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DELUXE ADDITION TO THE SWAN LINE
5 BANDS-480 WATTS

HOME STATION-PORTABLE-MOBilE
It is with great pride that we announce the develop
ment and product ion of the newest addition to the Swan
line. The Swan 500 is a most fitting deluxe companion
to the classic model 350. Improved circuit efficiency
provides increased power ratings of 480 Watts P.E.P.
on sideband, 360 Watts CW input and 125 Watts AM.
At the top of the Swan line, the 500 offers many extra
features: Selectable upper and lower sideband, 100 kc
crysta l ca librator, automatic noise limi te r, provision for
installation of an internal speaker <the best solution
for the mobile installationl, and a factory installed ac
cessory socket for the addition of the model 410 external
VFO.
As a receiver, the new 500 wi ll satisfy the most critical
operator. Sensi tivity is better than .5 uv and the pre
cision tun ing mechanism is eas ily the smoothest you
will find on any piece of amateur gear. Improved pro
duction techniques result in even better VFO stabi lity.
A new product detector circuit provides you with sueertcr
aud io quality, and a new AGe system responds more

smoothly to wide variations in signal strength.
The new 500 is equipped with the finest sideband fiiter
used in any transceiver today. With a shape factor of
1.7, ultimate rejection better than 100 db, and a care
fully se lected bandwidth of 2.7 kc, this superior crystai
fi lter combines good channel sepa ra tion with the excel
lent audio quality for which Swan transceivers are so
well known.
Frequency coverage of the five bands is complete: 3.5-4.0
me, 7.0-7.5 me, 13.85-14.35 me, 21 -21.5 me, 28·29.7 me.
(In addition, the 500 covers Mars frequencies with the
405X accessory crystal oscillatorJ
Along with higher power, improved styling and many de
luxe features, the new 500 has the same high standards
of performance, rugged reliability and craftsmanship that
have become the trademark of the Swan line. Backed
up by a full year warranty and a service policy second
to none, we feel that the Swan 500 will establish a new
standard of value for the industry. Our new "Star" is
now in production. $495 ~:;;.ateur

See your Swan dealer today.

ACCESSORIES:
FULL COVERAGE EXTERNAL VFO
Model 410 $ 95
DUAL VFO ADAPTOR
Provides for separate cont rol of
transmit and receive frequencies.
Model 22 $ 25
PLUG-IN VOX UNIT Model VX-l $ 35

MATCHING AC SUPPLY
With speaker and phone jack.
Model 117XC $ 95
12 VOLT DC SUPPLY
For mobile or portable operation.
Model 14-117 $130
MARS CRYSTAL OSCtLLATOR
Five crysta l-cont rolled channels
with vern ier freq. control.
Model 405X (less crystals) $ 45
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never say die

CB
The CB licenses are now down to about

800,000 and the FCC reports that renewals
are running about 12%. It would appear
that the tide has turned and that the CB
channels are changing from hobby use to
business, as was originally intended by the
FCC.

DXing
In answering the QSL's to my opera

tions at F08AS. VH2FD, FK8BG. 5W1AZ.
9N' l MM and other exotica I have been sur
prised. to be polite about it, by the num
ber of cards coming in with time and date
in local tenus instead of GMT. I'll be blunt:
this is STUPID. I work four or five stations
a minute and when I get a card in Mountain
Standard Time I have to either make the
conversion to GMT or else start looking
through the logs until I find the contact.
Perhaps one third of the cards have the time
and date exactly right . . . and one third
have the right date and the time within
fifteen minutes (about 100 or so contacts
to look through in the log). One third are
way off with the date wrong and time
either very wrong or else in local time. About
5% 1 just couldn't locate in the logs at
all. Come on fellows, use correct GMT time
and date.

ARRL
Perhaps my approach to the League has

been a bit critical, but implicit in this was
a constructive intent. I do believe that we
should have an organization to represent
the amateurs. Many amateurs firmly believe
that this is the present function of the
League. Unfortunately this is a delusion.
The League certainly could assume this
function and I think that it would be very
advantageous to amateur radio if the mem-

2

bers of the AHHL made every effort to
achieve this end.

You see, right now amateur radio has
absolutely no representative organization.
We stand just about alone as a major user
of the radio spectrum without any such of
ficial representation. The other vested in
terests see to it that they have a good loud
voice in Washington and they are right ill
there putting on the pressure whenever
anything comes up that could help or hurt
their groups. They work with the govern
ment agencies, with the administration, and
with Congress to make sure that everyone
knows their side of things and that they
get the best shake.

A few ARRL directors have for years
been trying in every way they could to get
the League to open a small office in Wash
ington and set up a lobby for amateur radio.
No adequate reason has ever been given
for killing off these attempts. The directors
I have talked with about it felt that the
main reason was that the HQ top brass
didn't want to take any chances on the
seat of power leaving them . . . and they
didn't want to leave the nice green fields
of Connecticut for the concrete of \Vash
ington.

They are probably right. Once something
is started in \Vashington it is bound to take
over for that is where the action is . . .
that is where things happen. I suspect that
if our ARHL were centered in Washington
and had the ear of the FCC. the administra
tion, and Congress that ham radio would not
be in the terrible fix it is today. One of
our country's most valuable resources is
amateur radio and our government and
Congress should be constantly made aware
of this.

Loyal AHHL members would do well to
ask their directors to press for representa-

(Co nl jnlJtJ on pag~ 110 )
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from International

Designed for full performance

Fixed Base
low cost

Mobile

** Solid molded bases
* Easy mounting

*
*

low cost VHF
space-saver antennas
144-430 me 120-480 me

If antenna space is a problem, yo u wi ll find International Space-Saver
antennas the answer. The new line of Space-Savers keep antenna
display and space req uirements to a minimum with full operating
performance. Manufactured from the finest material, yet low in cost.

-

/

VHB-1
Vertical
Ground Plane
With pipe mount
(less pi pe),
antenna. radials,
hardware.
Complete
$10.75

CRYSTAL MFG. co., INC.
'IS NO. LEE • OKi..A- CrTV. OKLA- 73t02

I

-

VHA-1
Attic Mount

Includes antenna,
universal mount,

instruct ions.
Complete

$6.95
(Screen wire not inc ludeo)

.I.....

/
/ -"'-

....---- ----"--

'(

I

-----
VHG-1 --c

, Vertical Ground Plane
With universal mount.
antenna. radials,
hardware.
Complete
$8.50

-~- ---- ~,..

VHD-l Dipole
With pipe mount

(less pipe),
antenna.

hardware.
Complete

$11.95

VHM·1
Vertical Mobile
Antenna, hardware.
instructions.
Complete
$5.25

I

Coax Cable Kits
10 It. RG-58AU w/connec lor CAL-1 0 $3.95
25 It. R~-58AU w/conneclor CAL-25 4.95

_ - -- - '''''l.-- '



ROHN~
Big name in towers

ROHN TOWERS have become
the accepted standard of ex
cellence throughout the world
- meet ing the needs of the
communication, broadcasting,
t ransportat ion, oil , utilities,
manufacturing and other in
dustries, includ ing 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
facil ities at st rategic locat ions
plu s world-wide representa
t ives and complete turnkey
tower erection service • • •
along with a complete line
of tower accessories, light
ing systems and microwave
refl ectors make ROHN the
complete tower line 
throughout the world.

Representation and
Dist ribution Worldwide

For further information
contact

Home Office
P.O. Box2000,
Peoria , Il linois 61601
Ph. 309/ 637·8416
TWX309/697-1488
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Editors
Ramblings

Editillg a magazinc is a pecul iar occupa
tion at best, and editing this magazine is
probably even more peculiar than most. It
often seems like a hi /!;, unreal game, However,
even though the game is a hect ic and nerve
wracking one at times, I must admit that
I've enjoyed most of the last three years
while I've been at 73, and part icularly the
last year or so while I've been editor. I've
enjoyed mee ting many int eresting people
authors, readers and advertisers-and have
learned m uch about electronics, publishing
and ham rad :o. So it's with mixed feelings
that I announce that this is the last issue
of 73 that I will edit. I've tried to improve
73, hut know there's far more that can be
clon e. That's why I'm happy that the new
ed itor will be Jim Fisk W1DTY, cx-\ \'A6 BSO,
KR6JF, K4RPW, K3CPj, and KA9~IF . Jim
is well known to all 73 readers for his
many articles and hooks. He is a DX'er
(SSlJ and CW ) as well as an avid experi
menter, home-constructor and UH F-VH F
fan. Jim is highly competent and I know
that 73 will improve steadi ly "lith him in
charge.

As for me, I'm joining General Radio
Company i ll Co ncord, Massachusetts, but
hope to keep my hand il l ham radio publish
ing by editing the new 73 column. "What's
New for You?" and by writing. Until then .

73
Paul Franson WA1CCII

J im Fis~ WIDTY

13 MAGAZINE
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AI F.eddy Newhem WN IECCH
Flagrant, New Hampshire

The Super Duper Super

When my ticket arrived from the FCC,
I was really up against it-I had to have
a good receiver. I was all set in the trans
mitter department; one of my good buddies
from across town donated a slick crystal
controlled job with a pair of 199's in the
final. I couldn't come up with any home
brew receivers that matched the goodies I
had in the junk box after searching through
the current ham magazines, so I decided to
use a little ingenuity and the parts that I
had on hand.

I'll have to admit that this design is not
completely my own; it evolved from several

of the articles that I read before starting
this project'. Here again my good buddy
was a big help-he gave me a whole car
load of ham literature. After drooling over
the Marconi loose couplers. Grebe receivers
and REL transmitter kits in the ads, I did
a lot of reading about receivers. With the
helpful hints of these articles under my
belt, and a lot of sweat over the kitchen
table, I came up with the two tube super
duper super shown here. It may not be quite
up to par with the Calland's Super Century
or the Crutchcrafter's SD·150. but it runs a
very close second. And besides, it didn't cost

13 PUT(
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Fi9. I. Note the stark simplicity of the super duper super. Only two tubes. three condensers. three
resistors. an amplifying transformer and some wire are required. For details on how to wind the
coils and the rf ehcke, consult the ted.
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The super duper super. The large dial to the left is the rf' tuning control: the large dial to the
right controls regeneration. For best results these two knobs must be worked together. The two
knobs on the far right control th e amplification of the detector and aud io stages.

JAo as much.
The basic plan I had in mind was to come

up with a receiver that was simple to build
and use and that could be duplicated by
other hams with a junk box like mine. I
opined that there must be a lot of fellows
in the same boat as me-lots of parts but
no circuit that they'll fit. And then too, I
drd n't have a whole lot of goodies; in fact,
at times I wondered if I would be able to
come up with a workable receiver with the
things that I had. As you can see from the
schema tic, this little job only uses two tubes,
three condensers. three resistors, one trans
Former and some wire; you can't get much
simpler than that1

Basically the super duper super consists
of a regenerative detector and an aud io amp
lifier. I experimented with various methods
of contro lling the regeneration in the de
tector, but finally decided that the W eagent
capacitive regeneration control gave the best
results. The circuit seemed to he the easiest
to tune and didn't move too far off Irequen
cv when I pulled my hand away from the
dial.

I heard someone say once that much of a
rcceving set's performance depends upon
the correct choice of the grid leak an d my
experimenting bears this out. It must be
quiet and must have a res istance of four or
five mcgs for C\V work. For phone work
(after I get my general ticket), values as
low as 1.5 megs seem to work quite well.
The grid condenser was also determined by
cut and try. I found that a grid condenser

APRIL 1967

capacity of a micromlcrofarad per meter is
not too far wrong for the OOA detector. I
didn't use this value however because all
I had in the junk box was a 0.00025 unit.

The tuning condensers are just as they
came out of the junk box. There are no
markings on them so I don't know what
their capacity is, but the rf condenser has 7
plates and the regeneration control has 13.
Actually, a lmost anyth ing will work here;
all you' ll have to do is change the number
of turns in the coils.

And the coils-they are the most unique
part of this whole design. After scanning
the ads and the ill gotten gains of my bro
ken piggy bank, I decided that I'd have to
use air wound coils and forego the nicety
of coil forms. F rom what I have heard since,
th is was probably a good decision; most of
the bakelite and hard rubber forms are
pretty lossy on the short waves. I managed
to glom on to a COil ple of rolls of D.S.C.
(double silk covered to the uninitiated) an
nunciator wire and decided to use that for
the coils. By evenly spacing 13 large finish
ing nails around the perimeter of a 3 inch
circle, I formed a jig for winding my basket
weave coils. By weaving the wire around
the circle of nail s, I ended up with a strong
coil that was easy to handle. A raid on
mother's sewing basket provided some heavy
cotton thread to tie the turns together.

To cover the various wavelengths that I
am interested in I had to have some method
of plugging in different coils. A home made
plug in coil arrangement was made by
mounting ban ana plugs and jacks on a

7



The worHng parts of the super duper super. The antenna coil is on the far right with the rf and
tidier coil to the left . The large upright object in the foreground is the Newham special rf choke.
The two terminal strips on the bad edge of the apple crate provide connections to the batteries
and antenna. Note the geometric layo ut of the wiring which contributes so much to the set's per.
formance.

coup le of bakelite strips . At first I laid out
the strips nice and even with the center
tap right in the center of the jack bar, b ut
th is led to some quick shuffling when chang
ing coils-you co uldn't tell when the tickler
was plugged into the right two holes. A
modification moved th e center ta p a little
off cente r so I didn 't have to count turns
every time I changed waveleng ths.

The antenna coil was mounted on another
chunk of bakel ite which pivots on a b rass
angle support . \Vith this a rrangement I can
vary the coup ling between the antenna and
rf coil for best results. This is a little tick
lish until you get used to it because when
you put your hand over the panel to move
the antenna coil, everyth ing changes fre
quen cy. However. with a little practice you
can a lmost tell ahead of time which way
the tuning is going to go.

The rf choke was a pure stroke of genius
if I do say so myself. The first efforts re
sulted ill a whole bunch of dead spots in
the tun ing range. That is. spots where the
de tector refuses to give out with nary a
whist le. I don't q uite understand all the

8

ramifica tions of these dead spots, but I'm
working on it. Anyway. the most suitab le
rf choke I found consisted of 205 turns of
number 30 S.S.C. (single silk covered) lump
WOUlH.l OIl a home made form . Losses are
apparently not too important in an rf choke
so I made a form by screwing four four
inch strips of b akelite to one inch sq uares
of orange crate wood.

After building th e complete receiver on
the kitchen table, I had to come up with
some more portable way of building the
finished product. Mother didn't take too
lightly to the screw holes and soldering iron
burns in the tahle top, and besides, how was
I going to get the table into my shack? The
famil y had to have somep lace to eat. Except
for a little spilled SOIl P in one of the CU Il

deuscrs, the super duper super made it
through this crucial period with flying col
ors. I can't say the same for it s originator
for a while I thought ham radio would he
banned forever from the Newham house
hold.

A coup le of raids on the city dump yielded
the res t of th e material I needed to build

73 MAGAZINE
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the super duper super into one compact
table top package. The side of an old apple
crate served as th e bottom and a piece of
bakelite from an old Army surplus aero
plane spark transmitter (Mark II ) was used
for the front panel. All the parts were care
fully laid out on the apple crate and then
wired together with solid number ] 6 bus
wire, I took great care to make sure that
all the wires were parallel to the sides of
the apple cra te and to make sha rp 90 de
gree bends when turns were necessary . This
layout works pretty well down to wave
lengths of 23 meters, hut below that per
formance is not so hot. M y good huddy said
something about lead length? I don't under
sta nd this at a ll because everyon e knows
that the shortest distance between two points
is a stra ight line, and all my wires arc per
fect ly stra igh t. I am usually a pretty modest
fellow, but the wiring job is magnificant in
its geometric beauty. even if it doesn't work
on the ult ra highs below 20 meters.

The super duper super is a real dream
to use. I t on ly has four controls and only
two of these have to be tuned at anyone
time. It on ly takes about e leventeen hours to
get the proper technique down pat. Almost

A PRIL 191>7

everyone who has had a cha lice to use the
super d uper super has been surprised a t its
performance . It doesn 't surprise me at a ll, I
knew it would work all a long. After all , it
is based on many proven designs. It has
surp rised some hams so much that they went
away mumbling to themselves, Naturally all
this p leases me very much because this
was my very first ham project.

Now that I have been on the air severa l
months with my twin 199's and super duper
Sllper, the junk box is starting to filJ up
again. I now have lots of tuhes, amplifying
transformers, condensers and even a couple
of little doodads marked 2N384. My good
buddy claims that these miniscule little gad
gets will replace the tubes ill the super duper
super, hut I don't hardly see how-they
only have th ree connect ions, Anyway, I'm
working on it and I'll have a fnll report
for a ll you readers in a subseq uent article.

. . WN1ECCH
• ..A O ne C o n t ro l X e ut r-od yn e;' J . xrat.a uen t tn .
QST, A u g- u s t 192 -1.
" S h o r t wa ve . P l u g - I n - C o il , ne-e tve r !)es h r n ,"
"" . :\I a l" 'o, Q~T, F'ebru arv 1!1 21i .
"Shol· t w'u ve It eceivlug- :--pl s ," L . H a t r-y, Q ST,
Jul y 1926 ,
" A S impl e 17 50-an <1 :1!i 0 1l k c l l e c-eiver," B . D Ul1 
le y, (JST, x ovem t.er 1:12~1.
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Gene Klein W4BRS
6814 Criner Road , S.E.
Huntsvill e, Alabama

A Toroidal VFO
Gene has made an excellent VFO using a toroidal inductor. This VFO has
many interesting construction ideas.

Marry advantages can be gained hy using
toroids in amateur radio eq uipment. Their
small size and high-Q head the list of rea
sons why they are seeing more and more ap
plications today.

No longer is it necessary to use a four or
six inch square box to house the big ceramic
coil in the home-made VFO. No longer does
the circuit stop oscillating when w e attempt
to reduce the box size, now that we have
toroids. One of these %-inch-diametcr gems
can be mounted right on a printed circuit
hoard along with the transistors and capaci
tors which make up a VFO circuit.

A transistorized VFO employing a toroid
coil was described by Io Emmet Jennings
\\'6EI ill 1963.' Del Crowell, K6R1L
sparked current enthusiasm with this recent
excellen t article- from which our circu it
(and several cores) were borrowed. In th is

' The Transistor R ad!o H a ndbo ok-Ed ito r s &
rcne tn eers r.tu .
2.\ S ta b le "FO or vHf-' or J1 F~73 Mag-azine,
X o ve m b e r-, 1!l66.

article is described a practical approach to
the construction of a very compact and de
pendahle "FO. The mechanical work re
quired to fabricate the aluminum housing ca n
he done with the simplest hand tools avail
able in most ham workshops.

Circu it
A conventiona l Clapp oscilla tor is used,

feeding an emitter-follower buffer stage
(Fig. 1.) High frequency NPN transistors
such as the 2N697 are used for the oscillator
and buffer stages. Temperature compensa
tion is provided by the 75 pF NPO type ce
ramic capacitor. The relative values of this
capacitor and the 100 pF silver mica capaci
tor may be varied experimentally to provide
Ilexihility in achieving optimum compensa
tion.

An rf probe and vacuum tube voltmeter
are indispensable when substituting trans
Istors and makin g circuit adjustments for op
timum output. Approximately 0.3 to 0.5
volts rf sho uld he measured at the emitter of

. J
PlEGUlATOR

0'

."

(----® """"':M ,.).., 1- 1/ 2 V RF

2N697

i?' rrr

•so ' .. '"" 7
,,"', roo .ece

" ~w
., I

TURNS NO. 26 E
318· 0 .0. REO OSClllArQR 1, BUFFER

~
o CORE "", ~. " ca

2N697 "'1 ". 2N697

" I /'<

l~ T~3
" ,.
' Yoo . ci~100

'

"0 • co,.
r ~ r ~

6'~ T 100rh ,.

Fig. I. Schematic of the VFO and power supply. Regulation is provided for both the oscillator
and buffer. If more rf output is required, a tun ed circuit (toroid, of course) can be installed in
the emitter of 02 in lieu of the 100 ohm resistor.
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The completed VFO with dial ready for calibration. One screw holds the cover in place. Trimmer
capacitor and feed-throug hs are used to secure the VFO to a chassis.

Ql. Decreasing the 560 ohm emitter re
sistor will increase the output up to I lk to 2
volts whereupon oscillation will stop. The
oscillator Ql should be operated at the low
est emitter current consistent with obtain
ing approximately I ¥.. volts output at the
emitter for Q2.

The regulator transistor, Q3 is an audio
type NPN in a shunt regulator configuration.
In the author's circuit, a 2N697 rf transistor
was used because it was available. The zener
diode clamps the base-to-collector voltage
of Q3 to the value selected for VFO oper
ation; in this case 12 volts. This diode may
be of the inexpensive 1J4 to 1 watt variety.
Power for the VFO was obtained from a 6.3
volt transformer and a conventional vol tage
doubler circuit which provides a peak voltage
of about 18 volts.

This VFO configuration may be used at
any frequency from 1 to 10 MHz by selecting
proper values for Ll and its associated fre
quency determining capacitors. However, in
the author's application, the frequency range
of 3.5 to 3.65 MH z was required for dou
bling to the 40 and 20 meter bands.

Assembly
The various parts of the VFO are shown

APRIL 1967

in the photos. Four #4-40 screws hold the
component board in place. The piston-type
trimmer capacitor to the right is a Cambridge
Thermionic Corp. CS6-50. It is externally ad
justable and is used for band setting as well
as for securing the VFO housing to a chassis.
Positive 18 volts enters via the feed-through
capacitor. Centralab Type IT-1500, which
aids io mounting the VFO, as does the rf
bushing, USECO # 1433, to the left in the
photograph.

A frequency spread of 150 kHz is achieved
with a Hammerlund Type MAPC-50 tuning
capacitor. The type capacitor having a If.a
inch shaft extension should be used.

Component Board
A phenolic or glass-epoxy board, 1116 inch

thick is used to mount the components. Fig.
3 shows the position and identification of the
parts. In the VFO illustrated, a prepunched
phenolic board was employed. Transistor
sockets are used to provide greater flexibility
in experimenting with different transistors.
:'\0 deterioration in frequency stability was
experienced when using sockets for the oscil
lator stage due to the "swamping effect" of
the large 3000 pF silver mica voltage divid
ing capacitors.

II



OUTPUT

, .- ,

board were cut from aluminum scraps and
glued in place using epoxy cement. While
epoxy provides a valuable fabrication tech
nique, one should not depend on cemented
joints for electrica l connections. The ground
lead from the component hoard should be
brought out and soldered directly to the tun
ing capacitor terminal as well as to a lug
under the piston-type trimmer.

The VFO component board. Pre-punched phenolic
material is convenient for the amateur constructor,
however. a printed circuit board would improve
appearances and provide a little more freedom in
making the most desirable component spacing.

Tune Up
\Vh en using a toroid coil core it is im

possible to use a grid dip meter in the con
ventional manner for verifying thc frequency
of a tuned circuit. This is because the flux
of the coil is almost entirely conta ined with
in the closed core. Therefore, prior to ce-

o

o

o
' 0

6-~O""~~
' 0 0

Fig. 2. Component identification 1$ shown here.
Because of the small size of the assembly, com
ponent leads may be simply bent over and used
as indicated, instead of a printed circuit.

Ol\~
~ !:~~~-+"I =¥:=!~~~ _ VOLTSr= INPUT

Housing

The object ive of our \ 'FO design was small
size and simple mounting. For these reasons.
a special housin g had to be built because no
commercial box or chassis was found suitab le.
T he scrap pile of a local window glass shop
provided rectangular aluminum tubing meas
uring 1-% inches by 4 inches outside. Two
" U" shaped pieces were cut from the rec
tangular tuhing so that they precisely "nest"
together . Oue # 4-40 machine screw holds the
cover in place.

Brackets for mounting the compo nent

-
Exploded view of the VFO
and dial drive mecha
nism. Two Jeeksen Bros.
planetary. vernier drives
provide a 36: I ratio.
leads to the tuning ce
pacitor and feed-throughs
are soldered after install.
ing the component board.
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Fi g. 3. C ross-section of d ial drive mechanism. This
a rrang ement is used in severa l com me rc ia l SSB
transceive rs. Spacers 7/16 inc h long a nd taped for
# 4-40 sc rews hold the drives in place. The aluminum
~nob nearest the panel provides fast rotation (6:1
ratio) while the conventional ~nob provides slow
speed (36 : I ratio) .

On the Air Tests
Excellent signal tone and stability art; ob

tained from this VFO. The construction tech
niques used provide maximum immunity
from mechanical shock and electrica l trans
ients. Long term stab ility is also achieved
by negligible component heating and superior
dissipation afforded by the sturdy housing.

A new era of VFO refi nement is made
possible by the toroid coil. The ama teur con
structor is well ad vised to include toroids in
his present day projects.
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menting the coil in p lace on the component
board, it sho uld be suspended by its leads
which are left about 1% inches long. These
leads and the coil form a loop to which the
grid-dipper ma y then be coupled.

After verifying the proper [req ucucy of
the tuned circuit, power should be app lied
with the regulator transistor Q3 only in place.
Positive 12 volts de will be measured a t the
collector of Q3. A check of the regulator un
der load can then be made by temporarily
placing a 150 ohm resistor between the emit
ter and collector terminals of the buffer sock
e t. This resistor, together with the 47 and
100 ohm res istors in the circuit, will present
a tota l load of 300 ohms which will draw 40
milliamperes from the regulator, simulating
about 100% overload cond itions. The regu
lated 12 volts should show no discernable
change under these conditions.
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John Schultz WIDCG
40 Rossie St.
MysHc, Ct. 0635S

Transceiver CW Filter and Monitor
An inexpensive and simple transistorized accessory unit for improving
t he CW perfo rmance of any tra nsceiver.

Just about every transceiver on the mar
ket still lacks adequate built-in provisions for
CW work-that is, a CW keying monitor and
sharper IF or audio selectivity for CWo The
author previously built" a tube-type access
ory unit that could be used with almost any
transceiver to provide these fun ctions. How
ever, being an "outboard" unit it was not
suited for use in mobile or portable applica
tions. \Vhat was needed was a minaturized
version which could be tucked away inside
a transceiver case.

Circuit
After some experimentation, the author

came up with the circuit shown in Fig. 1.
Transistors Ql, Q2 and Q3 comprise a so
called "active" audio filter which allows a
good deal of selectivity to be obtained by

only RC circuitry. Essentially Ql , and the
network in its base circuit make up a low
pass audio filter while Q3 with its network
comprise a high-pass filter. The combination
of the two circuits produces the selectivity
characteristics shown in Fig. 2. The filter
can be used between any two low-level, mod
erate to high impedance points in a receiver
audio circuit.

The dashed line in Fig. 2 indicates the
ideal if selectivity which a 2 kHz mechanical
filter might provide. As can be seen the audio
selectivity provided by the three stage "act
ive" filter is a considerable improvement, at
moderate attenuation levels, for C\V work.
If the graph were expanded to cover higher
attenuations than 25 dB, it would be seen
that the skirts of the active filter flare out
beyond those of the mechanical filter. So,
while the active filter will by no means pro-

'"

-"* * *2.S ~ " 3.16 k 3.16k

,,.
1* "Z JrlI X)9

r ~
, ::: ; ~

0.' 0.' "
* * * * * 2 Jrl~

~.~ ~~ ~.:

1\ 1\ " ~6 .8 k

".. L.2l k ,..H~ l k
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...* SEE TEXT
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...
4 TO 8A
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' ~--frl
,
•

"'".
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~ '" ~ "

" " 7 '"
r O ~ "S.6 k

1"r.~ r ~

2 011 , T I,JIlr,I
INSULATED
COI L NEAR "
PA TANK ./

Fig_ I. Filter and monitor circuit which may be used with an SSB transceiver for ellcellent CW
hamming . The -12 and + 12 voltages may be obtained from any well-filtered point in the
transceiver.
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HEA DPHONE _ .J FILTER I 1___ :

PICK· OF F I _ ITOR , £ 1

15

Fig. 4. A phone jack with additional switching elr
cuit may be substituted for the regular phone jack.

LOUDSPEAKER
CIRCUIT

coil which must be placed by the PA tank
coil, the unit will fit on a 2" x 2" perforated
board.

All the transistors used are of the $1 var
iety. The only components that are critical
are the resistors and condensers starred in
Fig. I. If the selectivity characteristics of the
filter are to be attained, the resistors must be
of the 1% tolerance variety, The condensers
must also be matched as closely as possible
using, for example, a capacitance bridge or
meter. If «off-the-shelf ' 10% tolerance re
sistors and capacitors are used, performance
will likely prove disappointing.

A grea t many, if not almost all, of the
components necessary can be obtained by
buying several of the computer boards avail
able at th ree or four per dollar from various
supply houses.

Usage
The unit can be wired into a transceiver

so that it can be switched in and out of audio
chain in the receiver. A still simpler, "no
holes' approach for those who only use head
phones on C\V and who have a medium or
high impedance headphone jack on their
transceiver is to replace the headphones jack
with a multiple circuit unit, such as shown
in Fig. 4. Plugging the headphones in the
jack disables the loudspeaker and the filter
and monitor are in the circuit ready for C\V
operation.

Fig. 3. Anoth er ton e oscillator which may b. sub.
st ituted for the one shown in Fig. I.

/...... '''''''I'm"'''''' ", '"'' '.\
/
i

o

-,
••
~ _ 10 j, ,
~ -15 f---+-+- -++\-1-1-+-+--1----1

- zo J-.lH- f--+ + +-+-+-f-H

Fig. 2. Approximate frequency response of the filter
shown in Fig, I.

.2 .~ .6 .8 1.0 1.2 L~ 1.6 L8 2.0 2.2

FREQUEJoICY ( kHI )

Construction
Construction is simple and inexpensive. No

adjustments, other than the tone control, are
necessary.

How compactly the unit can be constructed
depends solely upon the builder's abi lity to
compact components on a perforated circuit
hoard. Except, of course, for the rf pickup

A PRIL 1967

vide the same steep skirted selectivity of a
narrow crystal lattice or mechanical filter, it
does provide enough selectivity, in a very
simple form, for effective C\V work.

The C\V monitor is rf actuated and uses a
unijunction transistor in a relaxation type os
d ilator circuit. The 25 k potentiometer is
used as a tone control. A 10 k fixed resistor
could be substituted for further simplicity.
Ou tput for headphones can be taken from
either points A or B. If the outputs from th e
filter and monitor are parallel to be used with
a pair of headphones, some experimentation
will be necessary wit h the coupling <':011

densers at points A or B to find a va lue which
gives sufficient output level without loading
the filter un duly (depending on headphone
impedance).

The tone from the monitor, like any re
laxation oscilla tor, is hardly very easy on the
ears but satisfactory for the occasional C\V
user, The C\V monitor shown in Fig. 3 is
suggested if a smoother note is desired. The
12 volts necessary to power the circuit could
be obtained from a RF pickup coil and recti
fier, as with the unljunction type monitor, or
from some point in the transmitter which
provides 9 to 12 volts under key-down con
di tion (across the ca thode resistor of a rf stage
in a grid-block keyed transmitter, for in
stance.)
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Converter

The Converter

WIOOP's Converter Converter and modified BC
command set.

Hank Cross WIOOP
III Bird 's Hill
Needham. Mass.

Here's a n intermediate converter fo r use between a UHF converter and a receiver
tuning t he broadcast band. It uses an inexpensive field effect transistor as a mixer
for simplicity and excellent resistance to overloading.

megacycles) with divisions every ten kH z
and about thirty turns of the knob to go
the range. The intermediate frequency is
239 kHz and it has the same sort of variable
coupling cans that are used in the BC453,
so sharpness is easily obtained.

With such admirable selectivity and band
spread , it seemed a shame that it couldn't
be used to run one or more of my UHF
converters into, so as to have a permanent
setup for scanning 431.95 to 432.4, for in
stance, while working or trying to work an
other band. While it is hard to get any
image rejection with a second if of two or
three hundred kilohertz, there should be no
trouble in doing it with the receiver tuning
1 to 1.5 ~IHz. This converter was made
for that purpose. My six, two and 432 con
verters have a nominal intermediate fre
quency of 14 MHz, wbile that for 220 tunes
16 MHz down for 220 up. By using crystals
providing beating frequencies of 13 and 17
MHz the ARC-5 tunes forward on all bands,
which simplifies the mental arithmetic a
slew. (A slew is an archaic unit between
three and ten dB. )

The oscillator uses surplus crystals at half
frequency because I and Meshna had them.
The mixer has an FET, since it made the
whole business simpler. The 2N3819 (rough
ly the same as the TI-S34 ) can be thought
of as a super-6C\V4, or maybe a super
6CB6 with poor screening. It is quiet, it os
cillates nicely at three hundred megohertz
with only the leads to a twenty meter tank
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A few weeks back I picked up tbe BC-band
version of a command set at one of the local
auctions. Now this is one of the nicer (and
rarer) of the ARC·5 or 274-N series. It
tunes 0.52 to 1.52 something or others (as
this is about 23 years old, I guess they are

Fiq. I. Simpl. version of the Converter Converter by
WIOOP. This is desiqned for covering I".O~I"."
MHz, ....ith 1.0-1.4 MHz output.
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Fig. 2. More complete version of the Converter Converter, with band switching. Shield the quam.
crystals if you live within 10 miles of 4 TV station.

much voltage across it" when the oscillator
is driving the mixer. My 2N3819 had 4.5
rnA at zero bias. It also had UHF oscillations
in the circuit, so I put that 22-ohm resistor
in the gate lead . . . anything ten to fifty
ohms would probably do.

With the second preselector tank shorted
( I jammed a solder lug into C2 ) the current
with oscillator going was 1.6 rnA, but with

, m'
1.25 mA

O.3 mA

O m'

ov
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-2.25V
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•

-- - - ------ ------ --
----I '

.,

GATE
~,

t.4 IXER
OPERATING

"'''

-3 - 2
•

circuit, and the gain, while less than over
whelming, is adequate. According to the
manufacturers specifications, the currents
and voltages could be almost anything, but
that is no problem for the man who is mak
ing only one gadget, because the values can
be tailored to the particular FET. Suppose
we set up with a six to twelve volt bat
tery on the drain (plate) and gate and
source grounded to the negative terminal.
We measure a current in the drain lead-it
might be anything from 2 to 20 rnA. For
mixer operation, the FET should be turned
all the way on only a bit of the time, and
if we are trying to operate as a square
law mixer the gate voltage should swing
from cutoff up to zero bias with oscillator
drive, giving an average current about 40
percent of the zero-bias value, with drive,
and a quiescent current 25 percent of the
zero bias value. We can find the proper
operating point by measuring the bias volt
age required for one fourth the zero bias
current, (no signal ) and then setting things
up so the source (cathode) resistor has that

. M eas u r e thro u gh a g ood r f choke to avoid
c han g in g t he amou n t o f injectio n. Fig_ 3. Operation of the FET mixer.
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C2 unshorted the current could be changed
from 1 to 2.2 rnA by tuning the p reselector
around. \Vhen working, the preselcctor tuned
1 MlIz above the oscillator gave me 1.7
mA, while tuning to the low side dropped
the current to about 1.4 m.A. The hig varia
tions were when the preselcctor was tuned
onlv it few hundred kilohertz either side of
oscillator frequency. I judged that bias and
injection were about right.

I used a 10~.uF tantalum bypass on the
source resistor, on the theory that it would
reduce crossmodulation if any were going
to take place , but any value over a O.I.uF
should work. I had a lot of the small tan
talurns on hand.

Tuneup: The oscillator section should be
got going first, as it is used in setting up
the mixer bias as above. The prcselector
circuits then should be made to track over
the range desired. If a dual 140-pF capaci
tor is used, the tuning range can be about
two to one in frequency; for more range, use
a larger capacitor. Marry of the commercial
ham-band-only receivers have a similar
scheme. (They cannot track the preselector
with the if tuning because sometimes they
are going in different directicusl ) No rf stage
is used because of the gain provided by the
UHF converter ahead, but the two coils
are loosely coupled by being side by side
(0.875 in or 2.215 ern center to center) with :
windings in the same direction and the top
end of each coil hot. (With this polarity,
a little capacitance coupling will add to the
inductive coupling.) The two circuits huve
to tune the right range (or a little b it more,
hut no less ) and should d o it together, but
they don't have to track with a dial or an
oscillator.

I started with the slugs all the way out
and went to minimum capacitance on the
gang capacitor. Then using the trimmers, I
put both coils at about 20 mHz. A piece
of drill rod in the coil not being grid-dipped
keeps things simple. Dip one, shift drill rod,
dip other. Then to low end ( 11.5 mHz) and
maximum capacitance put slugs where they
need to he. Then, using signals from an
antenna or from the dipper, you can peak
the trimmers on a signal at the high end
and peak the iron slugs on a low end sigllal
once or twice and the job is done. The
preselector action should he very obvious.
Write down a few dial read ings so you can
hit them again in a hurry.

The idea is pretty much the same as
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Fig. 5. Two suggested power supplies. The top one
operates from 26.5 V ac from the command set and
is the one WIOOP uses. The bottom one operates
from 12.6 V ac and is hypothetical. In both, the
22-ohm resistors help eliminate hum modulation and
hash as well as furnishing protection for the diodes.

111I1I1Il1ll1 ,sIG-XTAL

Fig. 4. Coverage of the Converter Converter. If
the receiver tunes 0.50-1.50 MHz, there is no gap
in coverage. If the receiver tunes 0.52-1.52 MHz,
there is a 40 kHz gap at (I) and (3) and overlap
at (2). Of course, if Xa and XII are 40 kHz low,
there is no gap. Coverage is 11.5-19.5 MHz. The
coverage WIOOP wanted was 12-12.4, 14-14.4 and
16-15.5 MHz (the last backwards. for a 220 MHz
converter with 236 MHz local oscillator.)

Fig. 6. You can get power for the converter from
your receiver B+ supply.
Important: the resistor is 22 k, not 220 k!
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Fig. 7. Adding AGe end gain controls to the SCR-274N. The potentiometer is an Ohmite CB-2531,
IRe.CTS 014·120, Mallory U-28. RV4NAYSD253F or E. It has 25 kG totel with about 2500 ohms
to CW terminal at 50% rotation. The voltage on CCW terminal is low at low gain settings and
about + 15 volts with the control more than half on. This means no ACG developed until - 2 volts
on DL. Putting the switch in the CW position puts things back to the original 274-N status. You
have to use some ACG delay or there's not enough audio. Replace the antenna connector with a
BNC or phono jack for converter use.

