·
mitter. . Ri led It 1000
With A M 2000 SS B PI .
Net or Link Feed. Light .
Neat . Weatherproof.

AC ·6 • Kearney, Nebra.ka

1967 CATALOG
OF BARGAINS

• CONVERTERS
• PREAMPS
• EXCITERS
• L1 NEARS AMPS
• FILTERS
• VFO's

E. T, CLEGG ASSOCIATES
Box 376, Morris Plains, N. J. 07950

(20t) 267-74t4

FOR THE BEST IN
VHF-UHF

Reducn i nler fere nct Ina
NOlie on All Ml kn Short
Wu e Reuiuri. Mi kel
World Wide Reupti on
S tro nger . Clelre r on All
Blndl :
MI DWA Y A NTEN NA •

Everything in equip­
ment and accessories
for HAMS and CBers
at World Radio lab's
Amazing low Prices!

Anything in the
book on easy
credit terms,
TOO!

FREE

•.........._-_. ...
; World Radio laboratories i
I 3415 West Broadway _
; Council Bluffs, Iowa 51SOl Dept. CQ·2DQ I
=Gentlemen:
_ Please rush me your Free 1967 Catalog,I. Name _

Address _

• s z: iI• City tate . Ip •........................_.

r-LARGEST SELECTION IN UNITED STATES
I AT LOWEST PRICES - 48 HR. DELIVERY

Thousands of freq ue nc ies In stock.
Types includ e HC6/U. HCI8/U,
FT·241, FT·243, FT·I 7l. etc.
Send lO¢ for catalog with oscillator
circuits. Refunded on fi rst orde r.

CRYSTALS 24DOA Crystal or.. Fort Myers, Fl. , 3390'

justed by the knurled knob to get a con­
sistent fine line on the tape, assuming ink
suppl y, pen, etc, are in working order. With
an incoming signal, the threshold control is
adjusted to the point where ' the signal moves
the pen. The slope knob governs the speed
of the pen swing across the tape, and thus
the spacing between the mark and space
lines. (for c.w, reception, the dots and
dashes are read on the mark level, wit h the
space line merely representing the key-up
intervals. )

The di scriminator control may be used
to reduce the infl uence of noise on the re­
corded signal. This adjustment tends to
lower the maximum speed at which the
recorder will operate satisfactorily, so this
is of usc chiefly on slower signals. Advanc­
ing the discriminator inserts additional ca­
pacitance in the plate circuit of the bridge
tube, thus bypassing short -d uration impul ses
to ground.

The tape speed control adjusts the passage
of the recording tape, and may be used to
get a conve niently readable display, as it is
independent of the actual signal speed.
H igher tape speed tends to spread out the
recorded dots and dashes, which may be
quite crowded when run at higher signal
speeds.

The Boehme counterpart for record ing
incoming signals in the 4-G. a barrel-shaped
device which operates much like the McEl­
roy BC-101 6. It is st rict ly a d .c, device, and
requires the 4-C drive am plifie r and the 4-F
tape puller to convert audio signals to direct
current, a nd then wind the paper tape
through the pen device. All this equipment
begins to become a bit ponderous for ama­
teur use. Sec figs . 4 , 5, and 6.

A less elaborate McElroy recorder was
produced-the nomenclature has been lost
- but the unit is shown in fi g. 7. This
set mounts a roll of % inch tape on the
right , and contains the audio driver and di s­
criminator circu its which may he connected
directly to a receiver output.

On the tr ansmitting side o f auto matic
c.w, were the perforator and the keying
head . Both were primaril y Boehme products,
though Teletype made some of the perfora­
tors. The setu p is shown in fig. 8 .

Sources for automatic Morse equipment
today incl ude Atl antic Surplus, 250 Co­
lumbia St.. Brookl yn I 1231 , and Jim Cooper,
834 Palmer Avenue, Maywood, N.J ., Man­
uals for the BC-I 0 16 a nd the Boehme equip­
ment arc TM 11 -4441 and TM 11-377. •
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Radio Amateurs Reference library
of Maps -Order Your Set Today !

Over 275,000 QTH's in the U.S. edition $5.95
Over 127,000 ~TH's in Ihe OX edilion $3.95

See your favorite dealer or order direct (add 2Sc for mail­
ing in U.S.• Possessions & Canada. Elsewhere add SOC).

Match Patch [from page 83]
elabarlte filter might be required as shown
in fig. 2. Othe r reasons for the d . should be
investiga ted fi rst , suc h as poor station
grounds. poor s.w. r, on the antenna, antenna
too close to the phone drop, etc, First the
patch should be checked on all bands with
a local friend or ham to assure that no
problems crop up.

In ou r patch, which was made completely
from the junk box parts includi ng the used
utility box, we used a universal outpul trans­
former for the receiver match and a surplus
600 ohm to lOOK transformer for the trans­
mitter match. See the parts list for a choice
of transistor transformers that will match the
impedance.

Operation

The patch potentiometer IS used to con­
trol the gain on transmit. Leave the trans­
mitter audio gain control set at its normal
position to allow close to 100% modulat ion.
The patch will have more output than the
input circuit of your transmitter can handle.
By adjusting the potentiometer on the patch
the correct level can be set to allow the
transmitting party to modulate close to
100%. You may also talk over the mike of
your phone but a soft speaking voice should
be used as you can easily overmodulate.

On receive use the phone to monitor the
level on the line. A level that is comfortable
to your ear should be satisfactory fo r the
party at the distant end. This level is con­
trolled by the audio ga in on the receiver,
but beware of overloading Ihe line with 10 0

much audio.

Operating Standa rds

There are certain ethical standards to
which one should ad here whcn using the
pa tch and these are: keep dialing, ringi ng,
and patch explanation off the air. Have this
all taken care of and then connect your
patch. Obtain all the necessary information
from the calling party. State that you are
placing the call for the calling party and
that it is a collect call from him. A t any rate
don't get off on a wild technical tale of woe.
State the facts . Be brief and courteous. It is
not your call. Someone else is paying for it.
Write down all the facts in neat order if you
can't remember what you wish to state. If a
person is not patch quality say so. Keep a
good station and be of service. You will be
richly rewarded. -

•

RADIO AMATEUR 116 k
~

ca 00 INC

Dept. C, 4844 W. Fullerton Ave.
Ch icago, III. 60639

WORLO PREFIX MAP- Full C010r'I 40" x
fi On each coun ry .••

28" shOwS pre nes . ress refer­
OX iones. time zones, clttep~s~pa;d $1.00
enced tables • ••• • ••• • •

RADIO A Mw'oTRELuoASfr~~E~~eC~:~tLe~ ~r~~~
OF THE - 29" l( 25" Ilst­
United sttatc~s~I:U~~~~i~~S in degrees. for
Ing Gre,a IT " . Boston. Washing·
six major ~"S' ~'ts~~ttle San FrancisCo
ton, D.C., wm, • postpaid $1.00
& Los Angeles •• ••••• •••

lP OF HORTH AMER·
RADIO AMATEURS M 5" _ includes
ICA! Full COl!?', ~rd Xth~ Caribbean to
central Amenca . tall areas. zone
the equator I sh.owmg d time zones, FCC
boundaries, prefIxes an. formative Intor­
frequency char.t, PI~~eI~O United States
manon on eac 0.1 $1 00
and other Countries ".". " . . . . . . . .

-0 I Atlas complied for
~~:t~Dur:~lar n:rojection, t SIX cOf~:i
nents, prefixes on each cOpu:st1aid" $1.50
color, 16 pages • •••• •• ·

I'b a y of maps-set
Complete refere nce I r r st aid $3.00
of 4 as listed above •• • . po P

See Jour favor ite dealer or order direct.

•
\,

WRITE FOR
FREE

BROCHURE!
•
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The World's First 1l7Y112Y All-Transistor
Communications Receiver Is Available Now
In 150 Radio Shack Stores Coast to Coast!

ONLY

11995
THE~EAL'ShC! DX- 150

• O"~I 30 s~m;conclueto/s - no tub~s. no
lIu" isio/S - th ~ DX. I50 is 100% solid stat~!

• SSB! CW / AM I~c~plion , cO"~/illg 535KC
th,ough JOMe ill .. slia~" u/~ banas!

• PlcxJuet a~t~etollol SSB/CW, plus last
ana slow AVC; varjab/~-p;tch BFO!

• II/um inat~a ~ /~etlic al banasp/~e/ lully
ca/iblat~a 101 the A mateul ane/ C B bane/s!

• Cascade RF slage; A N L 101 RF and A F; lenel'
stabilil ed; OTL audio; illu minated "S" met~t!

• Built-in moni l or speaker plus Iront-pan~1

jock 101 eIfe/nal (opt ional) matchin g sp~ok~rJ

New, big, exciting, professional - t he
Rea l istic OX-ISO obsole tes t ube receivers
and warm up, ban ishes forever your depend­
ence on house current to stay in opera­
t ion. For example: the DX-150 will run 100
hours on 8 D-cells if curren t fa ils, or isn 't
ava ilable, or on field day. Add i t ionally, i t

w ill opera te trom a car's cigarette lighter or any other m obile
or base 12VOC source! Of course a 117VAC power supp ly i s
built in. OX·lSO is a husky brute: 141/8 x 91/4 x 61/2H, w ith a
massive silver ext ruded fron t panel, sol id metal knobs, grey
metal cabinet, 14 pounds of Quality.

A NEW STANDA RD OF REC EIVER VALUE!
Pr iced Rad io Sh ack 's way (fa c tory-to-you) t he OX-I SO saves you
abou t $100 off tradi t ion al pr icing m ethods. Yet it offers 11 f ron t
controts: d ua l power supply: 121/4" s lide-ru le d ia l i n 5 colors:
con t i nuous co verage from 535KC t hrough 30MC, includ in g 160
th rou gh 10 meters; separate detector circu i ts for AM (d iode)
an d !;S B/ CW (4-diode br idge); sens itivi t y good to 0 .5p.v at 30MC.
Nobody bu t nobody but 44-year-old Radio Shack could have
crea ted th is un ique product for $ 119.95. You better believe i t !

THERE'S A STORE NEAR YOU! REALISTIC DX- l SO CUSTOM ACCESSORIES

Exact · m atch external Voice - Frequency
speaker cuts out built-in monitor, inc ludes
lead and plug. 20-1500: $7.95 ( 4 IbS.)

12VDC portable pack wi t h a ll cables, p lugs,
8-long-l ife battertes : i ncludes p lug-to-plug
and plug-tc- ttghter cord sets. 20-1501: Only
$7.95 (wt . 4 lbs. w I batteries)

10 - 1:- o j---..Ill, _ 0 000 00 0
.Il I1

I RADIO } East: 730 Commonwealth Ave., Boston, Mass. 02215 I
I

SHACK West: 1515 So. University Dr., Ft. Worth, Tex. 76107 I
Dept. CQ

I
Please rush me rhe i tem I've checked below . I
I enclose $ , p lus SOC fo r poscage and handling:

1 0 FREE 1968 Catalog 0 Match ing Speaker , 20-1500. $7.95- I
I 0 FREE OX· HiD Folder 0 12 VOC Power Se t, 20-1501, $7.95 '" I
10 Rece iver, 20-150. $119.95- ... Plus Shipping Cost: I

14 Ibs .• 4 Ibs ., 4 Ibs. I
I Nome (p';nt l _

I Street I
I Cay Stete Z;p I1--- ... -I

MICH I6AN - D-hoit
MINNESO TA - Mi.."• • poIil .

St. P. "I
MISSO URI- K. ..s. 1 C ity.