Because the power drain is only about
5 rnA, the juice could be stolen from the B
supply in many cases. (Be sure the regula
tor diode used is dependable!) The power
sup plies shown will work on twelve or twen
ty-four-volt filament windings. Without re
ad jus tment, it should he ok to use with any
receiver tuning either the broadcast hand
or up to 3 mH z, for instance the 1.5 to
3 mllz Arc-5.

Later tests show that the $1 Motorola
~IPF105 FET works very well IU this cir
cuit.

K1Ql~['s "Crystal-Controlled Front End" in
th e February 66 issue, excep t that we don 't
lise tubes. One word of caution : although
I put thc crystals outside the box (in soc
kets ) I found that there was pickup from
m y rather local TV stations, curable hy
pu tt ing a shield over them . Therefore, I
sugges t putting the crystals inside the box.
The input is a two-stage bandpass filter , the
outp ut is a low-pass filt er (cuts off a bit
over 3 mHz) and there is not any excuse
for hash from TV signals, nor for TVI from
the oscillator, if things are laid out correctly,
and the power leads filtered. . - . WlOOP

x
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Fig. 8. Simple conversion power supply. TI is a
lafayette isolation transformer XF or Triad N·5IX
(20 VA isolation transformer). Use the Triad bod-

wards to keep B+ down. The 0.005 ,uF capacitors
and 15 ohm (not critical) resistors reduce hash in
the BC band.
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Michael Bloom WA2 RAT
3110 Kingsbridg8 Terrae.
Bronx, N. Y. 10463

The Rotnick Twoer,Mork IV

A very simple two meter transmitter for local contacts

The Ratnick Twoer Mark IV is a simple
two meter transmitter capable of a good
signal with modulation percentage closely
approaching 100%. As VHF transmitters go
it is easy to duplicate. The circuit is straight
forward and little trouble should be en
countered as long as good VHF construction
techniques are used. All rf carrying leads
should be as short as humanly possible. The
rule for bypassing is as Follows: if you can't
see the leads from the bypass capacitor you
may consider it well bypassed. The lead
arrangement of the audio section is not
critical and any arrangement that appeals
to the builder may be used.

The crystal oscillator is an electron
coupled type that oscillates on 8 MHz and
has its output tuned to the third harmonic.

It is very stable and may be driven by
almost any high impedance VFO. The 24·
MHz energy is tripled to 72 MHz in the
second half of the 6V8. The final amplifier
is a 5763 that doubles to 144 MHz. While
this does not provide good efficiency it does
simplify matters greatly in that the final
does not have to be neutralized. The output
is in the area of two watts and it is sug
gested that a high Q filter be employed in
the output circuit to prevent the transfer of
the spurious energy, i.e. TVI. Provision is
made to key the final for CW though ex
ceptional care should be taken to properly
bypass the keyed cathode.

V3A and V3B are voltage amplifiers
which are in tum fed into the 6AQ5 power
amplifier. A neon indicator is used to show

•

•

..
•

0"
•

'? •

•

•

Top •vrew of the Ratniek two meter trensmttter. Bottom of the Ratnick two meter transmitter.
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Fig. I. Schematic of the Retnlek Twoer Mark IV. S2 is in parallel with an edernal relay connected
to the " Keying" terminal.

the operator if he is modulating properly.
If the exact values given for the tuned

circuits are used no trouble should be en
countered at all. The tuned circuits will just
cover the frequency range needed and it
should not be possible to tune them to the
wrong harmonic. However, it wou ld be wise
to double check this w ith a grid dip meter.
Insert a crystal in the socket and connect
a dummy load to the transmitter through
an SWR bridge. Simply tune for maximum
output- it will be impossible to exceed the
maximum plate dissipation of the tubes.
Again double check the output of each stage
with the dipper. Next plug in a microphone
and slowly increase the audio gain control
until the neon stays brightly lit as you talk.
You will find that you have plenty of audio
gain to spare. You are now ready to op
erate .

Results with this little peanut whistle (2
watts out ) have been very grati fying and
exciting. I have worked stations who said
that when m y signal app roached the noise
level the audio was still readable. While
this rig is d esigned primarily for local rag
chewing and nets it can give you quite a
thrill DX'ing. With an eight element beam

and a slight band opening I have worked
New H ampshire, M assachusetts, Pennsyl
vania, Delaware, and Maryland without
really trying and with crystal control. I also
work the Windblowers in less time than
many hundred watt boys. CW is also a
thrill. One evening when the band was
closed and no one was working anything ]
worked Chichester, N. H. with 5/1/9 sig
nals. Not very strong hut he was only 5/3/9
with his 400 watts. So, here's wishing you
good luck and I'll see you on low power on
two.

QSL cards from stations worked with the Ratnid
transmitter and 829 linear from the Bronx.

APRIL 1967 23

/



DON MARTIN-WON'T-LIKE-THIS DEPT.

The CLINIC

Okay, Extraspecial
Class tinkerer...
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See you r distri but or o r write f or free brochure.

R. L. DRAKE COMPANY
MIAMI SBURG, OH IO

Use VFO of
either R·4A
or T·4X for
transcelvinz
or separately.

Amateur Net $39995
Frequency coverag e and VFO similar to R·4A • Up·
per Dr lower sideband on all bands. VOX or PH •
Adju stable pi network output. 2 special crystal
lattice filters. Transmitting AGe. Semi break·in
CW with sidetone • AM modulator. Adapt eas ily
to RTTY • Xtal sockets available for extra bands.

SPECIFICATIONS - Model R·4A

fREQUENCY COVERAGE: 3.5·4.0. Mc, 7.0·7.5 Mc,
14.0-14.5, 21.0-21.5, and 28. 5-29.0 Mc with
crystals supp l ied. Ten accessory crystal sockets
are provided for coverage of any 10 additional
500 KC ranges bet ween 1.5 an d 30 Mc with the
exception of 5.0·6.0 Mc.

SELECTIVIT Y; Drake t unable passband fi lter
provides :

.4 KC at 6 DB down and 2.6 KC at 60 DB down
1.2 KC al 6 DB down and 4.8 KC at 60 DB down
2. 4 KC at 6 DB down and 8.2 KC at 60 DB down
4.8 KC at 6 DB down and 25 KC at 60 DB down

Select ivity switching is independent of detector
and AVC switching.

r.r. FREQUENCIES: First I.F. - 5645 KC crystal
lattice f i lter; second i.F.-50 KC tunable L/ C fi lter.

STABILITY: Less than 100 cycles afte r warm up.
Less t han 100 cycles for 10% l ine volta ge cha nge.

SENSITIVITY: Less than lh uv for 10 DB signal
plus noise to noise on all amateur bands.

MODES OF OPERATION: SSB, CW, AM, RTTY.

DI AL CALIBRATION; Main dial calibra ted 0 to 500
KC and 500 to 1000 KC in 25 KC divisions. Vernier
dial cal ibrated 0 to 25 KC in 1 KC divisions.

CALIBRATION ACCURACY: Better t han 1 KC when
calibrated at nearest 100 KC point.

AVC : Ampl ified delayed AVC having slow (.75 sec.)
or fast (.025 sec.) discharge, less than 100 micro
second charge. AVC can also be switched off. 3 DB
change in AF output with 60 DB change in RF
input.

AUDiO OUTPUT; 1.4 watts max. and .5 wa tts at
AVC threshold.

AUDIO OUTPUT IMPEDANCE: 4 Ohms and hi rm
pedance for ant i-vox.

ANTENNA INPUT: Nomina l 52 Ohms.

SPURIOUS RESPON SES: Image rejection more than
60 DB. l.F, rejection more than 60 DB on ham
ran ges. Inte rnal spurious responses in ham ranges
less than the equivalent 1 uv signa l on the anten na .

FRONT PANEL CONTROLS: Main tun ing, AF ga in,
RF gain. AM·SSB/ CW with slow AVC, fast AVC. or
Ave off, funct ion switch, band switch, xta l switch,
passband tuning and select ivity, cresetectcr. notch ,
and headphone jack.

SIDE AND REAR JACKS AND CONTROLS: S-meter
ze ro, notch adjust , antenna jack, speake r jack,
mute jack, ann-vex jack, accessory power socket,
and fuse post.

POWER CONSUMPTION: 60 watts , 120/ 240 VAC,
50/60 cycles.

DIMENSIONS: 5V:2" high, 10¥4" wide, cabinet
depth 11 0/8", overall length 121/4" , weight 16 Ibs.

RECEIVER

T~4ruWb.DRAKE
T-4X
XMTR

8~OCK

D tA" .... ...-_.
" -~"\:::.J

Model R.4A $:39 S S 5
AMATEUR NET

FEATURES
• Solid State linear permeability tuned VFO - with 1 KC dial

divisions.
• Covers ham bands 80. 40 , 20, 15 meters completely and 28.5

t o 29.0 Me of 10 mete rs wit h crysta ls furn ished .

• Also covers 160 meters, Mars, Citizens Band, WWV. Marine,
and short wave broadcasts. (With accessory crystats.)

• Or will give 5 Me of continuous coverage (wi th accessory
crysta ls) for use with VHF converters .

• Or tunes any ten 500 KC ranges between 1.5 Me and 30 Me
with accessory crystals: 5.0 to 6.0 Me not recommended) .

• Four bandwidths of select ivity (equivalent to 4 filters) are
furnished: 0 .4 KG, 1.2 KC. 2.4 KC and 4 .8 KC.

• Passband tuning
• Noise blanker that works on CW, SSB, and AM ; Notch filter

and 100 KC crystal calibrator are built in.

• Crystal lattice f ilter 1st IF

• Premi xed injection - Crysta l osci llator and low freq uency VFO
o ut puts premixed .

• AVC with fast attack and slow release f or SSB o r f ast rel ease
fo r high speed break-in CW o Al so AVe may be sw itched off.

• Receives 55B, AM, CWo a nd RTTY w it h f ull RF gain. com plete
AVe acti o n and accurate s.m et er ind icat ion.

• Product detector f o r SSB/CW - d iode det ect o r fo r AM.

• Exc ellent overload and cross modulation character istics; in ·
sensit ive to o peration of nearby transmitters .

• Compact size: rugged const ructio n.

• Transceive capability; May be used t o t ransceive w ith t he T·4
" Rec iter " or TAX Transm itter.

• 11 tubes, 7 transistors and 10 d iodes



Edw"rd Bur~e W6FTA
814 No. Van Ness Avenue
Fresno, C"lif. 93728

Cardboarding--

An integrated system to record, develop, test, index and file ideas.

Do not read this if you are in a hurry be
cause :

It could change tfour attitude toward the
creative phase of electronics.

Consistent application of several rules
could change your way of life. Th e rules
are valid w hether your interest is vocational
or advocationa l.

You will be induced into exploring the
most obscure recesses of your mind.

Th e man that has not mastered his mind
is the master of nothing.

If you do not have an hour to study now,
put this aside until you are read y hut, as a
reminder write in the palm of your hand
with a ball point pen the word-CARD
BOARD.

Cardboarding is a hybrid system de
veloped from several ideas related to bread
hoarding.

The genesis of b readboarding is not clear .
The term has earned a permanent place in
the language of electronics.

Breadboarding is used to denote mock-up,
dummy set-up, cut and try engineering, or
any trial layout of a temporary nature. I
have seen the term used in a paper on chem
istry. A physicist told ne that he had seen
the term used in nuclear physics. This is
understandable because the first cyclotron
was a converted wireless arc transmitter
from Palo Alto, California.

Early application of the term, bread
hoarding, was literal. Wireless components
were fastened to a bread, or cutting board ,
to Insure some physical stability and order.
This method provided good access for altera
tions and maintenance. The flat layout on
a single plane provided the designer with a
bird's-eye view. A breadboard made it pos-

26

sible to establish a link between the ab
stract mental process and the concre te phys
ical work. Oftentimes a breadboarded cir
cuit became a permanent fixture. Large tele
graph repeater stations would use huge
mahogany or cherrywood tables, comple
mented by lacquered brass fittings, to mount
the components for hundreds of telegraph
channels. Some of these handsome compo
nents arc conversa tion pieces in homes today.

I suspect breadboarding evolved from the
old manual telegraph practi ce of mounting
components on the operator's table top. As
the station prospered, the tabl es were
needed for other purposes. The components
were rearranged on boards and fastened to
the wall.

Various illustrations, of Alexander Ora
ham Bell's development work on the tele
phone, have that breadboard look. Mr. Bell
was trying to develop a multi-channel voice
frequency telegraph system, nearly a cen
tury ago, when he observed a bit of phenom
anne that led directly to the development
of the telephone.

Mr. Bell jotted down spontaneous ideas
and observations on scraps of paper, on the
hacks of household bills or in a small note
book. A scribbled notation related to "un
dulating currents" is cred ited with winning
the patent rights to the telephone. The nota
tion was on the back of a household billl
This incident serves to emphasize the car
clinal rul e of cardhoarding; Record the
idea or observation now.

BreadboardinCJ

The most ingenious, fastest breadboard
ing: I have seen utilized 'glass-knob' thumb
tacks. The components are equipped with
pigtails before mountin g on the breadboard .
Th e wire pigtails terminate in small loops.
Several pigtails are thumbtacked together
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on the breadboard to form a solderless tie
point. Some of these boards look awful hairy
but they are simple and easily constructed.
The glass-knob thumbtack method is still
practical for low frequency projects.

Commercial breadboard kits
To maintain a smooth stream of con

sciousness during the creative phase, bread
board designs were improved to permit the
physical work keep pace with the mind.
This important factor has produced a variety
of systems. Several commercial kits furnish
patch cords, plug-in components and special
boards. The boards may be wood, plastic or
metal. The more economical and simpler
kits use perforated phenolic panels and spe
cial clip or spring connectors for a solder
less tie point.

The makers of commercial boards em
phasize saving time (speed), reusable com
ponents (economy), and structural visual
izati on (spacial view) . These systems do not
integrate the schematic diagram to improve
electrical visualiza tion. Nor a means for re
cording, filing, indexing and duplicating the
tests. The initial expense of the more elab
orate kit is a disadvantage to economy
minded experimenters. An elaborate kit, due
to completeness, qu alit y and flexibility is
inherently costly. There are other features
the experimeter may consider to be of great
er importance. It is necessary to analyze the
creative mind to illustrate that last state
ment.

The creative mind
All men are creative.
No race has a monopoly on invention.
All forms of mankind have contributed

to the sta te of civilizat ion that exists today.
The ability to rationalize, to exercise logic
and to project, are talents that distinguish
mankind from animals. Another way of put
ting it; Man can prophesy. Current events
seem to belie this, nevertheless, it is a fact.
It is also true that mankind cannot predict
every event in the future. however, the
number of things mankind can predict ex
ceeds the capacity to assimilate by anyone
man.

The creative talent varies among indi
viduals. There are many factors that make
up this talent. Some factors are inherited
and others are the product of our environ
ment. Most of these factors can be acquired

APRIL 19b7

by self study and self discipline. Here is a
list of the predominant ones; Motivation,
Education, Opportunity, Reinforcement. and
Serendipi ty.

Motioation : Motivation can be generated
by the desire to serve and is the noblest
of mankind 's endeavors. The will to survive,
which is inherent in all normal men. Cur
iosity will stimulate a man into doing all
sorts of curious things. There are others not
so noble but powerful such as prestige,
power, money and greed.

Education: The sum of all your knowl
edge composed of experience, environment.
academic or self-trained at least in the area
of interest.

Opportunity : Opportunity is related and
proportional to your education. The broad
est education possible is the best insurance
that you will be exposed to opportunities.

Curiosity: Curiosity is considered an in
herent trait. This valuable trait can be de
veloped and parallels education. Curiosity
can lead you to bold origonal concepts.

Reinforcement: This factor is a concrete
form of encouragement. A series of minor
successes or rewards will sustain a man for
many years on a single project. For the corn
petitive man success, based soley on 'being
a winner', will suffice to make him expend
enormous amounts of energy.

Photo I. A cardinal rule is Record it NOWl
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Photo 2. Groups of pinholes form tie points.

Serendipity: T his is p robably the least di s
cussed but one of the most valuable trait s
a man ca n acq uire. An artist would define
serendipity in this manner; Use whatever
means and materials you possess to create
a thing of beauty. A prosaic mall would
simply state; Improvise.

tdeophorie ; This an obsccure word rarely
found in dictionaries. Ideaphoria is the rate
or volume of creative ideas. The word is
used in aptitude test results. A high idea
phoria indicates a highly creative imagina
tion in the ind ividual. In the context of this
paper I am using the phrase 'creative mind'
to connote high ideaphoria. The creative
mind is a fulcrum UpOIl whose sharp edge
is halanced a man's sanity. Should his other
talents be p roperl y d istributed he will be a
prolific producer. He will he using all his
talents and enjoying peace of mind. If the
individual has not inherited or developed
the other talents, he will become a para
lyzed egomaniac who could destroy himself
through utter frustration.

The preceding paragraph parallels my ex
perience which led to the development of
card boarding.

The creative mind does not conveniently
have single ideas.

The crea tive mind is hoiling with ideas.
It must improve everything it observes.
Ideas pop out like olive pits. Most of these
ideas are lost in the confusion and stress
of the moment. The secret of capitalizing
on the creative mind lies in some means
for capturing these transients. These means
must provide a favorable gestation period
where the ideas can be selected or rejected
ill a stab le environment. The resultant effect
is to immobilize your ideas so that they may
he examined and re-examined when the

Photo 3. The pigta ils are taded together on the
wiring side and leek the components to the card.
board.

time and the attitude is right. The creative
mind is capable of exploring many projects
concurrently, with a little help. This di scus
sion on the creative mind has led us, full
circle, back to breadboarding.

In order to accent more desireable features
that should he incorporated in the b read
boarding process, a lengthy digression on
the creative mind was presented. At least
one of these feat ures should be obvious. Per
haps it will help if this rhetorical q uestion is
asked : Can you imagine how much money
an experimenter would have to invest in a
breadboard system that could handle a half
dozen projects simultaneously?

The cardboardiu g system includes this
feature, with considerable economy.

The 9reat ones

Men who huve contri buted much to our
technologv and comfort were not mcn wit h
one track minds. Study the biography of
anyone of these men; Franklin, Jefferson ,
Whitney, Tesla, Bell. Edison, dcf'orest , Ann
strong, Steinmetz and Lawrence. The names
are usually identified with one great con
tribution. This great contribution was the
pinnacle of their endeavors. It is a rare
pinnacle with a broad base. All these men
had creative minds, not one idea in one
field but p rolific in many fields. The key
to their genius reveals itself, not in a formal
textbook presentat ion, hut ill scribbled notes,
crude sketches on scraps of paper and little
dog-eared notebooks.

It is true, conception IS rarely neat.

These great minds, the orderly scientist,
the prolific inventor and the great innova
tors, bow could they generate a shining im
age of order and enlightment wh en all that
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torpedo!

hero!
submarine!

upon IIln: Ra.,theon Company.lnternafional Sales & Services. Luina:lon 73, MISs. U.S .A .

The words may be different depending upon
where you live but the meaning is identical-s-a
delightful sandwich-lots of goodies tucked into
a small space-and always, most for your money.

Add the words, "SSE COMBO" to the best-buy
section of the menu whenever you want to sand
wich a plump, four-band kilowatt into that small
car and still have room for the family. (it's right
at home also) .

First combo layer-SB·34, 80·40·20·15 meter
transceiver with built-in 12V DC and 117V AC
supply and replete with such condiments as solid
state switching (no relays), USB or lSB (by panel
switch), steep slope mechanical filter (Collins),
delta receiver tuning ( + transmit frequency).
Varactor control dial set. 500 rna receiver-only
standby drain (l2V DC), 20 diodes, 23 transis
tors (only 3 tubesj.one-knob dual speed tuning.

Second combo layer-SB2-LA, 1000 resounding
watts p.e.p. input on 80·40·20, 750 watts on 15.
And smalllll •. _ on ly 5 1A"H. 113A"W. 110/8"0.
43#. Built·in 117V AC supply uses silicon recti
fiers and voltage multiplying to reduce trans
former size /weight . Low voltage (800V) high
current operation - easier on capacitors, diode
rectifiers. components. Built-in antenna and con
trol relays (2)-internal blocking bias-meters for
plate current and output - uses 6 inexpensive
6J£6 parallel connected tubes.

Write for a menu-errr catalog.

SIDEBAND ENGINEERS- 213 East Grand Avenue.
South san francisco. California 94080.
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Photo 4. Jumpers interconnect the tie points either
above or below.

can be found of the beginnings are scrib
bled notes and crude sketches? The answer
to this question is the key to their genius.

Even though you scratch a word in the
dust, it will be engraved forever in your
memory.

Another way of putting it; It matters not
the place nor time, nor why nor how. It
does matter by rate or rhyme, record it now.

The cardboarding system
The cardboard feature of this system was

one of many ideas recorded over a decade.
The cardboard idea became the catalyst that
bound several related ideas together to
form an integrated system.

Cardboarding begins when you record the
idea. (Photo 1) The cardboard feature par
allels the stream of consciousness during
the development and testing phase. The sys
tem provides a record of progress and sum
maries. A method for filing the cardboard
is provided. The information is crossindexed,
retrievable and reproductable on the original
cardboard. This list and illustrations explain
each step applied in sequence.

1. Recording the idea:
The transient idea must be recorded im

mediately. This requires an ordinary pencil
tablet (lOc). The 5"x9 inch size with the
least number of pages will insure that
enough room is available on the back cover
for indexing. Over a period of years the
number of tablets you fill with ideas will
amaze you. Use the most available to main
tain some uniformity for storage. The front
cover should carry the date of the first en
try, when the last entry is made add it to
the front cover. These two dates will give
you random access to the correct notebook.
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A clean page is devoted to the idea, no
matter how incomplete the idea may be. A
simple basic drawing and explanation is suf
ficient. The date, title or keyword and your
signature is recorded at top of page. These
items are then entered on the back cover,
and is the beginning of the chronological
index to provide random access to contents
of the notebook. Subsequent entries are made
chronologically on clean pages, the date and
title is followed by word or words keyed to
the change or modification. This is also trans
ferred to the back cover.

When a cardboard is started: The orig
inal date, title from your notebook and sig
nature is placed near the top edge. The
starting date of the physical work on the
cardboard is added on the date you actually
begin. In some other area, either front or
back, of the cardboard enter all previous
and subsequent dates and keywords in chron
ological order. Include source or reference
articles from books and magazines. As de
velopment progresses, continue recording on
clean pages of notebook, index cover and
the chronological list on the cardboard. This
description appears to be complex. In prac
tice it is simple because it follows a natural
flow of activity and is a chronicle of that
activity. If you adhere to this discipline, you
will have a cross-indexed record that is
nearly fool proof. Experience has revealed
that time spent on records is small com
pared to the time spent on the whole pro]
ect.

2. Cardboarding the idea:
(a) Cardboard stock-ordinary file cards

are too light for all but the simplest cir
cuits. Posterboard will handle everything
except the heaviest components such as large
power transformers, Posterboard is sup
plied in 22"X28" stock by stationary and
art supply stores.

(h) Cutting stock-household scissors will
cut the heaviest stock you will ever use.
Illustrations show 5"X8" cards of various
weights. Think small, 3"X5" think big,
ss-xn-.

(c) Schematic drawing-arrange com
ponents so the drawing will form groups
of tie points and still maintain a readable
schematic. (Photo 2) The tie points are
a group of several pin-holes. They are
spaced about 0/1.' apart. This allows the
pigtails to pass through the cardboard sepa
rately to merge underneath or wiring side.
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The ends are tacked together with solder.
This method provides a locking feature for
small self supporting components such as
resistors, capacitors, transistors and diodes.
A jumper wire on either side of cardboard
can interconnect tie points. The schematic
will be easier to read if components are
properly spaced. Study photos 3 and 4. A
simple bridged-T filter pad requires a mini
mum of interconnecting jumpers. The other
extreme is illustrated by a cardboard of
shielded inductors, switches, jack, potentiom
eter, crystal holder and transistor. Fortunate
ly the components tend to stiffen the card
board.

(d ) Making the hoIes-Pioholes are made
by a needle-chuck test prod. The larger
holes, )8" to 'rio", are made by burning,
with a modified Ungar type burning kit.
\Voodburning kits are available in toy or
hobby shops. The largest tip is stepped down
to four sizes by a small lathe or bu chuck
ing in an electric drill . (Photo 6.) The elec
tric drill is clamped in a vise. The tip is filed
down while the drill is running. Diameters
between steps is not so important as main
taining a square shoulder between between
steps. A flat face at each step will insure
clean holes. Holes may be enlarged by wip
ing hot tip around inside of hole. (Photo S).
Extremely large holes are made by chassis
punches. Burn holes can be cleaned with
an old toothbrush. A small jar, with ~"

hole in lid, is an anvil. The cardboard is
placed over hole of anvil for punching or
burning. Anvil will catch any debris from
burning and brushing. All the tools are
stored in the filebox. Photo 7 of the file
box shows all tools used in th e cardboarding
system.

(e) Recording changes: As development
progresses record important modifications
in the notebook with suitable index on back

Photo 5. The large holes are burned in.
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cover. The date and keyword is added to
cardboard to maintain cross-index feature.
When you reach a stage of development
where you want to record progress, sum
marize in the notebook, and complete the
cross-indexing routine again.

(f) Termination of development: When
the project has been explored to a point
where no further progress is anticipated, or
development work is complete, the com
ponents are removed from cardboard and
put back into stock. T he final entry in the
notebook should be summary with appropri
ate conclusions. The cross indexing procedure
is applied to cover and cardboard again,
before filing the cardboard.

3. Filing tile cardboards,
File boxes are available in several colors,

materials and sizes. Prices vary from SOc
to several dollars. The file box shown in
the photograph is S" X8", of metal and fin
ished light gray. It has a full length piano
hinge and is of excellent quality. The retail
price with indexed separators is less than
two dollars. The boxes found in variety
stores are of lesser quality and retail for
less than a dollar. The larger boxes, S)O"Xll",
complete with separators and lock can be
bought for less than two dollars. The use
of an appropriate title for the project sim
plifies filing and access. If you can remem
ber only one date of several that relate to
the project, or the title of project, you can
recover all the information on the project
in a few moments.
4. Conclusion:

To insure successful operation of this sys
tem these rules must be practiced religiously;

(a ) Get that spark of inspiration re
corded, even though you write on the palm
of your hand with a ball point penl

(b) Paradoxically, the act of writing im
proves your memory.

Photo 6. Maintain a flat face at each step on the
modified tip.
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nente, prefixes on each cOpu~sWaid' $1.50
COIOf, 16 pages •••••••·

I'brary of maps-setcomplete ref erence I t atd $300
of 4 as listed above •• . .pos pl '
See your favorite dealer or order direct.
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~

ca 00 INC
Dept. 6,4844 W, FUllerton Ave,

Chicago, III , 60639

Photo 7. All the tools can be stored in the file case.
Th e anvil was made from a d iscarded 0-72 chemical
developer jar. Th e hole in the top was made by the
seeket punch shown at the left.

(c ) Maintain the relationship between
notebook, cover index and cardboard entries .

( c1 ) Use jumpers between tie points on
the cardboard.

(e) Plan the cardboard drawing to look
like a schematic.

(f) Ilefore burning holes, brief your fam
ily because they may run around the house
sniffing smoke.

(g) Continuous application of these rules
will develop automatic reflex action.

Cardboarding should prove useful at all
levels of research and development. Card
boarding could serve education in technical
schools by using basic schematics, printed
in quantity with prepunched holes, and dis
tributed to the st udents. As part of the course
every student should be required to main
tain his own notebook, cardboards and file
box, The system remains his property and
becomes the foundat ion for buildin g a solid
background in electronics, This system will
help the student to understand the working
of the mind and develop professional disci
pline.

A youngster trying to master the basics
of electronics through this system might be
the man to put us on Mars or, eliminate
us from the Solar system. \Vho knows?

.. , W6ITA



CAll DIRECT • •• USE AREA CODE

Remember! You can buy on time. You can trade your used
transmitter or receiver. You can rely on Henry Radio to supply
the f inest equipment and the best value.

For the average amateur located on a small city lot , the prob

lem of an adequate low-cost beam antenna system has never

been properly solved. Now Henry Rad io has exercised its

unique experience and buying capacity to break the anten na

barrier. Here is a complete antenna program pre-engineered,

pre-matched and pre-packaged to suit the average QTH and

the average pocket-book,

816 679·3127
213 477·6701
714 772·9200

602 AM 4·3895

Butler I, Missouri, 64730
11240 W. Olympic, Los Angeles, Calif., 90064
931 N. Euclid, Anaheim, Calif., 92801
6116 N. 27th Ave., Phoenix, Ariz., 85017

Package No. HR·] Package No. HR·2
Tristao CZ337 New concept 40 Tristao CZ454 New concept
ft. crank-up lower crank-up tower
100 fl. RG·58U Coax CDR TR·44 Rotator
CDR TR·44 Rotator Hornet TB·500·B Three ele-
Hornet TB·500·B Three ele- rnent tri-band beam
ment tri·band beam 100 fl. RG·58U Coax
100 ft. control cable 100 fl. cont rol cable
The perfect answer for the For the medium power DX'er
station using a transceiver who wants to work them bare-
barefoot. Regularly $325 plus foot. Regularly $500 p iUS
approx. $15 freight, a $340 approx. $25 freight, a $525
value. Our package price value. Our package price
$290.00 (freight prepaid to $425.00 (freight prepaid to
your door). your door).•

Package No. HR-.,] • Tristao CZ 454 New concept 60 ft. crank-up
tower • 100 ft. RG·8U Coax • CDR Ham-M Heavy duty rotator •
Hornet TB·I000·4 Four element tri-band beam · 100 ft. control
cable· Here is our masterpiece. The right combination of antenna
and tower for full legal power and extreme OX. Regu larly $600
plus approx. $30 freIght, a $630 value. Our package price $495.00
(freight prepaid to your door).

"Worlds Largest Distributors of Short Wove Receivers"



John J. Schultz WIDCG/W2 EEY
40 Rossie St.
Mystic, Conn. 06355

Buried Antennas
for Emergency Communications
In th is article , W IDCG describes some of the propert ies of buried
antennas, particularly in relation t o their usefu lness for amateur
C ivi l Defense or other emergency communications installations.

Many experiments have been conducted
with sub-surface antennas in recent years to
allow construction of bomb-proof communi
cation sites and for communication with deep
ly submerged submarines.

Some scientists believe in the possibility of
a super-conductive medium in the earth's
crust so that antennas could be buried in the
ground in an upsidedown fashion and com
munications established using this "earth
ionosphere" much the same as surface anten
nas work in conjunction with the ionosphere.

However, experiments in this field have not
been very successful and a buried antenna,
for practical purposes, can be treated as hnv
ing useful propagation only above the surface.
The deeper the antenna is buried, the more
inefficient it becomes because of the earth's
absorption of the radiated energy.

W hat application do such antennas have
for th e amateur? Few amateurs are faced

with such a drastic situation that they can't
put up some form of surface antenna, even
if only attic antenna for short whip. How
ever, for those engaged in Civil Defense or
other emergency communications work, the
installation of a buried , "back-up" antenna
at a fixed station should be considered. It is
quite a contradiction to see so many times
an emergency communications setup in a
relatively protected area-the basement of
some public build ing, for instance-and then
to see the an tennas on which the usefulness
of the installation entirely depends, dangling
loosely in the open liable to any extreme sur
face condition, natural or man-made.

The purpose of th is article is to review
some of the types of buried antennas which
might be useful for amateur emergency com
munications and to present some of the re
sults the author obtained with a buried 40
meter antenna.

lN5U.ATEO WIRE ( A )

Buried a ntenna properties

Because a buried an tenna is immersed in a
very lossy medium and because of the sud
den difference in medium which, a radiated
wave encounters at the interface of earth and
air, a nnmber of factors are drastically differ
ent for buried antennas as compared to an
antenna in air.

Because of the antenna being in a differ.
ent medium, the length /impedance versus
frequency characteristics are different For
instance, a simple dipole buried l ' in soil of
moderate conductivity would be about 17%'
long for 20 meters and have a center im
pedance of about 450 ohms. As may be
imagined, these figures are very dependent
upon the exact conductivity of the soil.

Because of the interface between earth and
air, the radiation from a horizontal, buried
antenna when it reaches the surface sets up
a vertically-polarized ground wave. This fac
tor, of course, is ideal for emergency com-

(B )
100' WIRE

l!NSULATEDI

Fig'. 1 The dipole (AJ end 100 ft. long wire types
of buried antennas. Constructional details are given
in the text.
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munications work with vertically-polarized
mobile stations.

Antenna forms

Many different form s have been tried for
buried antennas and even complex directive
arrays have been constructed. However, for
amateur purposes, the dipole and 100' long
wire are probably the most useful forms.
(Fig. 1.)

The formula for the length of a dipole de
ponds upon ground conductivity as well as
other factors and would not be of much use
to the average amateur. The best procedure
for constructing a dipole is simply to cut it
to 80% of the free-space length and then
trim the ends equally until the lowest S\VR
is achieved. If buried in an area where
ground conditions remain stable, the length
does not have to be changed again.

Iu areas where ground conditions and sur
face conditions (snow, extreme changes of
vegetation) are not stable, the 100' long wire
should be used. Although an antenna coupler,
such as a transmatch, is required to allow
compensating for impedance changes with
varying ground conditions, the antenna can

<then also be used for multiband operat ion.
In typical soil the input resistance of such
an an tenna will vary from 50 to 600 ohms
and the reactance from + j400 ohms over
the 2-20 MHz range. The first resonance will
be between 750 and 1800 kHz, wbich makes
it effective from 80 meters on down. This
type of antenna has been used by the Army
in Viet Nam with good results over short
tactical distances.

Construction

Whether a dipole or 100' long wire is used,
the wire used for construction must be in
sulated along its length from the soil aud
care must be taken that moisture does not
penetrate the tips of the wire or the connec
tion to the feed line. Teflon insulated wire,
numbers 22 to 26, is particularly suitable.
Perhaps a less expensive method is to run
plain rubber insulated wire inside plastic
hosing. The ground connection for the 100'
long wire can be a standard 4 or 5' TV type
ground rod.

Efficiency
Many methods have been used for measur

ing the efficiency of buried antennas. Per-
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haps the most realistic for amateur purposes
is to compare the field strength from a buried
antenna to a good, surface quarter-wave ver
tical. Experiments made on this basis have
showed buried antennas of the dipole and
100' long-wire variety, when compared to a
surface antenna resonant at the same fre
quency, to be about 40 db down for a burial
depth of 1'. Roughly, this is about twice the
order of magnitude reduction in signal
strength as would take place between a 8'
loaded 80 meter whip and a full-size quarter
wave 80 meter vertical.

Experimental results

The author constructed a 100' long-wire
buried about 8" and operated on 40 meters.
No impedance measurements were made but
proper loading could be easily achieved with
the use of a transmatch-type coupler, al
th ough some retuning was necessary peri
odically depending on whether the soil sur
face was moist or dry.

No surface, vertical 40 meter antenna was
available to make signal comparisons but
comparisons were made with a 40 meter
dipole elevated about 40 feet. On local and
short-skip contacts, the buried antenna was
never better than 7 "S" units below the di
pole with the average being around 8-9 "5"
units.

Conclusion

Buried antennas still offer many possibil
ities for experimentation. The main caution
to observe is that the length, impedance and
other parameters of surface antennas cannot
be used.

Buried antennas are terribly inefficient as
compared to almost any type of surface an
tenna except perhaps extremely short, un
load ed whips. But, for emergency communi
cations installations, they do offer the possi
bility of having a standby antenna which is
eas ily installed and which can be pre-tuned
and immediately available for use should
something happen to the installation's pri
mnrv antenna.

. .. WlDCG

Reference

For t h o s e who would like fu rther d etailed,
e ngin eering da ta o n b ur ied a nten nas, the fol 
lowing com p ilation o f a r ticles is extremely
useful: I E EE Transactions, Vo l. AP-Il, M ay,
1963. Special Is sue o n El ec tromagnetic Waves
in the Barth. IE EE, Box A, L en ox Hill, New
York 21 , New York.
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Hank Olson W6GXN
3780 Starr King Circle
Palo Alto, California

A Transistor Wien Bridge Oscillator
In this article, W 6GXN discusses the evolut ion of a Wien
Bridge audio oscillator that generates 25-200,000 Hz sine
waves with very low distortion.

Virtua lly every audio oscillator, tha t the
au thor has ever seen in laboratory use. is of
a type ca lled the Wien Bridge. This type of
oscillator is characterized by a particular
configuration of R-C tuning network. T he
original circuit of the \ Vien Bridge Oscillat or
is shown in Fig. 1, as it was first constructed
using vacuum tubes.

In Fig. 1, the two stage circuit sustains
oscilIations because of the phase-shift of the
bridge (a t a particular frequency ) and the
phase shifts of the two amplifiers (assumed
constant over the frequency range of inter
est). Such an He oscillator would produce a
highly nonlinear waveform (like that of an
other R-C oscillator, the astab le multivi
brntor), if it were not for the nonlinear re
sistance "r". The resistance r is variously
called a positive-ternperature-coefficient ther
mistor, a barretter, or a light bulb.

\Vhen the circuit of Fig. 1 is in its desired
state, the tubes are running in class A, and

Front view of W6GXN's Wien Bridge audio osciUafor.
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the output is sinusoida l. A cha nge in oper
ating sta te toward class C (which would pro
duce a much larger output of highly di s
torted waveforms) causes more curren t to
How in the He-r side of the hr;dge. This in
creases the temperature of the light bulb
(r), which causes its resistance to rise. The
increase in resistance of r causes the ga in of
the amplifier stage VI to decrease, which re
stores our original operating level.

To see how the lamp resistance varies wit h
current, Fig. 2 depicts a (commonly used)
6 watts 120 V lamp E-1 plot, with severa l
lines of consta nt resistance d rawn in for refer
ence. The translation of the tube-type \ Vien
Bridge circuit into a transistorized version
has had many prob lems, and the solution of
these problems has been so complica ted that
the basic simplicity of the \Vien Bridge os
cillator often has been lost. In many a trans
istorized \Vien Brid ge audio oscillator. whe n
the problem areas have been designed around,
the resultant circuit hardly resembles the
original \ Vien Brid ge at all. This is not bad,
per se, and several good \Vien Brid ge audio
oscilla tor designs have come forth using bi
polar transistors.t-s

Basically, the reason that the \ Vien Bridge
oscillators using bipolar transistors are so
hard to build is that ord inary transistors have
a relat ively low input impedance in the com
mon emitter configuration.