St. J oseph. St. louis
NEBRASKA - O"'. h.
NEW HAMPSH IRE _

M.nch.st.,
NEW JERSEY- P.nnl.u~""

HEW MEXICO - Albuqu.rqu"
HEW YORK_ Alb...v,

Billgh" mlon. Buff. lo. N.w
Yor•• Sch..".ct.dy, Sy' . CUI.

O HIO - Cincin". ti. CI....el."d
O KLAHO MA - O kl .hom. c a)'.

Tulse
ORE60N - Portl."d
PEHNSYlVAHI", -

Phil.d.lphie, Pilhb",qh
RHOD E ISLAND - P,o... id""c".

fast P'O'o'id"nc.
TENNESSEE - M. mphis.

N.lh...iII.
TEXAS - Abil. "• • Arlingto".

AUltin. Browllivil le. Corpul
Ch ';lili. 0.11.1. Fo. t Worth.
HOt,Ilito". l "bbod. Midl.lId.
Sol .. Antonto. Sh.rm.n. W.co

UTAH - S. lt L.~. City
VI RG IHIA - Arli"qto... Virqi ..i ....,h
WASHINGTON - 5o. tt l.

ARIZO NA - Ph_It;.
ARKA NSAS - Littl. Rod
C ALI FO RNIA _ A".h.im,

B.~."f, . ld . Co..i"., Oo..."ey.
Ga.d.n G rO'o' • . Inql. ...eed,
L. H.b••• Long e..ch.
l OI A"q. I" . Mil1ion Hili l.
Mount. ;n Vi. .... O . U."d.
P...den., Po mon• • R. ..d• .
S.cr.m.nto. 5. " Br"no,
5." Di.go. 5... Fr. "ciICO.
S. ..te A"e, 501..1. Mo..ica .
To,r. ..c • . W. lt Co ine

COLORADO - D r
CONN ECTICUT - H. md ,

M ch..st. r. N. .... H .
N Lo..do'" O ,."g .
St. mfo,d. W.st H. ,lford

FLOR IDA - J .c h o..... ilte.
O,I...do

6EO R6 1A - AII. " I"
IUINO IS - Ch icag o
KANSAS - Wichit.
LOUISIANA - N 0,1. . ..1
MAINE- Port l d
MARYLAND - l "ngl. y P. ,.
MASSACHUSETTS - Boslon.

Br.i" tr••• Brochon. Bloo.li"• •
Cambridg• • Fr.mingh. m.
low. lI . Medford . N.tid.
Q uincy. Saug"s. Springfi.ld.
W.lth.m, W. st Spt ingr.. ld .
Worc.st.r

For furthcr Informanon. check number 11. on page 126
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Diode Attenuator (from page 60J
With the control potentiometer set for

maxi mum atte nuation, as in fig. 4 ( B) , the
diode states are reversed. Diodes CR, and
CR: are reverse biased and CR , is forward
biased. Diodes CR , and CR, are effectively
an open circuit and the only r.f. th at will
pass from input to output will be th rough
the diode capacitance.

Construction

The photograph sho ws a model attenuator
wi th which the author experimented. T he
componen ts are simply mounted on a piece
of vector-board. The d. chokes shown arc
certa inly not any good example o f minia­
tu rizat ion. T he size of the unit can be re­
duced by half with the use of Millen 6302
chokes or other eq uivalent sub-miniature
types. One mh or 2.5 mh values should suf­
fice for 80 through 10 meters while 100 ph
and 50 ph types would be suitable for 6 and
2 mete rs. The leads be tween the diodes,
from the diodes to the r.f. chokes and the
bypass capacitor leads should all be short.

Reference Voltage

The reference voltage setting is fixed but
depends upon the characteristics of the
diode being used and the taper of the con­
trol potentiometer. The reference voltage
should be set to obtain the widest attenuation
variation. The reference voltage should be
obtained by a voltage divider ( two 47 ohm
resistors. for instance) across the control
voltage source. Therefore, if the control
voltage source varies in value slightly, at­
tenuator performance will not be effected I

si nce the co ntrol and reference voltages ~

mainta in (he same ratio. A linear taper for
the control potentiometer will p robably
prove the easiest to usc although it is not
critical. Norma lly, the potentiometer used 1

for the r.f. gain control in a receiver, if
used to control the attenuator, will prove
satisfac tory.

Conclusion

In conclusion, fo r those bothered with
receiver cross-modulation problems due to
high signal intensities entering the antenna
terminals of the receiver, the electrically
variable at tenuator offers an effective. low­
cost solution without requiring any exten­
sive modification work and often at a cost
comparable or lower than th at using con­
ventional components. •

WORLD'S
FINEST

I I

~

I

ONLY 69C

ERSIN
MULTICORE

#124

J"Mlffa fucnONI CS

PENNWOOD NUMECHRON CO.
7249 FRANKSTOWN AVE., PITTSBURGH 8 . PA.

BUY IT AT RADIO·TV PARTS STORES

MULTICORE SALES CORP., WESTBURY, N.Y. 11590

CALL·IDENT
TYMETERO

10·MINUTE STATION
CALL REMINDER

lO-mlnv•• r.,eating t imo, bun.. wO'nlll' _0 liln ill your caU
lolhn. Wal"u' 'Or ebony ,la.Ue ca••• H4", W7%", D4.. ..
WI. :I Ib,. nov, 60 cr. 1 )'ear lucuon'...

At Vour Dealer, .r WIITr TO
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For fur l her in form at ion , check nu mber 19. on page 12b

Frequency Ranges in Kcs.: 1,750
to 2,000 (160M); 3,500 to 4.000
(80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to
9,000 (6M) ± 500 Cycles. $2.95
Net.
(All Z·9C Crystals calibrated with
a load capacity 01 32 mmld.)

l · 9C

EVERY PR CRYSTAL
IS UICI IITIDRALlY GUARANTEED

. PETERSEN RADIO CO., INC.
2800 W . BROADWAY

COUNCIL BLUffS. IOWA

THIRD OVERTONE, PR TYPE Z-9A
Third Overtone, PR Type Z·9A,
24,000 to 24,666, 25,000 to 27,·
000 Kc. -+ 3 Kc., 28,000 to 29,·
700 Kc. ± 5 Ke.. .. . . $3.95 Net
6 Meters, Fifth Overtone, PR Type
Z·9A, 50 to 54 Me., -+ 15 Ke.
$4.95 Net.

I I
For more than 30 years PR CRYSTALS
have been famous for their ou tstanding :@:
performance . .. high activity, low drift, R
hair line accuracy. A PR Crystal is still _. ....
the finest rad io frequency control that
money can buy.

FUNDAMENTAL, PR TYPE z-sc

Spinner Knob [from page 6lJ
eneh whi le you do the drilling by hand .
our assistant also can guide you for prop­

r1 y maint aining alignment with the hand­
ril l.

4 . Thread the hole with a 6-32 tap, keep­
ng the tap in as nca r a 90' plane to the top
f the knob as possible.

I 5. Pass a 'l4" X 6-32 screw (bi nding-head
kype prefe rred ) through a 'll" long X y., ",
'1f," or ~ .. diameter sleeve. The ~ .. diameter
izc will be best. Metal sleeves are commer­
iall y available, or you can make your own
rom aluminum or plastic rod. To do so, cut
tT a 'h " piece and drill a # 26 hole axially
hrough it.

6. T h read a 6-32 nut on the screw alm ost
rp to the sleeve.

7. Th read the screw in to the hole in the
.nob and lock with the nut. In doing so, the
ut should be adjusted to fi rml y hold the
crew in place while at the same time the nut
s posit ioned to allow the sleeve to rotate
rccl y on the screw without excessive play.

The new "cra nk-up" kn obs made and in­
talIed on our SIl -300 receiver. SIl-400 tran s­
litter and SIl -! 10 transceiver have added
lore pleasure anti convenience to the opera­
ion of the gear and have withstood the
igors of man y months of hard usage.-
2AEF

Ranger I on 50 me [f rom page 8 1]

ch the cover to the chassis.
Th is completes a ll mechanical and clectri­

al modifications necessary to make the
anger I equa l to the Ran ger II. The tran s­

litter is now ready to be tuned up and put
n the air. Typical loading into a purely
sistive load of 52 ohms should give the fol­
wing approx ima te dial readings at 50 me.
ButTer tunin g 15
Final tuning 82
Auxiliary coupling 7
Coupling 5
Plat e current 130 rna

ow, transm itter is usable for local contacts,
us red ucing QRM on the OX bands. •

r-~~ SUB CARRIER DETECTOR .-- ...
Add progrom' of comm.r·
cio l-free m"" ic thru your
fM tuner , O. I.,lo r. ,e ll.
po.... . red, plugs rete muhip le.
Oul;::1.11 of tuner or . osilv wired
11'110 discrim inolor ond permils
re ception of fomoul bock­
g.ound music progroms now
Ironlmilled os hidden ere­
groms on Ihe FM broodcosl
bond from cccu 10 COO I I . Ule
wilh ANY FM tuner,

WIRED UNIT 575.00
KIT, w ith p re tuned coils. no a l ignment nec eno ry $49 .50

Coye ,. .xtr a $4.95 e a ch. Current lid of fM Broodca,t
Stot ion, wit h SeA outhori.ot ion $1.00

MUSIC ASSOCIATlD
65 Glenwood Road. Upper Montclair, N ew Jersey

phone 744-3387 area code 201

EXCELLENT OPPORTUNITY

PLEASE include your

ZIP code number on

****************************~,..
a,..

all correspondence. ~••••••••••••••••••••••••••••,..

F0 1 r.cvnsed amateurs. WIth technical ouatrt rcanons
tor rTl..t il order amateur CB sales and service PrevIOU S
Pl pt>rH' tlU' desuabre . Interested applicants shou ld
pos.,t> ,> ,> c.l pdb l ilt y to handle san-, corr espo ndence
S.tI .HY commensura te WIth abIlity

Ca ll o r wnte Mr WlCk llld ll

WORLD RADIO LABORATORIES
341 S W r \ t Broadwa y Council Blufh. Iowa

Phonr 328·1 8S 1 - Arr a Cede 712
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LOOK! A NEW ELECTRONICS SLIDE RULE
WITH COMPLETE INSTRUCTION COURSE

r,olession,1 10" alt .metat Eleclronics Slide Rule. Designed spedlltall y
fof lechnicians, engineers, s tudents. hobbyisls . Has special scales nol
found on any other rule. Enabtes you 10 solve electronics problem s
..dly. aeeuralely. Made 10 OUI rigid specs by Pickell , Inc . Slide Rule
plus four lesson AUT O·PROGRAMMED Instr uchon Course with i l.dlnt
H" ice. and top' arain leather carrying case . . . a $SO value 10f Ins
' h", $2:)t Send coupon tor FREE booklet. Cleveland tnsntute 01
Electronics. Dept. CQ·1J4. 1176 L 17Ih 51., Cleveland, Ohio 44114.

Cleveland 'n_titute of Electronics I

I
' 1776 E. 17th st., Dept. CO-HI. I

Cl eveland. Ohio 44114 I
I, " uu send FREE Electronics Sl ide I

."Ie Booklet. SPECIAL BONUS: M.J i l
I coupon pr omp tl y and let FREE I
I rocu t Electronics Data Guide, too! GET THIS FREE I I
I .... ., I1_ 55. U'I_ Prl.' l COUNTl' I
I ern srAn Z l ~ I
\ _~~~~~~~~~~~~~~~~~~_J

YL News [frolll page 38 ]

president, and she is active on several nets.
She also finds time to serve as sec retary of
the ollieial board of the Plain Ci ty Methodist
Church, as defense chairwoman for the local
chapter of DA R. and she is a board member
for the Plain Ci ty library .

New QTH for WAS /YL Custodian

Wh en applying for YLRL's WAS/YI.
Certi ficate, please note this new QTH for
Custodian Grace Ryden , W9GM E : 3635,
North Neva. Chicago , III. 60634.

OK2BII

Idena Vondrakova operates OK2BII at
Havirov. Her OM is OK2VF, and they have
an S·yr. old jr. YI. , also Idena. On the a ir
since 1959. Idena operates cw and phone
on all bands, Despite her low power (30 to
50 watts input ). she has over 100 countries
confi rmed and holds many awards with a
number that she needs only to apply for.

ldcna descri bes Havirov as a la rge and
nice town. the youngest in Czechoslovakia.
T he radio club, O K2KHF. has its own build­
ing and there are a 101 of hams, including

118 • CQ • August, 1967

three YL-OM families. She adds there are
quite a number of OK YL operators and
they held their own YL contest in March.
Look for [dena especially on [4 or 2[ me
c.w. during night or morning hours.

Propagation I/rolll page l Oll

W est & 10- 12 (I ) 07-10( 1) 0 ' -06 (I ) 22-00 ( t )
Cent ral 12-14 (2) 10-12 ( 1 ) (JM)8 (1)

Afr ica 14-1 6 (I) 12-14 (3) 08-14 (I)
14·16 (4) 14·16 ( 1 )
16-17 ( 3 ) 16- 111 (J )
)7·18 (2) 18·20 (4)
18-1 9 (I ) 20·13 (J)

23 -0 1 ( 2 )

South 08· 11 (I ) 06-0 11 ( I ) 00-05 ( I) 19-21 (I )
Africa 11-12 (2 ) 011· 11 ( 1 ) 05-07 ( 2)

12·14 (I ) 11-13 (3) 07-13 (I )
)3-15 ( 1) 13-1 6 ( 2 )
15· 17 (I ) 16-1 8 (J )

18-19 ( 2)
19-2 1 (I)
21 -00 ( 2)

Central 08.10(1) 07·10 ( 1) 06-07 (I ) OS-<>7 (I )
& South 17-19 ( 1) 15· 18 (l) 07-09 ( 2) 20-01 (I )
Asia 18·20 ( 2) 09- 11 (I ~

'20 -21 (I) 18-20 (I
2Q..22 (1)
2 2'()() (I)

Sout h- OS- II (I) 08-09 ( I) za-oo (l ) 00-02 (1)
east 16-1 9 (1 ) 09- 12 ( 2) 00-01 ( 2 ) 0 2...{)5 ( 1)
Asia 12· 15 (I) 0 1-03 (3) OS-<>7 (I)

IS-16 ( 2 ) 03-oS ( 2)
16-1 8 (J) OS.oIl (3)
18-20 ( 2) OS·JO ( 2)
20-2 1 ( I ) 10· 12 (l )

Fa< 14·1 6 (I ) 011- )0 ( I) 06-07 ( 2) oo-oz ( 1)
East 16-1 8 ( 2) 13. 14(1 ) 07-09 (4 ) 02-<>7 (2)

111-20 (I ) 14·1 8 ( 2) 09· 11 (3) 07-08 (I )
HI-20 (3) 11 -13 (2) 02-<>6 (I )"
20 -22 ( 2) 13·1 8 ( I)
22-23 (I ) 18-21 ( 2 )

21· 23 (4)
23-t1l (3)
01 -03 ( 2)
0)·06 ( I)

Samoa. 1I - IS (I) 07-0'> (I) OS..o6 ( 2) 2 1-22 (I )
Paci fic I S-19 ( 2 ) 09· 11 (3) 06--08 ( 4 ) 22-OS (J )
Isl ands 19-21 (I ) 11 ·1 8 ( 2 ) OH- HI (3) OS-07 ( 2)
& New 18-21 (4) 10-12 ( 2) 22-<> . (I) "
Zeala nd 21-2) (J) 12-16 ( I ) 0 1-04 ( 2) ·

23-00 ( 2) 16-1 8 ( 2) 04-06 (I).
(10--01 (I) 18·20(3)

20-00 (4 )
00-02 (3 )
02..03 (2 )
m -os ( I)

Ausua- 06--07 ( I) 111-20 (2) 00-<>1(1)
l ia 10·13 (I ) 01-08 ( 2) 20.22 ( 3 ) 0 1-02 ( 2 )

13. 16 (2 ) 08-09 (I ) 22...{)2 ( 4) 0 2-05 (3)
16-1 9 (3) 12-17 (1 ) 02~ (3 ) OS-01 ( 2)
19-2 1 ( 2 ) 17-19 ( 2) 04-07 (2) 07-09 (I )
2 1-22 (I) 19-21 (4 ) 07-09 (3) ot.or (I ) .

2 1·22 ( 2) 09-12 ( 2) 03-oS ( 2 ) ·
22-00 (1) 12-18 (I) OS-06 ( I) .

North- os. io ( I) 06-07 (I) 05-08 ( 4) 18-20 ( I)
ern & 10· 12 ( 2) 07-09 (3) 08-10 (3) 2()-OO (3 )
Central 12-14 ( 4) 09· 11 ( 2) 10-15 (2 ) 00 -02 ( 2 )
South 14-1 6 ( 2 ) 1t ~I S 0 ) 15·1 7 (3 ) 02-06 ( I ~
Americ 16- 17 (I) I S-1 8 (4) 17·23 ( 4 ) 19-21 (I •

U~-20 ( 2 ) 23-0 1 (3) 2 1..02 (2 ) .
20-22 ( I) Ol-OS (2) 0 2-04 ( 1) .

South- 06-011 (I ) OS-06 (I) OS· 14( 1) 20-00 (I)
em 08-1 1 ( 2) 06-08 (3) 14·16 (2) 00-02 ( 2)
Brazil, 11-13 (3) os. is ( 2) 16- UI (3) 0 2-04 (I )
Argen- D- IS ( 4) 13- IS (3) 18·22 (4 ) OO-OJ ( I)
t ina . l S-16 (3) 15·1 8 (4) 22...{)2 ( 3 )
Chile & 16- 17 (2) 18-1 9 (3 ) 02...{)S (2)
Utu- 17·18 (1) 19-20 ( 2 )
Jtuay 2Q..22 ( 1)
Me· 12-16 (I) 07...{)8 ( I ) 07-09 (1) oo-oS ( I)
Murdo 16-1 8 ( 2 ) 08-11 ( 2) 16-18 (I)
Sound. 18-20 ( I) 11·15 (I) 18·19 (2)
A ntarc- I S-17 (2) 19-2J (3)
rica 17-19 (3) 23...{)2 (2)

19·20 ( 2) 02.0) ( I)
lQ..2 1 (I)



COMMUN ICATION

SYSTEMS
SINCE 1921

Enj oy, World renown TELREX performance,
value and durability! Send for PL67 t ech. data
a nd pricing cata log, describing professionally
engineered communication a ntenna systems,
rotator-selsyn-indicator-systems, " Baluns" , I.V.
Kits, Towers, " Mono- Pole". "Big-Berthas", ac­
cessor ies, etc. , etc.

Commun;cation
Engineering

rex Labarararies

ASBURY PARK, NEW JERSEY 07112, U.S.A.
number H . on page 126

"Beamed-Power" ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

Use. is one of the most dependable
testimon ials of endorsement, and Telrex

products are in use in 139 Lands
For fu rther informat ion . check

- with a MATERIAL DIFFERENCE!

SPECIAL
CANADIAN HEADSETS incl udes 2 ea rphones, 2
cush ions, odjusloble headband, cord and plug;
also hand microphone with push-ta-ta lk switch.
2000 brand new 01 $1.50

TRANSMITTER COMMAND SET BC ·4S8/ ARC .5
5.3 ta 7.0 mc. Scavenge for parts or convert
to SSB exciter. V.F.D., or 100 w. xml r. TUBES:
2-1625'5 (l 2v. B07's); 1·1626 (V.F.D.); 1-1629
tuning eye (for calibrat ion). Plus crysta l for
ca libra ting V.F.O. l oads of parts . New .

only $9.50
BENDIX 3611 lelephone amplifier with dyno­
molar 05100, inpul 24v. 01 1.20 oul 220v. 01
.0600., 01 50 2 tubes 65J7 and 6V6, 250 of
each new $6.50

TELEPHONE REPEATER Iype EE89, 40 new 01
$2.50

TALLEN CO., INC. ~~'?;l.~~,S~~:I11215

*all correspondence.

PLEASE include your

II P code number an*

NDORSED BY THOUSANDSI
Inltr uctll. r l p ll Cod, hac ll.r IIttrall,

eI the ptace of an open tor- tnll ructor anti
\.lIes am'one to learn and maltff cod. wUh ·
run ner I ..ureeee. Thoullnd. or eucce.. ­
operaton h u e " U llUlreU the COI le" with the In l truclo,rl pll SYJ·

Write today for run partl culan Inu coov emem rental pllna.

• •
71-C N O. BRO ADW AY. CHTCA"G~O~,"'ILL. 60640
OO-C Crenshaw Blvd .• Los AnJ:eles, Calif. 90043

11 tal1 and pleallnt to teem or mcreaee
-ed the modern 'oI"U'-\~; lth an Instructouraph

• j eae ner , Jo; H cllf' nt for m e bel' lnnef or
anced st udent. A qu ick, prutl cal Ind de ­
uahlt metbod. Al'l lIahl t tapti from htllln ­
"I al phabt t to t )'plcal m~lIaKn on all sub­
I . S p t t d rann 5 to 40 WP"I . Alwl YI r u dy .
QR"1. bUll harlnc l ome-one Itnd t o you .

EASY TO LEARN CODE

BOUND VOLUMES OF CO NOW AVAILABLE!
One full year of CQ [Jan-Dec 1966] handsom ely hand bound
represents an excellent addition to your library, a guarantee
against m issing issues as well as being a thoughtful and exciting
gift for a fellow ham.

Only S1500 POSTPAID

Order From: Book Divis ion of Cowan Publis hing Corp.
14 Vande rventer Ave ., Port Washington, L.I ., N.Y. 11050
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ALUMINUM TOWERS - ALL KINDS

SEND POSTCARD ATTN: RALPH CRISS

Scrolch i [from page JI]
ing pencil, even though turning house upside
down. Each nit e I going o n a ir, but not
being able to work a single new county.

Finel y, in despera yshun, I ask ing Hon.
Brother It chi if he knowing where my pen­
ci l might be. He sayi ng sure, he seeing it
o n my desk, think ing what fine pencil it
being fo r keeping his golf score, so he bor­
rowing it !

Hokcndoke Hackensaki!! I rushing to his
golf bag, fi nding pencil , and rushing to
shack . Now I seeing if there anyth ing to this
soopers tishun thing. W rit ing in log, call ing
seek-yo u, and back comi ng nice feller in
Leelanau county, M ichigan, Gracious to
goodness, what a wonderful feeling!

As fasl as can seek-youing, I getting Le
Sueur in Minnesota, Kootena i in Id aho.
Klickit at in W ash ington- bo y oh boys. what
a grand and glorious fee ling. H on. Ed., now
Scratchi are recly sooperstishus.

So. I leeving it to you. A re you thinking
there such th ing as lucky pencil , o r not ? N ot
needing to answer, as Scra tch i knowing
whal be knowing.

Only got o ne problum now. Pencil o nly
about one inch long, and I not knowing if it
lasti ng long enough so I can work ing all
co unties.