In Fig, 3, we see a hypothetical Wien
Bridge oscillator using bipolar transistors.
Since the input impedance from base to
ground is fairly low (approximately h,.x£) ,
this low impedance shunts R. and upsets the
requirement that RI = fu. Also, since hoxr
is amplitude sensitive, frequency wiJl be de
pendent on amplitude, These two problems
generally force the designer to :
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Fig. I. Typical tube-type Wien Bridge audio esell
letcr.

Fig. 2. E-I plot of a 6 W, 120 V pilot lamp. Two
constant resistance load lines are also shown for
reference.

Fig. 3. Theoretical transistor version of the Wien
Bridge shown in Fig. I. Unfortunately, this simple
adaptation isn't satisfactory because the low input
impedance of the first transistor appears in parallel
with R2 and loads it too much.

l. Usc low valucs of HI and H2, together with
large values of CI and C2. This means that
resistance tuning must be employed .

2. Use some other negative feedback meth
od for controlling amplitude, ratber tban
the simple lamp-in-the-emitter method.
Negative temperature coefficient thermis
tors and forward-biased diodes are two of
the nonlinear elements used for this.
\Vith the advent of fi eld effect transistors,

the design of simple solid-state \Vien
Bridge oscillators came within easy reach.
The FET has an inherently high input im
pedance in the common source configuration.
However, most of the designs that the author
has seen using an FET as the input ampli
fier, have not used the same sort of lamp
amplitude control as used in the older tube
type circuits.3 •4 •5

The circuits below were redesigned from
the old vacuum tube Wi en Bridge circuits,
for simplicity and ease of understanding. The
first a ttempt, Fig. 4, used the same type light
bulbs as do many of the tube type oscillators,
and also used capacitive tuning.

The circuit of Fig. 4 used on e of the rela
tively new insulated gate FET's, the RCA
3N98. \Vith a mnximum design-capacitance
in each section of the variable capacitor of
500 pF, at the minimum operating frequency,
very high resistances (many megohms) were
required for H, and H2. At such a high im
pedance level, the circuit readily picked up
60-Hz ripple, and it was quite essential tbat
it be enclosed in a shielded cabinent.

Tbe bridge-sensing amplifier was tbe only
FET in the circuit, since this was the only
place where one was needed. A conventional
bipolar voltage amplifier Q! and a compli
mentary emitter-follower completed the os
ci llator. The emitter-Follower was used to
provide a low output impedance. The circuit
was powered by a separate +28 volt regu
lated supply.

Since the main fram e of the dual variable
capacitor was the common terminal, which
was connected to the gate of Qh one would
expect a fairly large stray capacitance to
ground in shunt with C2. This had to be
eq ualized by a trimmer (Ca) across CI if oscil
lation was to be maintained near minimum
C sett ings of the dual variable. Also, of
course. an insulated (ceramic) shaft coup ling
had to be used on the variable capacitor
shaft and the ca pacitor frame had to be sup
ported hy ceramic or higlHlliality plastic in
sulators . c. and Ce., in parallel with C. ami
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Fig. 4. First version of a moderately successful Wien Bridge oscillator. For low frequencies. RI
and R2 have to be so large that the circuit is very susceptible to noise and hum.

C2 were simply to fix the minimum tuning use a single bulb to operate at a source re
capacitance. sistanee of about 600 n. Also, the Sylvania

The design worked quite well in the ranges 1"0 ~IB is physically smaller than most 120
above 100 Hz, but the lowermost range (10 V b ulbs and fits a small bayonet pilot lamp
Hz to 100 Hz), where the required resistance socket , like that for a # 47 or NESI. The
values were 30 megohms, was unreliable, as lamp is available from Allied Radio for $0.46.
feared. At this point, capacitive tuning was The oscillator is constructed in a LMB-\VIA
abandoned in favor of a combination of ca- cab inet, as shown in the photos.
pacitor and resistor switching. The capacitors are switched only each de-

The second and more successful W ien cade, and the resistors are switched in ten
Bridge audio oscillator was built using a increments between decades. The seemingly
junction FET. By switching both R and C, nonsensical increments of frequency were
bridge component values are more manage- chosen to give points that are approximately
able (and ava ilable). The C values in this evenly-spaced on semilog graph paper-the
second version are 0.52 ~F to 500 pF, and the type of paper usually used when plotting the
R values are between 100 nand 3300 n. freq uency response of an audio amplifier.
Fig. 5 shows the circuit of the oscillator; it The four pairs of capacitors were "built-up"
is very similar to Fig. 4, Tbe feedback can- starting with 0.47 ~F, 0.047 ~F, 0.0047
trol element used here is a Sylvania 120 ME ~F, and 470 pF capacitors, by adding small
lamp for which a typ ical E-I curve is shown capacitors in parallel ; a b ridge was used. The
in Fig. 6. Note that th is lamp allows us to resistors were all 1% tolerance types from

T. P.
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Interior of WbGXN 's a udio oscilla tor.

a local surplus emporium; Their marked
values were trusted.

As il l the first oscillator, a small tri mmer
capacitor was placed in parallel with the C
in the series arm of the bridge to make up
for stray capacitance to ground (and the in
put capacitance of the FET.) This trimmer
was not necessary except on the high range,
where 500 pF capacitors were used.

A burgess V15, 22'h volt, battery was used
to power the oscillator. It is mounted under
the chassis in an Austiu # 113 battery clip.
In this mounting configuration, the battery
cannot damage the circuit board if it leaks.
A test point is provided on the rear of the
cabinet to tes t the battery voltage under load.

A quick check at 1000 Hz revealed that
second harmonic content of the waveform
was 48 dB below the fundamental. Higher
harmonic content was greater than 50 dB
down, with the even harmonics being the

Proof Positive

Have you ever found yourself with a fine
project to build, and then discovered that
you have all the components on hand but
the rf chokes used in the circuit? Perhaps
you've wondered if any of the chokes you
have in your junk box will work. Well, here's
a way to find out. It's an old idea, but a
good one, The only equipment you need is
a grid dip meter. Set the GDO to the fre
quency of the part of the circuit in which
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Fig. 6. E-I plot of the Sylvanis 120·MB pilot lamp.

strongest. The output amplitude was within
1 dB across the entire frequency range.

The author wishes to thank Gene Howell ,
WB6JOV, for the photographs of the audio
oscillator.

.. . W6GXN
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5. SlIinconix Incorporated , FE'l' e lI' l'n it 1(leaH
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you are going to use the choke, Then select
a junk box choke that looks like it might
work, and. holding one lead, touch the other
to one of the exposed pins on the grid
dipper coil. There will likely be a change
in the GDO meter reading. The greater the
change, the poorer the choke will work at
the selected frequency. 1£ little or no de
fl ection is noted, the choke will work fine
at this frequency, This is a good method
for testing those TV peaking coils and other
chokes found in so many junked TV sets.

. . . W . R. Lingenbrink W6HGX
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SUDDENLY YOU'RE WORKING MORE STATIONS ...
Pulling in the Weak Ones

that demand the sensitivity of DAVeO'S
exclusive Field-Effect front end •••

Knifing Through the QRM
by choosing the optimum selectivity for
conditions-a razor-sharp ew filter, a
near-perfect SSB Mechanical filter, or a
fine AM filter •••

Blanking Out Noise
from power lines and ignition with the no-extra-cost neise-blenker that lets you extract
a Q5 signal you couldn't know existed with out it .••

or nulling an offending carrier with the T-notch. The DR-3D communications receiver coven all the ham
b.nds from 80 meters through 50.550 Me in the e-meter band. It has a built-in crystal calibrator, full
AGC, Teflon wiring and · plug-in modules for all active circuitry. It is the most versatile receiver ever
produced, and it can be operated from an AC pad or from batteries in fixed, mobile, and portable
oper.tions.

,

Frequency coverage: 10 550 ~c segments covering
the entire 80, 40, 20, 15. 10 meter ham bands
plus 50.0-50.55 in 6 meters and 9.5·10.05 WWV.
Provision for two extra ranges.

Sensitivity: Better than .6 microvolts for JOdb sIn.

Selectivity: SSB: 2.1 lC Collins mechanical filter
AM: 5 lC ceramic/transformer fi lter
CW: 200 cycle crystal filter

Stability: Negligible warm-up; leu than 100 cps
per hour; leu than 25 cps for 20% power supply
variation. Extreme resistance to shock and vi·
bration.

Detectors: Separate AM and SSB/CW product
detectors; crystal.controlled BFO.

Naise Llllli••r: True blanking action preceding
selectivity: has separate ANL amplifiers and
detector; front panel t"res},old control.

The DR·30 is fully compatible with any transmitter.

At • cost equivalent"to an accessory PTO, the OR·30

gives the transceiver·equipped station an unequalled

receiying capability. It is the appropriate nucleus

for any amateur station.

DAVCO receivers for telemetry, radio astron
omy, WWV, SWL's and other special applica
tions are nail.ble from stock. or can be
provided to your specifications. Your inquiry,
detaili", your requirements, is invited.

RF Stage: low noise premium Field-Effect RF ampli
fier and first mixer; tuned circuits employ high-Q
toroidal inductors.

Semiconductor Complement:
23 hi-polar tr.nsidors
2 Field·Effeet transistors

10 signal diodes
I power diode
2 tener diodes

Size: 4" high, 7'18" wide, 6" deep. Weight: 7 pounds
Power requirements: 12 volts DC @ 300 rna.

maximum.
Price: from factory $389.50

DR-30-s: Complete regulated power supply for
operation of DR-30 from J 10/230 volts 50/60
cps, plus battery holder for 9 O·site cells for
portable operation; speaker, earphone jack. (II.
lustrated above) _ _ $39.50

Send us your card for an information package con.
taining evaluations of the OR·30 by the staffs of
CQ (December 19661, QST (Jenuery 1967) e.d 73
(May 1965), .n 8 page technical brochure and a
complete schematic. DAveo products are evell
able direct from the f.ctory.

I:2AVaCELECTRONICS, INC.
P. o. Box 2677

2024 South Monroe Street
Tallahassee, Florida 32304

,



Alan 8iggs W3ZP
MR 2
Doylestown. Pe.

Have You Tried Air Mobile?

fly some strange coincidence, the number
of licensed hams roughl y equals the number
of licensed private and civil pilots. A guess
would also suggest that the number of ac
tive stations would also ap proximate the
number of active civilian aircraft ( 100,000) .
It also holds that there are a numher of
hams who are act ively in terested in flying.
What the percentage is, I don't know. At
a recent luncheon of fifty hams at the
Colt's Neck Inn, six where active pilots, and
at least two make it a regular practice to
operate air mobiles. There must be a lot of
interest, for whenever I operate from my
plane, stations are always asking for d e
tailed information on the equipment used ,
particularly the antenna.

I have tried many different arrangements,
in different planes, with varying results.
These range from meters in a luscombe in
1839 to a crystal controlled H W -12 in a
Stinson from Isla Muj eres to Kew W est in
1966 . The results have been both good and
bad. When I operated five meters in the Lus
combe I used a superregenerative receiver.
Since the flight (only one) was in the metro
politan New York area, every thing could

Crystal-controlled HW-12 under the rear seat of the
Stinson Voyag er. Photo by W3PYF.
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he heard ( including ten meter harmonics ) ,
b ut with the poor selectivity of the super
regenerative receiver, nothing could be
copied .

In the 19.50's many of us took part or
heard of the work of Arth ur Collins, Gen
eral Butch Griswald , General C ur t L emay
and others when they so effectively d emon
strated to the Air Force the benefits of SSB
for HF air-to-air and air-to-ground com
munications. For the past six years all my
airborn hamming has been on SSB. Different
planes and different equipment have been
used but always with the same satisfying
results. With the adoption of SSB and the
availability of light, efficient transceivers,
the utility and effectiveness of airborne ham
communicat ion has been greatly enhanced.

Our first use of a modern transceiver in a
plane was with a KW M-2 in a Bellanca
Cruismaster in 1960. In this case the KWM-2
was set on the rear seat, the power supp ly
on the floor and all connections were made
to a terminal plate about 3" x 12" on the
lower right panel of the rear of the seat.
Use of this panel avoided alternation of the
plane's weight and balance. The plate had
outlets for 12 V DC, Audio, and antenna.
The antenna and audio used phono jacks
and the 12 V DC used standard 110 V
polarized female outlet. Naturally it was
fused . For an antenna, there was the fixed
sense antenna for the ADF which ran from
the top of the cabin to the tail. I t was just
short of a q uarter wave for 20 meters.

A switch was added over the pilot's head,
which changed this antenna from the ADF
to the outlet plate in the rear through a load
ing coil and coax. This loading coil made
the antenna resonant on twen ty. There were
other positions on the switch which pro
vided for operation on 40 and 75 hut very
litt le were done on these frequencies as the
performance there left much to be d esired.
I have never had much luck from the plane
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on frequencies where the antenna was not
nearly resonant in itself, or where it needed
a large loading coil. This arrangement was
used with great success on many trips to
Florida and one from Florida down through
the Bahamas to Haiti, the Virgin Islands,
Puerto Rico and back to West Palm Beach
in February, 1962. All of the trip was on
twenty meters. There was constant com
munication from our take-off at Stuart, Flor
ida, heading out over the water to Great
Exuma, with one stop at Grand Bahama.
Communications were solid. There was a
brief time after the ground wave gave up
and before the sky wave came in when con
tacts were made with stations in the north,
but at no tim e were we out of contact on
the ham radio. In fact, when we were in
sight of W est End, Grand Bahama, and
could not raise Palm Beach on the aircraft
VHF radio, Bnd Walker, W2EE/4, parked
in his car in front of the Palm Beach Tower,
stepped in and closed our flight plan for
us after getting our request for the same
on twenty meters.

This was my first experience at over
water flying in a single engine plane. As
they say, the engine always goes into auto
matic rough wh en over water, and this was
no exception. What a wonderful relief it was
to have W4RNT and many others ready to
summon help immediately if it was needed.
It wasn't until after our return that I learned
that Babe, W4RNT, my anchor post, could
not find Georgetown, Great Exuma, on his
maps spread on the floor of his shack as
he followed our course. After an overnight
stop at Georgetown, we left early for Port
Au-Prince, Haiti. The whole crowd was wait
ing for our appearance on twenty meters
which kept us company constantly.

At Port-Au-Prince we were met by HH9DL
who escorted us to his plantation on the
north coast, near Cap Haitien. Don, HH9DL,
whom we had met on twenty meters, also
is a pilot. After talking to him several
times on twenty meters we accidently met
while we were both grounded in Salisbury,
Maryland, on account of weather. He hos
heen flying his Cessa 19.5 back and forth
between Miami and Haiti for eight or ten
years. It was his encouragement that in
spired me to make this particular island
hopping flight.

Don helped us clear customs, which spoke
only French, then led us, in his 195 back
north to the plantation, about a hundred
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Alan W3ZP and his wife as they prepared for a
flight to the Virgin Islands. Photo by W4RNT.

miles. It took only 45 minutes by air but
would have been .an all day ride over im
possible roads.

A few beautiful days were enjoyed at
the plantation, where the hospitality in
cluded their Mar'd Grau. HH9GR, George
Rippey, and HH9DS, Dick Smith, are also
with the plantation Dauphine.

Returning to Port-Au-Prince for one night
and some shopping, there was an early take
off and uver the mountains skirting the
Dominican coast some 30 miles over Mona
Island, Puerto Rico and landing at St. Croix,
Virgin Islands. non-stop.

At no time was there any breakdown in
the ham communications with any stations
following our course constantly. Very com
forting as, for t: ~ \ ~ most part, it was our only
communications.

The return trip went about the same way.
To San Juan, then over water with no sight
of land for some 500 miles to Creat Inagua.
A gas stop there and then non-stop to West
Palm Beach. The ham contacts were con
tinuous. Between Great Exuma and Nassau,
we talked to, passed, but never saw, WIPRI,
who was flying his Bonanza_south and op
erating his KWM-2 on twenty meters too.

Frank Melville, W2AQK, followed US that
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Th e HW-12 DC supply installed under the rear seat
of t he Stinson Voyager. Photo by W3PYF.

day by about an hour, but we did not see
him after leaving San Juan. He had no air
mobile, just a K\VM-l which he carried in
his baggage. He had set it up on St. Croix.
\Vith no air mobile, he was sort of out of
the club.

After that trip , and at WIPRI's sugges
tion, we obtained a surplus \V\V2 electric
antenna reeJ, which are so plentiful. They
are designed for 24V DC, but they work
quite well all 12 V. They are used with a
reflected povver meter. Just run the antenna
out till there is minimum reflected power.
T his is clone for any frequency and pro
vides excellent performance; - far better than
the shorter antennas. Of course rememher
to reel in the antenna hefore landing or
carry along a lot of spare antenna wire. \Ve
have used 40-lb . test phosphor bron ze fish
line successfully at 100 mph speeds, but
heavier wire, with a cotton center, is neces
sary for the 150-200 mph speeds. A two to

Antenna and funnel hanging from the belly of the
Stinson Voyag er. Photo by W3PYF.

Electric: antenna reel c:ontrol and r. Aect. d power
meter. Photo by W3PYF.

four inch plastic funnel on the end of the
wire serves as an effective drag.

If you do make any trips with an air
mobile , you will probably find that you will
want some ham radio at your d estination
or stops. T ake along an ac supply and some
wire for an antenna .

Later the KWM2 was replaced with an
HW-12 crystal controlled on 3999 per April
1965 QST. With the superior performance
of the long antenna, distances up to 800
1200 miles can be covered consistent ly with
out the dead spots of the h igher frequencies.
Later this whole set-up was taken from the
Bellanca and installed in a 1948 Stinson.
As shown in the photos, here again every
thing is plug-in. Not only does it simplify
conformance with the FAA regulations but
it is also possible to take the HW-12 and
power supply from the plane to the car
in a few minutes.

In the winter of 1966 a fine trip was
enjoyed in this Stinston. Starting from near
home at Doylestown, Pennsylvania, one bit
ter cold morning. the night was spent a t
Memphis after stops at Cleveland, and Bowl
ing Green, Kentucky. The next night it was
Rockport, Texas. Then on around the Gulf
with stops at Tampico, Vera Cruz, Ciudad
Del Carmen and across the Yucatan jungle
to the isle of Women, Isla Mujcrcs.

If you examine the radiation pattern of a
horizontal antenna as given in a handbook,
you will see that there is a lot of very
low angle rad iation from a horizontal an
tenna many wavelengths high. This is born
out in practice from the plane. Signals on
the long skip are very good . There was no
problem working clear across the gulf on
3999 even during the middle of the day.
The di stance was as much as 1000 and 1200
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The NEW TX·62
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NEW AMECO VfO fOR 6, 2 &m METERS
The new AmetO VFO-621 is a companion unit d esigned
to opera te with the Ameco TX-62. It can also be used
with a ny other commercia 16, 2, or 1Y2 meter trcnsmltter,

Because It uses a transistorized oscillotol circuit, it Is ex
tremely stable. An amplifier sta ge provides high output
a t 24·26 Me. Th e VFO Includes a built-in solid state
Zener d iode regulated AC power supply.

This new VfO Is truly an exceptiona l performer 01

a very IQWprice Model VfO·621 $59.95 net.

In response to the demand for an lnex
pensive compact VHF transmitter, Ameco
has brought out Its new 2 and 6 meter
transmitter. It is easy to tune because all
circuits up to the final "a re broadbanded.
Th ere Is no oth er -t ransmttter l ike it on
the market!

SPECIFICATIONS AND FEATURES
power Input to fi nal: 75W. CW, 75W. peak
" on pn one.

Tube lineup: 6GKS-ose., tripIer, SGKG
doubler, 7868 tr lp ter (on 2 meters)
7984·Finar. 12AX7 and 6G K6 modulator.

erystat-ecntrctted or external VFO. Crystals
used are inexpensive 8 Me type.

Meter reads final cathode cu rrent, final
grid current and RF outpu t.

Solid state power supply.
Mike/key Jack and crystal socket on front

pane l. Pu sh-to-ta lk mike jack.
Potentiometer type d(ive control. Audio

Ra in control.
AddItional ccnneetlons in rear"for key and

relay.
Mldel TX·62 Wired and Tesled Dnl)' $149.95

miles. I have also noticed times when I
could hear and work these long distanecs
while they could not be heard at fixed sta-

. ticns directly below me.
An Ac supply was carried on this Mexican

trip along with a portable antenna. It came
very handy on the Isle of Women. The op
eration there was not legal, as we had
not gotten a Mexican license and there were
no hams on Isla Mujeras whose calls we
could borrow. Of course we were not legal
fI ying over Mexico either. We always signed
our location as south of Brownsville.

We were held up at Isla Mujeras by bad
weather for several days. There was no
way of getting weather reports or forecasts.
We particularly needed to know the winds
aloft forecast for Key \ Vest in order to
calculate our ability to reach Key West,
400 miles away, with the fuel we had
aborad. One morning, before the weather
had cleared, we had a brief contact with
Art Lynch, W4DJK, in Fort Myers, F lorida.
All of those contacts from Isla Mujeres were
brief. Our hotel room was less than 100 yards
from the government radio station. Their
key clicks were loud and I did not want
any questions asked about the legality of
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my operation. Art called the airport in Fort
Myers and got a favorable wind and weather
forecast. Even though the weather looked
bad where we were, with rain and low
clouds, we took off keeping low and under
the clouds in rain. The weather did improve
after we were about 200 miles out. It is
a good thing we had that report from Florida
for had we not made it that one day, the
weather was bad for the next two weeks.
Also, it is extremely hazardous to fly into
unknown weather when you are forced to
stretch your fuel supply.

During this flight was the only time we
lost ham communications. Nothing could be
heard on the receiver. Later I found it was
just a short in the speaker plug, but it d id
put us out of business. The boys in F lorida
did hear my transmissions, I learned later.
On landing at Key West, I phoned Arthur
immediately and relieved the concern of the
many stations listening.

As with automobile mobile, air mobile is
more useful on a long trip than on a short
trip. I feel that it is a must for trips outside
the country where public communications
may be spotty. It has certainly proven itself
to be very useful. • • . W3ZP
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Tom O'Hara W60 RG
10253 East Nadine
Temple City, Calif.

FM Subcarrier Generator for Ham TV

Amateur television, or ATV, is beginning
to become quite popular. The availability of
inexpensive vidicon cameras and the many
articles appearing in ham magazines about
TV have made it possible for the ham who
wants something different, but not too diffi
cult or expensive, to try ATV. However, one
big problem of ATV'ers has been transmit
ting audio. One method is to use a complete
ly separate transmitter and receiver system,
as for example on two meters. This requires
a lot of extra equipment and cost, and means
that your audio cannot be received on a
standard TV set used for video reception
with a converter.

Another method of transmitting audio is to
use a completely separate transmitter 4.5
MHz away from the video carrier and either
feed the audio signal to another antenna or
through a complex diplexer to the common
440 MHz TV antenna. This method is also
expensive as it requires a complete trans
mitter and power supply for audio.

A better approach, I feel, is the simple

4.5 MHz FM subscriber generator described
in this article. It produces more than 1 V
p-p carrier which can be fed into your video
modulator either at the camera end of the
cable, or at the modulator. The components
are not critical; the transistors can be al
most any of the inexpensive new epoxy-cased
types.

The circuit (shown in Fig. 1) consists of
two stages of audio amplification from a
high-Z microphone feeding a Varlcap-con
trolled oscillator at about 4.5 MHz. The
Varicap changes capacitance at an audio rate
giving true FM output. The fourth transistor
is used for isolation and to provide a low
impedance output.

The generator can be built in many differ
ent ways: Vector board, Veroboard, etched
circuit board, etc. A convenient method is
to use plain insulating board with holes
drilled for components and jumper wires for
connectors. Care should be taken to prevent
ground loops or pick up from long leads if
used on the same chassis with a transmitter

+12 -18
20mA

2.2M '0> '00>
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Fig. I. A simple transistorized FM subcarrier generator for transmitting autl'io on a video tro nsmitter.
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!ADD PUNCH AND CLARITY TO YOUR SIGNAL !
• INSTANTANEOUS LIM ITING ACTION

• NO APPRECIABLE DISTORTION

• COMPLETELY COMPATIBLE W ITH SSB

• TALK POWER GAIN AT LEAST IOdb

• OPTIMUM FREQUENCY RESPONSE

• INSTALLS IN MICROPHONE LEAD

• ALL SOLiD STATE PR INTED C IRCU ITRY

NEW
COMDEL SPEECH PROCESSOR MODEL CSP 11

1\ prototype of th e CSP I I he s proved itself on effective communica tion eid on the emeteur bo nds
ove r severoI ye crs. Its prominent Featu re is the inste ntenec us limitin g ection without the harmonic
distortion which often ma kes the use of conventional speech clippers merqinel, perticule rly with
SSB transmitters. Design ed for re lat ive ly insensitive high Z mic rophones-a qein control is p rovided
the unit will enhance the inte lligi bility of voice siq nels considerably under difficult condi t ions. " MIL"
design end construction is employed t hroug hout for hig h reliobil ity end long life . Power is obtai ned
from intern e t batteries (6 "0" cells-life exceeds 300 hours) or exte rnal source. Free b rochure will
b. sent on req uest.

PRICE: $1 11.00 POST PAID IN U.S.A. (Mass. residents add 3ey. tax)

COMDEL INC.-218 BAY ROAD-HAMILTON, MASS.-01982

Fig. 2. Improving your video amplifier-modulafor's
response at 4.5 MHL A typical circuit without.
4.5 MHz peaking circuit is shown at left. with th.
added components at right.

,
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out on the video carrier, and subtracts a little
power from it. It's only a small amount, and
shouldn't make much difference.

This method has been used successfully
ill the Los Angeles area. It enables simul
taneous conversation between hte transmit
ting and receiving sta tions for quicker and
better fine adjustments .

For any reader who doesn't feel like mak
ing his own generator. I can supply the fin
ished unit on a printed circuit board for $15
postpaid.

and modulator. The best way to wire the
circuit is in the same order as the schematic.

The generator is easy to test. Apply pow
er, and if nothing smokes, listen for a sig
nal on a general coverage receiver tuned to
4.5 I\IHz. Adjust the slug of Ll if necessary.
Then connect a crystal or high impedance
dynamic mike and check for F1\.'1 audio out
put by listening to the receiver. If you don't
have a receiver that covers 4.5 ~lHz, you
can connect the generator to your video mon
itor if it has an audio as well as video input,
or connect the generator to your modulator
and transmit on the air.

Unless you have a scope with response
out to 5 MHz, it is hard to tell how much
audio subcarrier voltage to out with the
video. The usual ratio is 1 V video to ¥4 V
p-p audio at the modulator input. This is
assuming that your modulator is flat out to
5 MHz. If it is not, then you can peak it up
at 4.5 MHz by adding a tnned circuit as
shown in Fig. 2. This added circuit may give
you greater definition, too.

Now as for the trausnntter, tune the fin al
to favor the upper sideband since your re
ceiver is tuned that way. The only drawback
with this system is that the audio is going
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6 METER TRANSCEIVER
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A Low-Cost Vertic:al Antenna
A number of manufacturers make simple

vertical antennas with loading coils. These
antennas take little space, work on all bands,
and perform well. Here's a home-made ver
sion of this type of vertical antenna that can
be ma de very easily. T he drawing tells
how to make it. Adjustment is very easy.
For eighty meters, set the shorting tap about
one-third of the way down the coil. The
feed. line should be set a few turns up from
ground for a starter. Then try different
sett ings until the S\VR is as low as you need
to get it. I get about 1.1:1 at 3.68 MHz.
So far [ have worked stations in Alabama
and out to the East Coast during the evening
hours, and stations in the surround ing states
during the day on 80 meters. My signal re ..
ports were no lower than 5-7 using about
160 walls input. Total cost was under $5.

... John Sharples WA9MYR

PREPAID IN USASWAN 250 $325

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA
" Northern California's Most Complete Ham Siore"
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A- (HASSIS
8-00UBlIR
(-5101 RAil
0-1lI0 CAP
1- TOP (OVIR
I - BOTTOM (OVER
G-IiOllT PANEl
H- RIAR PANEl

FEATURES:
• Extruded aluminum side plates for
stre ngth, beauty and rigidity.
• Leather grained top and bottom
covers.
• Moulded plastic end caps for pro
tection and appearance.
• No panels less than 16 gauge.
• Vertically adjustable floor per
mits printed circuit or tube layout.
• Rear. panel heat sink prepunched
for up to eight TO-3 transistors.
• Removal of six screws, top or bot..
tom, exposes the complete device for
service yet maintains all front and
rear panel controls and connectors in
operating position .

• Front and rear panels are blank
for layout of your choice, can be
worked with hand tools or Greenlee
type punches.
• Complete with all fasteners and
detailed instructions.

PRICES:
Model 30, 40, 50 $12.9S
Model 60, 70, 90 $13.9S

Aluminum chassis included

Postage prepaid in continental U.S.
California residents add 4 % sales tax.

I,
. . . a professional approach to en..
closing experimental projects. De
signed with external appearance
worthy of the time involved in cir
cuitry and layout, a new enclosure
has been introduced by JUSTIN, INC.

ACCESSORIES AND REPLACEMENT PARTS
REPLACEMENT PARTS:
TOP AND BOTTOM COVERS,

lea ther gr~in all models $6.25
FRONT AND REAR PANELS................• II models 4.95
ALUMINUM CHASSIS, front and rear

doubler brackets .... .........•.....•••...•..all models $4.75
Make certain model number is included in order.

ACCESSORIES:
TRANSISTOR (TO-3) HEAT SINK lOR

REAR PANEL, prepunched AII models
2 TRANSiSTOR.... $3.95 6 TRANSiSTOR.... $4.60
4 TRANSiSTOR.... 4.25 8 TRANSiSTOR.... 4.95
P. C. BOARD 0{6 Epoxy, one ounce one side copper),

front and rear doubler brackets, all models $6.25

COMPONENT MOUNTING AREA IN SQUARE INCHES
MODEL HEIGHT WroTH DEPTH ..

30 3.25 5.25 7.50 32
40 3.25 5.75 9.50 41
50 3.25 8.75 7.50 52
60 3.25 8.75 9.50 68
70 3.25 11.50 7.50 71
90 3.25 11.S0 9.50 92

AT YOUR LOCAL DEALER
DR DIRECT FROM
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justin, inc.
BO X 13 5 . SA N G A BRiEl . CA li FO RN IA

DEALER AND DISTRIBUTOR
INQUIRY INVITED
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James Dandy Diode Tester
Jim Ashe W2DXH
Freeville, N. Y.

If you've wondered how to check the condition and char
acteristics of junk box diodes, here's an article for you.
It's a simple, inexpensive tester for low voltage diodes.

I think tha t semiconductor diodes are al
most as useful in circuit construction as resis
tors and capacitors. Used properly, diodes
are good for all sorts of tricks beyond detect
ing rf and rectifying ac, Well, I recently saw
a chance to acquire a huge batch of assorted
computer types at an irresistible price (five
dollars), and my resistance being what it is,
I bought them all. But when I got them into
my lab. a new perspective emerged: which
ones are good? As I was sorting out the color
coded varieties, I developed an idea.

Like Topsy, the idea growed upl It be
came a schematic and some simple calcula
tions. It developed into a mess of clip leads
and components attached to a Heathkit oscil
loscope. And fin ally I built .. . a James
Dandy Diode Tester.

This simple circuit tells which end of the
diode is which, what its reverse breakdown
characteristics are, and it gives you a rough
indication of quality. You'll have to try some
thing else if you're interested in determining
rf performance or pulse risetime and turnoff
characteristics, but you can tell if it's worth
further attention. The Tester also checks
zeners and transistors by observing the pro
perties of their inherent diodes. And maybe

there are one or two other uses we can find
for it.

Theory
If we pare all the tr immings off the James

Dandy Tester schematic, we end up with
Fig. I. This shows a high-voltage transformer
in series with a resistor and a diode, and an
output terminal added across the diode. Note
that the diode points up. A second winding
which provides the scope sweep voltage is
not needed for a basic explanation. So let's
work out what happens when the circuit is
turned on. The key lies in the diode proper
ties of reverse breakdown, forward conduc
tion, and internal resistance.

The dotted box in Fig. I represents the
shell of the rea l diode. Electronically we can
never open up this shell and find something
inside that visibly accounts for what the
diode does. But we can suppose there's a
perfect diode inside the shell, and a resistor
that somewhat spoils the diode's properties.
Then we can describe the real diode's be
havior in terms of this model. My diode-

TRANSfORYER OUTPUT

VOl.TAGE SEEN

"""" ""'"

Fig. I. B.uic circuit of the rester.

rc ""'"r VERT. INPUT

Fig. 2. Wher. the diode ehereeterlstles curve com.s
from.
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Fig. 3. Complete schematic of the James Oandy Diode Tester.

resistor model is very simp le but it'll get
by for now. So let's say the perfect diode goes
into reverse breakdown at 20 volt s, forward
conduction at 0.7 volts (appropriate for sli
resistor has the rather high value of 100
con. choose 0.2 volts for germanium) and the
uhms.

Fig. 2 illustrates the resulting situation
with two superimposed curves. The upper
curve represents the 150 volt RMS sine wave.
always seen at the transformer terminals. The
lower curve shows what we see at the d iode
terminals, generally a much lower voltage.
Let's follow this through a complete cycle.

Starting at zero volts and going in the
positive direction, we follow the sine wave
along its natural course until it reaches 20
volts. At this level the diode goes into con
duction, and the circuit sees the 100·ohm
resistor as a heavy load with its bottom end
held at 20 volts. This sta te continues unti l the
transformer's sine wave returns to the 20 volt
level on Us downward swing. Then the diode
goes off, we return to the sine curve, and
follow its natural course back to zero.

The 150 volt RMS wave goes to 212 volts
peak at the center of the half-cycle. We see
roughly 200 volts across 10 Kilohms, or about
20 rnA at this instant. Passing through the
diode's 100 ohms, this current adds 2 volts
to the perfect diode's 20 volts. We will have
to push the top of the diode voltage curve up
a little bit, and we should round off the cor
ners since that's what we expect to find in
a real circuit. This is how we get Fig. 2,
which very closely resembles the real curves
you will observe using a tri ggered or saw
tooth sweep .

The negative half-cycle closely resembles
the positive curve, hut the break points are
very much closer to zero. The (s ilicon) diode

takes over at 0.7 volts rather than 20 volts,
and the curve bulges in the opposite direc
tion because the current flow is reversed.

My transformer has a 6-volt heater wind
ing which I put to use as a horizontal sweep
source. This gives a linear presentation. That
is, starting at the center of the trace, which
should rise towards the right, percentage of
distance to the end equals percentage of
peak applied voltage. This eliminates using a
simple trig equation if you want to know the
diode current at any part of the curve. And
it gives a presentation closely resembling the
manual and textbook illustrations. By chang
ing some output connections you can get
an exact correspondence.

Depending upon conditions of operation,
200 volts or more can appear at the Test
er output terminals. If you're looking at
fine detail in the diode characteristics, this
could be applied directly to your scope's
input tube. The 33k resistor in series with the
vertical output terminal limits current flow
under these and short-circuits conditions to

Fig. 4. Bottom view of the Tester. The calibration
zeners are on the lug strip at the upper right hand
corner of the chassis.
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fig. 5. Top view . 1
finished the Tester with
sloW'·drying enamel and
freehand India ink letter
ing.

5 rnA or so at the price of a slight loss in
signal amplitude. A much larger current is
available at the diode test terminals, so
watch your fingersl Turn the Tester off when
changing diodes.

Construction
Fig. 3 shows a complete schematic of the

Tester. Those protective resistors and the
two-pole power switch might seem a little
elaborate to you. But I've been in this field
for some time and I think I've blown as big
fuses as anybody, and got bit a few times too.
The lots of little precautions like these
tucked away in everything I build add up to
a pretty fair insurance policy for me as well
as the gear.

A 5x7x2 chassis serves as case and panel.

Fig. 6. Assorted leads for the tesfer. They go well
with the Heathkit transistor t.st.r too.
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and a bottom plate makes a worthwhile im
provement. All wiring is point-to-point, and
three ll-lug solder strips provide additional
useful tie points. About half the lugs actually
got used. Fig. 4 shows a bottom view of the
Tester. . I

You can see the transformer in the lower
left hand corner of the chassis. If your trans
former won't go in upside down there is
lots of room on the back wall. The AC
cheater-cord connector goes in the LH side
wall beside the transformer, with a half-inch
of clearance around its solder lugs. The fuse
holder is in the same wall perhaps two inches
forward. There wasn't enough room for it
on the top. and fuseholders aren't very in
teresting anyway. I might have used a TV
solder-in fuse and saved cutting a hole.

On the top surface, three rotary switches
and a neon pilot lamp are mounted on the
same line slightly more than one inch from
the front wall. See Fig. 5. With the transistor
and diode terminals toward the rear. there is
a clear area across the inside of the chassis
which takes two of the three ll-lug strips.

I used banana jacks for all test and output
connections. They seem to be more conven
ient than anything else. Fig. 6 shows a col
lection of connecting adapters made up for
the Tester. The ones on the left are made up
of Graybill #2-0 breadboarding terminals
soldered onto banana plugs, and they are
particularly handy when testing diodes. The
others are make up of banana plugs and some
light and some heavy wire, with Mueller's
micro-gator clips. The more common alligator
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Only fro m H USTLEH will you receive the
mechanica l and e lectrica l per fo rmance you want
in a 4 Band Trap Vertical. Make the com 
parison a nd sec for yourself.

Look what you get with Hustle r!

• Ind ividually and precisely tuned traps!
• Lowest SWR and Widest Band width!
• Outstanding mechanical construction!
• Heavy gauge heat treated aluminum!
• Stainless and cadimum plated steel parts!
• Base impedance nominal 52 ohms!
• 5 Band operation with 75 meter mobile resonator

on top.
• WHOLE SANO OPERATION WITHOUT

READJUSTMENT!
• Performance that defies comparison. Show us

where any other is better!

FIXED STATION
TRAP VERTICAL

(jJU~B) ANTENNAS

GET THE ENTIRE BAND-BOTH CW AND
PHONE WITH ONE TUNING ADJUSTMENT!
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clips just don't get a grip on fine wires and
transistors leads. Somewhere in there is a
transistor socket with short leads, which I
might have color-coded emitter yellow, base
green, and collector blue. These assorted
adapter leads tend to congregate on my
Heathkit transistor tester when I'm not
checking diodes.