QRR o n 40 [from page 21]

ance of the complete unit will cost about fifty
doll ars if o nly o ne sideband is used o r about
seven dollars more if two are included. In
o ur aircraft version we arc using the sam
cont rol head described here, a Heath HP-13
mobile powe r supply and a 3- 1625 cl ass AB,
linear running abo ut 250 watts p.e.p. input.
T he cost of this model is about tbe sa me as
the above but, of course, it is not as compact.
We also have a commerci al model o n the
be nch using simila r but more ela borate cir­
cuitry, silicon t ransistors, potted r.f. coils , a
six crys tal filt er and a solid state 30 watt
linea r but the cost of this combina tion is con­
siderably more tban the unit described in this
art icle. •

Respectively yours,
H ashafisti Scratch i

.*****************************• *
~ PLEASE include your ~

~ ZIP code number on ~
• *
~ all correspondence. ~

•••••••••••••••••••••••••••••*

'au-

One full year of CQ
[Jan-Dec 1966)
handsomely hand
bound represents an
excellent addition
to your library, a
guarantee against
missing issues as
well as being a
thoughtful and ex­
citing gift for a
fellow ham.

Only 51500
POSTPAID

BOUND
VOLUMES OF
CQ NOW
AVAILABLE!

7530 BIG BEND
5T. LOUIS, MO. 63 11 9

(314) 644-1500

Book Division
Cowan Publishing Corp.

14 Vonderventer Ave.,
Port Washington, l.1., N.Y. 11050

THIS RIGID RUSU'ROOF ANODIZED AlUMINUM
ANTENNA MOUNT FASTENS TO YOUI tAl TRUNK
LID IN MINUTES • • • AND NO lOOT HOLES ARE
NECESSARY I
Sf:[ THESE SUPERIOR MOUNTS AT YOUR DIS·
TRIBUTOR/DElLER OR REMIT SUS (dIKIl . 11.0.)
TO £.l MOilLE ANTENNA MOUNT INC. P.O. lOX
m. AlGONAC, MICHIGAN (Na ill mjillltli ...
4~ '* til) PHONE 313 1'4-7:10
SPECIFY l!CTEM"A MOUNT HOLE DESIRED (J/r ­
JW -UUU DR MEDIUM IALL)

FITS ANYC. B. OR HAM ANTENNA

U)OK••• NO HOlES!
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VARIABLE OUTPUT MICROPHONE

= 1967 Shute Brothers, Inc.

Shure Brothers. Inc.
222 Hartrey Ave.

Evanston, Illinois 60204

Built-in two-transistor pream­
plifier and volu me con t rol
e n a b les you t o attain . and
maintain 100% modulation­
provides additional audio gain!
Even com pensa tes for e q u ip­
ment that lacks sufficient gain
to attain 100% m odulation.
Ultra- reliable Cont rolled Mag.
neti c elemen t with s peci a lly

tailored r esponse
in sur e s hi gh e st
"talk power", Ad­
justab l e h ei ght .
s u pe r - r u gge d
"Armo-Dur" case.
For AM , FM . Side­
band . C B . Only
$29.70 net.

• NEW! VARIABLE
OUTPUT LEVEL

• TRANSISTORIZED

c )
~

444TS 1-1 U 1='0 e:

For further informa t ion, check num ber 41 , o n page 126

RADIO OFFICER
TRAINEES

A limited number of openings are available to
men will ing to tra in for the interesting and well ­
paid career of Marine Radio Officer aboard U. S.
Flag merchant vessels . An F.e.C. 1st or 2nd Class
Commercial Radiotelegraph license is required.
These openings will be particularly appealing to
younger men who have completed their military
obligations. Write to The Radio Officers' Union,
Room 1315, 225 West 34th Street, New York,
N.Y. 10001.

BOOJ[ :Jail power!
With our NEW, IMPROVED CPR-2 Saeech Compressorl
• TR IPL ES SSB out put

power or AM mlldu lati on !
• N EW adjultabl e compre. ·

l ion eo ntrol [
• For ALL tranl eelve"

tranlmltterl. a nd P.A.
sylteml!

• For ALL mieroph onu !
• Internal battery
W ith dngle button ec nnec to rs. or wHh I'L068. l'L05 1 or ~O :\1e2
ecnneetor s for Pu~h - to -talk (etrecr tve :So\" , 1. 196) $19.95
FULLY WARRANTED • . • •• MO N EY BACK GUARANTEE

Send for full d escripfion 01 our product line .

COMMUNICATION COMPONENTS CO.
P. O. Box 8721 • Oept. B • Orlando. F lor ida 32006

KEEP YOUR ISSUES OF CQ LIKE NEW!
Ensure a lifetime of protectio n for your CQ collection with these
ruggedly hondsome red leothe relle b ind e rs, a barga in at $4.00

•a p iece.

Enclosed please find my remlttenee of $. fo r __ binder[s]
for the year[s] .

O rder From : Bo ok Div isi on o f Cow an Pu b li sh ing Corp.
14 Vanderventer A v e., Por t W ashington, l.I., N .Y. 11 0 50
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Pre-Amp [from page 63]

instabili ty in the amplifier when the d.c. con­
trol voltage is raised suffici ently to energize
the relay. The relay used in the model shown
in the photograph is a simple d.p.d.t. power
type with a 24 v.d.c. coil. Any simila r relay
can be used . If a relay with more contacts
is avai lable, the extra contacts can be used
to disconnect power from the amplifier
and! or ground the gate of the F.E.T. when
the relay is in the bypass position. The d.
choke used to isolat e the d.c. and r.f. paths
should be o f a low resistance type and not
of the usual I mh or 2.5 mh variety. The
latler types have too high a d .c. resistance
and will cause too great a voltage drop to
prevent the relay from operating un less a
d.c. voltage of 40+ volts is used.

The d.c, voltages at the preamplifier can
be de rived from the receiver itself o r a
separate power supply can be used. Only a
few milliamperes arc necessary for the
amplifier. The current necessary for the relay
is about 200 milliamperes if a 24 volt relay
with J30 ohms coil resistance is used but
can be made lower by using a higher coi l
resislance relay. Although the span be tween
the J5 v.d.c. placed on the coaxial line for
ampli fie r ope ration and the 24 v.d.c. re­
quired to energize the relay sho uld provide
posit ive relay action, some relays tend to
remain pulled in eve n though the energizi ng
voltage is red uced considerably below their
nominal value. T herefore, there should be
a defini te break before making d.c. switch­
ing contact arrangement used in the power
supply so the relay fa lls out befo re 15 v.d.c.
is pI iced on the line to power the amplifier.

Construction

As shown in the photograph, the amplifier
is assembled on a sma ll piece of vectorboard
stock. T he only precaution to observe in
construction is to provide maximum isola­
tion between the input and output ci rcuits.
If any instabili ty is eviden t, a metal shield
to isolate the output circuit from the tran­
sistor and input circuits should be tried. T he
location of the ground connections for the
various amplifier components should be ccn­
tralizcd if possible. T his can be done by
runn ing a small length of number 12 tinned
wire under the vectorboard as a main
grounding line. The coils, L , and 1." afte r
they have been resonated should be covered
with a light coating of K rylon spray or coil
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dope SO they maintain a fairly stable position.
The entire preamplifier with its bypass

relay can be packaged in an approximate
3'h" X I 'h" X I :y,, " aluminum utility box,
with just a coaxial connector at either end
necessary, the enclosure makes an extremely
small un it th at can be mounted on any an­
lenna mast. T he enclosure can be easily
weather proofed by sealing its edges with
an expoxy type cement. ,

Results

The model constructed fo r 10 meters
performed very well and signals which could
not easily be heard without the prearnpli­
fier were received easily when the preampli­
fier was switched in the circuit. Power for
the preamplifier was supplied simply by
using a voltage doubler circuit on the 12 volt
a .c. filament circuit o f the receiver and by
using a voltage d ivider o f two 47 ohm 2
watt resistors on the output of the supply
to develop J5 volt s de.

Some tests were made using a low power
transmitter. Of course, the relay switching
must be arranged so th at the bypass relay I
in the preamplifier is activated during trans­
mit periods. With low power transm ission
(75 watt P.E.P.) . there appeared to be no
problem with possible damage 10 the ampli­
fi er nor usage of the d.c. control voltage to
keep the relay in the preamplifier in a by­
pass connection during transmission periods.
With h igh-power transm issions. these fac­
tors may become a problem unless the amp­
lifier circuit is de-energized and grounded
during transmission periods and the relay
voltage is raised so th at the d. voltage does
not affect the relay circuit.

One suggestio n which was made which
seems to have merit was to arrange the by­
pass relay circui t so that in its deact ivated po­
sition, the amplifier is bypassed. This would
insure always having an antenna connection
should the relay switching or power circuit
someho w fail. It would also relieve the input
of the amplifier from being connected to
the antenna when the station is not in use
and possibly being damaged fro m stray
charges developed o n Ihe anlenna. •

~****************************.
• *: PLEASE include your t

*: ZIP cod.. number on *
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Ham Shop FREEl
Advertlslnz Rates: Non-commercial ads 10C per word In·
eluding abbreviat ions and addresses. Commercial and or·

Ham Shop Adszaniution ads, 3SC per word. Minimum Ctlarl l $1 .00. No
ad will be printed unless accompan ied by fUll rem ittance.
CloSi ftl Date: Ttle lOth day of th e second month preced inc
date of publ icat ion.

Because the advert isers .nd equipment contained ;n Beginn ing wi th the March issue, caHam Shop have not been investi gated, the publ ishers of
CQ cannot vouch for the merchandise li sted therein. will offer a new free service, on a trialDirect All Correspondence & Copy to: CQ Ham Shop, 14

basis, to its subscribers. What's theVand enenter Ave., Port Wash inzton, t.t . N.Y. 11050.

deal? Simply this: If you are a regular
subscriber to ca, you will be offered
a FREE Ham Shop ad in the very next

OARS Wanl ed : Radar equipment of all kinds bought. Write: availab le issue of ca,and every issue. Cemprola, 550 Fifth Av enue, New York, New York 10036.
YERNMENT surplus picture calaiog-2S~Mesh na, Nahanl , during the duration of your subscrip-

ass. 01908. tion! No strings attached! It's just one I
EE-CATACOG: Electronic parts, tubes, wholesale. Thousands
items. Unbeatable prices. Are1uru s Electron ics Corp., 502 more little way we feel we can better

nd St reet, Un ion City, New Jersey 07087. serve our regular readers.l ' s by RUTGERSV AR1·TYPING SERVICE, Thomas Street, Milford,
J . 08848. Free Samples. How does it work?Just type or print

ADS: Proven sensational! All metal (except spacing Insulal or your ad, (limit: 3 lines or about 150weIs): full size; two element: abs ~ lul e ly . comple l~ wi~h . boom,
I hardware, wire and filti nzs; lernfic gain and d.,ectl~l ly; no characters), on a POST CARD, attach
mboo or fiberglass; uses sintie 52 ohm coaxial feedline. 10·

your mail ing label f rom your latest·20 quad, $35; 15·20 quad, 32; 10·15 quad, $30; 20 meter
ad $25; IS meter quad, $24; 10 meter quad, $23. Remit with issue of ca, and mail it to: (POSTde', shipped charges collect same day. Gotham, 1807 Purdy
e., Miami Beach, Fla. 331 39. CARDS ONLY)
T·SHOT CARD. Designed for clubs and individuals eng~ged in

FREE Hamshop Adsergency communication, Ihis 4" by 5" red card with black
inling may be placed in Jour mobile unit's window to identify ca, The Radio Amateur's Journalu as an " Emerf ency Aa 10 Unit." Ca rd is on a heavy Brislol

rd stock and s almost identical t o those issued to reguhr 14 Vanderventer Avenue
ergency vehicles by many agencies. SOC each, PPd, or evan- Port Washington, LI ., N.Y. 11050Ie in bulk amounts of 25 cards for $6.25. Order now frcm
T SHOT CAAO, c/o CO's Ham Shop, 14 vanderventer Ave., That's aII there is to it.rl Wa shington, L.I., N.Y. 11050.

ED or WHITE, die cut Scolch lite letters. Day·Nlght Visibility. A few logical lim its have to be irn-stpald / Ietter. 2". l S¢p 21woCz"·20¢. 3"·2S¢. Portage Industries
c., Dept. B, Box 188, ortage, Ind. 46368. posed: Due to space limitations, only
'"tiCE- fi re----alrcraft-amateur calls on your broadcast radio! six columns per month can be allo-ne the band with TUNAVEATEA. Free catalog. Saleh Company,

cated to the New Free Ham Shop, sopt. CC, Woodsboro, Texas 78393.
-BBER- aDDRE SS- STAMP includin\ call letters. Three or four ads must be run on a first-eome, first-ne text $1.50. Signature stamp 2.88. Free ca tal og. Jackson

served basis. Postmark wi ll be the de-amps, 1433 Winnemac, Chicago, illinois 60640.
----.riDiNG Systems, Kits, accessories. Eliminate mobile Inter- termining factor. If, because of laterenee. Estes Engineer ing, 1639 Wesl 135th, Gardena, Ca :lf.

arrival, your ad can't make a •
249. given

Sls-8ROWNIE- W3CJI - 3111 l eh igh, Allenl own, Pa . 18103. issue, it gets first preference for themples 10¢ with catalog 2S¢.
very next issue, but still you' ll wan t toJ . Bandmasl er all Coax antenna. the traveling hams dream.

Oftable. Quiet reception, broad band. Write: Endres Electronics get your ad in early. Only one ad per
stems, At 178, lake Isabella, Calif.

subscriber • Your maili ngI'HLY Effective home study review for FCC commercial phone per Issue.
ams. Free literature. Cook's SchOol of Electronics, P.O. Box label is an absolute must; no label, no6185, Houston, Texa s 77036.

free ad.ANTE D-I1ST's- l ast four issues needed to complete private
uecncn. 1916--FEB., MAY, JUNE, JULY. Any reasonable price OCt. ca is the next issue you canaid. K2EEK, CQ Magazine, 14 Vanderventer Ave ., Port Wash-
gton, 1.I ., New York 11050. make. Deadline is Aug. 5. Mai l your

-ANTED: Silver Dollars any date. Must see actual coin before I ad today.an make a firm offer. If Interested In making a profit on yeur
ollars send your silver dollars to me by insured mail. I will No ads f rom commercial enter-eturn any and all postage even if we can not come to terms. • please. This • • de-oins not accepted will be returned Immediately by insured pnses, service IS
ail. Send to HAM SHOP, c/o CQ MAGAZINE, Box CESA, 14 signed to aid the cash-tight amateuranderventer Avenue, Port Washington, t .r. , N.Y. 11050.
SLCAROS. Samples 25¢ Malgo Press, Box 375, Toledo, Ohio only!
3601.

The publisher reserves the right to,000 gummed address labels, SOC. 3 sets, same or di fferent
ames, $1.25. Mart's, Box 4S4·F, Mackinaw, Ill inois 61755. refuse any ad he feels is unfairly de-
TT' gear for sale. list issued monthly. 88 or 44 Mhy toro ids, ceptive or unsuitable for an amateurncased, five for $1.75, postpaid . El liott Buchanan and Asso-
iates Inc., oakland, California 94610. magazine. He also reserves the right ilUB EMBLEMS reproduced as embroidered pa tches. Send to withdraw this offe r wi thout notice. )ket ch, COlors, size, quantity for Qu otati on . Alabama Sports wear,
ox 1505, Decatur, Alabama 35601.
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YOUR Card In glittering raised 3·0 on blazing backgrounds be­
comes a beauti ful collector's i tem. Samples 25¢ (refundable).
3·0 QSL ce., Monson, " 4" , Mass. 01057.
SOLID STATE SALES would li ke to send you one of their catalogs.
They have for sale transistor,S, rectifi ers, ~ene r~. SeR's ct .
switch es and many oth er semicond uctor device s In larg e and
small quantit ies. All devices are checked and guaranteed. tnte ­
i n ted ctrcurts OK, SR, SRT, Fl ip flops and gates ) wit h checked
rmputs and diagrams are ava i lable. Include 20e f or hand ll g
wn.cn will be deducted from your first order. Solid Stat e Sales,
Box 746, Somerv i lle, Mass. 02143.
HUNDRED QSl 's. $1.00 Samples, dime. Hol land Print ing, R3, Box
649, Du luth, Mi nn. 5580:-3,,,,,= ,,,...=;;-=,"" ",,,;-;;;;;;_
HAM'S SPAN :SH·ENCl ;SH Manual K4BIY. 1329 N.£. 4th Ave.,
Fort l auderdale, Flor ida.
HCX·' Mark 2 Na tional Transceiver-bought one myself and reo
cetved one at same t ime from XYL for bi rthday Apr il 1<;,67­
will sell one in origina l unopened car ton for $360.00-also
NCX·A power supply $80.00 and XCU -27 calibrator $20.00­
W3NEC, Dick Ache, 707 Barclay Lane , Brcomall. Pa. 215·353-( 226.

T HE FRIENDLY Favorite·Warren, Ohio A.R.A. Hamtest. P-u guct 27,
Newton Fa ll s, Follow arr ows from Rt. 534 and Turnpike Exit 14.
Con tets, swap shcp, XYL·YL program.
WANTED: Rheem Ca lifone AR·3oo tape recorder with manual.
KWM· l in excellen t to mint cond i tion with manual. For Sale j
Custom built Heathk it SB·300 receiver. Black crackle panel and
cabine t. Whit e le tte r ing. SSB and CW filte rs. Mounted in 101f.2"
x 19" relay rack panel with oblong speaker above recet-et. f' .nel
easily removed. l arry Kleber, K9lKA/W9CPO, 529 South State,
Bel videre, Il linois 610(8.
HEATHKIT KS·l Kilowatt power supp ly wanted . Send price and
condit ion. Sell or trade new Keogg 99' er, $85.00. Don Johnson
K6MlM 76 laVerne Avenue, Ventura , Calif. 93003 Phone
805-642 ·5338,
SALE: SX· loo $125 j Gonset mobile " Twins" G66B and G77A,
$13J; Vik ing iI, $; 0. Make Offer. David Hoff, K4NUI, Rt. 3, BOll
338-C. Durham, N.C. 27707.
f AIRBANKS, Alaska Centenn ial Exposition, Kl7ACS official Station.
Commeorat ive QSl 's sent. Visitors call on 3866 or 145350. ln­
formal get together, KINGS KU P, NOble Street, noon Sa t u~days .

CS, SWL, WPE , Cards /embossed or regu lar. Free samples! AECD
Prlnt ln ' , P.O. BOll 658, Edgewater Branch, Cleveland, Ohio 44107.
SlROC-Sahara Amateur Radio Operators Convent ion 4-7 January,
Third Annual fu n ccnventton hosted ,by. t he Souther~ Nevada
Amateu r Radio Club. DeSIgned f or exhIbIt ors and pa rttctpe nts at
Hot el Sahara, l as Vegas, Neva da. MARS semina r, Army, Air Force
and Navy representat ives ladies luncheon wi t h era y hat contest ,
ha t shoul d convey amateur radio theme. Plus fab ulous en ter­
tainme nt only " l as Vegas" can presen t. Reg istration fee in­
cludes, th ree cocktai l part ies, Hotel Sahara show, hunt break­
fas t, techn ica l sessions, admission to leading manufa cturers
and sales exhib its . Advance registrat ion clos es one Janua ry.
QSP QSl with ZIP and te lephone number for deta i ls to Southern
Nevada Amateur Radio ClUb, Box 73, Boulder City, Nevada 89005 .
QSLS: 125 for $3.75 (2 color). Samples free . R. A. larson Press,
Box 45·A, Fairpor t , New York 14450.
LOU ISVILLE Ham Kenvention-Sept. 8·9, 1967. Beaut ifu l Execu­
tive Inn Motor Hote l , Waterson Expressway at State Fa ir Grounds,
Loui sville, Ky Part ic ipate in the te chnica l sessions, f orums,
prizes, banquet and flea market. Bring XYl for day of women's
I t ~ ivities . For informat ion write l ouisvi lle Ham Kenvent tcn , Box
2l 194 l ouisvi ll e, Kentucky 40220.
'" JSS·Trader, " Ed Moory offe rs t wo each of the followi ng
ec .tcmen t opened and displayed at our store and at Ham­
Fe· ts wi th fact ory warra nty . SB·34, $309.00 ; NCX·5, $439.00;
TR ·4, $479.00 , T4 ·X, $339.00; R-4A. $338.95: l ·4, $549.00 j
Swan 350. $339.00 ; Swan 500, $398.00: new NCl ·2000 Linear
Reg. price , $685.0C--CASH PR iCE $488.00. Sorry, no New
Coll ins equipment below the ir advertised price: We wi ll co­
operate . Package Dea l: New Mosley TA-33 Beam and Demo
HAM-M Rotator $195.00; SPEC IAL " ROHN 50 f t. heavy duty
fo ld over tower prepa id. $189.95. Demo-Ham·M Rotator, $89.50.
Used Swan 500 $375.00; Used Ham-M $85.00. Used Gear j Drake
2-A, $145.00; Ranger 1. $75.00 j " Ed Moory Wholesale Rad io
Co., Box 506. DeWitt. Arkansas. Area COde (501) 946-2820.-- - - -------
fOR SALE : Vy cln Apache & S8·1O. HQ 170 ac 7 mo. old . Heath
2 mtr conv. f or 50 me. Mi llen 65W exc. Mod PWf sly in rack.
W9E OA. 1715 .Adams, l aCrosse, Wisc. 54601.