A rotary switch turns the power on and
off. I always use a rotary switch in this criti
cal location. A toggle switch could collapse
someday, accidentally turning on the cir
cuit. A rotary switch can't possibly do that,

Fig. 7A. Germanium diode ehereeterlstles, showing
gradual breakdown with increasing reverse voltage,
and low forward resistance.

Fig. 78. Another germanium diode, showing a sharp
knee but poor dynamic resistance.
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and its general health is immediately appar
ent just by looking at it. I like that.

The other two switches are single-pole non
shorting (make after break) rotary switches,
and any of several varieties are usable. Mine
were assembled from CTS parts, purchased
in little boxes and then you assemble what
you need. I see some nice switches in Allied's
#260B catalog on page 308. They are Mal
lory's Series 3200J non-shorting single-gang
switches, and they come already assembled.

When you are finishing up the circuit,
leave the transformer heater leads a little
loose. You may want to reverse them. Before
you finalize things, hook up the tester to a
scope, set the scope to very low vertical sen
sitivity, and see which way the trace goes. It
should be a straight line, rising to the right.
That is, if a positive voltage to the scope's
vertical input deflects the spot upwards, and
to the horizontal input deflects the spot to
the right. Otherwise you may have to re
draw the curves shown in the illustrations.

The calibrating diodes go in last. Finish
up everything else, and use the Tester to
choose them. They'll be zeners or other
diodes that show good zener characteristics.
Details follow shortly.

Component values in this circuit are not
critical because I don't expect too much
from it. If I need exact measurements I get
them somewhere else. I've chosen properly
sized resistors so you can leave it on all night
without anything roasting. If you want to
change those resistors, it's easy. Ohm's Law:

Fig. ic. A germanium diode after overheating. Th.
scope gain is very high, so we see that its diode
chereeterlstles are nearly gone.
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Fig. SA. BE diode of a germanium transistor. Dcwn
ward curve indicates a PNP tra nsistor, and rather
vague conduction and reverse characteristics suq
ged high leakage.

RMS voltage over resistance equals RMS
current. and you can see in Fig. 5 which
values I chose. If you can't find a 150 volt
transformer, compute new resistances for
what you have available. I wouldn't use a
lower voltage because some transistors and
small diodes show breakdown voltages in the
100-volt range.

The case is finished off with good enamel
and careful hand lettering. I won't go into
detail on that because it's pretty well covered
hy my article on the subject in the March
1967 73.

The calibrating zeners
If you have a scope with fixed voltage

ranges, you probably aren't interested in the
calibrating zeners. If not, you need them, but
how are you going to find out what their
values are?

Perhaps you have some zeners of known
characteristics, but the usual 10%, 20% or
greater tolerances seem rather excessive. If
you're familiar with your VTVM, you may
have guessed the answer already: use its
ability to indicate peak-to-peak AC voltages.

A review of the meter manual shonld
answer any questions that may arise. So far
as I know, all inexpensive VTVM's use a
peak-reading circuit. with a meter scale
that is labeled for sine-wave readings. We'll
just convert those estimated sine-wave fig
ures right back to p.p, by multiplying by
2.82. Or perhaps, like my Paco, Pop scales are
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Fig. SB. Be characteristics of the same transidor.
This curve is also downward. and it shows II very
sha rp conduction and breakdown knee.

included on the meter face.
Set up the Tester and your oscilloscope.

Attach your meter ground lead to the Tester
ground return, and the meter probe to the
scope Vertical Input terminal. Set the VTVM
for AC measurements and start testing diodes.
When you come to a diode that has nice
sharp corners and Bat top and bottom, make
an RMS reading, convert to P-P, and you
have that diode calibrated. I think 3 volts is
a little low, because I went through nearly
a hundred diodes and transistors before I
found one of this value; you might try 5
volts and you'll Bnd one quickly. Three more
of them would add up to 15 volts, and these
are probably better choices than 3 and 10
volts.

Remember to make your measurements at
the same current you will use when calibrat
ing the scope. My zeners give true readings
at 1 rnA; you'll get sharp corners more easily
at a higher current.

Testing diodes
The quickest way to understand the Tester

indications is to put a diode in it and then
work out the meaning of the different parts
of the curve. Repeat with several different
diodes. Most everything you need to know
is in the theory section, and in several widely

• •

distributed handbooks. Jnst take a little bit
at a time and ask, how did it get that way?
I've included some illustrative photos and
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Fig. 9A. It's not obvious here, but this si licon tran
sistor BE diode curve turns upwards.

brief explana tions.
All bipolar transistors have two inherent

diodes. One is the base-emitter diode, and
the other is the base-collector diode. The
Tester checks these diodes one at a time, and
it doesn't tell you anything ahout how the
transistor will work. But if one of the diodes
is bad, the transistor won't work. And the
direction the curve goes indicates whether
you have a PNP or an NPN transistor. See
Figs.. 8 and 9.

Why do many diodes show a double line
in the vertical parts of the pattern? These
lines merge at higher currents but are very
distinctly separate for small currents and
large diodes. I think this is phase sh ift of the
applied voltage through the RC network of
series resistor and reverse-hiased diode ca
pacitance hefore it goes into breakdown. In
that case, the LH line would be the right
ward-going trace (phase retarded).

Zener regulators
Do you have trouble finding zener regula

tors? The T ester will find lots of them, and
tell you how they'll work in your circuits.
It's so handy for checking zeners it belongs
in my zeners article (73, October 1966) but
when I wrote that I hadn't thought of it yet .

11 turns out that not only specially built
silicon diodes will serves as zener regulators,
but some unspecial diodes and even ger
manium trnnsistorsl The T ester finds the ones
that can regulate, and some of you out there
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Fig. ~ B. BC characteristics of the same transistor.
I don t know what causes the very noticeable phose
shift. Can somebody tell me?

working with low-power circuits can now
fi~? very low-power zeners to go with them.
\\ Ish, I d found out about this sooner! I
haven t done any work in the matter, but I
expect germanium zeners aren't going to
show as good temperature stability as sili
c~n zen ers. ' Veil , that is another problem.
Fig. I I shows the base-emitter breakdown
character istics of an unlabeled germanium
computer transistor from somebodv's printed
circuit hoard.

Fig . 10. A very close look at a perfectly good G E
Z4XLb.2 zener diode. It shows some zener noise
under 200 microamps, and low dynamic resistance.
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Fiq. II . Be reve rse breakdown curve of an unknown
computer-board germanium transistor. This one would
male a good low-power renee,
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J ohn A. Attaway K411F
P.O. Box 205
Winter Ha ven , Fla. 33881

Some Commandments for DXing

Considering that the avalanche of DX
activity has continued unabated through the
worst of the past sunspot cycle, it seems
logical to presume that the future months
of increased sunspot activity will bring more
and more "country-chasers" to the 80-10
met er band s. Therefore, in order to pre
scribe some measure of order in th e im
pending chaos, it was decided to formulate
a Ten Commandments of DXing. What fi 
na lly emerged does not quite qualify for
this dignified tit le, although there are ten
rather broad rules, so it is offered to you
simply as some commandments for DXing.

1. Keep Up To Date: When Gus, Don,
Jose, or whoever is making the current
DXpcd ition circuit, are on th e road you've
got to know about it , because if you miss
the places they go it may be a long, long
time before you get another chance. There
are several good DX publications which
furnish the latest possible information on
who is going where, when, and what fre
quencies and modes to listen . Among the
leading ones are Cus Brewing's DXers Mag
azine (W4BPD ) , the West Gulf DX Bulle
tin (W5IG}), Geoff Watts DX News-Sheet
from England . and DX-Prcss (PA0 LO U)
from the Netherlands.

2. Never stoke store Than One QSO per
Band per ) lode-with a DXpedition, or bet
ter yet on the very rare ones keep it to
one QSO PERfOD. DXpeditions are usually
staffed by good operators. If you work him
you'll he in the log so there is no need to
deprive others of a chance by making re
peat contacts.

3. Listen to Instructions: If Don says,
«Tuning up .3," then for crying out loud
stay off his Frequency, and if he says call
again, "Only th e station ending in item,
foxtrot: ' then chances are it's my turn so
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give me a chance. If he says, "QRZ WTs
only", then give the 7's a chance . Your
turn will come.

4. \Vatch ConditiOlls: If the rare one is
S4 at your QTH, hut is passing out 40
over 9 reports to some other call area then
chances are you can shout your head off
for an hour with a Texas kilowatt and get
no results. However, when he is 40 over 9
at your place you can frequently work him
with 50 watts.

5. Keep Your Calrs Short: If you call
W9\Vl\'V/IIK0 three times and then sign
your own call three times, Don will prob
ably make four more contacts before you
finish generating QRM nn the frequency.

6. IIear lIim Before You Call lIim: You
may hear W4DQH working YKIAA, but
that doesn't mean you can copy Rasheed at
your QTH. However, you can sure make
QR~[ for the ones who do hear him.

7. Don't Try to Ragc1lCw With the Rare
One: Many rare DX stations enjoy a good
ragchew and it's certainly their privilege.
Nohody wants to give nothing hut RST's
to W ,K's all day long, but if he is working
th em contest style let him. It's up to him
to decide when to stop and shoot the bulI
for a while.

8. Don't Tie Up the DX Station with
Requests for an address; he could be mak
ing three or four more contacts. There are
plenty of ways to Ind out an address, try
the Callbook. the QSL Manager's Directory,
your DX Association bulletin, or the listings
in QST and CQ.

9. Awid Long CQ Calls: These are a symp
tom of lid-I ri s. Short CQs by new DXers
with only a short list of countries con
firmed are jnstifiable, but good DXers spend
most of their time listening. For Petes sake
don't be the fink who calls CQ DX in the
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middle of a pileup. This is the crowning
mark of the number one lunkhead.
and last but very, very far from least:

10. Always Keep Your Logs in Green
uiicli Mean Tim e (GMT) : When a QSL man
ager sits down to make out three or four
thousand cards he doesn't have time to con
vert Lower Slobbovian Daylight Saving
Time to G~IT. If he did it would take him
four times as long and your precious card
would probably end up in File 13.

This is really not the end. This list could
keep going, doubtless you have thought of
a few that I have missed. \Vorthy of note
also are : Don't Tailend , Don't break the
SSB station on 14.110 with GW when he
says no CW please (Argh!J1) , Don't ask
the rare one to stand by for your buddy
when there is a big pileup calling him, etc.

Happy DXing everybody. Really its a lot
of fun .

Capacitively.Coupled
Phase Inverter

The most common phase inverter for rf
is an inductively coupled transformer with
the grid coil center tapped. However, at
times it is difficult to use inductive coupling.
The circuit shown is a method of phase
inversion using capacitive coupling. Trimmer
Cb is adjusted to approximately the output
capacitance of Vi to balance the plate coil.
Coupling capacitors C should be the same
value. About 100 pF works fine on VHF and
500 pF on UF. On VHF the tuning capacitor
should be a miniature butterfly. On the lower
frequencies, a ganged tuning capacitor will
work. I have had excellent results using this
circuit.
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So you've built that solid-state RTTY con
verter, and can't use it because you can't
tune signals with it? The best way to tune
is with a scope. but that $60 and anyway.
a scope is inconvenient to car ry 011 demon
strations.

w ell, here's a small. solid -state indicator
for both mark and space. It uses two #47
light bulbs, four resistors, four 2N697 tran
sistors and two IN270 diodes. The unit is
smaller and lighter than a silver dollar. I
etched a copper-clad board and mounted
the works on it , but a peg board would
work just as well. Take your choice. Connect
up as in Fig. 1, which shows only one of the
two channels. They are identical except that
RL may be different. This resistor will have
to be closed empherically. To adjust COIl

nect the completed unit to both the mark
and space filters and to the power supply.
Connect a 100 k!J pot in place of each RL
and adjust for proper results on a received lOOk
signal. The unit will tri gger at approximate-
ly 0.02 rnA and 3 V. I believe yon will
be very pleased with the operation of th is - O~-...
unit. as I have.

Fig. I. Sch.matic diagram of on. chann.1 of th e
RTIY ind icator.

Fig. 2. Full.size drawinljl of the layout for the .tch.d
circuit beerd.
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SPRING UP
to a new
transceiver
this year!

WE NEED
TRADE INS!

OROFR
TODAY

Complete with
Eimac: 3-~OOOZ

RF section only,
with tube $495

Power Supply,
separate 5300

$79500

LINEAR
AMPLIFIER

Full power input of 2 KW PEP 558-1000 DC Watt.
CW-AM-Rffi. More than 20 important advanced
features. New HD tank gives more output, especi.lly
on 10 meters. Mar. TVI suppression. Most any .xciter
can drive to full output. 220/115 VAC operation.

$1160.00
163.00
198.00
120.00

$ 699.95
99.95

149.95
19.95
6.95

$ 189.95
299.95

79.95
109.95
79.95

109.95

$ 399.95
119.95
149.95

14.95

$ 349.00

75.00
99.50

$ 420.00

95.00
130.00
65.00

szs.eo

UI6 11110 Slnol
KI"",," 3, lalHo,.1a llill

'~."" 11I-111121 (ano """ 114)

MISSION HAM
SUPPLIES

COLLINS KWM·2
516F2 AC powbup
MP-I DC pow/sup
3510·2 mobil. mount

DRAKE TR.4
AC4-AC pl.
DCl-DC pl.
MS4 Spe.~.r

MMK.] mobil. brad••

EICO 753 Kil
EICO 753 wired

(Mobile brackets lnc.]
7SIK AC pow/sup (Kit)
751W pOW/IUp (Wired)
752K DC pow/.up (Kill
752W DC pow/.up (WI,.dj

HALLICRAFTERS SR500
P500 AC pow/sup
P500 DC pow/sup
MR-SOO mobil. mount

NATIONAL 200 •
(Mobile brackets inc.)

AC.200 AC pow/sup
P5150·12 DC pow/sup

SWAN 350
(Mobile brackets Ine.]

117XC AC pow/.up
14-117 DC pow/.up
14X DC Module
5WAN 150 6Met.rs

(U•••••m. pl••• nO)

I will ship to you freight
free! Write to me for top
trade-in allowance! ----------------IMISSION HAM SUPPLIES

I 3316 Mlln Slr..I, RI....lde, CallI. 92511
I ~ Send spec ,hut on ITI l in.n.I OUOTE trade allowance and te rms.I J'leu.....d 1. lect HAM fly.r.
I Put me oe YOllr mailln9 lilt.

I NAME Call _
I (pi.... prInt)
I Addt.1I _

I City St.t. lip _ _
I (Cellf.•rd.... add 4% tu)

~ L---------------- _
A~RIL 1"7 61



VANCUARD
Moon SOl
Made In USA.

'.'. '. " ---

$279.95
SHIPPING COLLECT

COMPLETE WITH LENS

SUB·M INIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

TH E VANGUAR D 501 Is a completely automatic
closed circuit television camera capable of transmit
ting sharp. clear, live pictures to one or more TV sets
of your choice via a tow-cost antenna cable (RG·59U)
up to a distance of 1000 ft without the need for ac
cessories or modifications on t he TV sets. The range
can be extended indefinitely by using line amplifie rs
at repeated intervals or by us ing radio transm itters
where regulations pe rmi t. .

There are hundreds of p ractica l uses in busIness,
hom e, school, etc. for any purpose that requ ires you
or anyone chosen to observe anything taking place
anywhere t he camera is placed. Designed for ccnt! n
uous unattended operation, the au-trenststcr circuitry
of the 501 consumes only 7 watts of power.

SPECIFICATIONS:

• Menur.. 2¥. " ll: 4" ll: r (excludi ng l~s and connedon ).

• Weigh s 31h Ibs.

• Operates on 100·130 volts 50 or 60 cycles, 7 w a"s.

• r ested at 100 to 1250 f .

• Advanced circuitry util izing 35 semi.conductors most of
which are s ilicon.

• Fie ld effect input c~cuit for minnnum vio.o noise.

• Resoluti on guarant..d to exceed sland...ds set by 525
line TV receivers.

• IF outpu t 30,000 microyolts adju stable for channe ls 2
to 6.

• Video output 1.5V pop composit, with stand...d n,S1 "
t ive sync (random inte rlace).

• Vi. wable pictures obtain.ble w ith illumination as low
as I ft . candle.

• Vid icon controlled light compensation; 150/1-

• Adjustable iris on lens enables use in bright sunlight.

• New lon g life, sub-m inlature yidicon w ith spectr al r..
sponse similar to Type 7735A.

• Eledronlcally regulaled power supply and therm ally
compensated circuits eliminate change In picture qu ality
when line voltage and temperature fl uctuate.

• All p.rts gu .... nt..d for , ye,r (ell:cept for open fi l, _
ment on vidicon or br eahg. ).

• Fast. lowoCost " rvice , Iways aY,i l,ble from our factory
in Hollis, N.Y.

Pre·s,t IIdjllltabl, «Intl'll is Indude the following : VldM , aln.
yld.. umptnsatlOIl. p, dllt.l l, vel, t. ru t yo lta". beam YOlt' l"
bum .1I,nment, electneal lOtus, horln nt. l frelillencf. horizon .1
1111. vtrtl,. l frelluency. vertIca l lire. v'rth.l linearity'. modul._
ti'n and RF frellucncy .utput.

Send your o,de, di,ed to ou, factory

VANGUARD LABS
196-23 Jamaica Ave. D.pt. 5 'lollis, N.Y. 11423
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Built-In Speaker
In the old days when it was fashionable

for ham gear to be large and heavy, a sepa
rate speaker was the mark of a quality re
ceiver. A separate speaker was also necessary
to prevent howls from mechanical feedback.

Today we have rock stable equipment, and
small speakers of good quality, and it is of
ten possible to mount the speaker inside the
equipment.

Here is a 3~ inch speaker installed in an
I1W-P. The little brackets are glued on
with epoxy cement to avoid drilling holes.
The wires were fed through the gap be
tween the chassis and the fron t panel. No
parts had to be moved, and all components
are still accessible. The sound comes out
through the ventilating holes, and the speak
er cannot be seen. Although many speakers
can be used, one with a one-ounce magnet
will be louder. It makes little difference if
it is 3.2 ohm or 8 ohm.

Having the speaker in the set means one
less cable to disconnect when moving the rig
from house to car.

... Edward Romney WAIFTV

WWV on the Drake R·4A
Users of Drake R-4A receivers may receive

WWV on 5 MHz without buying additional
crystals or modifying the unit. Set the band
switch to 3.5, the preselector to about 5.3
and switch on the calibrator. Tune in the
calibration signal with the VFO dial reading
between 630-635 and peak with the prese
lector. Switch off the calibrator and under
proper conditions \V\VV. can be received.

. . . nob Fransen VE6TW
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Send for your free 1961 converter oatalel.

VANGUARD LABS
Dept. H

196·23 Jamaica Ave. Hollis, N. Y. 11423

t. 539.95S14.95~from only

MANY NEW MODELS TO CHOOSE
FROM OFFERING A TOTAL OF THE
FOLLOWING: Crystal control, veri
able tuning, UHF e pit axia l transistors,
FET transistors, noise figures as low as
2.0 db, full wave varactor diode tren
sistor protection, sensitivity better than
2/10 microvolt, fully shielded oscil
lators and band-pass filters to elimi
nate spurious frequ encies, zener diode
voltage regulation, 6 to 12 volts posi
tive or negative ground, slug tuned
coils, double tuned R.F. stages, tuned
mixer st ages, wide band I.F. amplifiers.
All this plus the highest quality com
ponents carefully assembled , tasted ,
and guaranteed.

W e ha ve exact ly what you want at a
lower price and beHer quality than you
can obtain elsewhere . See our new
multiple oscillator converters for mcnl
toring two or more freq uencies simul•
t aneously!

24-hour special delivery service avail.
a ble on many models.

OVER 5000 FREQUENCY COMBINATIONS FROM

.45 MC TO 415 MC AVAILABLE FROM STOCK.

Priced

Reduction of
Transformer Voltage

Here's a neat trick to reduce the high
voltage output of a power transformer a
small amount when used as a transmitting
plate transformer. It's especially useful
when an old TV t ransformer from the junk
box is p ressed into service with a silicon
diode voltage doubler or full wave bridge,
and the resu lting de output vol tage is found
to be just a little too high for comfort, as
is frequently the casco

Simply wi re one or more of the u nused
filament wind ings ill series aiding with the
117 volt primary wi nding to obtain the
effect of a few more turns in the primary.
Various combina tions are possible because
the 5.0 volt rect ifier filament winding can
be used to subtract from a 6.3 volt wind
ing if only a small reduction is d esired.
The current ra ting of the filament windings
is no problem because they are usually
wound from much heavier gauge wire than
the primary itsel f.

Caution : Don't try the reverse of this
trick; that is, increasing the output voltage
of an inadeq uate transformer by wiring
the fil am ent windings in series opposing.
The extra voltage which would result would
saturate the core iron, resulting in in
creased hysteresis losses in the core and ex
cessive heating of the transformer. The only
excep tion would be to correct for a known
low input voltage. but care must be exer
cised not to exceed the rated voltage of the
transformer secondary in any case.

T his trick has been used very success fully
here at K8SC~I and frequ ently spells the
d ifference hetween using an old "junker"
transformer in a crit ical power supply or
shelling out a lot of bucks to buy that spe
cial-order joh which wiII furni sh the exact
voltage the schematics call for.

. . . John Copeland K8SCM
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High Frequency Single Sideband

Receivers, Transmitters And

Transceivers

Jim Fisk WIDTY
Technical Editor

Babcock B-500-55B
Transceiver

The new Babcock B-550-SSB is claimed
to be the world's most advanced transceiver,
utilizing techniques that significantly extend
the state of the transceiver art. This corn
pletely self-contained unit uses the advan
tages of modular construction and provides
high efficiency performance on SSB, CW
and AM .

With the exception of the 12BY7A driver
and 4CX250B final amplifier, all the cir
cuits in the B-500-55B use transistors or
integrated circuits. A total of thirteen inte
grated circuits arc used in conjunction with
silicon transistors and diodes. The front end
of the receiver uses two field effect transis
tors in cascode along with another FET in
the fi rst mixer. This combination results in

a noise figure of 4 db, sensitivity of at
least 0.5 p.V on all bands and crosstalk re
jection on the order of 96 dB.

The B-500-SSB covers all the ham bands
from 80 through 10 meters in eight 500
kHz segments. Two pn..ecision VFO's are
built in, and each provides calibration at
the 100 Hz points. The receive VFO per
mits independent receiver for working out
of band OX stations.

The power input on all bands is 600 watts
PEP on sideband, 250 watts on CW and
500 watts PEP on AM with the optional
B-500-AM plate modulator. For maximum
efficiency and linearity, the final 4CX250B
is run in class ABI on single sideband and
in class C for AM and CWo The optional
AM modulator is a plug-in unit which
mounts conveniently inside the transceiver
cabinet.

Other interesting features of the new
Babcock B-500-SSB are the built-in supplies
for both 115 Vac and 12.6 Vdc, a front
end noise blanker which uses its own broad
band if amplifier and noise gate, notch
filter with notch tuning and depth controls,
a level control to eliminate external attenua
tors when using a linear amplifier, built-in
S\VR meter, and front panel selection of
ALe. For more information on this brand
new transceiver, write to L. E. Babcock
and Company, 28 Durant Avenue, Maynard,
Massachusetts 01754.
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Collins KWM-2

The Collins K\V~I-2 maintains a reputa
tion for outstanding performance in mobile
and fixed station applications; in fact, many
of these units are being used by the Special
Forces in Viet N am. The KWlvI-2 will run
175 walls PEP input on SSB or 160 watts
on CW, with a nominal output of 100 watts
on all bands from 80 through 10. Crystals
are provided for complete coverage of all
the high frequency ham hands except ten
meters, where only one crystal is supplied.
There is provision for mounting two more
crystals to extend the coverage on the 28
MHz band.

The Collins KWM -2 was the first avail
able amateur mobile SSB transceiver and
features a filter type SSB generator with a
mechanical filter, automatic load control
for boosting average talk power, a linear
permeability tuned VFO and one kHz cali
bration on all bands. Compactness and ef
ficiency are achieved by having all tuned
circuits and several tubes serve dual roles
in transmitting and receiving. For MARS
and military applications, the KWM-2A is
available. This unit has an additional crystal
board which enables the operator to add
14 crystals to cover frequencies outside the
amateur bands.

There is a complete line of accessories
available for the KWM -2, including the
312B-4 speaker console which has a built in
phone patch and directional wattmeter, the
516F-2 AC power supply, the PM-2 light
weight portable power supply, the MP-l
mobile power supply, the 3510 -2 mobile
mount, the very effective 136B-2 noise
blanker and the 399B novice adapter. This
latter accessory permits crystal control of
the transmit frequency for novice operation .
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Collins 755-38 Receiver
The Collins 75S-3B is a very versatile re

ceiver with exceptionally sharp selectivity
and operation on either SSB, CW, or RTTY.
AM is also provided and the passband can
be optimized by the installation of an op
tional 3. 1, 4.0 or 6.0 kHz mechanical filter.
In addition, two CW positions offer up to
three degrees of selectivity in the CW ISSB
moue with optional plug-in filters.

The 75S-3B can be combined with the
32S-3B transmitter to make a completely
integrated station. When used with the
32S-3B, this receiver is capable of transceiv
er-type operation with the receiver VFO
controlling the transmitting frequency. Cov
erage outside the amateur bands or addi
tional 10 meter band coverage is obtained
by plugging in the appropriate crystals.

Also available is the 75S-3C which pro
vides extended frequency coverage. It is
identical to the 3B except that an addi
tional high frequency crystal board and front
panel selector switch are included.

Collins 325-38
Transmitter

The highly flexible 32S-3B transmitter
covers all the amateur bands between 3 .5
and 30 MHz with a power input of 175
watts PEP on SSB or 160 watts on CWo
The nominal output on all bands is 100 watts.
In the 32S-3B, the design engineers have
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prod uced a transmitter with a minimum
number of controls for p recise tuning and
maximum operat ional efficiency.

The 325-3B is equipped with erystals
for covering eleven 200 kH z bands to cover
the ham hands from 3.5 to 30 MHz. Two
additional positions arc provided for ex
tended coverage of the ten meter band and
a third position may he used to cover an
additional 200 kHz band in the 9.5 to 15
~IHz range.

For CW use, grid block keying is used
with adjustment of the characteristic from
"soft" to "hard" to suit the ind ividual op
erator, The 32S-3B may also be adapted
to RTfY operation because of the high
stability of the unit.

The Collins 32S-3B uses dual conversion
with a linear permeability tuned VFO which
offers the utmost in stability. The VFO
may he used to cont rol the transmit Ire
quency, or when used wth the companion
75S-3D receiver, to con trol the receive fre
quency. For improved linearity and reduc
tion in distortion products, rf inverse feed
back is used along with an automatic load
control for h igher average talk power.

••

Drake TR-4
The Drake TR-4 transceiver is engineered

for optimum performance on upper or lower
sideband, AM and CW. It is compact and
lightweight , and is ideal for limited space,
for mobile, for vacations or for portable
excursions and DXpedit ions. \Vith 300 watts
PEP input, it will give a good account of
itself harefoot or will drive higher power
ham lineal'S. The RV-4 receiving VFO solves
the p roblem of working DX and other sta
tions operating on frequencies other than
your transmitting frequency,

The TR-4 covers all the amateur fre
quencies between 3.5 and 30 MHz without
the requirement of accessory crystals, In
addition , either upper or lower sideband

may be used on all bands with full VOX
or PTT on both 551l and A~l. For CW
operation there is provision for automatic
transmit and receive switching for semi
break-in operation. A built-in C\V sldetone
oscillator provides monitoring of your CW
signal.

The receiver exhibits a sensitivity of Jess
than 0.5 MV for 10 dB signal to noise and
provides full AVC on all modes; the audio
output varies less than 3 dB for 60 dB
change in signal level ,

The sideband generator of the TR-4 uses
two special 9 Ml-lz crystal filters to pro
vide upper and lower sideband selection
on any hand witho ut the necessity of shift
ing oscillators. The filters are designed so
that they are steeper on the carrier side,
making sideband suppression of 40 dB and
carr ier suppression of 50 dB possible. For
A:\1 operat ion a controlled carrier AM screen
modulat or is built-in ; the controlled carrier
mode is compatible with SSI3 linear ampli
fiers.

On C\V the power input is 260 watts and
the carrier is shifted approximately 1000
Hz into one sideband. In the CW mode grid
block keying is used to key the mixer and
driver stages.

For operation from the 115 volt AC line
the AC-4 power supply supplies all the neces
sary voltages. For mobile operation, the
M~IK-3 mobile mounting kit and 12 volt
DC-3 DC power supply are available. For
the deluxe installati on, an }.IS-4 matching
speaker may be used, this unit has space
for mounting the AC-4 power supply in the
rear.

Drake R-4A Receiver
The Drake R-4A receiver is a complete

ham band receiver that covers all the fre
quencies on 80 through 15 meters and one
0500 kHz segment of our ten meter band
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between 28.,5 and 29.0 ~tH z. For add itional
coveruze on ten meters or 011 other 500
k Hz segments between 1.5 and 30 ~IHz.

accessory crystals are available.
T he R-4A features a tunable passband

filter that p rovides selectab le bandwidths
of 0.4, 1.2, 2.4, and 4.8 kHz at 6 d B down .
At 60 dB down the bandwid ths are 2.6,
4.8, 8.2 and 25 kHz respectively. The sensi
tivity of this receiver is less than 0.5 IlV
for ] 0 d B signal plus noise to noise and the
Ave provides less than 3 dB change in
audio with a 60 dB change ill rf at the front
end. In addition, the H-4A has excellent
overload. and cross modulation characteristics
ami is quite insensitive to the operation of
nearby transmitters.

The Drake R-4A works on all modes,
SSII, AM, CW and RTTY, with full rf gain,
complete AVe action and accurate S-meter
ind ication. Both the notch filter and 100 kH z
calibrator are built in , and an excellent
noise b lanker provides excellent results on
SS Il, A~l and CW.

The image rejection of the R-4A is great
er than 60 d B and the internal sp urious re
sponses are less than the equivalent 1 p.V
signal on the antenna. Also, if rejection is
more than 60 dB. The combination of low
SP UriOllS and image response along with ex
cellent sensitivity and selectivity add up to
an excellen t receiver for amateur use..~---~------.

Drake T-4X Transmitter
The Drake T-4X is a complete sideband

transmitter which may be used with the
Drake H-4A for complete transceiver op
eration. The T-4X covers the ham bands
from 80 to 10 meters with one crys tal pro
vid ed for ten meter operation from 28.5 to
29.0 MHz. Four additional accessory sockets
are provided for complete coverage on ten
meters or for four 500 kHz bands between
1.8 and 30 ~lHz. The VFO is a linear pcr-
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mcuhility tun ed solid-state uni t which is
calibrated at the I kHz points on all bands.

The use of double tuned circuits and two
special crystal lattice filt ers res ult in carrier
supp ress ion of 60 d B and unwanted side
hand supp ression of at least 40 dB above
750 Hz. In addition. the average distortion
prod ucts are in excess of 30 dB down. The
input power of the T-4X is 200 walls PEP
on SSB and AM and 200 watts on CW. In
the CW mode grid block keying is used and
the built-in VOX circuit is keyed for auto
mat ic transmit-receive switching for b reak
in operation . For HTTY operation, the VFO
is easily adap tab le to FSK. The signal fre
quency sh ifts the same direction and the
same amount a ll all bands with a given
dia l sett ing.

The T-4 Recite r (receiver-controlled ex
citer ) is similar in all aspects to the T-4X
transmitter except that it does not have a
huilt in VFO. When used with the R-4A,
the T -4 p rovides completes transceive op
eration.

EICO 753
Although the modern sideband transceiver

is a very complicated p iece of equipment,
it is not at all difficult to assemble the
EICO 753 sideband transceiver kit. This
transceiver has both PTT and VOX and the
offset tuning allows you to move the re
ceiver up to 10 kHz away from the transmit
frequency. The engineering of this trans
ceiver leaves little to be d esired, and the
step-by-step instructions arc clear and easy
to follow. At a time when so much amateur
eq uipment is being bought factory wired,
the ham who constructs his own from a kit
can feel well satisfied.

The full-band coverage of the 753 actually
goes beyond the band edges: 3490 to 4010
kHz, 6990 to 7310 kHz and 13890 to 14410
kHz with lower sideband on 40 and 80 and
upper sideband on 20. The VFO is completely
solid state and is vcrv stab le for either

67



fixed or mobile operation. Complete VOX
is built in with the VOX threshold, delay,
sensitivity and anti-VOX controls available
on the fear deck.

11,e power output, 120 watts PEP, is
sufficient to drive any linear amplifier. and
when used barefoot will give an excellent
account of itself. The high level dynamic
ALC circuitry controls splattering and flat
lopping as well as linear amplifier loading.
For the ham who doesn't want to roll his
own, EICO has conveniently made a factory
assembled version available for $299.95.

The Hallicrafters SR-500 Tornado trans
ceiver provides the amateur with high-per
formance SSB and C\V operation on the
three most popular ham bands; 80 , 40 and
20 meters. Lower sideband is used on 80
and 40 meters and upper sideband on 20.
The 500 watts PEP input of this transceiver
provides an excellent account of itself when
run "barefoot."

The transceiver incorporates Hallicrafters'
exclusive Amplified Automatic Level Control
(AALC ) to prevent splatter and final ampli
fi er flat-topping. In addition, the receiver
section contains Receiver Incremental Tun
ing Control ( HIT ) which allows the opera
tor to tune the receiver up to 3 kHz to
either side of the transmitter frequency.
All jacks and switching for linear amplifier
operation are included as well as a com
bination S-meter/RF output indicator.

The dial is calibrated in 5 kHz tncre
merits, and these are accurate to within
2 kH z between th e 100 kHz points when
used with an optional crystal calibrator.
The stability of the VFO is excellent, and
is stable to within 300 Hz after warmup.

Accessories available for the SR-500 in
clude the HA-16 VOX adapter, the P-500
AC power supply for fixed station operation

Hallicrafters SR-500
Tornado

Other accessories which are available are
a remote VFO for working stations off your
transmit frequency, a deluxe accessory con
sole which has a built-in speaker, phone
patch, SWR bridge and 24 hour digital clock,
a speaker console which has provision for
mounting the AC power supply, and several
accessories for mounting the Galaxy V Mark
2 in your car.

~a.

(JF 6 6-

(j'~< ()

Galaxy V Mark 2
The new Galaxy V Murk 2 transceiver

maintains all of the features of the old
model, but adds some new things to make
a very nice package better. This new trans
ceiver is rated at 400 watls PEP in SSE
service, up 100 watts from the old model,
has a new precise vernier logging scale that
lets you interpolate accurately down to 50
Hz or S0, a solid state VFO for improved
frequency stability and drift and a built-in
audio sidetone for the C\V boys. In addi
tion, there is a new CW filter and break-in
option available if you want the maximum
in C\V operating convenience.

The excellent sensitivity of th e Galaxy V,
less th at 0.5 ~V for 10 dB signal to noise
ratio, and the extremely good shape factor
of the if passband provide very good results
on our crowded bands. The dual attack and
release AVC make the receiver virtually
block proof. For increased power and mini
mum flat -topping and distortion, the in
ternal ALe circuit provides up to 10 dB
of compression.

This unit is lightweight and compact, and
is an ideal choice for mobile operation. For
mobile use, the G35A DC supply furnishes
all the necessary voltages; for fixed station
use, the AC35 AC power supply is available.
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and a P-500 DC power supp ly for mobile
operation from a 12.6 volt DC power source.
For mobile installations the special MR-160
mobile kit is available which includes all
the inter-connecting cab les.

Hallicrafters SR-2000
Hurricane

The Hallicrafters SR-2000 Hurricane may
well be the world's most powerful trans
ceiver-it funs a full 2000 watts PEP in
put on single sideband. This transceiver has
many interesting features in addition to its
full legal power rating. A linear gear driven
VFO is provided which has less than 1 kHz
readout; receiver incremental tuning for
working stations off the transmit frequency,
built-in amplified automatic level control
(AALC), built-in VOX plus CW break-in
and PTT. The use of double tuned circuits
and steep sided crystal filt ers results in
improved spurious signal rejection and carrier
supp ression of 50 dB, unwanted sid eband
suppression of 50 dB and 30 dB supp ression
of the 3rd and 5th di storti on products.

Hallicrafters HT-46
The Hallicrafters HT-46 SSB/CW trans

mitter provides a potent input power of 175
watts PEP on SSB and 150 watts on C\V.
It is outstanding as a separate transmitter
with a self contained AC power supply, but
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its extra versatility is shown by the trans
ceiving capability provided for use with the
matching SX-146 receiver. In addition, it
may be operated separately from its own
internal VFO. Physically it is the same size
and appearance as the SX-146 receiver, so
it makes an ideal companion to it.

The lIT-46 transmitter features advanced
crystal filter sideband generation at 9 MHz
and selectab le sideband operation on all
hands. Although only 500 kHz of the ten
meter band is provided, accessory crystals
are available to cover the complete ten
meter band. For use on C\V. the grid block
keyin g circuit provides excep tional keying
q ualities.

Hallicrafters SX-146
The H allicrafters SX-I46 receiver features

an advanced d esign which employs single
conversion to a high frequency crystal filter
for selectivity. A premixed oscillator chain
assures a high order of fr equency stability
and minimizes ad jacent channel cross modu
lation p roducts. This receiver is supp lied with
crys tals for all the ham bands from 80 to
IS with a 500 kHz segment on ten meters,
but the connection of auxiliary oscillators
will permit its use from 2 to 30 Ml.lz, ex
cept for a small region around 9 MHz, the
frequency of the crys tal filt er. Crystals are
available from the manufacturer for com
plete coverage of the ten meter band.

The selectivity of this receiver as sup
plied by the factory is 2.1 kHz at the 6
dB points, but optional filters 0.5 kHz and
S.O kHz wide are availab le for C\V, RTTY
and A~J operation. The SX-146 provides
selectable sideband, a very effective noise
limiter and good sensitivity. For transceiver
operation, the SX-146 may be used in con
junction with the Hallicrafters HT-46 5 band
transmitter.
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Heathkit 58-401 558

Transmitter
The Heathkit SB-401 SSB transmitter may

be used with the 5B-30 1 receiver for full
transceive operation or it may be used in
dependent ly. The Sb -scries combinat ion goes
from transceive operation to independent
transmitter-receiver operation with a flip of
a single switch on the 5B·401 front panel.

The 5B-401 transmitter employs com Pee
tron tubes for space-saving component lay
out, and heavy-duty circuit board construc
tion plus precut wiring harness permits fast
assembly and assures stable operating char
acteristics . For maximum protection from TV
interference, all the circuits are completely
shielded and isolated.