QSL'S, SWL's , CB 10C. N & S Print ery, BOK 11184, Phoe

Arizona 850.17~''''';;;--='--;;';rl:;-;~';;j;-o.;;~",;a''"i7-..l
ELE CTRONIC- library and parts for sale. Jim Nesbit, 4227, N
24th St. , Phoenix, Ar izona.
FOR-S&lE~omp le te set UTC linear standa rd seri es tr
formers inc luding fi lamen t, plate, modulation, bias. cho
etc., from one kilowatt output broadcast transmitter. F
supply rated at four thousand watts . Modulation transfor
handles one thousand wa tts aud io. For list and discount pr"
wr ite Geo. w. Smi th, sr., Pottsboro, Texa s, 75076 .
LICENSE Plate wi th call lett ers only $1.00. With reflective p
$1.50. Guarante ed. Pe rmanent. Impressive. Special cl ub ra
E. L Crouch, K4ANE, 2040 Broad Street, Paducah, Kent ucky.
SALE : Colli ns KWM·2 516F, 3011, with speaker & phone pa
Cab l ing & manuals, complete $1,200.00. W4DN1, D. F. Flesh
7305 Va lley Crest Blvd., Annandal e, Va . 22003. Ph. 703·S
3604.
WANTE D: Mi l itary. Commercial, SURPLUS. Airborne, Gro
Transmitters, Receivers, Testsets. Accessor ies. Sl=ecially
Hns. We Pay Cash and f reight . RITCO, BOll 156·8, Annand
Virginia. PH 703·560-5480 COLlEC~T~.=...=--;;;== ...= c1
FOR SALE: Mint hardbound volumes CQ 1945 th rough 1957
QST 1926 through 1957. All offers and Inqu ir ies answered .
Sandberg, K6YPU , 1138 E. Rustic Road , Escondido, Cal. 92
-CSLS-:-i"econd t o none. Your persona l ccmbmatfon from lar
select ion, gl ossy reds , blacks . ca lypso, pine craft, vellum.
crystallon. Al l ink colors. Many card sty les. Fast serv
Samples 25C. Includes your call in beautiful 4th inch lett
Ray, K7Hl R, Box 1176, Twin Fall s, Idaho 8330 1.,,,,,= ,,,d
WRl ' s used gear saves money; guaranteed; tr iar.-WithOut t ra
- Galaxy V-$269.95; Ga laxy 111- $179.95: SR1 50-$299
Th or VI & AC-$219.95; EICO 753-$149.95 ; NCX3 - $179
King 5OOA-$169.95; Champ 350-$149.95 ; S8400-$259
SB3OO- $259.95 ; HQI70AC -VH F-$299.95 ; 2B-$199.95; 51
$0149.00 ; 6N2 Thunderbolt ampl ifier-$449.95-hundreds m
free li st. WRl, Box 919, Council Blu ff s, Iowa 51501.
SEST reasonable off er takes CQ Magazines 1947 to 1.
HG-I0 VFO, large conver ted prop pitch motor. W3EPV Ro
Stoner, 817 Hamilton Blvd., Hagerstown, Md. 21740.
VACUUM Variab le CapaCitors, Jennings UCSI0-3OOMM F~'D'. '7"',-. 1
compl ete wi th gear dr ive tra in , mounting bracket, brand n
$27.50 postpa id· insured . Supply limi ted, satisfact ion gua
teed. Bi ll Slep Company, Drawer 178CQ , Ellenton, Flor ida 33
Phone (813) 7<2 ,2~.,-18:;4T.3:-,==---C=C;;;;-:;:;:;-;;O:::;:;-",~-:;:TJ
NOISE BLANKER elim inates igni ti on and power line noi
Inser t between conve rter and receiver. Free brochure. WESTC
En gineer ing, Box 1504, San Diego, Cali fo rnia 92 11: ,2~.~~~1

QSlos.-f oo.- $1.25 post ·Caid. Samples, dime . Hol land , R3 ,
649, Duluth , Minn. 558 3.
Di SC OUNT pr ices and time payment s. New equipment in fac
sealed car tons at discount pr ices. Pay only 10 % down. mon
payments as low as $10. Swan SW·350 S365, SW·5oo $
SW·250 $286, Ham·M $99.95, Drake TR-4 $511 , R·4A $349
T·4X $349.50. l ·4 $599 . Galaxy V MK II $365, SB·34 $
SBS linear $219, Save up to 25% . Write for Quotes before
purchase. Recondit ioned barga ins. NCX·3 $199, SW-240 SI
Rico 753 $159, SB·33 $159, SW-350 $299. Gailly V $
HT·37 $179, HT·32 $179. csa-ioc $125, SX·117 $199, Send
l ist. Bryan, WSKFT, Edwards Electronics, 1320·19th St. Lubb
Texas PO 2·8759.
THETY PE- TEST- SET' , .' !093" C' ," S:C,,;";n"d-;;n"ew::-:C, u:::,;;;p"lu",-. ~T"e"sO:ts"RiI
transmitters, convert ers, relays. $24.95. F. O. B. Harrisb
Pa . retemetncds Internat ional , P. O. Box 18161, Clevela
Oh io 44118,

- -- .. --
SURPLUS SPECIALS. Oscilloscopes 3" CRT, fo r 19" Rack M
$39.50. Regulated PWR Suppli es, (3) Voltages Max 225·250V
550MA. $39.95. Wr ite f or complete details on these and m
oth er Interesting i tems at bargai n prices . . • Electro
Surplus ec., PO. Box 1225, Boston, Mass. 02104.- - --
TELETYPE EQUIP. FOR SALE. Polar relays $2.50. PR sock
$1.75. 3·Headed TO with sync motor $60. Sync motor $
other part s avai lalJ le. B. L. Ferr is, PO BOll 672 , East Flat Rc
N. C. 28726.

POLICE RAD IO. Hear all pol ice calls. fire departments, Sher i
tax is. ambulances. Highway Patrol. New 5 band portable ra
and direct ion finder. Free Booklet. NovaTech, Dept. 243,
dondo Beach, Ca l if. 90278.

WRITE FOR
TEtREX Pl 68

..
~ -- - ­- ....or _

~~~ .•

TELREX (PaId.) "BALUN" FED "INVERTED·V" ANTENNA KITS

EASY·TO·INSTAlL. HI ·PERFORMANCE LOW-fREQUENCY ANTENNAS
" Mon o" Bands from $23.95-Also " Trapped" 2 an d 3 Band Kits •
3. 4 o r 5 Ban d " c c ntca r- tnve rted-v" Ante nna s f rom $52.95
3, 4 or 5 Ba nd. 5 to 10 OB-"Empirica l-I.V.-logs"-S.A.S.E.

TEtREX COMMUNICATION ENGINEERING LABORATORIES- ASBURY PARK, N . J . 071 12

For further in for mal ion check number 26 o n Page ]26

Mfd . unde
Telrex Pat
2,576,92
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excenen t condition r 4297 $300.00. WSYRC. 2510 WANTED-Bird Wattmeter, SX-42 Receiver, 3 or 5 inc h labor
• Austin, Tellas. Military Scope. Impedance Br idge. Sia: Gen TS·497B/ URR 2·400
erbctt linear 2KW PEP excellent cond ition $250.00 . Me. Pfalzer. 240 Beechwood, Granvil le, Oh io 43023.
ski, 63 Connecticut Ave., Ma ssapequa, N.Y. 11758. FOR SALE 4Xl SOA' s NEW, $4.50 each post paid. Bill l. Nielsen,
mpte te station, HT·J7 exciter, ($225). GSa ·20I DlSKS, P.O. Box 47 Apo NYNY 09757.
$225. Coll ins 75s3A rece iver $475 . Translenna He·1D sse converter: A. D. Stephens, K9KHU, Route 5. Bo.
h ~40 . All clean and perfect condition. 10,% off 140·0, Austin. Texas 78704.

p ete stat ion. O. J. Ste in, K6TTH, 22432 Shady- WANTED- Pay cash or swap f or KWM-2 with or with out power
rance, Ca lif . 90505. supply. Clifford Rat li ff W5DHE, 2938 Fa irfie lds Ave ., Baton
1.5Kc filter f455J ·15. Se ll freqUen~ meter Rouge, lao 70802.
-540mc. $175.00. F. N. Sa ltus-K6AV, 10074, SWAN 350/AC Supply ll7-XC, Recent Models $425. Want tn-
Spring Valley, Cal if . 92077. Band Swan, Haltteratters. etc and Gonset Ccmmunicator. 1I1(2M)
o AC & Spkr console, SX 117 receiver w/trans- Damiano, 1243 Sycamore St., Turlock. Ca lif. 95380.
r iginal car tons, w/manua ls

6
mint condi t ion

t
going FOR SALE: Kniiht FM Monitor Pol ice Re ceiver Model KG·221

· WA8lUF, W. McAdam, 27 6 Thomas St. , lint 4, tunes 152·174 mc/ s $30. Eo H. Marr iner W6BlZ, 528 c cttma
Street, La Jolla, Calif orn ia 92037.

th HG·10 vte and Knight R-55 rece iver. Make offer FOR SALE make off er: HP 41 6A, HP 610B, HP 4000. & TS 452t hoG. J. Coteills, Jr., 1903·32nd SI. W., Bradenton, CU. $25 new HY·Ga in 14 AVO with roof mount. scnumecnte r
WB6KCN, Apt 5. 11658 Mayfi eld Ave.• LA 49, Ca lif .

C and 1.5 KC mechan ical filter f or Collins 75A4 SWAP: 35 mm Camera-PRAkti fi el model FX si ngl e lens reflexate pr ice and condition. all replys answered. l ee wi th f 1.9 standard lens and int erchangeabl e te lephoto lens.M, 10 W. 35th , Holland. Mich.
Need medium power two meter XMTR or Mobi le SS B Trans-

ht T-60 Trans, Heath HR·10 Revr with cal ib, cetve r. Pau ll W9HWG 1 So. Evanston, Arlington Hts., 111 . 60004.
el'l' 4 crysta ls , all cables. $11 5. J. O. Sai k- " FOR SALE BC221AA mint condi tion Original Ca libra ti on bookE wa rdsburg Rd., Elkhart, Indiana 46514.

& Xtal metal case built in pwr supply $65. H. FUlmer, 8252 So.
shore " Bandhopper " VfQ or equ ivalent (gmt) will • l 00st ; Franklin, Wise.
t be in good shape. T. Ginkel-WAOAHV, 832 So. $1111- $170, 5B200-$170, 5B34--$319.95, 30Ll-$335

b
312B'Ulm , Mn. 56073.

/ or ig bOI 80·10 SSB·CW·A M 130w Sommerkamp
- 280, BTI-lK2000. save. F. Baker. BOI 546, Mc Comb, hio.
fOR SALE: SCR·522 Transceiver (l ess t ubes) $20. Wanl : W. B.i tt er $285.00 . R. O. Goodwin- W50JX, RT 2, Box

iss. 39426. Ouck Catalogue. F. W. Chapman W8TKR, 1367 Vi lla Rd ., Birm lng-

ant T· lS0 xmtr (with Knight modifications). R-l00
ham, Mich. 48008.
WANTE D: Bird 43 wattmeter elements f or high power VHF. Whatt-eaue.• S·mtr. 80th $110. Capt. Tanaka, Box 7060,

PO San francisco, Ca l if. 96323. elements do you need? Schumacher, 11658 Mayfi eld Ave.,L.A.

E W6SAI type J element 14mc Beam. Gamml
49, Ca l if. 90049.

Pitch Motor es 1l0V AC indicato rs. map, cables. I(WM·2A wi th 516 F, MP. and PM2 Pwr suppl ies CC2 carryini
now in use. All offe rs answered. Geo. S. M81ey- ca se ASM-1 Mike spare tubes and crystals-like new never

ncoln S tr eet~~jdi n g. Cali f . 9600 1. mobile-$950. No trades-Cottre ll W41WA, 21 lanca ster Ter .,
Hampton, Va., 23366.

ower supply- $400.00. Unused after fa c tor~ re-
WANT swan or heat h 6 mtr Transceiver have to trade or sellYou pay shi pping. H. S. la lr-WIMBQ, ras moo

Haven, Ma. 02568. SP 600. HR07, HT33A, BC221M. HB.J(W Lin"ars. Tub"s & more

ue receivint and transmitt ing tubes. made pr ior
tubes. Mech Fil ters, vac. vamabtes. W4 IWA. Cottrell , 21 tan-
caste r Dr., Hampton, v a.• 23366.

la Da r:e ,~3 1 ak land Ave., Maple Shade, N.J . 08052 .
COLL INS KWS 1 SN 1260 $550.• 75A4 SN 2312 wi th 3.1 , 2.1,

RANSFDRMER wanted. 600 watts and up. Write: 0.5 Fi lters $395, SCS 101 matching control nornebutlt $110'9W2CGM, BOI( 32, Esopus, N,Y. 12429. No shippi ng wi ll deliver t o 150 mi. Hoverman K6HZ U. 1060
acts on six KIWYSI7 50.11 USB 50.14 AM QSl Chaney Ave ., Downey, Calif. 9029 1.
W. Blakeman. 3415t MIMs, Box 556, Ma lmstrom " GERMAN·Eng l ish Vocabulary" $1.00. "Htustreted Cert lfic1te

402. Wanted maintenance manual f or GE 4ER6 GUide" , 78 awards pictured & described. Chr is langer l E9CI I ,
A-6850 Dornbirn. Austria. 1 Nachdauerstrasse.

Iicrafters SR·160 (3 bandsl with crystal cal ibrator, MASTERS Research Report-Amat eur Radio: Its Effect on So-
S-150-12DC mobile supp y. $225.00. Dick Bam- ciety. $1. M. Gauthier K6ICS, 10425 San Jose Ave., SOuth Gate,
, 139·09 84th Drive, JamaIca, N.Y. 212·291·2653. Ca . 90280.
ett-J063-two meter l inear amplifie r. H. S. WANTED: Thordarson Mult i·Match modu lation t -aastcrmer
Vineyard Havon, Mass. T21M64. John Shiels·W30KP, 3212 Chestnut st., Murrysville,

troeiter VFO descr ibed in A~ 1963 CQ $45. Pa . 15668.
r with 6146 's power supply $4 Marriner W63LZ, OTTY wanted - Model 2B ASR, will consi der KSR. SEl l - I S
., La Jolla, Cali f . 9203 7. Typing reperf with keyboard, 14 TO new. KY44B Keyer new.
ue Radio Tubes made pr ior to 1920. L. Dage R. M. Mendelson·W20KO, 27 Somerset PI., Murray HIli, N.J.
akland, Maple Shade, N.J. 08052. 07971.
Transf ormers for sal e: 3600-0-3600 votts at 1 TEL REX 6 El ZMTR Beam $10. AUjaii\:~ :::::t H O; S" parat,

volt "rimary. $25 l ob. 100 mid 3 000 volt GE ZMTR & 6 MTR ZOW Trans wi th 12 W MOD $40. FMITRO 800
$25 ob. Rev. Paul E. Bittner, WDAIH, 814 4th St TX& RX Str ips $20 ea. C. Copp WUSO, 6 Northfi eld La., west-

nn. 55792. bury. N.Y. 11590.
er transceiver, halo antenna( two Crystals

b
mtc, SELL: DX-40, $25: SX-99, $50 wi th Manuals. Cert i fi ed Check ('(

AC and DC supplies . A stea at $39. Ron ur !e, money ord er. You Pay shi pping. N. A. Glnga·WA3MTI, 21
" No. Mpls., Minn. 55405. Napole on st. , Newark 5, N.J. 07105.
-2I2A. 75S·38/ C, 516F-2. 312·85, 30l·1 and ec- WANTED RCA Model CX·9A 915 KC test oscil lator. G. A. Baldau f

nteln W7BIF, 107 Wyoming, Boulder City, Nevada W3JKH, 175 Wernersville Blvd., Wernersvi lle, Pa. 19565.
WANTED: 50·100 FT. Tower with Rot or &~Tri . Band-Bum. S. J.

901 one inch meter style oscilloscope with n'ate Chmell . 2943 73 ave., Elmwood Park, 111., 312-456-3768.
SUPply $30. Also 100 feet new Prodelyn so' ld BARGAINS--Unused HO·liOC-$300. Johnson 6&2Meter Con-

gas or dry air fi lled, half Inch diameter $45. verter- $70. Both still In warra n~. SB-4CO
d

Mo>;!" e Supp Y:
633 E. Palo, Verde lane. Phoenix, Ariz. 85028. Much More. Stamp f or list . Watt- anger an HRQ or BC-348.

80, $210; 0820 Preseletor $12: HDI 0 Keyer, $26.50:
J. R. Shank-W3cns. 21 Terrace l ane, Elizabe thtown, Pa. 17022.

· All Operati ng, All prices fi rm. Receiver shipp!!d HEATH Sozer W/PTT/ Squelch $40. HB 6M-Conv' l Int-:-Xtal 2M;
• All others prepaid. A. G. Bauernfeind , 19600 7-llif's $5. ea. BC·I ODO. no tubes, $20. CO s 47·50, S15.
outh Bend, Ind_ 46637. BC-G03 Modi fied 3D-45MC. $20. Want MotOfo!a 2 M'r fM ,

cnbox 275 Watt antenna coupler model 250-23.
Rea sonable SASE for list . Eo f . Lankford-W4HHY, 511 Pu:nell
Dr.• Nashvill e. Tenn. 37211.

dition wi th Instruction manual, sell for $25.
OLSON Transistorized Camera & Accessories $175: Ha ltlcraftprsW21 0Z. 168 Ceda r St., Cliffsid e Park, New Jersey
HA-2, HA·6, P·26, $275; Heathki t TWOER $35; Electroni c Side·

4cx250B tubes. new Eimac preferred. Harry M.
man, HH f Gear, Stamp for li st. C. Eo Spi tz·W4APl , Box 40S5,
1420 S. Randolph St ., Arlington, Va. 22204.

2661 Northwood Ave., Toledo, Ohio 45606." SHACK Cleanout, new surp lus BC454-ARC-4 ea $20, unuo;ed
plete my fi le: April and Au gust 1916 QST arid Eimac 4·250 $28. 304TL or a pr 4( 27 $20. 809 $6 pro N ~w
CO. W4 1D Col A. R. Marcy, 461-3rd Ave.• Eau 7 tube 150MC " f ire Pa l " . f. M. rec. $35. Megeff, 5015 Weeks
32935. la.• Flushing, NYC 11365.

COLLINS 75A4
Kenmore Court
JOHNSON thund
Eo H. Kugligow
f OR SALE. co
Ltnear Am p.,
102A TR swit c
for sa le of com
croft Ave ., Tor

ANT 75A4
TS·173/ UR, 90
Cristobal Dr••
HT 44 , WIPS15

e lve cables, 0
mobile $490.00
Mich. 48504 .
FOR SALE: Hea
on either or bo
1.1 . 33505.
ANTED: 2.1 K

Ret . Please st
eyer, WA8HN
OVICES- Knig
K60B An t. R
A9SSZ, 1528
ANTE D: Lake

ay cash. Mus
ar ne St.. New
:NT CONDI 'II

l ·200B Transm
0, Ca rrie re, M
OR SALE: Kni
cvr., spkr. , xta
SAr Hosp.• A
ELL or TRAD
etched. Prop

.xctnt . Condx.•
6Bl l, 805 li

R3 and AC p
ondi tionl ng.
ve., Vineyard
ANTED: An tiq

o 1920. S. M.
ODULATION T
. O. McCloud­
ONUNA cont
aros t o Harry
FB. Mont. 59
cetver.

NEED (2)
dd le W8EOl.
ED to com
eust 1945
IIle, Florida

II Millen 90
d fi lament
uminum coax
ne Hubell, 6

R SA LE : HQl
CO 723, $30
eiEl'i t collect
bois Ave., S

HNSON Mat
cel lent can
win Oonadt.
010.

OR SALE: Hat
bles, and P

erger, K2CHW
ANTE D-Gons

air, Box 704.
DR SALE: He
near ampl i fie
8 Colima St

ANIt.D: Antlq
2EZM, 431 0
AGNE R Plate

p 110/ 220
It er capacitor

Virgin ia, Mi

Ll two met
mplete w ith
4 James Ave

ANTED: KWM
ssories. Hei
005.
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of ..t tectrontcs

linlt) . :Ieclronlcs

\\o R I. World Radio Laboratories, Inc.

Rohn :\Ianufacluriac Co. "

Telrell. Communicatio ns l :oJ:lneerinr;:
Laboratorfes ... "..

Penn,,(KH! Numechron Co• . . . . . . . . .

Petersen Radio Co mpany, Inc.

Radio Amateur Callbook, Inc,

Shure Rrothers . Inc.

Millen, James "Hr;:. cs., Inc.

Mosley Electronics Inc.

'lulUcore Sales Corp. . .

:\tusic A!lo\odated ..

N al ional Radio Company", Inc. ... . ..

G & G Radio Supply Co .

Gordun , lIer~rt W. Compaq)" .

F.. te Radio Sales .

f<: -Z Mobile Anlenna Mount .....

S" an Electronics Co rp.

IInlh eUmpan)" ..... . .....

" )-Galn Antenna Produds Corp.

Inslruclol;:raph Company . .

International Cr) ~ lal :\t fr;:. Cc., Inc, ".

Jan .Cr) ~ la l .

Lafa)efle Radio . . "

Lampkin Lahorato rie.. , Inc.

Libert)" Eleclron lcs, Inc:. . . . .

Mld"a)' Antenna .

:\lIIi1ary Electronics Corp., Dh"islon of
Space Etecreontes ". .. . . . . . . "..

Halllcraflel'S

Esseo ..

Communlcalion, Componenh Cump aD)

I: ICO Elcoclrunlc In..lrum enl Co., Iee,

E:lmac. DI,.blun o f \'arl.an

Rarr)" Ele'clronl('!i . ..

Hurn sreIn-A 1)ll lt'ht' t'

Cleveland In~lUule

Collins Radio

,' iii I'd Radio

r---- READER SERVICE ----.,
I I
I NAME CAL! I
I (Plea se Print) I
I ADDRE SS I
I I
I CITY I
I II STATE liP CODE I
I II Please send me more information on your I