The VFO in the SB-401 is the same type
of linear master oscillator used in the SB-301
receiver. In addition, the SB·401 features
built-in ALe, antenna changeover relay, up
per or lower sideband selection, 1 kHz dial
calibration and full coverage of the amateur
bands from 3.5 to 30 Mllz.

•
Heathkit 58-301 Receiver

The new Heathkit SB-301 raises the stand
ards for amateur band receivers and brings
full RTTY reception capability to the SB
series plus full coverage of the amateur
bands from 80 through 10 meters. In addi-
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tion, a 15 to 15.5 MHz tuning range enables
the most accurate attainable frequency checks
with \V\VV. The outstanding noise limiter
used in the 5B-301 provides impulse noise
rejection for the receiver and signals in
high noise locations are easily readable.

Ot he r features of the 5B-301 an' t ile pre
b uilt linear master oscillator (L!\:ID) which
p rovides receiver t uning with linndspread
equivalent to 10 feet per 11Hz. In addition,
it is linear over the entire receiver coverage.

When used with the SB-401 SSB trans
mitter, the 5B-301 provides full transceive
operation. The high sensitivity of this re
ceiver, less than 0.3 p V for 10 dB signal
plus-noise to noise, plus the selectivity of
2.1 kHz provide excellent performance. For
the RTTY and CW operator, optional crystal
filters are available which provide selectivity
of 3.75 kHz and 400 liz respectively at 6 dB
down.

Heathkit 58-100
Transceiver

The Heathkit 5B-100 transceiver is rated
at 180 watts PEP SSIl and 170 watts CW
with full coverage of the fine ham bands
below 30 MHz. The sideband generation cir
cuitry of the SB-IOO features a six pole crys
tal lattice filter which produces a superior
2: 1 shape factor and symmetrical passband
which results in sharper receiver tuning,
greater sideband suppression, and identical
characteristics on both upper and lower
sideband signals. The carrier is down 50 dB
from single tone output, the unwanted side
band is suppressed more than 55 dB and
the third order distortion products are 30 dB
down.

The new Triple Action Level Control
(TALC ) uses three separate circuits to p ro
vide greater speech compression; is service
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the TALC circu it results in 10 dB of speech
compression with 0.1 rnA fin al grid current.
The lise of a linear master oscillator ( L~ t O)

provides linear and smooth tuning with I
kH z calibra tion 011 a ll hands. Both VOX and
PIT are built into the S il- I OO as well as semi
break-ill operation for C\\' ; a C \ \' sidetonc
is also provided.

For operation a t a fixed sta tion, the 115
volt HP-23 AC power supp ly is availahle.
For mobile installations, the HP-13 DC pow
er supply and SBA-IOO-l Mobile Mounting
Kit will make things easy.

Heathkit 12A, 22A, and
32A Single-Band

Transceivers
These new versions of the SSB trans

ceiver that opened lip a whole new era in
amateur rad io have several interesting fea
hires. Heath 11<15 gone all ou t to give the
radio amateur greater economy and hetter
perfonnance in their famons single-band
ers. Foremost among the new features of
this series is the selectable upper or lower
sideband .

In addition the microphone input and gain
control, plus bias adjustments are now lo
cated on the front panel for ease in chang
ing from fixed sta tion to mobile operation.
An added function switch position controls
the op tional 100 kHz crystal calibrator and
the power connectors are now fully com
patible with the Heath Sb-series power
supplies.

The receivers in these new units feature
1 p.Y sensitivity for 15 dB signal-plus-noise
to noise ratio and 2.7 kHz selectivity. The
modern crystal £ilter provides more than 45
dB of carrier and unwanted sideband sup
pression and the slow Aye action p rovides
optimum SSB reception .

APRIL 1967

National NCX-5 Mark "
The National 0:CX-5 ~Iark II t ransceiver

fea tures :200 watts PEP on sideband , :200
watts C\\' and 100 watts A~ I on the popular
ham hands from 3.5 to 30 ~IHz. The 1 kHz
d 'u l calibrat ion is accomplished with a tech
niq ue p reviously used only in the most ex
pensive lahoratory or military eq uipment
a d igita l readout in kHz on each amateur
band with add itional counter calibration to
100 lIz. The luning rate of 10 kHz per knob
revolution is identical on all hands and par
allax is zero.

The NCX-5 is a double conversion unit
with crystal control led high frequency oscil
lators on each hand and a linear solid state
VFO. T he lise of a transistorized VFO elimi
nates many of the thermal instabi lities of
vacuum tubes and provides stability from a
cold start which is cquivclnut to that of the
hest tube-typ e oscillators after warm-up.

The excellen t select ivity characteristics of
the NCX-5 are obtained through the use of
an eigh t pole crys tal latt ice filter. This filter
has a shape characteristic of 1.7: 1 and 60
dB down the passband is only 4 .76 kHz wide ;
at the 6 dB points the passband of 2.8 kHz
uses a minimum of spectru m consistent with
pleasing voice quality. \Vith the crys tal filt er
and balanced modulator used in the NCX-5 ,
the carrier sup pression is 50 dB, the un
wanted sideband suppression is 50 dB and
third order d istortion p roducts are 30 dB
down.

The l'\CX-5 incorporates selectable side
bands on all ham hands along wi th trans
ceiver vernier tuning to permit 5 kHz tuning
of the receiver independently from the trans
mitter. For DX operation, the op tional VX
.'501 di git al dial VFO is available. Tbe l\'CX-5
may be operated either with VOX or PTT
on both AM or SSB or with grid-b lock semi
break-in keying on C 'V. For AM operation
a separate AM delector and AM carrier in 
sertion is provid ed.
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The National NCX-5 incorporates two rf
stages in the receiver section for increased
sensitivity and spurious signal rejection, and
the fast attack, slow release Ave system
provides smooth, clean SSB /C\V reception
without distortion, clicks, pops or thumps.
For the deluxe installation , oiled walnut
cabinets are available for the NCX-5 , the
VX-501 extern al vro and the NCX-A AC
power supply.

National 200
The new National 200 transceiver gives

the rad io amateur complete SSB, AM and
CW coverage of 80 through 15 and 600 kHz
between 28.5 and 29.1 MHz on ten meters
at a very reasonable price. For complete cov
erage of the 10 meter hand two additional
crystals may be obtained from the National
Radio Company. This new transceiver fea
tures 200 watt PEP input on all bands. The
fast attack. slow release AVC system works
on all modes, SSB, CW and AM. For opti
mum performance, separate product detect
or and AM detection circuits are used.

To maintain high stability and the same
tuning rate on all bands, a premixed crystal
controlled front end arrangement is used .
The selectivity obtained from the crystal
lattice filter is excellent and results in a
shape factor of 2.2 :1 for high sideband sup
pression on transmit and rejection of ad jac
ent channel QHM on receive. The solid state
balanced modulator used in the National 200
results in more than 50 db of carrier suppres
sion. Third order distortion products are sup·
pressed more than 30 dB at full output and
the unwanted sideband is suppressed 40 dB.

The extremely smooth tuning mechanism
uses a 45: 1 planetary and split gear drive;
the dial is calibrated every 5 kHz. For AM
and C\ V operation, the carrier is automat
ically inserted when switching to these
modes. For maximum talk power Oil SSB
and AM, an internal ALC circuit is pro-
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vided; an external ALe input is available
for use with higher power linear amplifiers.

Sideband Engineers
58-34

The 5B-34 transceiver is a complete four
band transceiver for 80, 40, 20 and 15 met
ers, with built-in power supplies for both
115 volts AC and 12 volts DC. The SB-34
is almost completely transistorized with 23
transistors and 20 diodes; the only vacuum
tubes used are in the final power amplifier
and driver stages. In addition to the built-in
power supplies, all the necessary inter-con
necting cables are provided with each unit.
Since a front panel mounted speaker is in
eluded, only a suitable antenna and a mic
rophone are required to put the SB-34 on the

•air.
This transceiver uses a Collins 2.1 kHz

mechanical filter for excellent receiver se
lectivity and a sharp, clean sideband signal.
There are no relays inside th e 5B·34 ; all
the transmit-receive swi tching is accom
plished with solid state circuitry. The VFO
tuning dial employs a dual speed mechanism
which allows fast dial movement to the de
sired portion of the hand and smooth slow
speed drive for positive vernier tuning of a
single sideband signal. The sidebands are
completely selectable from the front panel
and a offset tuning control allows the re
ceiver to be tuned up to 2 kHz from the
transmitting frequency.

On DC operation the transmitter filaments
may be switched off with a front panel
switch for low current operation of the re
ceiver portion. This type of operation is es
pecially desirable for portable or emergency
operating conditions; the transceiver only
requires 500 rnA at 12 volts DC in this stand
by-receive mode.
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Swan 350 and 400
The Swan 350 transceiver is a complete

coverage 5-band unit providing SSB, A~I

and C\ V; its companion is the Swan 400.
The 350, \vith an appropriate power supply
is a complete package requiring only a mic
rophone and an antenna; the 400 requires
an external VFO in addition to a power sup·
ply, microphone and antenna. The 350 was
designed to be a basic transceiver, provid
ing the means for the owner to add the
accessories of his own choice.

Accessories available for the Swan 350
includ e a 100 kH z calibrator, selectable
sideband kit, and transistorized VOX. 011
the other hand, the Swan 400 includes the

calibrator, selectable s i d e ban d, built-in
speaker and VOX but does not include the
VFO. There is a choice of three different
VFO's for the model 400, the model 410
which is essentially the same as the VFO
used io the 350, the ~IARS oscillator which
provides operation on any crystal controlled
frequency between 3 and 30 ~IHz and the
mobile model 406B VFO. The 406B is actual
ly a combination control box and VFO and
when used with the Swan 400 permits re
mote control of a trunk mounted transceiver
in your car. It includes the VFO as well as
an rf gain control, microphone jack and
bandswitching. Anyone of these VFO's may
be used with the Swan 3.50 to provide trans
mit-receive functions on different frequen-

•cres.
The power supplies available for the Swan

transceiver are also quite extensive. The
standard AC supply, the model 117XC is
probably the most popular supply, because it
is a very husky unit that may be used mobile
with the proper Swan conversion kit. For
negative ground ed cars ( 12 volt ) the model
14X kit is required; for positive grounded
cars, the model 14XP is used. These conver
sion kits are simply modules which plug into
the back of the standard 117XC power sup 
ply. For the operator who wants to op erate
mobile only, Swan also has a DC power sup
ply available, the modclI4-117.
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High Frequency

Single Side Band

Linear Amplifiers

BTl LK-2000
Ti .e BTl LK-2000 is a single tube. grounded

grid linear amplifier built to reall y take it
and loafs along at the full legal input. This
amplifier is offered in two styles- the floor
model console, or the two-unit table top
model with a separate power supply. Either
model is convertible into the other with a
few available conversion parls.

The amplifier tube is the quick-beating
Eimac 3-1000Z which has a full 1000 watts
plate dissipation and replacement cost of
only seventy-eight d ollars. More than ade
quate cooling is p rovided b y using the recom
men ded air cooled socket and chimney along

with a very quiet blower. A uniq ue alter
cooling feature has been incorporated in the
BTl LK-2000 which keeps the blower run
ning from 60 to no seconds after the ampli 
fier is turned off.

The solid state power supply is built
around a husky 40 pound plate transfonner;
computer grade capacitors provide 30 uF
of output capacitance. The combination of
a solid state power supply and quick-heat
tube permit almos t instant on and off-no
warm-up waiting is required. For filam ent
power to the 3-1000Z, a separate filam ent
transfonner is mounted in the rf sect ion.

Drive to the 3- 1000Z is applied through
low-Q broad bund tuned input circuits; not
over 100 watts of drive is required for full
power operat ion. T he LK-2000 performs
quite well wit h only ,~O watts of drive and U II

del' these condition provides 1500 watts PE P
input. Although the cathode input circui ts
are tuned for amateur band phone opera
tion, they may he retuned by the user for
operation at other frequencies with the in
structions furnished.

A pi-L output circuit is used to match
the plate to the antenna ; the pi-L is pre
fcrred over the simple pi circuit because
of its improved harmonic attenuation. To
assure maximum shield ing, all cabinet joints
of the rf sect ion are alumt-gold processed.

T he ALC circuitry used in the BTl LK
2000 provides many distinct advantages;
when adjusted accord ing to the instruction
manual, the ALC will preven t d istortion
from ovcrdrlv lug in either the amplifier or
the exciter. It allows much freedom in mouth
to-mike distance while maintaining the same
full outp ut . Even when you get a little ex
cited and shout, the ALC instantly adjusts
the level to prevent distortion.

Either 115 or 230 volts is required for
the power supply. An overload relay in the
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erator from accidentally coming in contact
with the high voltage de which is present
in both compartments,

plate current circuit turns off the main
power relay when plate current exceeds one
ampere. An accessory dummy load is avail
able which will take the full output of the
transmitter for several minutes during tunc
up. A control knob on the front panel of
the amplifier switches from the antenna to
the d ummy load ; a thermal switch in the
load will automat ically turn off the ampli
fier if the load reaches it m axim um rated
temperature.

Collins 30L-1
The Collins 30L-I linear amp lifier is rated

at 1000 watts PEP on 55B and 1000 watts
average on C\V on all bands; it may be
easily driven to its full ed rated input by
any 70 to 100 watt exciters. This unit is
completely self contained and d esigned for
table top use.

Although the 30L-1 was des igned specifl
ca lly for SSB nnd C\V service on the ama
teur bands from 3.5 to 30 J\IHz, provisions
are made for gen eral coverage use too. The
ALC voltage from the 30L-1 linear is fed
hack to the exci ter, providing maximum
talking p ower without overd riving and d is
tortion. In combination with rf inverse feed
hack, the ALe circuit provides m ore average
power with a sharper sounding signal.

T he 30L-1 uses four 81 1A triodes in the
grounded grid confi guration. Since the 811A's
are instantly heated , there is no delay in
warm-up.

In addi tion to indicating pla te cu rrent
and plate voltage , the panel meter is con
nect ed into a special comparator circuit . In
the "tune" p osition. the amp lifie r is op timum
Iy tuned when the tuning and loading con
troJs are ad justed to zero the meter.

For safety, both the rf and power supply
compartment covers operate safe ty inter
lock switches. Cover removal closes these
switches and shorts the high voltage to
ground . This arrangement protects the op-

Collins 305-1
The Coll ins 305-1 requires only 70 to 100

watts of driving power to provide the full
legal input of 1000 watts (average) on
S5B and 1 kW on CW transmissions. This
amp lifier is completely self-contained and
uses the commercially popular 4CX1000A
as a ground ed grid linear amp lifier.

All the controls for operating the 305-1
are conveniently located on the front panel
permitting fast and efficient band ch anges.
' Vith the simple p ush of a b utton you can
switch from the 100 watt power level of
your exci ter to the full kilowatt output of
the 305- 1.

T o ass ure maximum talking power and
minimum distortion, the ALe voltage from
the 305-1 is fed back to the exciter. This,
incombination with rf inverse feedback, pro
vides a verv clean and sharp signal. Cor
rect tuning and loading are indicated by
a zero reading on a full scale multimeter:
the loading control and pA tuning control
are simply adjusted to ob tain zero m eter
indication .
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Drake L-4
There's nothing halfway about the Drake

L-4 linear amplifier; this unit is huilt for
continuous duty at full capacity. The rating
of 2000 watts PEP on SSIl and 1000 watts
on C\V. A~l or RTIY is ensured; the mas
sive plate transformer, heavy duty tank com
ponents and voluminous cooling system make
continuous operation at these ratings pos
sib le.

The power amplifier uses two 3-400Z or
8 163 zero bias triodes in a class B grounded
grid circuit. These two tubes have a total
plate dissipation of 800 watts and their
rugged construction will withstand a lot of
abuse. For minimum distortion, higher ef
ficiency and a constant 50 ohm input im
pedance, the cathodes of the 3-400Z's are
matched with b roadband tuned input cir
cuits.

Any exci ter that will deliver 100 watts
PEP SSIl and 75 watts on CW will drive
the L-4 to the maximum legal input power.
In the grounded grid configuration , most of
the driving power is added to the output
power. The use of a transmitting AGC cir
cuit controls the exciter gain to allow a
higher aud io level without peak clipping.
In add ition, rf feedback is used to decrease
distortion to better than 35 dB and tends
to equalize tube characteristics from tube
to tube,

Galaxy 2000
The unique new design of the Galaxy

"000 permits the use of ten parallel 6HF5
tubes to deliver high efficiency, even on
ten meters. In fact , the power output on all
bands is guaranteed to be at least 1200 watts
PEP. These tubes are easily obtainable and
their total replacement cost makes them
very attractive for linear amplifier use, In

the Galaxy 2000 the 6HF5's operate well
within the manufacturer's voltage, current
and temperature specifications.

The Galaxy 2000 operates in class All.
and delivers a very clean and stable signal.
The amplifier incorporates both voltage and
current monitoring, with an F CC specified
time constant meter, as well as a tune posi
tion which monitors the rf output of the
amplifier. The automatic linearity system
(ALS ) circuit used in the Galaxy 2000 pro
vides automatic comparison of the input
output waveform, and acts on this informa
tion to maintain exact waveform duplica
tion with best linearity.

The Calaxy 2000 features a compact table
top design with built-in antenna changeover
relay, heavy duty solid state power supply,
and reduced power input in the tune-up
position. Any exciter in the 100 to 200 watt
class will drive the amplifier to full rated
input and only a single ground of the op
era ting control circuit is required for opera
tion.

- .

Gonset GSa 20J
Exceptionally compeer-only 8~" high,
12%" wide and 17" deep- the GSB-20I
lends itself readily to table-top mounting.
Finished in blending light greys, it presents
a handsome, clean-cut appearance.

The Conset eSB linear amplifier provides
10 dB gain on the 80, 40 , 20 , 15, and 10
meter bands with maximum input power of
JOOO walls PEP on SSB, 1000 watts CW or
400 watts A:\1. It will opera te with nearly
any SSB exciter, homebrew or commercial;
100 watts PEP drive will provide the maxi
mum of 1000 watts PEP output. The CSIl
201 incorporates a number of desirable op
erating features which include the use of
four low cost SU A tubes in stable, grounded
grid circuitry. The power supply uses mod-
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with plenty of room to spare-room enough
in most cars to allow it to be stacked with
your transceiver, providing a complete un
der-the-dash mobile kilowatt station.

Two 572-B/T-160-L's operating in paral
lel in the final provide a clean signal with
third order distortion products 30 dB down
at 1000 walts PEP input. A built-in SWR
meter and antenna changeover relay add to
the operating convenience. In addition , the
broad band input circuits on each band
require no tuning. Also, provisions for re
motely controlling the power supply used
with the KW Kompact should appeal par
ticularly to the mobile operator.

The Heathkit SB-200 desk-top linear ampli
fier is a complete self-contained unit that
provides 1200 watts PEP input on SSB and
1000 watts on CWo This unit has its own
built-in power supply and any exciter with
100 watts PEP output will provide adequate
drive. Two heavy-duty 572-B /T-160-L final
amplifier tubes provide an extremely clean
signal with minimum distortion.

For maximum efficiency and low distor
tion, pretuned cathode input circuits are used.
These, along with ALC within the SB-200
and provision for external use of the auto
matic level control result in a relatively
constant audio output under varying con
ditions. The amplifier is completely shielded
for TV! protection and stability and a built
in SWR meter and antenna changeover re
lay provide the maximum in operating con
vemence.

The conservatively rated power supply
uses silicon diodes for maximum reliability
and is circuit breaker protected (no fuses
to worry about ). In addition, tbis supply
may be operated from either 115 01' 230
volts ac, 50/60 Hz.

Heathkit 58-200

ern silicon rectifiers and an antenna change
over relay is built in. A panel switch per
mits preliminary tuning to be done at low
power levels, thereby reducing interference.
The plate current meter is switchable from
the front panel to indicate plate current or
relative power output.

Heath KW Kompact
Interested in a kilowatt mobile? How

about a small table top linear? The Heath
kit HA-I4 KW Kompact may be just what
you're looking for. This miniscule little box
will provide up to 1000 watts PEP on all
bands from 80 through 10, yet is only 3'l'\.
inches high, a little over a foot wide and
ten inches deep. It is small enough to be
mounted under the dash of nearly any car

Hammarlund HXL-l
The Hammarlund HXL-1 1500 watt PEP

linear amplifier provides an excellent match
to lower powered SSB exciters and pro
vides 1500 walts PEP on SSB, 1000 watts on
CW and 250 watts in AM service. This ef
ficient linear uses a pair of 572A/D triodes
in a bandswitching arrangement that covers
all the ham bands from 80 through 10
meters. This amplifier features an internal
power supply, built-in antenna changeover
relay, pi net output circuit and a multi
purpose meter which has been provided with
a built-in circuit that even provides a linearity
test.
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Henry 2-K

The National Z\CL-2000 covers all the
am ateur bands from 80 through 10 m eters

-

-
•

00
0 0

• •
National NCL-2000

Hunter Bandit 2000B
The Hunter Bandit 2000B linear amp li

fier is designed for operation with SSIl
transceivers providing 100 watts PEP out
put. However, th e output of the exciter may
he substantially higher without harming the
linear amplifier. This means that most mod
ern SSB transceivers are compatible with
the Bandit.

Four UE572B triodes are used in the
power amplifier; these tubes provide 2000
watts PEP input Oil SSB. There is 110 warm
up period required because the filaments
of these tubes are instant heating and the
solid state high voltage power supply pro
vides instant power. When the linear is
turned off, the exciter is connected directly
to the unt cnnn through the internal antenna
change-over re lay.

A separate adjustable rf output meter is
included in the output circuit of the 2000B.
This meter permits the operator to adjust
the measuring circuit to accommodate dif
ferent Iccdlinc imped ances and to adjust
sensitivity 0 11 all baud s. This meter is par
ticulutly lutercsttng in that it follows the
modulation envelope much like a VU meter
and provides an excellent modulation moni
tor.

The Henry 2-K linear amplifier uses two
rugged 3-...J OOZ grounded grid triod es which
were especially designed for zero-bias linear
operation. These tubes provide 800 watts
of plate dissipation and the full legal limit
in all modcs-2000 watts PEP on SSB and
1000 watts on CW, A~l , and FSK.

The Henry 2000 watt lin eal's arc available
ill two models, the console model 2K-2 and
the desk model 2KD-2 which has an ex
ternal power supply. If yon JUlYC your own
power supply, the rf de__x -k is availab le sepa
rately as the 2KR-2. The power supp ly used
in these units is a heavy duty "000 volt
de supply which is ra ted very conservatively.
A choke input filter p rovides very good
regulation and the solid sta te rectifiers in
sure year-in, year-cut reliability.

For greatest efficiency uud maximum at
tenuation of unwanted signals the pi-L plate
circuit uses a silver plated tank coil. The
band switch is a rugged unit with 90 ampere
contacts and solid straight-through linkage.
In addition, heavy duty b ron ze gears are
used to drive the tuning capacitors . An
aluminum cabi net eliminates any magnetic
resonances and double rf shield ing mini
mizes harmonic radiation. In fact , the second
harmonic is more than 60 dB down from
the full rated input.

To obtain maximum drive and maintain
linearity, a resonant cathode-p i input circuit
is used. The special plug-in design perm.ts
operation O il an y frequency from 3.5 to 30
\llI z. The buil t-in S\VH rueter ami rf output
meter simp li fies tuning up while allowing
the operator to monitor the pe rformance of
his antenna.

In add ition to the 2K line of linear ampli
fiers , Henry has just announced the new
4-K "Commercial" unit. The 4-K employs
the SCX 1500A power pentoc le which is de
signed for superior linearity. This tube pro
vides a full 4000 watts PEP input on ssn
with efficiencies in the range of 60%.
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and Includes a husky built-in I Vj /230 volt
AC power supply. The full key down pO\ver
on C\\', A~[ and HTTY is 1000 watts , with
2000 watts PEP on SSH for tile full legal
limit. The two 8122 ceramic tubes used in
the final were designed specifically for single
sideband service and provide 800 watts of
plate dissipation to assure conservative op
eration. The output of the NCL-2000 is very
clean with the third and fifth order d is
tortion products down 30 or 4,tj dB resp ec
tively; in addition, hum and noise are more
than 40 dB down and the full rated input.

The use of grid regulated class AB2 op
eration results in high efficiency and lin
earity along with easy tune-up and low
drive requirements; the NCL-2000 may he
d riven to full rated input with any exciter
delivering 20 to 200 watts PEP. Tile NCL
200 is protected against overload and the
operator against electrical shock with the
built-in safety devices. In addition to fuses,
time delay and plate current overload re
lays, a plate power lid interlock and auto
ma tic high voltage shorting bar are included.

Sideband Engineers
SB2-LA

Tile compact SHE SH2-LA linear amplifier
operates at 1000 watts PEP input on 80
through 20 meters and 750 watts PEP 0 11

15 meters, Although the SB2-LA was de
signed as a companion unit to the SBE 34
transceiver, it will boost the output of any
SSB transceiver up to a full kW PEP.

The input circuit of the SB2-LA uses a
passive grid input circuit which offers a pure
resistive load to the exciter. In the output
a pi network provides matching to the trans
rn.ssion line with hand switching from the
front panel.

The built-in 115 volt ac supp ly is a volt 
age multiplying type unit ; the high capaci-
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lance filt er capacito rs provide excellent ely
namic regulati on . The low plate voltage
800 volts-is used with a rela tively high
current level. This arrangement is easier on
the capaci tors, rectifiers, power transformer
and six parallel connected BlEB's used in
the final.

The SB2-LA has two built-in antenna
changeover relays and internal blocking bias
to prevent diode noise when receiving. For
mobile operation the SB3-DCP inverter is
available for powering the SB2-LA from a
12 volt source. The ou tp ut of the inverter
is 120 volts ac at 1200 watts; in mobile
service the internal ac power supply is used.

Swan Mark 1
The new Swan Mark 1 linear amplifier

uses two 3-400Z or 8 163 zero bias triodes
in a grounded grid circuit for convervative
maximum legal input rating. A built-in pow
er switch reduces the input to 1000 watts
de for C\V and tune-up. The untuned input
circuit provides the maximum in operating
ease and permits very fast and wide range
frequency changing.

The built-in 2500 volt solid state power
supply may he powered from either 115
or 230 volts Ole. It is very conservatively
rated and the use of semicond uctor recti
fiers provides extended trouble-free opera
tion . The tube cooling concep t used by the
Swan engineers guarantees long tube life
and red uces ini tial eq uipment cost.

Dual change-over relays automatically
switch the exciter in and out of the trans
mission line. The wide range pi-output net
work allows the Murk 1 linear to he used
with a varie ty of an tenna systems without
the necessity of external matching net
works. The metering of grid current, plate
current, plate voltage and relative rf out
put permits monitoring of all the essential
parameters and maximum tune-up ease.

. . . WlDTY
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Frequency Coverage

Modll 80 40 20 IS 10

Babcock 8-500-556 3.5·4.0 7.0-7.5 14.0-14.5 21·0·21.5 28.0-Z8.5 28.5-29.0 29.0-29.5 29.5·30.0
Collins KWM·2 3.4·4.0 7.0·7.4 14.0-14.4 21.0-21.6 28.5-28.7 ,
Collins 755-38 3.4-4.0 7.0·7.4 14.0-14.4 21.0-21.6 28.5-28.7 ,
Collins 325-38 3.4"1.0 7.0·7.4 14.0-14A 21.0-21.6 28.5-2B.7
Drake T·4 Reciter 3.5·41)2 7.0-7.5' 14.0-14.5' 21.0-2 1.5' Z8.5·29.Q:!
Drake T·4X Trensmitfer 3.5-4.0 7.0-7.5 14.0-14.5 21.0·21.5 28.5-29.0
Drake 1R·4 3.5-4.1 7.0·7.6 13.9-14.5 21.0-21.6 28.0·28.6 28.5-29.1 29.1-29.7
Droke R-4A Recel ...er 3.5-4.0 7.0-7.5 14.0-14.5 21.0-21.5 28.5-29.0
EICO 753 3.49·4.01 l 6.99-7.31 l 13.89· 14AI U

Galaxy V Mk II 3.5-4.0 7.0·7.5 14.0- 14.5 21.0-21.5 28.0-29.5
Halllcratters Hr-46 3.5-4.Q8 7.0-7.53 14.0-14.53 21.0-21.53 28.0-28.53 28.5·29 .Q3 29.0·29.S· 29.5-30.OS
Ha II icrafters SX- 146 3.5-4.0 7.0-7.5 14.0-14.5 21.0-21.5 28.0-28.5~ 28.5-29.0 29.0·29.5~ 29 .5·30.0'
Heflicrefters SR-500 3.5-4.0 L 7.0-7.5 L 14.0-14.5 U
Helllcreuers SR-540 3.S-4.0 7.0-7.5 14.0-14.5 21.0·21.5 28.0.28.54 28.5-29.0
Hallicrafters SR-2000 3.5-4.0 7.0-7.5 14.0-14.5 21.0-21.5 28.0-28.54 28.5-29.0 29.0-29.5' 29.5-30.0'
Heathkit 12A 3.8-4.0 L
Heathkit 22A 7.2-7.3l
Heathkit 32A 14.2-14.35 U
Heathkit 58-301 3.5·4.0 7.0-7.5 14.0-14.5 21.0-21.5 28.0·28.5 28.5-29.0 29.0·29.5 29.5-30.0
Heathkit SB·401 3.5-4.0 7.0-7.5 14.0·14.5 21.0·21.5 28.0-28.5 28.5-29.0 29.0-29.5 29.5-30.0
Heathkit 5B·IOI 3.5·4.0 7.0-7.3 14.0-14.5 21.0-21.5 28.0-28.5 28.5-29.0 29.0-29.5 29 .5-30.0
National 200 3.5·4.1 L 7.0·7.5 L 13.9-14.5 U 21.0-21.6 U 28.0_28.54 28.5-29.0 U 29.1-29.74

Nefione! NCXS Mk II 3.5-4.0 7.0·7.3 14.0- 14.5 21.0-21.5 28.0-28.5~ 28.5-29.0 29.0-29 .5~ 29.5-30.0
58E 58-34 3.775-4.025 7.05-7.30 14. 1·14.35 21.2-21.45
Swan 350 3.5-4.0 l 7.0-7.5 L 13.85-14.35 U 21.0-2 1.5 U 28.0-28.5 U 28.5·29.0 U 29.0-29.5 U 29.5-30.0 U
Swan 40016 3.5·4.Q6 7.0-7.56 13.85.14.356 21.0-21.56 28.0-28.56 28.5-29.()II 29.0.29.56 29.5·30.Q6
WRL Duo-Bander 84 3.8·4.0 l 7.1-7.3 L

Dia l Selectable CW
ht If 2nd If Cali- PA Side Offset Side-

( MHz) (kHz) bra tion Tubes Band CW AM VOX PH Tun ing ALC Tone

Babcock B-500-SSB 2.455-2.955 455 100 Hz 4CX250B yo> yo> • yo> yo> yo> yo> '0
Collins KWM-2 2.955-3 .155 455 I kHz 2 6146A yo> yo> '0 yo> ves '0 yo>
Collins 755-38 2.955-3.155 455 I kl-l z yo> yo> yo> '0 yo>
Col ins 32S-3B 2.955-3.155 455 I kHz 2 6146A yo> ye, '0 yes ye, '0 ye,
Drake T-4 Reciter 5.645 I kHz 2 6J 86 yes yes ye, yes ves '0 ye,
Drake T-4X Transmitter 5.645 I kHz 2 bJB6 yes ves ves yes ves '0 ye,
Drake TR-4 '.000 I kHz 3 bJ86 yes ye, ves yo> ves '0 ves YO'
Drake R·4A Receiver 5.645 50 I kHz yo> ves yo> '0
EICO 753 '0 yes yo> yo> ves ye, '0

Galaxy V Mk II '.000 5 kHz 2 6HFS ves yes '0 ves yo> '0 ves '0
Hallicrafters HT·46 yo> yo> ye, '0 '0
Hefllcrefters 5X-146 9.000 5 kHz yo> ye, yes
Hal1icrafters SR-500 '0 ves '0 • ves yo>
H<'IlIicrafters 5R-540 I kHz 2 6HFS ye, yeo '0 yes ves ves '0
Hetlicrafters 5R·2000 I kl-iz yo> yo> '0 ye, yes ye,
Heathkit 12A 2.303·2.3067 I kHz 26GE5 yo> '0 '0 ves ves '0 yo> '0
Heathkit 22A 2.303-2.3067 I kl-lz 2 6GES ye, '0 '0 YO' YO' '0 yo> '0
Heathkit 32A 2.303·2.3067 I kHz 2 6GE5 yes '0 '0 ves ves '0 ves '0
Heathkit 58·301 8.395-8 .895 3395 1 kHz ves yes yes '0
Heethkit 58-401 8.395-8.895 3395 I kHz 2 6146 yo> yes '0 ves yes '0 yo> yo>
Heathkit 58-101 8.395·8.895 3395 I kHz 2 6146 yes ves '0 yes yo> '0 yo> ye,
National 200 5.200 5 kHz 2 6J86 '0 ye, ves yo> yo> '0 yo> '0
National NCX5 Mk II 5.200 5 kHz 2 bJB6 yes yo> ves yes ves yes ye,
SSE 5B·34 3.175·3.425 2281 10 5 kHz 26G85 ye, u '0 u ves yo> '0
Swan 350 5.174 2 6HF5 " yes yes u yo> '0 ye,
Swan 400 5.174 2 6HF5 ye, YO' y.. " yes '0 ye,
WRL Due-Bander 84 2kHz '0 '0 '0 '0 YO' '0 '0 ' 0

I. Plus 14.8 to 15.0 MHz for WWV. 5. With accessory VFO.
2. When used with the R-4A Receiver. 6. Optiona l plate modulator evellebte.
3. When used with the SX-146 receiver. 7. Selectable bandwidth of 0.4. 1.2,2.4 or 4.8 kHz.
4. With accessory crvstels. 8. With HT 16 VOX accessory, $37.95.



c c.s "tI.~ c
" O'." c"•• --SSS CW A" OU%ut SSS .~ t~-e n..- ....

Power Powe r Pow. r Imp. ance Generation . ...... 011-'Q~
~g.; - ~ Sensitivity Seledlvity

(PEP) lJ'~ .~ ""1:1 (at' dB)~- ~~- 00_

600 2SO 25-100 Mechan ica l Fil ter - SO -SO - 10 0.5 p,V for 10 dB SIN 2.1 kHz
I7S 160 25-100 Mechanical Filter - SO - SO -30 0.5 p.V for 10 d BSIN 2.1 kHz

25·100 0.5 flV for 10 dB SIN 2.1 kHz
I7S 160 25-100 Mecha nica l Filter - SO - SO - 10
200 100 SO Crysta l Filte r 2.-4 kHz
200 100 SO Crystal Fil ter VI kHz
100 260 SO Cryst,,1 Filter - SO - <0 0..5 ",V for 10 dB SIN 2.1 kHz

SO 0.5 p.V for 10 dB SI N ,
200 ISO 100 <O-SO erys'. I Filter -SO - <0 1.0 /IoV for 10 dB SI N 2.7 IcHz
100 JOO 25·100 Crysta l Filter -<S - ss 0.5 p.V for 10 dB SI N 2.1 kHz
I7S ISO SO·15 Crystal Filter -SO -SO -30

SO-75 2.1 kHz
SIlO Crystal Filter -SO - SO

"'" JOO Crysta l Filter -SO - SO 1.0 p.V for 20 d B SI N
2000 Crystal Filter

200 SO SO Crystal Filte r -<S - <S 1.0 p.V for 15 dB SI N 2.7 kHz
200 SO SO C rysta l Filte r - <S -<S r.op.V for IS d BSIN 2.7 kHz
200 50 SO Crysta l Filter - <S -<S 1.0 p.V for 15 dB SI N 2.7 kHz

50 Crysta l Filter 0..25 p.V for 10 dB SI N •
ISO 170 SO·15 Crystal Filter - 55 -55 -10
ISO 170 50·75 Crysta l Filter -50 - 55 - 30 1.0 p.V fo r 15 dB SI N 2.1 kHz
200 200 100 <0·60 Crysta l Filter -50 - <0 -30 0.5 p.V for 10 dB SIN 2.BkHz
200 200 100 <0·60 Crysta l Filter - SO - SO -10 0.5 p.V for 10 d BSIN 2.8 kHz
115 4(1·1 00 Mechanical Fi lte r - SO - <0 - 25 1.0 p,V for 10 dB SI N 2.1 kHz
400 320 125 SO Crysta l Filter - 50 - <0
400 320 125 SO Crysta l Filter -SO -<0
100 25· roo Crystal Filte r -SO - 45 1.0 p.V for 10 dB SIN 2.7 kHz

Crystal AC DC Remote Size Wei~ht
Cal ibrator Supply Price SupplY Price VFO Prlc. H W D (Ib Price

Built in Built in Built in 7'h 17 12 24 $11 9S.OO
Built in 516 F-2 $153 MP- I $19B 312B·5 $350 714 J.4¥. 14 " $1 150.00
Built in Built in 714 14¥. 14 20 $ 65B.00

516F-2 $153 714 1414 14 " $ 795 .00
AC·4 $1 00 DC·3 $1 50 RV-4 $100 51/2 1014 II l1 14 $ 299.95
AC-4 $1 00 DC-3 $150 RV·4 $100 51f2 10¥. I I ¥a 14 $ 399.95

Bu il t in AC-4 $100 DC-3 $ISO RV-4 1100 51/2 10J4 14% " $ 599.95
Built in Built in SV2 1014 11 0/. " $ 399.95

751 I 80 • 752 $ BO .. 5'" ,.41/. 111.4 25 $ 189.95 "
$110 w $110 w $ m .95w

$1 9.95 AC 35 $SO G35A 1100 I 70 , 101/. IIV. Il $ 420.00
Built in $ 349.95

$19.95 Built in $ 269.95
$19.95 PSOOAC $1 20 PSOODC $150 $ 395 .00

PSOOAC $1 20 P5000C $ISO W2 15 Il 20
P2000AC $395 7V2 10'12 15 $ 995.00

$ 8_95 HP2l $<0 HPI3 $60 ~/. 121.4 10 12 $ 99.95
s 8.95 HP2l $<0 HPI3 160 6V. 121/. 10 12 $ 104.95
$ 8.95 HP2l $<0 HPI3 $ 60 W. 12V. 10 12 $ 104.95
Built in Built in ' II 14% Illl 17 $ 260.00

Built in ' II 14V. Il ll 2J $ 285.00
Bui lt in HP2l $<0 HPI 3 $ 60 'II 14V. Illl 2l $ 360.00
$26.60 AC200 1 15 ,,., Il ll " 15 $ 359.00
Built in NCXA $110 V)(SO I 12SO '" Il ll 11 11 26 $ &49.00
$24.50 Built in Built in 5 IIV. 10 " $ 419.00
$19.50 AC-PS 195 " 410 1 15 51f2 Il " 18 $ 420.00
$19.50 AC-PS 195 " 410 1 15 5112 Il " 18 $ 420.00
Not Available AC-384 ISO OC-384 1100 5 I PI. 10 " $ 159.95

9. Selectable ba ndwidth of 0.4 , 2.1 or :U 5 kHz . 14. With c pfionel VX-I VOX unit $35.00.
10. Th ird H at 455 kHz. 15. Various DC supplies eveilebfe; check with your distributor for
I I. With op tionel S8-2 CW Codatter, $42 .50. recommenda tions for your station .
12_ With optiona l VOX ada~ter. 37.95. 16. Swan SOO a nnou nced too late to be included.
13 . With option!ll SS B-2 se ecte b te side ba nd kit. $18 .00.



HF SSB Linear Amplifiers
m AM CW Dri... . Input Output

Power Power Power Power Imped - Imped - 'A
Mode l Bands (PEP) (Watts) (Wath) (Wafts ) e nce e eee Tu bes C l ,n~

BTl LK·2000 80-10 2000 1000 1000 SO-2OO SO 25·100 I 3·IQOOZ B
Collins 30l-1 BO-IO 1000 1000 70-100 SO 25-100 4 ali A B
Colli ns 30$-1 BO-IO 2000 1000 60-100 50 25-100 14CXlOOOA
Drolte l ·4 80·10 2000 1000 1000 100 50 25-100 2 Blb3 B
G ollu y 2000 80-10 2000 1000 90·200 SO 25-100 10 bHFS AB,
GO nse t G SB -201 so.ro 2000 400 1000 OS- ISO SO 50 4 BI IA B
Hem me rtund HXl -1 80·10 1500 2SO 1000 bQ-70 50 40·80 :2 572 6 B
Henry 2K-2 80·10 2000 1000 1000 60-1SO " 25·100 2 3-400Z B
Henry 2KD-2 80·10 2000 1000 1000 80-150 " 25· 100 2 HOO Z B
Henry 4K 80-10 4000 2000 2000 1\0 " 25-100 ISCXI500A

Hea t h 5 8-200 80 -10 1200 1000 100 " 50·75 2 572 6 B
Hea th KW Komp act 80-10 1000 100 52 25-50 2 5728 B
H unte r Bandit 20008 80-1 0 2000 600 700 100 52 50-72 4572 6 B
Nlllt iona l 2000 80-10 2000 1000 1000 20-200 50 40-60 28122 AB~

SSE Sa2·LA BO-1 5 1000 300 400 65 75 25·100 6 bJEb AB,
Sw"n Mark I 80·10 2000 1000 100 50 25-100 :2 ). 4OQZ B

Disto r.
t io n

Products

-30d B
-30 d B
- 35 d B

-30dB

- 35 d B
- 35 d B
-35 d B
- 30 dB
- 30d B

-30 d B
- 25 dB

OU:Jiut Plate Interna l
In j. SWR Voltdge Anten na AC Input
ca tor Meter Mete r ALC Relay (vo lIi)

y" No y" y" y" 15 o r 230
y" No y" Yeo Yeo 15 or 230
y" No Yeo Yeo Y" IS o r 230

Y" No Y" Yeo Yeo 15 or 230
Yeo No Yeo y" Y" 150r23O

Y" No No No Yeo 1\
Yeo No Yeo No Y" 15 or 230
Yeo Y" Yeo No' Yeo 15 or 230
Yeo Yeo Yeo No' Yeo 15 or 230
Yeo Y" Y" No' Yeo 150r 230
Yeo Y" Yeo Y" Y" 150r 230
Yeo Yeo No Yeo Yeo J5, 230 ore

12.6 vee
Yeo No Y" No Y" 1150r 230
Yeo No Y" Yeo Y" 1150r 230
Yeo No No No Yeo 1158

ves No Yes Y" 11 50r 230

AC pow e r
(WattS )

2300
1200
2000
34SO

34SO
34SO
4910
1920
1920

3<\50

16"

wei~ht
H W D (Ib Price

30 1bl,'4 " 11 51 $ 795.00
7¥, ! <\¥~ IH:. " $ 520.00

30\1 " 1 8t~ 160 $1795.00

71/ 8 " rs 75' $ 695.00
6 1 1I/~ 1 01/~ "<\3 S <\ 50.00
81h 12\1 " B2 S 3<\5.00

91/8 17112 1\ " $ 395.00
'l.9 lh 14;:' " IlS S 675.00
7 1<\1:. " 85:' S 675.00

29'h 14 1"" 171/ 2 S 980.00
6\1 14% 13% 3S s 200.00
J;\ 12;\ 10 7 I 99.95

7% 14¥" IW" " S 575.0lF
7% 16112 12¥.. " s 685.00
5% 12 12112 " $ 259.00
81/ l 15112

"
$ 5<\ 3.00

I. Console mode l; a lso a vailable in d erk top rf uni t wit h separate po wer sup pl y.
2. Dimensio ns o f rf un it ; power suppl y is 71'~ x 6~ x II inches.
3. Dimen sions o f rf unit ; power supply is 7().. x 9~ x 7;' inches.
4. Ma nufa cturer stetes that commonly .evai a b le e xcite rs will not d rive unit beyond line ari t y.
5. Dime nsio ns of rf unit ; power supply i5 6 x 1 4~ x 17 inc hes.
6. W ith e xternal powe r supplies . For AC , th e Hea th HP ·24 $49.95' for DC. the Hea th HP .I ... $89.95.
7. Alla ila b le in kit fo rm for $2..9.50. , .
8. SBE's SB3- DC P mobile inver- t er eveijeble for 12.6 Vdc .

SMALL BUT POWERFUL

DON'T BE FOOLED BY

IMITAlIONSI

Get the ORIGINAL
SYDMUR SO LI D STATE " CD" IGNITION SYSTEM !

Hl0h Quality Compononts used throuohout. Fibero lass Printe d
Cireull Board. Un iti zed Constructi on. Simplified Kit An embly.
Reduen ioni ti on interference.

ORDER yours TODAY!
COMPAC Assembled . . . . $34.75 -
COM PAC KIT . 24.95 -

• Add 7Ee lor maWn, and hand lin!!
N. Y. State Rf"l idents lIdd Saln Tax.

SYDMUR ELECTRONICS SPECIALTIES
1268 E. 12t h St. Brooklyn, N.Y. 11 230
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Interested in VHF?

Then why not send f o r 0 free sample o f the
VH F'e r Magazi ne . It's d e vote d en t ire ly t o ser ious

VHF a nd UHF ha mming. It c onta in s articles by
well. kno wn a nd capable VH F'ers. All wh o want
t o imp rove t hei r know ledge of VHF are invited
to su bscribe .

The VHF'er
Parle. Laboratories

419 SW First, Beaverton , Ore90ft
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518-842·8350

BRAD THOMPSON
INDUSTRIES

LINEAR AMPLIFIER

Adirondack Radio Supply
GLEN FADDEN, W1ZQA/2

St., Amsterdam, N.Y. 12010,

2 KW PEP 558-1000 DC Watts CW·AM·RTTY. 21
important advanced features. New HD tank gives
more output, especially on 10 meters. 65 Watts
will drive to full output. 220 /1 15 VAC operation.
Writll for list of features.

ETI

185-191 W. Main

Complete with Eimoc 3·1000Z 579500
--------------------------:111111111111111111111111111111111111111 1111111 U11111111111111111111111111111111111111111111111111111111111111111111111111111 r:

----------------- BrMlIU",. \IlIII. ' . , ' ''' 1 11II:

:: " .-'-----------------------------------------------------------------------
Improved Electrical Connector for the Ham-M Rotator

After a II mn -M antenna rota tor h as been
i ll usc for several years , p articularly in wet
climates, th e terminal strip at the bottom
often becomes severely corroded and should
be replaced. Rather than usc another ter
mina l strip which will have to be replaced
ill severa l vcn rs , a better approach is to in
stall a waterproof connector. In addition to
being waterproof and long lived, these con
nectors provide an extremely convenient
method of connecting and disconnecting the
rotator control cable when working on your
tower. If vou have ever installed a rotator. ,
you know tha t connect ing those eight con
trol wires while you art' seventy feet in the
air is no m cun task.

Two im-xpcnsivl' connectors which arc
suitab le for this job are the Amphenol MS
:3IOGB-18-8S «("ahl" receptacle} and ~ IS

:1 HI' A-18-8P (chassis mounted plug ) . These
connectors arc available from Allied Radio
Corporation" for $().40 and $1.16 respec
tively. \ Vhcn ordering. spe-cify stock number
H D 7000e.

To install the chassis plug on the rotator ,
c-ut a small piece of aluminum the same size

as the old terminal st rip und cut a hall' ill
its center to m ount the new chassis plug.
Hem ovc tilt , o ld terminal strip from the
rotato r an d ca refully label each of the con
trol wires ( 1. 2, 3, et c ) with a p iec e of
masking tape. Place the new connector strip
ill position and install the control the control
wires on the new connector. The p ins on the
.\IS connectors arc labeled wi th the letters
A through II , so it is probab ly most co
vcu ient to con nect wire number 1 to A,
number 2 to B. etc, After the control wires
are connected . install the connector mount
ing p late in the bottom of the rotator and
a ttach it with screws through the original
screw holes in the rotator housing. At this
pun-t it is u gocd idea to put some house
hold caulking compound around the edge of
the c-onnector mounting plate to prevent
moisture from ge tt ing into the rotator.

This scheme has heen used severa l times
and has proven to be particularly advan
tageous ill wet c limates or where ice i'\
hkelv to co llec-t 011 the rota tor.

. . Jim Fisk WIDTY
eA!lit",1 Radi o Cor po rat io n, IOO N . Western Avenue,
Chkllj;('o. lIIinoill 60680.
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Joe Williams W6SFM
4150 Beck Avenue
North Hollywood, Calif.
Photo courtesy Ami-Trano
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Ferromagnetic Beads
They say that good things come in small

packages. And in case of ferrite beads , it's
true. The Space Age and all that it implies
has seen a reduction in the physical sizes of
our components and some of our finished
ham gear. Smallness for smallness' sake
probably proves little, but when an inductor
the size of a match head will perform useful
tricks for us-that's handy news.

The beads have been around for a while
but they haven't been readily available in
amateur quantities until quite recently. The
literature, similarly, has been pretty quiet on
the subject of specific ham applications for
this tiny component. It is most likely, then ,
that amateurs will expand the usefulness of
these unique radioferric devices just as soon
as they enjoy a wider circulation.

By simply slipping a bead over a 18
20 or 22 wire, an inductor is created. Going
back to the basics for a second, we can
recall that an inductor is an electromagnetic
device possessing "self inductance" which is
the quality of opposing changes in the cur
rent flowing through the circuit. This op
posing action impedes the flow of the higher
frequencies and can be assigned an ohmic
value from the equation: XL = 2.fL. When
ferromagnetic matter is used as a core with
in or is posed near a coil, the reactive value
of the inductor goes up as a nonlinear func
tion of the permeability of the ferric mater
ial. Without plowing through the Formulae,
we can say that the Permeability Factor
(~ ) expresses the ratio of inductive magnifi-

cation that a ferrous core will add to a plain
wire inductor. For example, a toroid with a
powdered iron core having a permeability
factor of 10 will exhibit ten times the in
ductance as would the same circular coil
with an air COre. Meanwhile, back at the
bead, we have a short length of wire having
a certain small finite inductive value of its
own. The addition of the bead, with a per
meability fa ctor of 900, e levates the induct
ance so that we have a localized high im
pedance point. The spectral usefulness of
an Ami-Tron bead with mix "3D" is general
ly from 300 kHz through 300 MHz. As the
frequency goes up, there is an attendant
increase in the isolating ability of the bead.

The shielding action of a bead is due to
the bead's offering a lossy medium to un
wanted radiomagnetic influences wi thin a
circuit structure. Thus, stringing a wire with
beads is a neat way to dampen rf feedback

84 73 MAGAZINE



$31.95
42.95
39.95
59.95
49.95
n.50

A COMPLETE " LINE-UP" OF ALL
THE POPULAR TRANSCEIVERS

For Additionol Informotion, Write for
our " Tra nsceiv. r Portfolio" # 73TR

A28-3 10 Meter, 3 Element, Boom 10'
A284 10 Meter, " Element, Boo m 18'
A21-3 15 Met.r, 3 Element, Boom 12'
A214 15 Meter, " Element, Boom 22'
A14.2 20 Meter, 2 Element, Boo m 10'
A14·3 20 Meter, 3 Element, Boom 20'

WE ALSO STOCK ACC ESSORI ES FOR ABOVE

Cosh Croft Monobe-ams combine supe-rior elec
t rical and me-cha nica! features with the best
quality mote-rials ani workmanship. ' They will
p rovid e re- liable day to day omateur communi
cations a nd thot ext ra OX p unch , when needed,
for conte-st wo rk or emerg e-ncy communications .

•

SEE , YOUR DEALER OR WRITE fOR

w. maintain th. lorgest stock of used equipm.nt
in the North.ost - Engineer ing Deportment - Tim.
Pa yment PIon ovoiloble.

W RITE FOR LATEST COMPLETE LIST
....-..

FOR
MORE
OX PUNCH

Going Mobile??? Good Mobiles Go ~:Z;ER)
w. stock compl.t. lin. of NEW.TRONICS Ant.nnas,
including th. n.w " SUPER· HUSTLU " .

C~t
A uac kage of 12 ferromagneti <.· b ea ds h; avail 
able for $2 from Aml-Tron As s ocia t es , 12033
Otsego a t .. Xor t b H o l l y w o od , Californ ia.
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paths that often result in either obvious or
subtle parasitic effects. As we have all had
occas ion to witness, the feedback pick up
is greater in high impedance circuitry. Grids
and gates are sitting ducks for strong rf
fields. In practical terms, the thing to do
is to slip a bead or three over the wire con
necting to the base, grid or gate. In printed
circuit work, the beads should be threaded
over the element lead between the semi
conductor case and the circuit board. It is
not necessary that the beads be grounded.

It is unlikely that ferrite beads will com
pletely replace the ubiquitous 21> mR rf
choke, but they do offer some attractive de
coupling qualities. When a bead is placed
on the conductor leading to or from an active
rf circuit, we have, in effect, a miniature rf
choke. Its inductance may be in the order
of a few nanohenries, but at VHF this can
be very useful; and the simultaneous bulk
shielding action is pure serendipity.

In addition to the suggestions contained
in the Ami-Tron spec sheet, it is to be ex
pected that ferromagnetic beads will find
themselves being used by hams in wa ys that
are limited only hy the imaginations of the
users. Consider the case of the hard to cure
key click, or TVI, that develops in a sharply
tuned Class C amplifier that is trying or
succeeding in its efforts to go into business
for itself as an oscillator. Unneutralized tct
rodes such as the old work horses 813 and
807 are famo us for th is stunt. The spectral
garbage that results usually fails to respond
to the more general handbook nostrums and
an operator can spend whole week ends de
coupling nearby innocent circuitry. It sounds
a little David And Goliath, but one bead on
the right tetrod e Gl could do the trick. It
is just a question of time until some VHF
man will make a space saving Pi-Network
consisting of two capacitors and one bead.
I'm nnxous to try some beads between the
suppressor grid and ground on a couple of
sluggish pentode if stages. The mild regen
eration created by this amo unt of decoupling
should narrow th e pass band and bring up
the gain. But first , there is the matter of
weaving a few beads into the crystal mike
circuit to get rid of that rf feedback for
good, this time.



M. Goldstein VEIADH
9 Edgehill Road
Halifax, Nova Scotia

A Canadian Assault on FPB

Geoff, VEI UC, walked up to the ticket
counter at Air St. Pierre and asked for
three tickets to the island. The young lady
at the counter gave us our tickets and board
ing passes and sent us to check our baggage.
Arriving at the baggage counter, the same
young lady checked our bags, and at yet
another counter she collected our overweight
payments. As we climbed on the venerable
DC-3 she accepted our board ing passes. \Vith
a polite inquiry as to whether or not she
would spin the props as well ("oh no ,
M'sieur, they are electric-starting!"), we
sett led in our seats, buckled on our French
accents, and were off.

This ep isode, on August 1, 1966 marked
the end of four months' preparation for the
first VEl exped ition to FPS land.

Don , VEIAMC, and myself, VE I AD H, had
d riven up to Sydney, met Geoff, and now
the three of us were finally in the air
hoping the fog had lifted over St. Pierre, and

.wondering if the book the pilot was reading
was a DC-3 operation manual. Snuggled in
the cargo hold was an SXll l, FLlOOll, and
Conset 6-meter rig-all packed "lak eggs,
yes?" against the whims of French cargo
handlers.

Some two hours later we arrived over the
island. For miles around visibility was un
limited-no d ifficulty at all - in seeing the
vast fog bank sitting off the coast of St.
Pierre. Our hearts sank lower and lower.
Small wonder, our stalwart birdman was
coming in for a landing-the runway was
ahead-a hole in the fog-and we're down!
"Say, Don, how did we ever miss those fish
ing shacks? Oh, well.

The runway on St. Pierre is dirt, and
pretty short-so much so that when taking
off the pilot makes a sharp left hank im
med iately upon liftoff-to avoid those fish-
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ing shacks! At one end of the runway is
the smashed remains of a DC-3, which
hoohed up a landing-and at the other end,
a similar corpse marks a poor takeoff
"Ah, but m'sieur, those planes do not be
long to Air St . Pierre-our predecessors,
you know". Our faith restored in our pilot
(we had to fly back, y' know ) , we set
about rescuing our bags. The cargo-handlers
looked very competent and we had utmost
faith in their ability-we only helped them
unload our gear for the exercise!

Having cleared customs, and paid our $1
landing Icc, we discussed the best way to
get over to our hotel. "How's your French?"
seemed to dominate the conversation for a
spell. Finally I took the bull by the horns,
walked up to the nearest gendarme and said
"Gus Roblot?" (F PSAP was our contact on
St. Pierre ) . "Aha", says the gendarme, break
ing into a smile, "les radio-amateurs!" That's
the magic word on the island- we weren't
tourists, but radio amateurs! A world of
difference! Off to the telephone-Gus is
summoned, and soon arrives in a venerab le
stationwagon. Gus-a Frenchman's French
man-and one darn nice guy. He was in
disp ensable to us, and anybody planning a
trip to FP8 should write him. Life is so
much simpler with an interpreter.

We were soon at the hotel, our bags
deposited, and assured that our license would
be forthcoming tomorrow. We set up our
station, strung up our antennas, and went
out to see the town.

St. Pierre looks very similar to any fish
ing village found on the Nova Scotian coast ,
and I commented to Don as we walked along
that it didn't seem to be "a tiny Paris"
but our opi nions changed very quickly.
The main part of the town looks over a large
square situated on the waterfront . T ourists
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abound : fishermen are tending their ne ts,
grandmas are sitting in the sun, mothers
walk their babies-and on a park bench
in the middle of the square, at 2 P.M. in
the afternoon, this French couple is making
out like nothing you ever saw in any French
movie! "Sydney was never like this!" ex
claimed Geoff. As we headed for the nearest
outdoor cafe and our first taste of FP8
hospitality, we were prone to agree.

A work about this hospitality-it's terrific.
The people are friendly and go out of their
way to assist "Ies radio-amateurs" in every
way. We had two rooms side by side, with
a total of three beds, and this, with three
meals a day cost each of us $6.80 per day
at the New Royale Hotel. Madame Miller
was an angel, and couldn't have been nicer,
even at 3 A.M . one morning when Ceoff
and I rolled in showing the effects of the local
lightlife. The food was delicious and the
wine was on the table for every meal (even
breakfast! ) .

The following day we were picked up by
Cus and went off to collect our license.
We soon returned-proudly bearing FP8DA,
and away we went. Lots were drawn for
first QSO, and VEIAMC fired up on 20
CW and shortly raised VE3GEG in George
town; next was WB 2PX U, WB2 JJF ,
\VB2GKZ, and from then on we were work
ing one every three minutes. With half the
bank calling us, we took shifts operating and

logging, and soon became quite adept at
switching cps in the middle of a QSO.

Don had set his hopes on a 6 meter open
ing, and we had a dipole on the hotel roof.
At 2030 GMT I tuned in on 6 (we were
monitoring during the entire week and heard
WIVIAIl calling CQ-the band had
openedl I grabbed the mike and called:
"W IVIAll , here is the French island of
St . Pierre, FP8DA, calling on 6"-"what
did he say that call was? F-something?
Give me that again, OM" (a tremor of
excitement in his voice ), "W IVIAIl , here
is FP8DA, FP8DA, on St. Pierre Island,
how copy?" . . . . ''I'll be . . . . . . . .
FP8DA on some island-this is WIVIAIl ...
where are you guys? . . let me write this
down . . ." Fellas, it was beautiful. You
forgot our call, you forgot your cans, you
signed after our transmissions without giv
ing us RST and QTH-I never heard such
excitement. The whole opening was calling
FP8DA. and that hour's opening made the
whole trip. We worked 50-odd QSO's in 9
states, and never had so much fun in our
lives. I'll never forget sitting on the bed
about half-way through the opening. At one
end of the room sits Don, peeling off QSO
afte r QSO, on 6, and muttering ... "Spread
out fellas, don't all call at once . . . where
did they all come from?", while at the
other and Geoff is working one a minute
on 20 CW and singing . . "They're coming

SYSTEMS
SINCE1921

- with a MATERIAL DIFFERENCE!
Use. is one of the most dependable
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products are in use in 139 Lends
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to take me away, ha ha, ho ho, hee hee 0 • 0"

About 9 P.M. we packed it in, and went
out to explore the night life. We soon dis
covered that drinks were $.40 a piece. ($.50
if you asked in English). The drinks were
all three fingers apiece, and if you wink at
the bartender and say "Un pen aussi, s'il
vous plait» he splashes in another finger
or two. Canadian or American currency is
accepted, and Geoff and I managed to get
utterly stiff on $2 every night we were
there. Don, who doesn't indulge, kept the
fires burning on 20 at night, and tucked
us into bed when we managed to find our
way home.

A few incidents which took place during
our stay:

I was dancing half one evening with a
pretty young miss, struggling the while to
make a favorable impression while cursing
my despicable French: finally, after a par
ticularly frustrating session while I tried to
explain how fast my green Triumph would
go, she ups and says «You know, your accent
really is terrible!" Turns out she is a Uni
versity of Toronto student studying French
on the islandl

One evening Geoff and I are walking
along a street in town when a very distraught
woman, very obviously an American tourist,
runs up waving her arms and wailing that
she was lost-couldn't speak French-and
".. could you nice boys tell me how to get
back to the boat?" Geoff, who was wearing
his beret, puts on his bon vivant look and
says "Pardon, madam, je ne parle pas
l'Anglats . . . parley-vous francais?" The
tourist gave him a dirty look and walked
off muttering something about "another one".
Another time we were on a bus waiting to
go to a roadhouse outside of town, while
some chaps from an American sailboat de
bated if they should go. Our bon vivant,
avec beret, leans out the window and growls
«Messieurs, Ie Savoy, tres bien. Venez avec
moi!". The lads trooped aboard, and ended
up as looped as any. I think it was Geoff
kissing his fingers and winking that got
them.

Wednesday night Geoff and I arrived
home in the wee sma', somewhat cheerful
to find Don and some stranger ensconced
in the shack in front of a SElOO hooked
up to our antenna, and killing them on 20
SSE. Turns out that John and Shorty,
VE3EWM and VE7AZ had arrived that

88

evening for a few days. Anybody who worked
FP8DA that night after we arrived may
have wondered at the strange noises in the
background-it was Geoff and myself being
suppressed by Don so John could work new
countries for FP8DA. The next day the boys
received FP8DB, and provided us with a new
country (St. Pierre, what else?)

The rigs worked FE, except for a melted
pi coil on the second day. We left the trans
mitter out of the case after that and spent
the evenings watching a room across the
road increase in light intensity by a factor
of 3 each time we pressed the key. The
T.V. watcher never did complain (wonderful
peoplel }, but expressed his ire by heaving
the occasional rock at the hotel wall. We
could gauge the programs he enjoyed most
by the "thump frequency".

Toward the end of the week VEITG,
George, and a chum wandered in, and we
also had a visit from FP8CY. We all sat
down to supper together one night, and by
the time the second bottle of wine arrived
we were into a real hamfest.

The Sunday following, we packed up our
gear, rescued our antenna tuner from
FP8DB, and folded our tents. With a last
"au revoir" from Madame Miller, our fingers
crossed against the fog moving down off
the mountain, and a prayer that the pilot
wasn't at that last party, we boarded the
DC-3 and silently stole away.

Statistics? We had 700 QSO's, worked
34 states (9 on 6 meters) and 33 countries.
The trip cost each of use $150 (including
plane fare) for the week. The weather was
warm most of the time, the wine was sweet
and so were the gals. The thing that im
pressed us the most was the proficiency of the
French drivers in survival; traffic control on
the island consists of beeping as you enter
each intersection, the theory being that if you
hear another beep, you've had an accident.

Anybody planning a trip is urged to write
Yvon Segineau at the Bureau de Radio Com
munications on Saint Pierre well in advance
for licensing info. They are stiffening their
procedures, and licenses will not be issued
as casually as in times past.

We all enjoyed the trip tremendously,
and unanimously invite you all to join us
when we hit the beach again next summer.
Return, you ask? Mais oui, messieursl Au
certainementl

... VEIADH
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"Get - Acquainted - with - Sideband" oHer
During the course of any given week, I meet

several hu ndred hams and as a result of these
experiences for the past several years, I feel ]
can interpret what the average ham is looking
for. OU f busi ness is, therefore, geared to sup
ply the hams the items which they want an d
which they can afford to buy .

In consequence of the approaching l l -ycar
sunspot peak, 5-band transceivers ace literally
sell ing like hot cakes, and hams who heretofore
have been happ y with a 3·band model have
been trading them in at a re latively high rare.
We th ink this is sound business bu t now we
have the problem of marketing these excel
lentl y designed 3-band sideband transceivers.
As an example. as I write this ad, we have in
stock 36 National NCX-3's. T his very pop
ular device is rated 200 watts input for side
band, 200 watts on CW, and 100 warts on
AM . It will provide 120 watts RMS out. It
will match any coax fed antenna between 40
and 60 ohms impedance. It covers a frequency
range of between 3480 and 4020 KC on 80;
between 6980 and 73 10 KC on 40; and be
tween 13880 and 144 20 KC on 20. The band
width is 2~ KC. Sideband generation is by
means of a 5200 KC crysta l filter. The overall
drift is negligible-not exceeding 400 cycles
after 15 minutes warm up. The unwanted
products are down 40 db; the carrier down
better than 50 db. The NCX·3 uses 18 rubes
and 16 diodes. Mechanically, it is 6~6" hig h
x 13)i" wide x ll )i" deep and weig hs ap
proximately 15 Ibs. net.

We offer re-manufactured NCX-3's. (T his
is our term for a set that has been exhaustive
ly checked out and which is impeccably clean ).
together with a choice of power supp ly com
binations at what I honestly believe to be the
lowest price in the nation. Listen to this. W e
will provide the NCX_3 together with a kit of
power supp ly components for on ly $250 Lo.b.
Harvard. This breaks down to be better than
$82 per band, a lower price than any compar
able offering made even for a kir on a rr i-

band set.

Our power supply is a universal sideband
transceiver power supply which furnishes be
tween 800 and 1,000 volts for the fina l, be
tween 250 and 32 0 volts for the exciter stages
and the receiver, 12.6 volts of AC at 6~

amps, 14 volts of DC for relays, and bias o f
up to minus 100 volts a t 100 mils. W e fu rnish
the chassis, the bottom plate, and even a
matching speaker and proper p lug for the
NCX-3. We fu rn ish all o f the components ex
cep t the hardwa re wit h which you can mount
the pieces. We tell how to build this supp ly.
This supply weighs better than 40 lbs. when
fi nished. It is a rugged unit. The transformers
weigh in excess of 17 lbs. There are heavy,
rugged parts employed in every circuit. W e
use, for example, four 400 mfd capacitors. As
another illustration, we furnish twelve 800
volt diodes . You can bu ild thi s supply in one
evening and be on the air rbe second evening.

If you are one of the boys who as yet has
not tried sideband- and you are now looking
fo r an excuse to break in at an inexpensive
price, here is you r deal. Best of all, the power
su pp ly we fu rnis h will allow you to subsequent
ly operate any of the standard transceivers made
today includ ing Swan, D rake, Collins, H all i
crafrers, and National. There wou ld be no
need , for example, to buy a second power sup
ply in the future. We guarantee what we offer
and this is, practically speaking, one of the
very best buys that we have ever offered to
the American ham. Trades are accepted
naturally; time payments are available for those
who have credit. This offe r is limited, however,
to the extent that our stock shall last. Re
member, you get an instruction book on the
transceiver and on building the power supply
and that you can operate 3 bands-C\V, AM,
or sideband- for only $250. \Ve offer the
same deal with our power supply wired by our
own boys for only 50 more. In other words,
5300 will buy a package rhar you can plug in
w hen you get it.

HERBERT W. GORDON COMPAN Y
Helping hams to help themselves

Woodchuck Hill Road

04 15 1

6 17-45 6-3548

H arvard, Massachusetts

Telephone:
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Jim Fisk WI DTY
RFD I, Box 138
Rindge, N. H. 03461

The Clegg 66'er Six Meter Transceiver

Interested in 6 meters? The Clegg 66'er
from Squires-Sanders does an outstanding
job and is an ideal rig for the ham who
operates on our 50-I\.IHz bond. This trans
ceiver contains a stable and sensitive re
ceiver and a 22-watt transmitter in one
compact package. It was designed specifically
for the six meter band and will cover the
amateur frequencies as well as those for
MARS, CAP and Civil Defense. In addition,
both the II7 Vac and 13 Vdc power sup
plies are included in the package.

The dual conversion superhet receiver is
extremely sensitive and less than 0.35 J.tV
signal will provide a signal plus noise to
noise ratio of 10 dB. The basic frequency
range is 49.9 to 52.1 MHz, but for special
applications, an expanded tuning range is
available on special order. The two if fre
quencies of 10.7 MHz and 456 kHz pro
vide 8 kHz selectivity and result in rejection
of spurious responses by more than 60 dB.

The receiver is relatively straightforward
with a 6EH7 in the front end , followed by
a 6DJ8 converter to the 10.7 MHz if and
a 6IlA6 if amplifier. The injection frequency
for the first conversion is provided by a
6KE8 VFO/buffer; this combination is quite

satisfactory and results in less than 3 kHz
drift per hour after a 20 minute warmup.
The 10.7 MHz if signal is converted to 456
kHz in a crystal controlled 613E6 converter
and further amplified in another 6BA6
stage, followed by a 12AL5 detector, a 6AN8
audio amplifier and a 6AQ5 audio power
stage.

The AGC voltage generated in the 12AL5
detector stage is applied directly to the
two if amplifiers and the 2nd mixer and
through a Zener diode to the rf amplifier;
in this way no ACe is applied to the input
stage until comparatively large signals exist.
The other half of the 12AL5 is connected
as a series gate impulse limiter; it is very
effective in cutting down ignition and other
types of impulse noise.

A semiconductor diode is connected as a
series squelch diode between the output of
the detector and the input to the first audio
stage. \Vhenever the cathode of this diode
is more positive than the anode, the audio
sections of the receiver are effectively dis
connected from the front end of the re
ceiver. Since the anode of the squelch diode
is connected to the screen voltage of the
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The Clegg 66'er transceiver" one of tho
most versatile six meter transceivers that
this reviewer has seen, It fits right in with
fi xed station operation. mobile operation or
even for mountain topping during VHF
contests. And-if you're not sati sfied with
22 watts input, you can always plug it into
the Appollo linear. Zingo-675 watts d e!

. .. WlDTY

6BA6 456 kHz if amplifier through a de
coupling network, the voltage on the anode
varies automatically as the screen voltage
follows the AGC level. The cathode of the
sq uelch diode is connected to a voltage
divider across the B+ supply; the cathode
voltage (and therefore the sq uelch level )
is set to the d esired threshold with a po
tentiometer in this divider.

No tricks in the transmitter section of
the Clegg 66'er either; time proven circuitry
starting off with the triod e section of a
6KE8 in a Colpitts type crystal oscillator.
The 2.5 to 26 MHz harmonics of this oscilla
tor are coupled to the pentacle section of
the 6KE8 through a bandpass coupler; this
pentacle is operated as a frequency doubler
to 50 to 52 MHz and is bandpass coupled
to the 12BY7 driver stage. Considerable
reduction in undesired outputs is obtained
by usin g bandpass coup ling and straight
through operation of the six meter driver
stage.

In the final rf power amplifier, a 2E26
provides 13 watts output with 22 watts in
put, an efficiency of 59%. This final stage
is plate and screen modulated by a pair of
6AQ5's. By carefully chnosing the design
constants in the modulator circu it, high fre
quency splatter components are completely
filtered out. In addition , the operating level
of the 6AQ5's was chosen so that grid clip
ping and plate bottoming occur at approxi
mately 10 watts audio. Therefore, over
modulation is prevented while providing ef
fective speech clipp ing at the 90 percent
level.

The triode and pentod e sections of a
6AN8 are used respectively as a microphone
amplifier and audio driver. The pentod e
actually does double duty in the 66'er; in
the receive mode it operates as an audio
amplifier.

One of the big advantages of the Clegg
66'er is the built in power supply which will
operate from either 117 Vae or ] 3.8 Vde
hy simply plugging in the correct plug.
Furthermore, either positive or negative
ground de systems may he accommodated
by a simple rewiring joh. The versatility of
this power supply is a direct result of the
two winding transformer which it uses; in
the ac mode, the 117 Vac is connected to
one of the two primary windings on the
transformer. In the de mode, the 13.8 Vdc
drives a two transistor inverter which is con
nected to the other primary winding.
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Prequencv
coverage:

senstt tv ttv:

.spurlou~

r-espon ses :
A G e :

aetecttvttr:
Tube lin eup :

F'ea t ur e s :

'l'r" JI .• rn It f .. r

FreQuency
co ve r a g e :

C rystals
r- equ t r-ed :

t -owe r In put :
Power output :
O u t pu t

Impedance :
H a r m o n ic and

s p u r io u s
ou tpu ts:

'r oue lineup :

P o w e r
euppjtes :

Power
r-equtr..ments :

S ize and
weight :

Pr ice:

~ !U to ~2 .1 :\I Hz.

LesoS Ih a n 0.35p.\' for 10
(I B slg-n a l pl u s noi s e to
n o is e ra tto.
g u ppr-e s sed m ore t ha n 1;0

d B.
xtore tha n 10 d b co m pres 
sf o n for 40 db signal In.
et-ease.
S k Hz .
figH' rf am plifier, 6DJ8
t s t mixer, 6 K E8 oact j la ,
tor/bulTer, two 6B A6 It
am pl tfler-a, 12AL5 detec
tor/ AX-I<" GAl'S audio am
plifier, 6AQ5 audio output,
anrl three semiconductors .
DUll 1 r-onverston superhet
with If'N at 10.7 "-1Hz and
-151i Iil lz; less than 3 k Hz
rt rt r t per hou r afte r
warm u p; A XL, a djustable
sque le h ; greater t han 2
watt s nudto outp u t.

~ u to 52 :\Ihz Wit!l extern
al c rysta ls o r V FO.
S.:13:l-8. tW 7 :\l H z, 12.5-1 3.0
:\1H z , or 25. 0-2 6.0 Mh z In
IlC - 6/ U holde rs.
22 wat rs.
13 watts .
52 ob ms.

Harmonics suppresse d
more than 50 db ; s purious
outputs other than ha r-;
moni cs supp ressed by
more than 66 dB.
foh':E8 crystal oscillator!
frequency m u l t t p He r,
12BY7 d rlver-, 6AX8 speech
ampllfler, two GAQ5 mod
ulators , 2E26 rf p ow e r
a mp l lfte r-,
1(10 % mod ulatio n wit h
mor-e tha n 10 dB s peech
di llpi ng wlt h a-56 drl
mi c ro p ho ne; audio r- e
spO lltole :!:::l tiB f r o m 300 t o
:1000 H z ; exc it e r at a g-es
h r-oarfbn n d a n d m u lt lt u ned
for rn pld Q SY a n d lo w
su u rrous a n d h ar mon i c
outputs.
1 17 vae, 50/ 60 H z and 13.8
Vile s u p p li e s incl uded.
5 0 \\. on receive; 85 watts
on transmitte r.
12" x 12" x ll*". 19
pounds.
$2 4'. 95.
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1,

Morse Code a St umbling Block?
If you were once a Boy or Girl Scout and

had to learn morse, do you remember how
you did it: A is dot-dash; B is dash-dot-dot
dot, etc-phonetically? Or even if you used
a key and a buzzer it was by memory of the
dtts and dahs, rather than by the group
sounds of the characters as in the case of
speaking words.

Trying to remember the dits and dahs as
simply dits and dahs has a natural limitation
at the point where you require too long an
interval to say to yourself: that was F or
Q, etc., because the first or second dit or
dah of the next Jeter has been sent and you
have missed it while trying to identify the
preceedmg one. If you had to do this when
listening to others talking-hesitate after
each word to figure out what the word
meant, what a dun conversation would re
sult. Think how long it would take to get a
reaction to a jokel

For people who have learned the indi
vidual dits and dahs it takes a long time to
break through into the group-character area
short words, then longer words and real fun
with code.