I ads in the July 1967 CQ keyed as follows: I

I 1 2 3 4 5 6 7 8 9 10 11 12 I
I 13 14 15 16 17 18 19 20 21 22 23 24
I 25 26 27 28 29 30 31 32 33 34 35 36 I
I 37 38 39 40 41 42 43 44 45 46 47 48 I
I

49 50 5 1 52 53 54 55 56 57 58 59 60 I

I 7
631 6742 6

7
3
5

64 65 66 67 68 69 70 7 1 72 I
I 76 rr 78 79 Total Inq uiries D I

I Void after August 31, 1967 II I
I I
I CQ MAGAZINE, Dept. RS I
I 14 Vanderventer Ave. I
I . II Part Wash ington, l. I., N. Y. 11050 I
L J
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AlE : aST, CQ, other misc. SoOks, Mags. Bill Hayward, WOP! M,
3408 Monterey, St. Joseph, Missouri 64507.

CANADIANS: RllY reperts and TO units. R. M. Ronald VE 4RE
BOl( 974. Brandon , Man., Canada.

• •

CQ costs $5.00
per year if you
subscribe and
$9 if you buy
it o n th e news ­
stand. Could
you use that
extra $4 about
now? Huh?

The Foundation for Amateur Radio, spon­
sor of the service, accepts no responsibility,
if for any reason, the card is not mailed. The
Foundation does agree, however, to mainta in
this service as long as volunteers are available.
Mail your card today to :

Joan Machinchick, K3KBI
Lake Drive. Cape St. Clair
R.F.D., A nnapolis. Md. 21401

UCENSE EXPIRATION NOTICE
SERVICE

3. At the top of the correspondence side (when
placed horizontally) write a date (month
and year only) when you want the card
mailed.

4. When this month arrives, the card will be
mailed.

Available To A nyone A nyplace
In The World.

1. Address a postal card (no other form ac­
cepted) to yourself.

2. Wri te anything you wish to tell yourself on
the card.

WHEN YOU
GET RIGHT
DOWN TO IT.

~****************************.
~ ..
: PLEASE include your :

: ZIP code number o n :
~ ..
~ all correspondence. :
~ ~ .•••••••••••••••••••••••••••••~

OR SALE: Vik ing Ranger $12S, RME 4350 RCVR with matching
pkr $135. Manuals included. Both singl e owner and mint
ondition withou t a scratch. Ed. Cook, KSlNN, 8001 Iowa ur.,
It tte Rock, Ark. 72207.

WANTED- I want to buy early radio and wireless equipment for
my amateur museum. Receivers, parts. loose ccup.e rs, tuners,
early vacuum tubes. Call books and WIRELESS MAGAI .NES.
fry Rasmussen W6YPM, 164 Lowe ll St., Redwood City. Ca l if .
94062.

OLUNS R388URR(5IJ3) For Sa le Make Ca sh offer or send
tamp for Inf ormation. Sa le army tech. Manuals. 4PR60A Tubes
EW $SO each. R. S. atceser, 6545 Conway, Fairborn, Oh io
5424.

FOR SAlE~l ea n l ng ou t Shack. . Send for list of .Antique Radio'!.,
old magazines, Surplus Gear, Misc. D. T. McKenz ie, 1200 W.
Eucl id Ave., Indianola. Iowa S012S.

ISH to buy or borrow June 1940 RAD IO Ma gaz ine and to locate
y pre-WW II QSl Card KA- l·11, Man illa. Phi lippines. MI
opies were destroyed during liberation of Manila in 1945.
on tad (by air mall) l uis l avattero, Via Elwonora Duse 12,
orn e, Ita ly.

&&2 LINEAR Amp 500/W $SO., TSS·SOO $20., Swan =4S Mobile
Ant. $20. Hy·Ga ln 40 Meter 2 EI Seam $50., 120 fT ·243
rysta ls $20., 2400 MC Osc/Amp W/Tubes $10. James PI S

12·110V/3S0·5S0VOC New $3S. W. J. Davis, K6KlT, 4434 Josie
Ave., l akewOOd , Ca lif. 90713.

WANTED: Ear ly vacuum tubes with brass bases for my priva te
nttque wireless museum. Need DeForest round "AUD ON"

like an orance with candelabra screw base, UY203, UV204,
. W. Schnedorf, 610 Monroe Ave., River Forest, I II. 60305.

NEW JERSEY QSO Party August 19-20. See CQ contest Calendar
his month for complete rules. D. B. Popkin -WA2CCF·WA2 UlH,
03 Tenafly Rd. Englewood , N.J. 07631.

HQ 140 XA will trade for phone patCh, keyer, paddle, etc.;
Vik in¥ II will trade or sell: Heath VFo/w P.s., $20: Hea th
" Ten er" , $35: All offers Answered-HI Q Inductor 1·80M,
1.160M, Both New. $5 each. O. R. Etheredge, K6UMV, 12040
Redbank St., Sun Va l ley, Calif. 91352.

FOR SALE: Ha llicraflers Transceiver SR·15D, $275. .I .C. Power
Supply P-5DD-AC, $65. Both for $325. Splatter Guard HA·a,
fred Inniss, K6QB F, 1508 Dapple Ave., Camarillo, Calif. 93010.
TELREX Inverted V. Balun-IKI 080, Shure 104A Carbon Mike­
NEW-$10 Each postpa id. D. P. Crowelll, WASOlP, 314 E. Main,
Ada, Okla . 74820.

WANT: Johnson 250-23·3 Matchbox, TR Switch SWR meter. Info.
on installation of towers. S. J. ChmelJ, 2943 73 Ave ., Elmwood
Park. II I. 60635.

WANTED~.Q. Vol # 1, thr Vo l #6, will swap aST and 73 for
them. Ernie cctma res , 17 West End Ave ., Middleborou gh,
Mass. 02346.

WANTED: 50 to 60 ft Crank·Up tower. Plan to mount TA-33 and
Ham-M. Write Price, Age

r
Condition to lou Amorso, 180

Pleasant Avenue, Bergenfie d, N.J. 07621.

RADE Portable typewriter , camera, crystal ca librator or tran­
sIstor power supply for ham or test equipment even if not
operating. J. Soer K20Y N, 449 Hili St., Boonton, N.J . 07005.- - ..
WANTED- Heath HX·10 Marauder. Short rise lime squaee wave'
generator, Frequency counter variable voltage regulated power
supply, EICO 710 Grid Dipper. D. W. Wismer VE3EHC, 260
Frederick. Street. Kitchener, OntariO, Canada.

OLLIHS 75A3 Sell f or $240 with 800 cycle and 3.1 kc filters,
evnter Knob. Honebrew cali b. and NBFM adapter, prod det
en my art icle Oct 66 CQ, Very clean, perfect operation. C. A.
bhardt , W4HJl, 22 Rowan st., Ra leigh, N.C. 27609.

WANTED: Reasonable. 60 to 150 watt linear for 25 to 30 me.
Also want 10 mtr. Crystals. Jim lzarelli, 51 2 fox st., Joli et.
III . 60432.

SElLING: Eld ico SSB-IOOF. Quality SSB/CW transmitter with
integral scope, orig inally $79S, for $22S. Want KW Mat-h-ex .
Marshall Jr., K2lYR, 22 Clare Dr., E. Northport, N.Y. 11731.
1. brings Instruct ion Data for the Barb'wire Ant. sent to C.

lerey Kerr, Boll. 444, Montebello, Calif. 90641.

WANTED: SOO Cycle filler for 75<1,,,,". ";'O:""."""';"::."I'.5"'''C''''''''':::.';-;-'.='
Trade. Denn is McAlpine, Widye/l , RFD'2, Box 120A Dover
N.H. 03820. ' ,
VIKING Valiant Excellen t cond o Make offer or will trade f or
KW linear Amplifie r. Dr. W. W. Fulch er, K4RTA, 1400 Harwood
Or., Nashville, Tenn. 37206.

WANUO: Old Time Q5l cards before 1930. Also looking for
four letter OSl o circa 1932. These were portab le calls and
looked like the following WI ZZAB. John All ey, WIDMD, 298
Taunton St. , Lakeville, Mass. 02346.
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THE NEW

5 BAND TRANSCEIVER ~~:JL~T~~ION

NOW--even Better t an Everl

I

o
s\'/. VJ(>.'{S

BEllER\
'iet still o nly

$~l\l\l\l

~ OA t A JfY z'y -.
Ul",," $( l~fll

-

-

YOU CAN'T MATCH A LL THESE FEATURES
ANYWHERE ... AT ANY PRICE!

These NEW Features... Plus all the great features that put the

• New 400 Watt Power GALAXY V in a CLASS by ITSELF!

Write fo r f ree Brochure, com plete specs o n the GALAXY V MARK 2

GALAXY ELECTRONIC

• Complete 80-10 Meter Cc v­
e raJ.:~. 500 KC on all bands,
with 1 Megacycle on 10 Me­
ters.

• Both Upper and Lower Se­
Icclihl e Sideband.

• Hotte st It e ce ivcr of any -Hlghest Stab ility. Drift less
T ransceiver _ Special Ne w than 100 C Y in any 15 min..
Six-C rysta l latt ice filte r. ute period afte r warmup•

• The personal drift chart uf e very Galaxy th at comes
off our line goe s with the un it to its new ow ne rl

• Smalles t of th e H igh-Pow­
e red Transceivers. (6"x l 0¥4"
xU y.").

• G reat for e ither Mobile or
Fixed Station. No compro­
mise in power.

"Pacese tte r in Amateur/Commercia l Equipment Design"
10 South 34th Street . Dept. CO-200 • Council Bluffs, Iowa 5150

For furt her info rmation. cheer.. number .'1. on p'lJ!C' 12(,

• New Precise Vernier
Logging Scale

• New Printed Circuit VFO

• New CW Sidetone Audio

• New CW Break-In Option

• New CW Filter Option

r
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Own the most versatile 5-banderon the market
...priced even lower than a kit rig!
Nat ional's new 200 is f a s t becom ing t he mos t popul ar 5-bander on t he ma rket ... a n d it's
n o wonder! He re's a n ideal ri g for mobile, portable, or home oper a t io n . . . the fast est wa y
t o move up from s ingle band or triband. The pri ce ? .. . a n a mazingly low $359 ! Per for­
ma nce ? . . . here's what J im Fisk \VI DT Y sa id in a r ecent issue of a not ed a mateu r radio
publication : "When National ca me out with their new model 200 transceiver a few
months ago a t a lower cost than any other five band transceiver on the market, I just
couldn't believe that it would perform as well a s the more expensive models. nut - after
using it for severa l weeks in chasing DX , I find that they have done a su pe rb job and it
performs right along with the best of them. The s ens it ivity is fine, the selectivity af­
ford ed by the s teep-s ided c ryst a l filt er is excellent , a nd the audio report s, if I am to
belteve the fellows on the other end, have all been good. Reports of, ' t r emen dous audio
quality,' 'really soun ds good,' and 'very clean and crisp,' have been normal reports during
the time I have had the 200 on the a ir ,"

Feature this for $359! • Comp le te coverage of t he 80 t h rou gh 10 met er ban ds . • 200
Wat t PE P input on SSB, p lus CW a n d AM. • Separate pr odu ct and AM det ection plu s
fa s t-a t t a ck s low-release AGC, • Crys t a l-con t ro ll ed front en d a nd s ingle VFO for hig h
s t a b ility, and identical ca li b rat io n a nd tun ing r ate on a ll bands. • Crys t a l lattice filte r
for high s ideba nd s uppressio n on t ra n smit , a n d r ej ecti on of adjacent QRl\1 on r eceive . . .
plus soli d-s tate ba lanced mod ulator for " set-and-forget " ca r r ie r $359
suppress ion , • Operat ion f rom new low-cost AC-200 s upply or
from NCX· A or mobile power s upp lies . • ALC, • 45 j l planetary j _
split g ear tuning d r ive . • Aut oma t ic ca r r ier insertion in AM a n d ONLY

h d S ' w ith Nat ional' s full
C\V modes . • P an el meter a utomat ically switc e t o -un its on One-Yea r Guarantee
r eceive , • Un iversa l mobile mou nt incl uded .

~National Radio Company
~ 37 W ashing t on Stree t, Melrose, M assa chusetts 02176

Fo r further information. chec k numbe r 3. on page 126



RCA ELECTRONIC COMPONENT! AND DEV.CES. HARRISON , N,J.

--

RCA Transist
Manual 5C· 12
$1.50 '

RCA Transmitti
Tube Manual T
$ 1.00·

RCA Receiving
Tube Manual R
$1.25 -

The Most Trusted Name
in El ectronics

@

RCA Technical Bullet ins
on single types of power
tubes, receiving tubes, ''- I
transistor and silIcon ~'~"".:.# r-: _

rectif ier types are avail- I-~ ~.: 'I
able from RCA Commercial ! ::J,~ c- '.

Engineering Dept.. . :~ :

CQ-Cover TV. Color Herr tecn. N. J, 07029 0 ' . ....'_, .

Next to good band conditions
you need this RCAUlibrary"
Power Tubes 0 Receiving Tubes 0 Transistors
Here from RCA is Amateur Radio's most comprehensive "library"
of tube and transistor references. You'll find a storehouse of technical

•
facts on hundreds of RCA tubes and transistors: application hints;
installation tips; pages of circuits; characteristic curves- helpful

I regardless of mode and band you operate, QRP or QRO, DX or
rag-chewing. Next to good band conditions, these RCA publications
can help you to better QSO's by maintaining equipment
that's always at top efficiency. Get the manuals you want from
your RCA Industrial Tube Distributor.

I I I I I
/I I I

/ I.
/ ""'1/-u

("SUGGESTED RESALE P,UCESj
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