There is at least one method available by
which you can speed up your code learning.
a method which has proven itself over the
years to be superior to others. This is the
"Teleplex" method. Teleplex is a code send
ing machine using metal rolls instead of
tape, so they never wear out. which is fully
adjusta ble in speed, emitting a 750-hertz
tone which seems to he the best tone at

I
I

-
Everything
you've
wanted
in a 6-meter
transceiver Complete flexibility-built- in dual
power supply for 115 VAC o r 12 VDC, compact size
make it id eal for mobil e, fixed 0 1'" fie ld use . Loud and
clear recep tion- highly sensitive a nd selecti ve dual
conversion receiver o ffer s great freedom from birdies,
tweets and sp u rious signals. Front end de sign pro
vides superb signal capture, freedom from c ross mod
ulation and o verload . High Talk Power Modulation is
achieved b y an effecti ve 22 wa tt input tran smitter,
with speech clipping. For a clean 70-75 watts output,
combine the "66'er" with the powerful Clegg Apollo
Linear Amplifi er, Bu ilt-i n s -meter serves 81 tune-u p
meter for transmitter. The spectacular new 66' er is
great for hams, CD. MARS and CAP opera to rs. See
Clegg a nd Squires-Sa nders communicatio ns products
at your de aler. Write for literature today to :
Squ ires-Sa nders,Martinsville Rd . 0 Ml111ngton ,N.J. 07946

SquiresV .Sanders

76 SElIIlCONDUCTOR (IRC\IIT (11 _ " .......l.._ . ..... . """ 1 . _ 1
6 SUGE HtCiti GAIN, Lo- "IOllol VIDEO PLlfl[Q O' SElF-CCNTAI r.eo H EC.
TiONIC REGULATf O PO-Ell !>IJPPlY . 1 PIECE PI/INTED :::1 "0/11 BOARD
CCltlS TRUCTIOH O' I! f (~h.1·5 Of V1DEOOUTPU l

KIT COIlTAINS, "'.../1.0<1.1_, ,ob,.o' '"ted ,''Cu', boord, 1.... 1 nl.
10<., .. d 11 ,,,,, ,.,1. , p_ ~ f , ,.0'1•." , " CO_" 11
,0.10, . ... it, PO" , . ..b., .. d" .. I,t.. '."", coo . " '?" ',,".o<to,. d,.d..,
h., dwo••, " it . PLUS OUR LARGE , EASY ·l O· FOLLOw CONSTRUCTION PL ANS.

.. odJ" "" to tho l<_, ... hov< 0 """"I"f 10.. of I~be 1S1"'liTER ...d MA.ORCOMPONENTS
KITS " "'''Ill'' ... .. $\8.951 f .. do,o ,l.., ,,10 .. oi l '''1PLUS blod d''!llI''~~'''''"'" ''''
....00. ...d l Gt lor _ ..~,.. oarloo<ll'l116 ,o'okog. OCN ' l!lJ\" WTIL 10;'V ARED ....
\.tl8fllEVABl.E PRiC ES ..... _ "-" .....1 L... =' . G.oI ,..... ...TV RES!: . ".

'IT[x]~ ~12@'ITD~ 12 'IT c TI ffi
'ITW~ffi[DJ~rnffi [{D'IT

$149.50

P.", 01/"0 II.. J96.S ATV RESEARCH ~. so... Co ... ~br. 6a11~

CLEGG
lIlISS 'er"_ ..
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ITHACA

•

Now . . . For The First Time . . . Mail
Order Service From Central New York's
Fastest Growing Supplier Of Communica·
tion Equipment

Write for informotion on: Ameco : : Antenna Specialists : : Collins : :
Droke: : Electro-Voice: : E-Z Woy : : Hallicrafters : : Hammarlund : :
Hy-Gain : : Mosley: : National: : New-Tronics : : Rohn : : SBE : : Shure
: : Swan: : Turner: : Waters: : and many other lines too numerous to
list. Fill in the coupon now or come in and see us.

• ••
Call Dave Flinn

W2CFP
• ••

We Monitor 3999 kHz
WB2QGK

• • •
Dealers: We would like to re
eetve your used equipment list
ing on on exchange basis.

.-----------------------_.
I Stellar Industries - Dept. M
)10 Graham Road West
I Ithaca, New York 14850

I Please se nd me info rmat ion
I on ........•- ---- -- .
10 Send Used Equipm ent List
I Na me __ -.- - _-_ -. - Ca ll -----.-- .
I Address -_ - - -- -- ---- .
I City __. __ 5+a +e Zip .

NOW IN EASY·TO·BUILD KIT FORM!

RO CHESTER AMATEU R RADIO A S SOC IATION
p ,o B OX 1:58 8 R O C H E.STE.R , N . Y .. 14603

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.

MAV13
Rochester, N.Y.

VINCES 50 ACRES

Hunter
Bandit
20008

----' -It''' _.

ONLY $249,95
l ess Tubes II

(Set of Cetron Tub es availa ble for $58)
Gro unded g rid operation, 2000 watts PEP (twice
average DC) , 80. 40 , 20, IS, 10 meter opera tion
.. . 115 or 230 vol t op erat ion . . . Re la y ope rated
with exciter controls . . . Solid state rect ifie rs
. . . Ma ny other fea tu res . . . stre 14% " x 6% " x 14"
d eep ... We ig ht 45 lbs . Ava il able in color to
match Dra ke or Collins. No ntra charge.

P .O . Box 11 28

Hunter Sales Inc Uni versi ty Station
, • Des Moin es, lo....a 503 11

WESTERN N. Y. HAMFEST and
EAST COAST SPRING VHF CONFERENCE

which the ear begins to get the dit-dah
sounds as groups and words. Loud, high
pitched tones apparently create unrecognized
echoes which interfere with the recogni
tion of group sounds, slowing down the
learning process.

The Teleplex theory emphasizes first the
750-hertz, which cannot be varied, and
second that the student should know in ad
vance (during the early phase of the course)
what words are coming, so that instead of
trying to pick out the Individual letters he
wiII become conscious of the letters as group
sounds in their naturally rythmic relation
ship, as is the case with the words you speak
Also, Teleplex permits a gra dual almost im
perceptable, change in speed, so that rather
than trying to copy 5 wpm faster than you
can now copy, you can increase the speed
by fractional wpm and not be under such
stra in. In thi s way you can continue to rec
ognize the word groups, ra ther than jump
ing into a speed where the groups are in
distinguishable.

Teleplex can be purchased or rented .
Write them at 739 Kazmir Court, Modesto,
California.

. . KIRA
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Bob Baird W7CSD
3740 Summer Lane
Klam ath Falls, Oregon

The Little Gem

Fuse Tester
The Little Gem Fuse Tester.

ruse

Here's all oldie that we haven't seen
around for ten or fifteen years . There are
several versions of this little first-day-of-April
gad get. Ours calls for a nea t little Mlnfbox,
a nice big bull's eye pilot light ( 110 volt
variety), a fuse in its holder, a p ush button,
a spare fuse container with spare fuses. and
a cord with plug. See the photo.

On ours we put the title "Li ttle Gem Fuse
Tester" on a plastic label at the top. III the
center we put " If lamp lights, fuse is good".
There is no label on the push button. Every
body has all uncontrollable urge to push a
button. If you push the button, of course the
flise is blown and the light goes out.

""'"BUTTOI't

There arc several approaches to the use
of this "Litt le Gem". One way is to simply
lay it 011 an associate's desk or work table.
He will probably come in pick it up, plug it
ill , and try it out . As soon as he reali zes that
he has been had he will put it on the next
person's desk. . . The spare fuse container
may have to be refilled a time or two during
the day. One variation is to leave out the
fuse, in which ease the building fuse blows
and possibly the lights go out. Some ad minis
trative p crsonnel runy take a dim view of this!

In om case we made out a very official
interdepartmenta l memo stating that we
needed some lay experimenters to determine
the value of the device. Then on a second
sheet (not to be read p revious to experiment
ing ) we put a bunch of questions like "was
the fuse good?", " Is it still good?" e tc. leading
Hp to a " Happy fi rst day of April to you".

You can have a lot of fun with the "Little
Cam Fuse Tester".

Schematic of the Little Gem Fuse Tester.

What's New for You?
This colum n is devoted to short t imelv, .

items of interest to technically-minded h am s.
w e'd like to cover new semiconductors and
other components of special interest , new
surplus, technical meetings, cl ub s and ne ts,
comments about 73 articles, and so forth.
All will give cred it to the submitter. P lease
get all items in as soon as possible so that
all readers will be able to take advantage
of th em. Keep them short, please. Send to :
Whut's :'\P\\,. e! o Paul Fruuson . 38 Heri tugc

94

, , , W7CSD

1\<1., Acton, .\ I<\ ss. 01 720.
Paul Franson WAI CCH

RTTY Circuit Boards

The circuit hoards for RTTY gear 0 11 p ages
:l -1-37 of the January issue are available
from the Harris Company, 56 E. Main, Tor
rington, Conn. The converter (decoder ) is
$4, and the generator (decoder) is $2. All
etched circuit boards SI IOW Il in 73 are avail 
able from the Harris Company. Write them
if no information is given.
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Propagation Chart
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ISSUED MARC H * SALE *
J. H. Ne lson MODEL 400 AND 501

,
E AS T E R N UNITED STATES TO:

GMT: ~ 02 ~ ~ 08 10 1~ 14 ,. 18 20 22 TV CAMERAS
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PHILIPPIN E S

ME XIC O

II. S . S. R .

WE ST C OAST

CENTRAL UNITED STATES TO: From $125.00

WESTERN UNITED STATES TO:

tl -21 14 I~ " T H II . I I . 11 t l 21

14 " 1'17 7 1 1

Each month we have a limited qua nt ity of
used TV cameras which we make available
to hams at qreatly red uced prices. Some cam
eras were used as demo nstrato rs by ou r sales
men ; others li ke ou r Mod el 400 were traded
in fo r our 501. A few are back from being
rented out on specia l tem pora ry surveillance
jobs. Some were modified slightly to fi t t he
pa rticu lar job an d may have extra holes or
vary slightly in appeara nce from t he photos.
All have been checked out and a re gua ra ntee d
for 90 days. Complete with vidicon and le ns.
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Al.ASKA

ARGEN T IN A

EN GLAND

A UST RA LI A

C A N A L ZONE
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ME X IC O

INDIA

JA P ... N

v. S. a. R.

P Ur.RTO RIC O 21 H 14
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Model 400 sale price $125,00 FOB Hollis

Model 501 sa le price $160.00 FOB Hollis

ENG I. ... N l.>

lI ... W ... lI

IN DI ...

li7', 7 1 7 "14liI4liI4

28 28 21 ! I H Ii If T. ll. 21 II 28
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Th ese used cameras a re for sale to radio erne
leurs on ly. Include ca ll letters wit h your order.

J ... P .....

MEXIC O

PHII.IPPINE 8

21 21 21 14 14 14 , • 14 Ii 14 21

21 14 H 7 1 7 " 14 U 14 U 21

"I 21. " Ii .. I i ~ . 7. 14 14 H U

DON'T DELAY. ONLY A FEW ARE AVAIL.

ABLE EACH MONTH.

PUERTO R I C O 21 H 1. iii 14 7 14 21 !I . 21. U . 21.

SO UTH ... F IU C '" 14 H 7 ,. , . , 1. 14 '4 21 !t. 21,
For specifications on the 50 I see our other ad
elsewhere in this iss ue, For specifica tions on
the 400 see 1965 issues of 73.

• Very difficu lt circuit this hour.

• Ne xt higher freq uency mOlY be useful this hour .

Good: 1. 4·9, 11 , 13.15, 17·20, 24 , 25
Fair: 2. 3. 10. 12. 16. 23 . 26. 27, 29. 30
Poor: 21. 22, 28
VHF: 10·14

VANGUARD LABS
196-23 Jamaica Ave.

Hallis. N. Y. 11423
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Technical Aid Graup

The first members of 73's Technical
Aid Group are listed below. They are
willing to help other hams with their
technical problems. If you have a con
cise question that you think can be
answered through the mail, why not
write to one of the hams on the list?
Please type or write legibly, and include
a self-addressed stamped envelope. One
question to a letter, please.

If you'd like to join the Technical Aid
Group and you feel that you are quali
fied to help other hams, please write
us and we'll furnish complete informa
tion. It's obvious that we need many
helpers in all parts of the country and
in all specialties to do the most good.
While 73 will try to help with publicity
and in other ways, we want the TAG to
be a ham-to-ham group helping anyone
who needs help, whether they be 73
readers or not.

Don Nelson WB2EGZ, EE, 9 Green
ridge Road, Ashland, N.J. 08034. VHF
antennas and converters. semicond uc
tors, selection and application of tubes.

Tom O'Hara W60RG, 10253 East
Nadine, Temple City, Cal. 91780. ATV,
VHF converters, semiconductors, gen
eral questions.

Stix Borok WB2PFY, bigh school stu
dent, 209-25 18 Ave., Bayside, N.Y.
11360. Novice help.

George Daughters WB6AIG, BS and
MS, 1613 Notre Dame Drive, Mountain
View, Calif. Semiconductors, VHF con
verters, test equipment, general.

Roger Taylor K9ALD, BSEE 2811 W.

Mfd.
under Telrex

Pat. No.
2,576,929 Pl67

TELREX COMMUNICATION
ENGINEERI NG LABORATORIES
ASBURY PARK, N.J. 07712

~ "BALUN" FED INVERTED "V" ANTENNA KITS
....~ SIMPlE.TQ·INSTAll, HI·PERFORMANCE ANTENNA SYSTEMS,

1.5 KW P.E.P. Mono·Band Kit •• lKMBlV/81K •• $23.95
2.5 KW P.E.P. Mono·Band Kit •• 2KMBIV/81K •• $29.95
-xu compri ses

r
encapsulated, "Balun," copperweld, Insulators,

pl us installat on and adjustment Instructions for any Mono.
________."..".'_BO_lh_'"_l..O.M.',;,.,ters. Also available 2,3,4,5 Band Models.
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Jim Fisk WlDTY

COMPLETE

center, inc.
2929 N. HASKlLL

DALLAS. TIXAS 75204
214·LA6--2023

You've heard them on the air
.. . Now .. . Available for
the fi rst time!! I

The Texas "Bug Ke tcher" has
been one of the best radiating
a ntennas on the air for yea rs
. ' . and ye s. lcw power rigs
ca n increase effective radi
a ted power with this high "0"
coil.

"Bug Ketchers" are custom
ma de of lop quality materials.
e n g inee red to w it hsta nd
abuse where other a ntennas
fail . . . Send For Yours
Now . .. Be ready for a full
season of mobile funl

TEXAS
Genuine

BUG-KETCHER

COIL ONLY 19.95
COMPLETE MOBILE

PACKAGE INCLUDING

BIG " 0 " HAMBOREE- OA LLAS
MARKET HALL- AUGUST 4-S

"BUG-KETCHER"@

KILOWATT

80 THRU 10

MOBILE

ANTENNA

$39.95

• . . base exlension ,
whip, g utter clip, extra
heavy duty ball mount
a n d sp rin g' (your option,
bumper or deck mount).

• • A $46.05 VALUE FOR omy . . .

.. . Jim Fisk WIDTY

Peterborough. N. H. 01458

Hildreth Press
The changeover in printers has gone ex

tremely smooth ly and our old printer has
been most coopera tive in getting all our ma
terials out to the new press in Illinois. Chan g.
ing printers is a tremendous undertaking for
a magazine because printing schedules are
upset. huge amounts of material must be
moved and accounts must be closed out.
Hildreth Press, our previous printer, put forth
a great effort and took care of everything
smoothly nnd efficiently; in a matter of days
our new printer was all set to go .

And then the biggest snowstorm in fifty
years paralyzed the Illinois area; traffic came
to a standstill, the pressmen couldn't ge t
to work and little, if anything, was getting
in and out of Pontiac, Illinois, including 73
magazine. Finally, however, the F ebruary
issue hit the street. It will take us severa l
months to make up the t ime lost because of
the storm, but by cutting a little 011 the sched
ule each month, we hope to be completely
back on sched ule by the time you get the
June issue.

Aligning Decals
Having trouble lining up decals or dry

transfer labels on that new piece of equip
ment? W ithout some kind of aid, it's a litt le
tough to line up the labels on a panel and
make sure that they are all parallel. One of
the easiest ways to do this is to stretch a
rubber band around the panel and align it
with a ruler; all the decals placed along the
rubber band guide will be perfectly aligned.
This system has the advantage that 110 align
ment marks are left on the panel after the
labeling is done.

2000 ARTICLES?

In the 75 issues of 73 between O ctober 1960

and December 1966. over 2000 articles have

appeared. Find the ones you want quickly with

our NEW six year cumulative index. It lists

all artides by subject in easy-t o-fi nd fo rm.

The index is available now. Index 25f:

= ltltllll lll'1II11ll1ll1lIllUlIll,1II1l1l1ll1ll11lllmlllllll1l,"nlllll" llmn nmlllltll""1111l1ll""""mllli

; ~
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Howard S. Pyle W70E
3434 - 74th Ave .• S. E.
taAercer Island, Wash. 98040

Climbing the Novice Ladder
Part v: A stroke of luck for Judy

On the Wednesday following their last ses
sion at F N's shack wherein Larry and FN
put Judy and Joe through an informal pre
liminary verba l exam, the kids toured the lo
cal ham supply stores in search of a receiver
for Judy. At all three places, they unearthed
several used receivers of conventional ham
manufacture as well as a couple of the
Command type of military surplus. \Vith one
exception, none of them seemed to quite fit
the picture. Some were priced considerably
beyond Judy's budget, a few were in some
what questionable 'as is' condition and the
Command sets, although moderately priced,
would hoth require more extensive modifi
cation than desirable for a beginner. However,
at Daly's Ham Shack they found a lit tle
Conar Model 500 novice receiver kit which
had been ~)O% completed only II steps
remained to be accomplished. Tim Daly ex
plained that the young fellow who had pur
chased it initially had just been inducted
into the military service and had left for
duty before he could complete it. He had
left the li tt le rig with Tim to dispose of
for him. The previous workmanship appeared
to be neat and substantia l and that remain
ing to do did not appear to be too diffi
cult of accomplishment. Tim was offering
it 'as is' at the very attractive price of $20.00
which would not take too many spareribs
from Judy's piggy hank. Tim agreed to hold
it until Judy could talk to FN and get his
opmton.

That same evening Judy's Dad agreed tu
drive her out to FN's place. After explaining
briefly what she and Joe had found at the
various stores, Judy said, "Cramps, both Joe
and I think the little Conar would be a
pretty good bet. I'm sure I could finish it
and it's well within my budget. Joe phoned
me just before I came out here tonight and
said he'd run into Larry at the gas station
and told him about it. Larry knew the guy
who had started build ing it and had seen
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the job. He told Joe that it sounded like
a pretty good deal to him but to talk to
you about it first."

"Well Judy", replied FN, "you say there are
but 11 steps to complete in the instruction
manual. I've got a Conar manual here, let's
see what these really amount to". So say
ing, FN reached into his filing cabinet and
pulled out the assembly and wiring instruc
tions. Counting back 11 steps he said, "Ac
tually this involves only installing and solder
ing in place five relatively simple pieces of
wire. The other six steps have to do with
the adjustment and alignment procedure.
This, you'll remember [ told you and Joe
awhile back, is not always as easy a pro
cedure as it may appear to be on the sur
face. The Conar is a straight superhet which
is of course, desirable for selectivity and
sensitivity. The schematic is conventional
and with proper instruments, the aIigrunent
should be relatively simple as the adjust
ments seem to be well detailed in the book.
I've got suitable test equipment and if we
deecide this to he the rig for you, we can
all get together here un my bench and
bring th e little chick to life. Let's do this;
I've got to go to town Friday so suppose
tomorrow I call Tim Daly and ask him to
hang on to it until I come in and I'll have
a look at what's been done and what's to
do. After I give it the eagle eye, I 'Il give
you a definite 'yeah' or 'nay' . . . what....
sav -

"Ob fine, Cramps, I'll really appreciate it
and if you say go I'll pick it right up and we
can get busy on it".

As FN nodded agreement, Judy's Dad sur
prised them when he said, "Say FN, if Judy
goes for th is little receiver, mind if I come
along when she works on it? I'm gettin'
kinda interested in this ham stuff myself
after llstenin' to the kids drone away with
that code hickey they've got out in my
storage shed".
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"Well, blow me down, Tom," replied FN,
"I never thought the radio bug's stinger was
long enough to penetrate that tough old
carpenter's hide you walk around in; sure
thing, drag yourself right along if Judy
gets going on this and bring Edna with you
. . . she and Ma can swap valley gossip
while we're cluttering up my bench . . .
glad to have you".

True to his word, FN ca lled Tim Daly
who agreed to hold the little receiver unti l
FN dropped in on Friday and checked it
over. His inspection indicated that wh ile
perhaps not exactly a p rofessional job of
workmanship by the previous builder, it was
substantially d one , connections well soldered
and the general assembly ind icated that care
had been used throughout . Telling Tim that
he would give Judy the green light on it,
F N finished his errands in town stopping at
Jud y's place on the way home and giving
her his decision. Her Dad was bus)' with
a kitchen drain board job on the other
side of town but Judy was sure that he'd
take her to town in the morning and pick
up the Conar. F:\' invited her to bring it
right out to his shack then if she'd like
to get started on it but first he ca utioned
her not to neglect her study of the examina
tion material reminding her tha t the follow
ing Saturday both she and Joe were due
for their fonnal code exams and shortly
thereafter, the written portion. "Oh, I wo n' t
Cramps; I'm still reading myself to sleep
with the books every nigh t and I've got code,
rules and regulations practically running
out of my ears" she laughed.

That evening, Joe phoned Judy to check
on progress and she invited him to join
her at Tim Daly's in the morning and they'd
pick up the receiver and he could accompany
she and her Dad to FX's and get in on a
bit of the final completion uf the little rig.
Joe eagerly agreed and both kids looked
forward with eager anticipation to an en
joyable session on FN's bench.

As Judy had surmised, her Dad readily
agreed to take her down to Daly's, pick up
the receiver and then out to FN's shop, so
the next morning Jud y cranked the tail of
her piggy bank until it had spewed forth
twenty of the closely hoarded dollars from
her summer odd jobs. Tom Mansfield backed
the station wagon out of the garage and
they took off for town. Joe was waiting
so it was but a matter of minutes to empty
her poke into T im Daly's hand, take a re-
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ceipt, pick up the litt le box and head for
FN's. They stopped by Judy's place to pick
up her mother who would visit with F N's
XYL while Judy and the men folks delved
deeply into Pandora's electronic box.

FN started the session with, "All right
now; you kids take the assembly manual, fig
ure out the five wires you will still have
to install and get them placed and soldered .
Tom, you hang over their shoulders and soak
up a bit of this stuff . . . you asked for
it you know and you'll soon see what you've
let yourself in for". FN chuckled and con
tinued, ''I'm going to be clipping the hedge
out back; when you're through with those
wires let me know and we'll lay out the test
gear and go through with the alignment."

Some forty five minutes later both young-

,t'l
j l,~~I. I.1

J udy a nd Joe went ,hopping for a receiver for Judy.
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sters were satisfied that they had it finished
and Joe went out and rounded up FN. He
too considered the wiring satisfacto ry and
announced, "We've reached the point now
where we're ready to give it the initial
'smoke test'; you know, plug the cord into
an AC outlet, turn on the power switch
and 'tune for minimum smoke' . . . go
ahead Judy". Somewhat dubiously she was
about to gingerly push the plug into the
outlet when FN stopped her with, "Uh uh,
Judy; check your panel switch first and be
sure it is in the 'off position; always do this
with any piece of gear before you plug it
into a power source. Just like your Dad 's
FM radio, the power switch here is part
of the volume control; click the pointer to
the 'off position. That's right, now plug in
the power cord". Tlus done, FN carefully
scrutinized the chassis for a few moments
then said, "No smoke; so far so good. Now
click the power switch to '00 ' and let's take
another look; good, the little panel indica
tor lamp glows and we blew no fuses. All
of the tubes show a normal dull glow inside
their envelopes so apparently all heater cir
cuits arc correct. Now advance the volume
control slowly clockwise; the tubes should
be warm enough now to produce some back
ground noise in the speaker. Yep, there she
comes . . run the volume clear to maximum;
the background increases normally as you
go . . fine. Turn the volume back down a
Lit now and just let her set and 'cook'
while we haul out the test gear for align
ment; we'll use a signal generator and a
vacuum tube voltmeter for these final steps".
Just then FN's XYL announced lunch for all
hands on the patio and, at FN's direction,
Judy turned the power switch to 'off and
pulled the power cord from the outlet. "Bet
ter we get a bite or. two under our belts
then we can come back and go right through
the final steps without interruption" and,
after washing up, the 'junior scientists'
joined the oldsters at the picnic table.

After bountiful replenishment of the body
fuel, FN stoked his trusty briar and when
she was drawing well, sleeves were figura
tively rolled up and the curtain was ready
to rise on the final act. "Here's the test
equipment, kids; Joe knows how to use it
from his class work; the book tells you just
what to do with it, where to connect it and
how to use it. I'm not going to say a word;
simply fol1ow the instructions and I'll stand
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by in case you hit a puzzle or two. Tom,
you can watch, but don't touch; you're not
going to sneak into the ham hobby by
jumping into something right in the middle
like this. If you get serious about this ham
business you're going to have to start from
scratch like the young 'uns did. Ok; get go
ing kids".

Step by step with an occasional question
to FN to elear a doubtful point, Judy and
Joe worked through the various tuning slug
adjus tments. At FN's suggestion, each would
carry through one step and the other would
repeat the process as a double check be
fore proceeding with the next. They dis
covered that meticulous care was necessary
as they proceeded; many of the adjust
ments were sufficiently critical that the peak
performance point could be easily passed
over. Obviously alignment was not a pro
cedure which could be handled on a 'hit or
miss' basis with any expectat ion of realizing
the full potential of a receiver. Ultimate
performance could be reached only by de
voting plenty of time to careful adjustment
and simultaneous checking of meter indica
tions. At last however, the final screw had
been turned, a re-check of some of the op
erations performed and with a couple of
relieved and profound sighs, tension relaxed.
"well, Gramps, what you think?" queried
Judy, patting her copper-hued locks back
to some semblance of a girlish hair-do.

F N smiled and said, "BravoI There were
a few tim es there along the line where I
was tempted to shove in my two-bits worth
but I decided to let it ride. You've done
rather better than I had expected and you
have the little rig in pretty fair shape right
now to drag in a pretty good assortment
of signals .. let's see if it will. Tom, I'll
relax a bit and let you stick your finger
just a little way into the pie. Disconnect
the test leads ... ah, ah remember
to pul1 the AG plugs first and set the
test gear to one side. Now take these two
clip leads and connect the ant enna and
ground terminals of the receiver to these
two terminals on my bench. That ,v·iII con
nect the receiver to my test antenna; just
a random length of wire out to the old maple
tree .. about 65 feet , and to my ground
system . . the cold water piping of the
house in this case. Now Judy, it's your re
ceiver so the honor of ushering in the first
signa ls should be yours. Again, follow the
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Sever beard of Na lional Compan)'? Well, h ankly we're becom
ing .. little (nntral ed tha t more profen ional people do not
recogn ize U I on s ight. Wh en we casuillly mention th at w e've
been in the businen of devfllop ing . d esignin g and manufacluring
radio communiCl lion. eq uipme nt for over hal( a cen tury. I light
begin s to dawn. SI )' th ey,

"Ah, ha, you :must be
National Radio Co:mpany"

Thai is only part of il ; th e fam ou s IIR O and NC ama leur radio
linea of our Nalional Radio Compa ny Div ision are well kucwn,
What is obviously nol .0 well known are Na tiona l Company'.
pro ject and product areaa which coneti tute over ZO mill ion in
busine\15 baddox. f oremos t among O Uf development, design
and manuf..cturinx ac ti vities are :

o Sta te-e f-Ihe-er t auto matica ll)' tuned high powe r HF lun. ·
millers and lin ear power ampli fiers,

o Sophis ticated SSB and wide dynam ic ra nge radio receivers
for mililar)' usage.

o Communicat ion. eq uipme nt. inteRra ted with digita l and da la
proc:elling syste m.,

o Radar contro lled naviaational sys lems,

o Primary frequen cy s tandards and system. utilizing our
Atomichrons

o Self contained, mobile military radio communica t ion. centers.

O Range and range me asuring equipmenh employi ng di gital.
Alomichron and communication••ye tems.

Electric al and Mechanical Engineers a re needed now on a
variety of lang-term, inte re. tinR and exc it ing pro jects. If you
Ife a radio communica tions eng lneee, a di gital . )'steml engi neer
or a mechanical engineer who has designed enti re eq uipments,
it'. NAT IONAL CO MPA NV in 1967.

Fo r specific position info nna tio n, pl en e send )'our resume to.
or ca ll Mr. wereen F. Jone. , Employment Man ager at (617)
665-9150, 111 W ashinglon Street, Melrose, Mall. 02176

national company. Inc.
" EllceUe nce In Radio Communlnllona Equipment Since 1114"
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procedure outlined in the book, setting all
of the controls to the specified positions.
Now, slowly turn the main tuning knob slow
ly across the dial scale." Wowl From the
myriad of peeps, whistles and birdies of
every imaginable pitch which rattled the
speaker, one would think that an emergency
evacuation of a monstrous apiary was being
stagedl

Completely awed, Judy's jaw dropped, her
eyes momentarily glazed and she slowly
turned to FN with a blank and unbelieving
stare. Laughingly he said the magic words,
"Well girl, you've really made it; you
grabbed the bear by the tail but you can
relax and let go now. Let's see what we've
got". Reaching across to the tuning knob,
FN picked off a shrill high-pitched signal
of more than adequate room volume and far
above the speed capacity of the kids at this
stage. Reducing the gain to a more com
fortable hearing level he announced . . .
"That's NSS at Annapolis, Maryland .. a
Navy station. Here in Ohio we consider
that as practically local; let's keep going.
There .. another Navy .. NAA up in the
state of Maine we're doing better. Now,
who's this? CKN that's still better . . .

the last

out on the west Coast in Vancouver, British
Columbia . . . Canadian Government sta
tion. So, we're in the commercial and mili
tary portion of the 40 meter band . . let's
see if we can chase down the amateur seg
ment. Should be about here .. nope, that's
a foreign short wave broadcasting station
although the dial reads in the amateur
spread. Could be though as many of those
furriners show total disregard for interna
tional frequency assignments and just hust
through wherever it suits them. Or, it could
he that your dial pointer actually is off
and the BC station is in a legal spot. Re
member, we have made no effort to relate
the pointer to the dial scale as yet; that's
a minor adjustment and is explained clearly
in the book. Before you tackle that let's
see if we can grab a few ham signals some
where on the dial to give us a cue which
way to go. We'll tune slowly over the whole
scale; commercial, commercial, Navy .. a
voice but it sounds like a Mexican short wave
BC station. Here's another voice . . wait
.. that's in English . . put the BFO knoh
on AM and retune slightly; fine, and it's
a ham calling "CQ 40"; listen. A \VA6 ...
that's out in California . . Sacramento, he
says. Well , we've hit the high end of the 40
meter ham band then; phones in that band
are authorized to use the frequencies from
7200 to 7300 kc, or if you prefer, kHz.
but your pointer is almost at the high end
of the scale . . about 7600 kHz for a guess .
Means you're going to have to back the
pointer up a bit and at the same time hold
the position of the tuning capacitor plates.
Suppose we pick the middle of the amateur
40 meter band for a starter . . 7150 kHz.
Now there are two ways to make this ad
justment and you're going to have to juggle
a bit between them. The manual is very
clear in explaining both the mechanical ad
justment involved in shifting the pointer as
well as the electrical setting to be achieved
hy adjusting the slug in the proper tuning
inductance. I'm going to set my signal gen
erator going at exactly 7150 kHz with the
400 hertz (cyclel) modulated tone turned
on; there. Now tune in that signal; that's
it . . that steady drone. Your job now is
to keep that tone and adjust the pointer
both mechanically and electrically until it
indicates exactly 7150 on the scale. Go ahead
now and follow the procedures described
io the book."

Never a speedy process , this took a bit

102 73 MAGAZINE



receiver now" . . . and similar outbursts
were bandied about. Soon the doughnuts
were reduced to a plateful of crumbs, the
cider level to a significa ntly new low and
relaxation was complete. By now the after
noon was well along and as Joe had cc me
out with Judy's family rather than on his
Honda, Tom would take Joe home and stop
in town on the way back to pick up 100
feet of antenna wire and a couple of in
sulato rs; he and Judy were d etermined to
get up at least a temporary antenna of
some kind as soon as they got homel Why
waste Saturday evening on some dumb gun
play on the boob tube tonight?

All loaded, the receiver carefully held on
Judy's lap (just try and take it from herl )
the little band took off amid a chorus of
" 'Bye Cramps and Gran . . . thanks for
the help FN . . . sure had an enjoyable
day". F N had instructed Judy in the ad
justment of the antenna trimmer once she
had the receiver connected to her own
antenna and had reminded both kids that
the following Saturday was their formal
code exam day . . . don't get off the prac
tice track meanwhile. They had earlier as
sured him that they had both sent their
request for license application form s to F CC
a week ago and hoped to have them to bring
to the code exam.

It had heen a somewhat wearing day
and FN, though a hit on the weary side,
had thoroughly en joyed joining in the en
thusiasm of youth but now sought a bit of
peace and quiet through a little 'rag-chew
ing' with a few of his old cronies on the
air until the welcome chow call ended the
working day.

of time and an occasional tip from FN but
after some ten minutes of careful adjust
ments, Judy had it made and her beaming
face reflected satisfaction. After an 'OK'
from FN he continued, "Suppose, Judy, that
you take a little breather now and we let
Joe take a whirl at doing the same thing
but on the 80 meter band. From here on
the adjustments will he purely electrical so
that we don't upset the mechanical position
which Judy has established for the pointer.
Joe , set your band switch on 80, put the
BFa back on CW and follow the book ."
Again an encouraging number of signals
though not so many as on 40; 80 meters
in the daytime is not the best band in the
world except for relatively local contacts
hut there are generally sufficient signals to
permit the adjustment process. Hams, ex
cept for the novice sector and maybe a few
phones are somewhat lacking but Joe had
soon established a starting point and using
the signal generator , this time set for 3725
kHz, took about the same length of time
to corclate the pointer and dial with the
tone and adjusting only the tuning slug in
the proper coil. All that was now left was
the 15 meter band and this being somewhat
trickier in halancing due to the higher fre
quency, FN worked with both youngsters to
bring this novice 'DX' band into proper play
with the help of the scores of signals present
as the hand was 'open'.

It had been a rather rugged but very
fruitful several hours and successful com
pletion of the receiver was celebrated with
a heaping mound of Grandma's famous
doughnuts and a jug of fresh cider which
FN produced from a dark corner cupboard
in the cool basement. "What a day" . . .
"Boy, that was rough" . . . "Whew; I think
I know a little somethin' about a supe rhet

Next month: The formal
a discussion of transmitters.

• •

code
. W70E

exam and

Dating Batteries
Too often it happens that when we use ly when they sho uld be replaced.

a piece of gear such as a portable transceiver, It is hest to write the date on self-sticking
a transistor radio. or a flashlight. its batteries unprinted labels or pieces of masking tape
will pick that moment to take their de- and then sticking them to the batteries.
parture to the Great Beyond. One good way On batteries with cardboard cases, the date
to minimize these annoying occurrences is may be written in ink directly on their
to write the date of purchase on each bat- cases. A rubber stamp is also suitab le for
tery. \Vith that date inscribed on the bat- cardboard cases.
teries, one can tell at a glance approximate- . . . William Bakewell \VB6GHR
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WTW Gets Under Way

You fellows who have been wailing to get
into the \VT\V DX award should start right
now because things have started rolling,
interest is building up fast and the cards
are starting to come in from all over the
country. So far none have arrived from
overseas stations, but you can be sure that
many of them are working on it at this time.
I had no idea that anyone would qualify
during the first year (actually only eight
months ) , but as usual I guessed wrong be
cause many fellows have already sent in
their cards and more are arriving as each
week goes by. I wish I could enter this one
but I have disqualified myself because I
don' t want anyone looking down their nose
at me nor do I want any suspicion that
th ere was any monkey business. Up to now
I have personally checked each QSL card
and th ey have all looked good so far, but
we are putting everyone on notice that if
the dates and call signs on each card arc
not easily readable they will be rejected.
We don't want anyone getti ng peeved at
us about such matters, but I want to put
everyone on notice that we are going to
he looking at every card sent to us with a
strong reading glass and if any looks even
the slightest bit "phoney" we will reject
it without batting an eyelash. We suggest
that you carefully look over your cards be
fore submitting them and get duplicates of
any th at are a little fogged up, hlurred, can
slgn changed. dated changed, etc. This will
save us the trouble of rejecting the cards
at this end and at the same time it will
keep us from even the slightest suspicions
of any of you. So far I am glad to say
that all the cards submitted have looked
ok, hut sooner or later I am sure some
ques tionable ones wi.1l show up.

\Vhen you fellows send in your cards
for WTW how about sending along a few
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photos of yourself, your station, antennas,
and some biographical dope so we can put
it in 73 when writing up your reports. Pres
ently quite a few felIows have qualified for
w'Tw and as time goes on we expect the
country totals to build up fast. Getting the
cards has been a problem from some sta
tions, but they can be extracted because I
have seen all the cards submitted and this
shows that it can be done. If you are being
bothered by not receiving QSL cards , maybe
you have worked the wrong stations! I would
like to emphasize the importance of filling
out your lists of QSL's that you send to
me or any of the verification clubs. We
would like for these lists to be done the
same way hy everyone who submits cards
to us. Later on we will have some printed
forms for everyone to use, but for the pres M

ent lime use standard 3 by 5 inch filing
cards; we will let you know when the forms
are available.

Put your call sign and address on each
3 by 5 card along with the date that you
mailed the card. Please include your claimed
contacts in the order of their prefixes (alpha
hetically), the date of the QSO, and the
country you claim the QSO was with. I
have received quite a few cards with no
countries listed or dates. If this information
is not shown on your filing cards in the
future , the whole kit and kabcodle will
he returned to you without any record be
ing made that we have received them. This
will place you further down the \VT\V list
with a higher serial number on your wrw
certificate. I'm sure you don't want this to
happen.

\Ve have issued nine mare \vnv certifi
cates since the list we published last month .
These fellows all got low serial numbers
on their \VT\V certificates and one of these
days they will be very proud to show these
low serial numbers to th e other fellows.
Many marc of you can do the same thing
if you hurry and get your cards to me.
Although I didn't mention it last month,
note the Dan Redman K81KB and Jim Law
son \VA2SFP each have two certificates;
Dan has one for C\V and one for SSB while
.I irn showed with 100 pastchoards for ssn
on both 20 and 15 meters. These are no
mean feats when you conside-r th at it was
all done in less than a year.

Bob Wagner W5KUC, "Hop" Hopple
W3DJZ and Gay Milius W4NJF have gone
one step further. These fellows have gone
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14 MHz SSIl
14 ~lHz SSIl

14 ~lHz SSIl
21 MHz SSB
14 ~lHz SSIl
14 ~lHz SSIl
14 ~lHz SSB
14 ~lHz SSIl

14 MH z SSIl

all out on 14 MHz SSB by working and
ge tting QSL 's for ZOO countries in less tban
one year. This just goes to show that it's
not impossib le if you work stations that QSL
promptly. On the other hand maybe these
fellows have some secrets about extracting
cards from some of the toughies?

Are we going to count KllMP/KC4's op
eration on Navassa? You can bet we will
count it- they were there weren't they? In
the future you can be sure that the WTW
Awards Committee will count all such op
erations if the country is on the \ VT\V
countries list and the operator was actuaJIy
there. Please pass th is info on to any of
your friends who are planning a DXpedi
tion to some good spot. If the country is
recognized by one of the national amateur
radio societies, \VT\V will give credit and
their trip will be worthwhile.

Next month I hope to have a complete
list of all ox Clubs which we have ap
pointed for checking your \VT\V cards.
This way your cards won't have to be sent
so far; you'll save on postage and there
will he less chance that your cards will
get lost in the mail. \Ve have quite a few
check points already, but we are still looking
for ox Cluhs in the following areas: W I ,
W2, W5, W8. W9, W0, Africa , the Middle
East and South Asia (India, Pakistan, I ran ,
etc }. Any volunteers?

We still have not heard from anyone
for either CW or SSIl on 10, 40, 80 or 160
meters, so certificate number one is still
QRX for some sharp operator. Number one
on 1.~ meter C\ V hasn' t been claimed either.
so Fellows. join the \ VT\V fun; come on
in, the water's fine. . .. Gus \V4BPD

WTW Certificates Issued
Since Last Issue

SSIl WTW-200
Number

2 "Hop" Hopp le W30JZ
3 Cay Milius W41\JF

SSIl WTW-100
14 James Edwards

WA5LOll
15 James Lawson \ VA2.SFP
16 Bill Calloway W4TRG
Ii Otglerd Weiss WIl2:-':Y~1

18 Jose Toro KNIlK
19 Joe lI i11er W40P~[

20 Gerald Cun ningham
wixtxrv
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WANTED
SALES ENGINEERS

EARN

$20,000 per year

Based on commission from
sales and installation of just 3
Vanguard TV cameras per
week!

Full or Part Time

Closed circuit TV is recognized as a

definite necessity for many businesses
to combat rising costs. Thousands of
factories, office buildings, banks and

schools will welcome your dernonstra
tion.

Using our list of applications as a guide
you will be able to show how any es
tablishment can use several cameras
and how each one can save thousands
of dollars through the resulting increase
in eff iciency and security.

If you are over 2 r. have a working
knowledge of TV and are financially
responsible, we need you as a sales
e ngineer to demonstrate our Model
50 r in your area. To receive your ap.
plication and additional details, send
us a resume of yourself and include a
se lf-addressed, stamped envelope.

VANGUARD LABS
196·23 Jamaica Ave,

Hollis, N. Y. 11423
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Gus 3rowning W4BPD
Cordova. S, C.

Gus: Part 22

At the end of my last "chapter" I was with
John, 9U5JH in Bnrnndi. My stay with him
and his small family was a FB one, plenty of
good food, sleeping all day and operating all
night. I wonder how it would have been if
15 and 10 meters had been open so I could
also stay up all day to work the fellows? I
suppose you could work yourself to death
with all the bands open like they are right
1I0 W , Maybe soon I will get to know if I get
away on another trip. Don't he snrprised if
this happens. Right now my little weekly
DXERS magazine is working me 14 to 16
hours EVERY DAY, but I am snre it will
smooth out and I will be able to get away
on another trip, sooner or later. During that
time there will be a single page bulletin to
keep all the DXERS informed.

After about five days of opera ting in
Burundi I asked John about how things were
lip in Rwandi and was told that there was
some "political" trouhle up there. I later on
found that there is "politica l trouble" most
of the time in most of those countries down
there. Sometimes it's had and other times
it's sort of mild. John said he would drive
me up there the next day. \Ve were up with
the chickens and away we went on those
rough dirt roads they have there. It's up one
hill and down another a ll the time. Many
natives was passed on the road. Where they
all were going I had no idea . Some were
loaded with quite large bundles on their
ha cks. Many had very large stalks of bananas,
I suppose ca rrying them to some market
somewhere. \Vho bought them I don't know,
because everyone there seemed to have lots
of banana plants a ll around their houses
(!(rIlSS huts).

After about a 25 or 30 mile ride we
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arr ived at the border of Burundi and Rwandi.
The Burundi guards just waved at us, but
when we entered Rwandi about five guards
stepped out with their rifles and pistols in
the very middle of the road. They make us
get out of John's Chevy and led us into the
little Border Guard house where we had to
answer end less questions as to why we were
going into Rwandi and what our business
was there. We kept insisting we ' vere going
there to visit a friend. They wanted to know
who he was and what did we want to see
him about. John said we were going to
visit Father Florin 9U5BH, and that he was
an old frien d who we had not seen for a long
tim e. I all of a sudden got a "brilliant" idea .
\Vh y not take some pictures of all these
guards with me in their midst. We all trouped
outside, lined up and took lots of pictures. I
explained to them these were color pictures
and would have to be sent to the USA to be
developed. I think all this picture taking busi
ness sort of took their minds off all this
q uestioning. All the radio gear was in those
Samsonite suitcases in his car all this time,
and I am sure if they had made us "open up"
we would never have been allowed to enter
Rwandi. It seemed there was two political
factions in this coun try and it ' vas nip and
tuck with them. The border guards finally
let us thru with us promising to send them
some of the pictures when they were de
veloped,
\Vhich reminds me, I never did send
those pictures to them . In fact I lost their
names and addresses a long time ago, At
least my intentions WAS GOOD AT THE
TI ~ IE!

After passing into the country we started
passing different group of people along the
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TUNA BL E. CA LI.
B RATED solid st at e een
vertere t o cha nge your
au to and home radi os Into
e:o.ce ll ent, sens it ive. selee
t tve. cali brated Amateur
and VHF reeetvers r--

HERBERT SALeH & co.

•

• 6·1 r eduction tuningl
• Hf--2 gang tunlngl
• VHF 3 gang hollingl
• FREE 24" conn . coax!
• 2 WEEK MONEY BACK

GUARANTEE I

• Phlg In'o auto I'O'diol
• 8C & ham onto inputs I
• American Model
• 9 vol' b'ry poweredl
• Mute 'erminalsl
• Size 2lf."X3lf2"X4 lf2 "

" 1 allfO would like yt'U to know tha t 1 am more t han
,!talsed with th~ performance of the converter. Dol·
lar for dollar it's my ol,lonion that it's t he best buy
on the market! ... I would again 8'1.y thanks l or
the 1"'O/JlP! rieUrery and for such a fine piece of
I'fl!t11'mellt. I would highly recommend your TIl? to
anYOlle." W RfiJ 1l/7 .

Model! for AM·fM I
BANO MOOE L COVE RS OUTP UT PRICE
Marin e Mar ine 2.0 ·3 .0 me 550 ke $1 9.95 ppd

S WL & WW V 9.3- 10 me 550 ke $19.95 ppll
160 meters 160 1.8_2.0 me 550 ke $ 19.95 ppd
75 meters 7!1 3.8 -4. 0 me 800 ke $19.95 ppd

CB & 10 M 279 26.9· 90 me 1500 ke $29.95 ppd
6 mete rs 504 50 -54 me 1500 kc $29.95 ppd
2 met ers 1450 144-1 50 me 1500 ke $29.95 ppd

Police . }{ 308 30 · 38 me 1500 ke $29.95 ppd
t ire , & 375 37-50 me 1500 ke $29.95 ppd
Mari nI! . 156-1 150. 164 me 1500 I.e $29.95 ppd

Ai rcraft 1628 11 8 ·1 28 me 150n ke $29.95 ppd

Models with Tunable BfO for SSB-CW·AM-FMI
160 M 1600 1.8·2 .0 me 550 ke $24.95 ppd
80 M 800 3. 4 . 4 . r me 550 ke $24.95 ppd
75 M 750 3.8· 4.0 me 550 ke $24.95 ppd
40 M 400 6.97 · 7.325 me 550 ke $24.95 ppd
20 M 200 14.0-14.35 me 1500 ke $24.95 ppd

Rad iat ion Loop for use with home radios , $I .25

Order
from:

~larketlnll: D I..teton or l'omplrhl ' u e.no ProdU~l l

naot. 74. Woodsboro, TexlU 78399

FREE ARCTURUS CATALOG
A Trusted Name In ElectronIcs Since 1925

Electronic parts. tubes. Wholesale.
Thousands of items. Unbeatable prices.

ARCTURUS ELECTRONICS CO.
502 • 22nd St., Union City, N. J . 07087

ALLTRO NICS- HOWA RD MODE L L RITT Y CONVE RTER
Tell.'wrlter Model "L"' rrecuencr shift eenverre r dealaned tor
two-tone AM or FM with nmuer Ol!Ha.j~n anllabl e by
ewucn. Solid stalll ra tio corrector cempenaatcs to r rad lng alg
nata. Permits copyIng on Mark or Space only. Selector magne t
de loop su pp!}" built-In wIth bias supply and octal socket tor
optional pola r relay to key transmitter. 6W6 korer tube. Plug _
In discriminator tor SSO 1.')"1.'11.' or other ehtrta. Cathode ray or
flual eye Indicator. AUlo-sta rt control intern optional. P rices
for I f'" rack mounting: Model "I/' with dua l ere $199.
~lodel '"L" with C. It. tube Indicator. $279. Cabinet $19.50.

Boll. 19. Boston, Mass . 02 101. TeL 6 17.742 _0048
ALLTRONICS-HOWARD CO.

-TUNABILITY-USABILITY-QUALlTY-

MOVED TO LARGER STORE
Many More Parts and Equipment

We Invite Your Inspection.
DOW TRADING CO., INC.

1829 E. HUNTINGTON DRIVE HY. 66
DUARTE, CALif. 91010 PHONE 357·3763

road, dressed as if they were going to a
party in their finery, and that "out of this
world" hair-do they sport down there. Right
down to the top of their head they had
shaved a gap about one half to one inch wide
and on each side they piled up their hair.
Dsually one side was a lot higher than the
other and some of their hair-do's looked sort
of like a hat at a distance. The people we
met along the way started waving their hands
at us I than noticed when they did this some
of th cm would hold up one finger and others
help up three fin gers. I asked John what did
this mean and found that this signified what
party they were for. John suggested that we
always wait and let them wave first and
whatever fin gers they held up that we do
the same. John further explained that he
had heard of some people in cars who made
th e wrong gesture and got a rock th ru their
windshields. Well being an old «hand shaker
from way back" this was right up my alley.
I became one of the hays from then on.
Another few miles and we came upon a
very large crowd of people out in a field
by the road. A speaker was on a li ttle plat
fo rm, waving his hands all around and they
had a VERY LOUD speaker system blasting
away. Sort of "war looking" dances was tak
ing place all over the place. I yelled to John.
"stop the car". We stopped and I grabbed
my camera to get some shots of all these
shennigans, in fact I d id actually get a few
shots, and the crowd then saw us and we
became the center of attraction and their
looks W DS a long ways from being what you
would call friendly. john said, "Gus, let's get
away from here right now. I don't like the
looks they are giving us." I agreed with
him and he stepped on the gas and away
we went like a scared jack rabbit. That was
one place I were not overly anxious to hang
around. Mind you this was in what I would
call "wild country" of mid-Africa. OUf in
tent ion was to go on to the capital city but
when we stopped by to have a short visit
with Father F lorin and began to inquire
about the possibilities of an operating permit
and after Father Florin told us how un
sett led th ings were up in the capital, and
when he "invited" me to stay with him- I
richt then and th ere decided that half a
loaf was better than no loaf at all , and I
unpacked the gear. I was shown my own
private room where all the other Fathers
lived , and told the time to be at the eat
ing table for all my meals. Father F lorin and
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I headed for the radio shack some few
hundreds of feet away with all my gear. I
found that Father Florin's knowledge of
English was extremely limited. His native
tongue was Flemish. \Ve could not do
much talking but we most certainly tried , me
in English and him in Flemist! That was
some "eye ball" QSO, but you know amazing
ly we somehow did get thru to each other.
I still wonder how we did it. I suppose if
vou wave your hands, yak and yak some
more, roll your eyes, wiggle your ears, thump
your nose enough you can finally get thru to
anyone. Father Florin had quite a hig batch
of eq uipment there, all on 15 meter A~I

phone when I was there and he offered to
let me use it . I explained to him that I would
rather lise my own. He had up a three
element beam and nice "V" beam on the
USA. \Ve cleared a space OIl his desk and
wired up my gear, Everything was checked
out and away I went signing 9U5BH. All
my followers were hand, quite a few saying
T was a new one for them (wh ich I still
douhtl). After 20 went out I tuned up on 40
and it sta rted all over again (I built up a
little antenna tuner to use the "V" beam on
my 52-ohm pi output gear). I even tried
some 80 meters but did not have too much
luck with it. The bands stayed open up till
about 4:30 AM everynight. I had asked
Father Florin about lions around there and
he said there were a few now and again.
This made my little walk from the radio
shack to my room interesting each night at
around 4:30 A~1. I did actually hear some
lions in the distance doing a little roaring. hut
am glad they were some di stance away from
where I was. I feel absolutely safe as long
as thcv were some other place. During the
(lavtim'e vou are safe in lion country since
th~v do .their roamin g around during the
nightim e. This place where Father Florin
staved was a verv large Catholic school with
some 2.000 ch ildren going to school there.
q uite a number of them living in the school
and the rest in the village. The ages were
from 6 years to about 16. I wonder if F ather
Florin is still th ere, in fact I wonder if the
school is even there with all the "changes"
taking place in Africa these days. Yon kn ow
Burundi and Rwandi join the Congo, and
Fa ther Florin is from Belgium . and some of
these Congolese don't exactly IO\'e Belgians.
T he Congo is very close to where Father
Florin's school is located . All of the students
there are natives, many different tribes being
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represented by their different hair makeup,
dress and many of them, they say, can hardly
even speak to each other. Father Florin has
a little "Broadcast Station" there which had
a pi output network, which he had connected
to the "V" beam, one side of the "V" being
grounded. Naturally it would not load up,
so I built a tuner for the "V' beam and we
were in business with it. Everyone including
Father Florin was delighted and so was 1.
He had a very large assortment of phono
graph records and wanted to broadcast a
few hours each day for listen ers in the
village and nearby.

My stay with all the Fathers there was
most enjoyable. Radio conditions were very
FB and when it came time for me to depart
he insisted that I come hack by there after
I had visited other parts of Africa and spend
three or four months with them. Over the air
I even got someone to send him a modulation
transformer for his "broadcast station". I
hope it arrived OK after I left. It would be
fine to visit him again and see how he is
progressing with his Be station if h e is still
there.

John drove back from Burundi and picked
me and my gear up and away we were
off back to his QTH. We drove one night
over to Usumburu and visited the head of
their Posts and Telegraph asking for per
mission to lise my own call sign instead of
John's. \Ve were given his permission to use
the call of 9U5ZZ at the QTH of 9U5JH. I
only stayed there upon my return for about
three or four days using that call sign. One
QSO I had from there I well remember. It
was a SSB QSO with ZS6ANE in Johannes
burg. He asked me if I would like to go down
to Bouvet Island? Boy this was for me yOll

can he sure! I was told that it would cost
me though and this put a little freight into
me and my close budget. I very "meekly"
inquired «how much", and was informed
that it would be $3.00 per day to pay for
my food wh ile on the sh ip. I was also in
formed that the ship was going there by way
of Tristan da Cunda and Gough Is. This de
velopment was someth ing I most certainly
had not even thought would turn up .
ZS6ANE further told me he had inquired
to LA5HE about him going to their authori
ties to try and get me a license to operate
from Bouvet also saying he had already fixed
things so that I could lise th e call sign of
Zn9A\f from T ristan de Cunha and Cough
island. I was told to be sure and be in
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Capetown on a certain day, a day tha t was
not too far away. This cnt my stay at
Burundi. John told me he would drive me
to Kigoma in Western Tanganyika. quite
some distance from where we stayed in
Burundi. With my itinerary all of a sudden
't ightening up with this deadline to meet the
ship in Capetown all my stops between
Burundi and there had to be cut to the
minimum. The way transportation is in
that part of the world you have to allow for
delays (oh yes, you will have delays, this
you can be sure of). Early the next morning
(about lAM) we were off. I had to get to
Kigoma that afternoon or miss the twice-per
week train. Missing this train WOULD PUT
ME LATE IN CAPETOWN, and THIS
COULD NOT BE ALLOWED TO HAP
PEN, and worst of all MISS the trip to
BOUVET ISLAND.

Next month: The trip to Capetown.

"

Only
$67.50

ask your loca l dealer
or

• 20·15·10-6-2· Meters
• Very Low SWR
• Folds to 19 Inches
• Weighs only 2pounds
• Complete for 5

Frequencies

$24.50
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PORTABLE ANTENNA
with Non-Shatterable Base

DPZ CORPORATION
P. o. BOX 1615

JUPITER, FLORIOA33458

• Planar epitaxial integrated eireuits for reli
ability. No tubes-No separate transistors.

• Precision fea ther.touch key buil,-;n.
• Fully digital-Dot-dash ra tio a lways pe....

f.et.
• No polarity problems-Floating contacts

switch l-amp.
• Rugged solid construction-will not wa lk.
• Send QSL or poslcard for free brochure.

PALOMAR
ENGINEERS
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Gus• • •

Antenna Materials from Sears
If you browse through the Sears catalog,

you find many items of interest to the an
tenna builder. The prices are very reason
able and delivery is as close as your mail
box. For ground systems and ground leads,
Sears has #8 aluminum ground wire at 50
feet for 95c; and to go with the wire, they
offer )!8 inch copper-clad steel ground rods
6 feet long for 89c. Compare those prices
with your local hardware store! In addition.
they stock steel antenna masts up to fifty
feet . steel guy wire and lightning arresters.

In the Sears Farm Catalog there are even
more interesting offerings. For long wire
antennas and extensive ground systems, you
can buy a half mile spool (2640 feet) of # 18
copper-covered steel wire for $9.25; that
figures out to about a third of a cent per
foot. Be careful about using that # 18 in a
single strand long wire antenna. better twist
two strands together. If you want aluminum
wire. they have ~ mile spools of # 13 for
$8.95. And-for tower installations, steel
fench anchors are available. These little
jewels are perfect for anchoring guy wires.
Four sizes are available from a small 15
inch job that is rated at 450 pounds to a
48 inch unit that will withstand a ton and
a quarter; reasonable too, check and see.

. . . Jim Fisk WIDTY
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lion for amateur radio in Wash ington. And
they should not suffer confusion over the
role played by Bob Booth W 3PS, the ARRL
counsel in w ashington, whose job is to pre
sent AHHL petitions to the FCC. Bob can
not, unfortunately, call up a Senator or a
Representative and push ham radio for this
is prohibited unless he is offici ally registered
to lobbv for us ... and he isn't. Not that
Bob could handle any such assignment any
way, for he has a full compliment of other
clients and the ARHL is just one of many
filling his time with their p roblems with the
FCC.

The other major hobby groups have long
since estab lished headquarters in \Vashing
ton and have strong and enthusiastic voices
to protect their interests. I don't have to
tell you about the tremendous results the
American Rifle Association has had in con
vincing Congress of their members' points
of view.

while there are many areas where the
ARHL should be improved, I think that the
most valuable long range results for all of
liS would be the long needed establishment
of their Washington Office and the first
real representation of amateur radio by the
Lea gue.

I cannot answer all of the rationalizations
that will he brought lip against the «bovc
in this column. I can forsee a few . . . like
maybe "it will be too expensive:' Balder
dash. Let's not hear cries of poverty while
they have a half million or so sitting around
in banks and stocks. T hat money should be
out there working for us, not gambled on the
market.

Pressure in \Vashington would not only
work to the benefit of amateur rad io here
in our own country, it should also help to
p rotect us internationally. T he basic fre
quency bands are set by lTV agreement
and if we are to hold onto our bands we
must have all the support we can get in the
lTV . . . and this means first and foremost
complete and unequivocal support of our
own government. In the last lTD conference
in 1959 this was conspicuously absent and
only a virtual miracle saved our bands from
serious amputation. Are we going into fu
ture lTU conferences with the same lack of
support? Unless we put pressure on in Wash
ington it is going to be a repeat.

Not that the ARRL couldn't do a lot for
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us internationally too . In my November edi
torial I explained about the need for gear
in India, which has one of the best possi
bilities for expansion of ham radio in Asia,
held back only by the almost complete lack
of equipment. I sent copies of this editorial
to the ARRL D irectors and asked them to
consider the p roposal for collecting used
ham gear in the U.S. and sending it to India,
pointing out that 1 was well aware that a
great many objections could be raised, and
that I thought I had adeq uate answers for
any objections or problems forseen. One
director said he would do something about
it if there was enough pressure from his
constituency. One other said he thought the
idea unworkable. Huntoon wrote and said
that this was old hat .. ' the League had
considered a lot of st uff like that in the
past and decided against it.

One of the biggest problems balding back
the expansion of amateur radio in most of
the Asian and African countries is the lack
of equipment. \Vc can get hold of a 50 kilo
wa tt station easier here than some chaps
over there can get a simple transceiver. \Ve
have tons upon tons of used gear sitting
around in our garages, attics, cellars and
in closets that could make a world of dif
ference in a hundred countries. They don't
care if it works or not . , . you get the
gear to them and they'll get it working, \Vhcn
a transformer burns out in ludiu they don't
send for a new one, they take it apart and
rewind it.

The AHHL could, il they wanted, spread
amateur radio all over the world and spark
the operation of thousands of new stations.
In everyone of the countries I recently
visited that has a small ham population I
found that there are many eager fellows
who stay away from amateur rad io because
01 the gear problem. The ARHL could easily
collect equipment through the vast organi
zat ion they already have set up and which
reaches into every corner of our country.

The League history of helping overseas
amateurs is a sad one of dropped balls.
Their faint attempt in 1962 to work with
Rotary International resulted in one single
station being sent, I've heard, to a priest in
Mexico. In 1963 the League tried to set some
thing up with the Peace Corp, hut this, too,
came to naugh t after a couple of unpro
d uctive meetings. I gather that the Peace
Corps wanted to set up a technical training
program and the League held out for p ro-
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206 Ea st Front Street. Florwnce. Colorado

LEARN RAD'O CODE
THE EASY WAY!

• No Book. To Read
• No Visual Glmmlcb

To Distrad Yo u
• J Ult L1l1e n And Lea rn
Baled on modern psychologIcal
tlchnlques-Thll coune will loke
you beyond 13 w.p.m, In

LESS THAN HALF THE TIM.EI
•Also c:ivoi loble on magnetic ta~

See your dealer nawl

6 METER SOLID STATE
RF CONVERTERS

~ db r\F•.2 /A-". fo r 6 db ehr na l t o n oise ratio, mil .
stu-c. l 'P O), Y Klass p ri nted ctrcu tt boa rd, variable for
wIH,1 Kn in control, bu ilt-in power supply available
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1.5 db NF and reduced e rosa- modular ton e trectlJ.
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Model Ir.put M lit Output AI H. Prietl
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SS611F Same as above but F ET rf amp. 39.9i
8S610 ;:;0-54 MHz rt pre-amplifier 9.96
88511 aU-54 MH z t' ET I"f pre_ampllfler 29.95
SS600X Spec ia l IF (.6-30 MH z ) 2~.95

88660XF f<'f<:T spec la l 110' (. 6-30 MHz ) 4.2.95
1-'01" bui lt -in power .supply, add 5.00

FOI· 1>I 'Unl jlt s hip ment of stock models include postal
money ...-der or caah tera check. Special modell
shipped w ithi n 5iI weeks. Peraonal checks must.
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Unconditionally 9ua rant.ed.

Southwest Semiconductor Specialists
P.O. BOX 12312, SAN ANTONIO, TEXAS 18212

CONVERTER SALE

AlbullI ebnt.lns three 12'"
LP's 2~ hr. Inltruction

viding complete ham stat ions or nothing.
And that's about it.

There is almost always a way to do some
thing if you really want to do it. I found
India most anxious to coopera te in the mat
ter of receiving amateur radio gear and
willing even to set aside customs regula
tions to get it. In other countries I found
good possibilities of working through U.S.
AID, a section of the State Department. Else
where I Found the U.S. ambassadors quite
interes ted in helping and there is a good
possibility that gear could be furnished
through our embassies. And so it goes .
there are always problems. in anything .
the successful executive is the one that
solves them and achieves the ends in mind.
Right now we need amateur radio in as
many parts of the world as we can man age.

In addition to helping electronics and
communicat ions expand world-wide through
our equipment help from the U.S. we will
also be putting money in the bank toward
foreign support in our frequency allocations
of the future. I gather that the main hope
at League I1Q these days is that the IT U
will be so politically strife torn that it will
be unable to get together to take away
our bands. This is, of course, a possibility
. . . but should we bet our whole future on
this chance?

By all this I don' t mean to be disrespect
ful of the handbooks and code practice buz
zers the League has sent to Liberia and
~igeria (donated by Johnson Company, bless
them). This is good and no doubt has been
responsible in some degree for the recent
increase in amateurs in these coun tries. But
what seems to be needed the most is gear
and I don't think we will see any remark
able steps ahead until a program for send ing
equipment overseas is ach ieved.

DXCC Changes?
More and more of the DX clubs aroma]

the country are calling for a ll overhauling of
the vague and confl icting rules of the DXCC
award. The recent decision of the League
not to accept the KlIMP/KC4 operation for
credit toward DXCC seems to most observers
to be nothing more than an attempt to get
even with Don Miller for his upsetting of
their Honor Roll apple carl.

Let me assure you that there will be no
petty political maneuvering with the \VT \ V
award. If a sta tion is in a country it counts
for that country. There is no question what-

PLATE TRANSFORMERS-$39.9S
UOO-G-UOO VAC @l 1000 Ma., CCS, with 120/240 VAC 'II
cps primary. Commercial quality units manufactured
by Wa;nlr Electric Co. me.sure I]" ht;h , 12" wide,
ud , OO deep. Net wei;ht II 85#. Ptlc:. $39.95 F.O.B.
Minnupoili. One yeat unconditional mon.., back Quar
utee. Terml: Check or M.O. with order. Immediate
delivery. Write or phone:

PETER W. DAHL CO.
3314 Dlamoad Driv. II POlO. rell"

VH F- UHF
C o nve rt e rs and Pre a mp s for 50 th ru 432 Me.

Write for lit e ra tu re .
Send fo r a sa mple COpy of t he VH Fer, the
only mag azine for VH F a nd UHF ha ms.

Parks Electronics, 419 S,W. First Beaverton, Ore.
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ever about Herb and Don actually being on
Navassa, so the operation is valid for the
Worked The World award.

Then there is the matter of a few DX sta
tions that aren't just exactly where they say
they are. The ARHL has set a policy of ac
cepting these as counting for the country
they claim to be in rather than the one they
are actually in ... and perhaps this is a good
solution to the problem. I'd be interested in
any good constructive ideas on this subject.
I am uninterested in any emotional sancti
monious moralizing. This is something the
League will have to eventually face too, for
it is getting now to where an adverse de
cision on this could shuffle some honor roll
ers from ten to twenty countries.

A few days ago I got a call from K4ZBJ I
MM. Seems that Jim is on a ship that spends
a good deal of its time going back and forth
between Fernando Po and Camaroon. Hmmm,
says I, both of those are fairly rare, do you
know that M~l operation within the terri
torial limits of those countries counts as a
contact with the country for the WTW
award? Again , the thinking is that if the sta
tion is there, then it should count. This gets
away from any political decisions as to who
is legal, who isn't, etc. Look for Jim from
those countries from now on ... and any
other MM's in unusual territorial waters.

The KllMP /KC4 decision by the League
is insupportable when you consider that they
do accept contacts for DXCC with totally
unlicensed stations in other countries. For in
stance, I am willing to gamble that they are
accepting contacts with 9NIBG for credit.
To my knowledge, and I was there not long
ago, this station is unauthorized. This is not
to say that there is anything wrong with the
station or the operator . . . it happens that
no public officials in Nepal have the slightest

Jim WSPYI (right) and I try noomie hamuph in
Baghdad to fight off a chill.
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intention of authorizing amateur radio . . .
but have, on the quiet, encouraged amateurs
to go ahead and operate, just don't ask for
official permission. This same system is used
in other countries and should be recognized
as a fact of life.

W2NSD/ YI
\Vhen I mentioned on the air that I was

going to be stopping off in Iraq after leav
ing Syria and Lebanon a lot of fellows wanted
to know if I would be getting on the air. I
explained that if I could locate a rig in Bagh
dad 1 would, otherwise it was the tourist
route for me. I did not take any ham gear
with me on my trip, figuring that the prob
lems of border crossing were bad enough as it
was without being mistaken for a spy or
something. I did manage to get on the air
from most spots by visiting local ham sta
tions. Nothing turned up in Baghdad, so I
spent my time sightseeing.

Jim Cotten W5PYI and I arrived in
Baghdad at night. We were a bit unsettled
to have the customs officials pull about
twenty boxes of cigars out of an arriving
man's suitcase right beside us. The chap had
forgollen to declare them. I suspect that he
is sitting somewhere right now rueing this
oversight.

We took a taxi into town with a chap that
seemed to know his way around the place.
Lucky we did . . . he bargained with the
taxi driver for the fare and the trip cost
about 50c. Later we found out that taxi fares
are generally as high as the drivers can get.
And if you make the mistake of taking a taxi
on the promise of the driver that you can
pay whatever you feel at the end you will
have a real keepsake of Baghdad to remem
ber . . .a royal gouging as he asks $20 for
the ride and holds out at $10 for the police,
etc. The gathering threatening crowds do
not encourage you to hold out since he is
screaming in their language and no one
seems to know yours.

Baghdad is hot. Our air conditioned room
in the Baghdad Hotel was in the 80's and we
slept fitfully. Outside it was in the high 90's
at night and around 120 0 or so in the day.
Try hikin g around in that, fellow tourists.

Actually, other than the heat, we found
Baghdad to be a nice place to visit. Unfortun
ately it was hard to think about anything
other than the heat. Orange soda (Gus digs
his Coke, I'm an orange fan .. . to each his
own) was only about 4c a bottle so I survived
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Hank Meyer EP3 AM, the American Ambassador fo
Ira n.

staggers through town by frequent orange
soda stops. The native beverage didn't look
all that good . . . large pans of watered
yogurt with a block of ice in the middle.
No doubt it is delicious. I may never know.

I did chance the ice cream being made by
sidewalk venders though . . , greatl And I
kept up my sampling of various types of
baklava (a pastry soaked in honey) at every
opportunity.

The people were very nice to us and
many asked if we would like to take their
pictures. How different from Africa where
the hands come out palms up as soon as a
camera comes into sight. You take a picture
of a street corner and several people come
up menacingly asking for two shillings be
cause you took their picture. Not so in Bagh
dad . . . they pose and are happy to be of
service to you at no charge. I thanked several
of them by presenting them with a Polaroid
of themselves, but after a few of these the
word spread and I found myself almost buried
in small kids who wanted their picture
taken.

Jim and I took a tour about 60 miles from
Baghdad to Babylon and about got our brains
Fried inspecting the tower of Babel, the sum
mer palace remnants. and other historical
trivia.

We had been wondering about the big
posters that had suddenly appeared around
the city .. . the mobs in front of some gov
ernment buildings .. . and other puzzlements.
\Ve got the word, at last. Seems we were in
the middle of a cholera epidemic and didn't
know it. All borders to the country had been
sealed . . . fifty dead outside of Baghdad,
about 15 in the city .. . etc. No one could
enter or leave the country unless they had
had cholera shots within the last three
months . . . and this included just about
everyone. Jim and I were about the only ex-
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request. will Iurntsh dated NDS ·traeeabl0 Certiflcales of
Calibration.
We ha ve a TREMENDOUS INV ENT ORY and W E ARE
AL WAYS BU YI NG I But please don 't u k tor t1Ilalolt" : Im
pOl d hl" to keep UD to date. Ask by TYPE OF MATER IAL
NEEDED .

PLEA SE B E AS S P ECI FIC AS P OSS IBLEI
WHAT DO YOU HAVE TO SELL US?

We w ant T ektronix Oscilloscop es, H ewlett
Packard S igna l Gener ators a nd other material .
Militar y Commun icatio ns Equipment of a ll
kind s . Ae rona u tical Radio Shop Equip m ent.
etc. We d on't like t o pla y games o n prices; it
is you r m aterial, you t ell u s what y ou w ant
and w e will say Yes o r No . Shop it fi rst if
you wish . then tell us a price we can pay and
w e will pay i t and the fre ight. PRIME CON·
TRACTORS : Get us on y our Bidders' L istl

R.E. GOODHEART CO. IHC.
110. 1220GC eEVERLV HILLS, U • • 021'

PHONE,aRU 213, OffiCES 272-5707, MEssaGES 275-5347
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WE BUY • • •

TUB E S FOR CASH
UNITY ELECTRONICS

101 Trumbull St., ELIZABETH, N.J. 201 • FL 1·4200 Remarkable tu rnout f or hamfest in Te hran at EP2GF's
sha ck .

BlAC K WITH WH ITE lEnERS, 11/4 .. l lJ","

ceptions, having had our shots just two
months earlier, so they decided to let us out
if the airlines would take us.

Much to our relief we arrived in Tehran
the next afternoon via Iranian Airlines. The
plane was hours late, but we didn't com
plain. They sent over a small plane since
there was just the two of us for the flight.
\Ve breathed a sigh of relief to be away from
the cholera epidemic and also to be out of
that blast furnace type hea t. Tehran was
warm, but not unbearably hot.

As soon as I checked into a hotel I called
Hank EP3A~I, the U.S. Ambassador to Iran.
to pay my respects. I'd last talked with him
on twenty shortly before leaving New Hamp
shire. Hank was packing to leave for a va
ca tion the next morning so we made a date
to get together that evening for a short QSO.
Gerry EP2GF picked me up and took me to
see Hank. \Ve had an hour and worked over
most aspects of ham radio pretty thoroughly
... got a couple twenty meter contacts . . .
and discussed the fu ture of amateur radio
in the mid-east countries.

Gerry said that the EP gang was getting
together a couple nigh ts later at his place
to meet me. \Vhy not stay at his p lace instead
of that old hotel? OK. Jim said he would
rather buzz on ahead to Afghanistan and
meet me there a couple days la ter since he
wasn't one of the DX gang anyway.

Gerry lived with a couple other fellows
who worked with h im at the U.s. armed
forces television station in Tehran. Quite a
pad too, complete with a pool and cute little
Persian girls tittering around. Also one ham
station which I prompt ly put on the air and
manned during every spare hour until my
departure.

Licenses had been easy to get in Iran up
until a few months ago when, sudden ly, they

RIDGEWOOD. N . Y. 11227

Thousa nd s of frequen cies in lIock.
Type, include HC6/ U, HC I8/U ,
FT.24 1. FT.24l , FT.17 1, etc .

SEND 10f; for ut" rog with oscilld tor
clrectts . Refund ed on fin t order.
2-.1008 Cry,..1 Or.. Ft . M)'_n . fl a . 3390 1

2041 LINDEN ST.

AMAlEUR CALL PINS $ 1.25

ARNOLD L1NZNER

ARNOLD

WA2ZHA
AMATEUR RADIO CLUB

ARNOLD'S ENGRAVING

QUAD AND BEAM BREAKTHRU
QUADS: PROVE N SENSATrONALI All metal (ex~pt spatlOl
inlIulator dowels); rull shle; two eremcet: absolutely complete
with steel boom; all hardware; wire and ftWnp; ternne pin
and d1reetMty; one man Installation; 110 bamboo or ftbreglass:
aU quad!! use single 52 ohm coaxial reedune: 10-15-20 Quad,
$35 ; 15-20 QUlld. $32 ; 10·15 Quad, $30; 20 Meter Quad,
$2~ ; 15 Meter Quad. $2-i : 10 Meter Quad, $23.
BEAMS: new complete witb boom and hardware; SWR 1;1 ;
handles 5 KW; adjustable enure .nd; ~." Ind 1" alum.
allOY tubing; sln~e eoaml Ieedllne:
4 EI 20 • •• • • •• ••• •• $32.. 2 EI I S $12.
3EJ 20 •• •• •• •• • • . • 22.· 6 EII0 • • .• • •• . .•• 28.·
2EI20 • •••••• .• .• . 16.4EII0 • •• • • • . • . • . 16.
S EI 15 28. . 10 EI 6 32.•
4 EllS 25. . 4 EI 6 15.
3 EllS . •.• . . . • . •• • 16. . Has 20' steel boom
ALL BA ND VERTlCAL V80 (6 thru 80) $16.95
ALL BAND VERTICAL V160 (6 thru 160) •. .• • • 18 .95

Remit ritb order ; shipped eharges eeueet,
GOTHAM , 1805 Purdy AYe. , Dept. 73 , Miami Beach, Fla. 33139

LARGEST SELECTION in United States
AT LOWEST PRICES-48 hr. delivery

CO de W2 KUW
5% BONUSI!

Po id o ver any top oH.r fo r C1ny p iece of a ircraft or
9round radio unlh, also t est e q lll p rne nt . All types of
'libes. Portlcularly looking for 4·250 • 4·400 • al3A
• 304TL • 4·1000A • 4CX5000A et 01. 17L • 51X
• 190A • ARM. GRM • GRC • UPM • URM • USM
IIn its.
TED DAMES CO . • 310 Hickor y St . , Arl in9ton. N.J .



ARROW SPECIALS FOR APRIL

E C HAYDEN ••< 2", 'ay Sa;.' L.,I.,
• • Mississippi, 39520

Prius: FOI lay S.t.t Louis. T.rms: N.t, Cash.

TO 12 V DC

66WATTS $ 43. 50
130 WATTS s 6 9. 50
250 WATTS s 73.50

sv DC

uf lli ze I2v equIpment

on 6 v sys tem s

ARROW SALES-CHICAGO, INC.
2534 S. MICHIGAN AVENUE
CHICAGO , ILLINOIS 606 16

RJ9/ARC-2 meter tunable receiver. I IS-148 me.
534.50 new. $29.50 used.

RI3/ARC-Tunable VHF receiver. IOS·1 35 me.
534.50 new. 527.50 used .

R101ARC-TI,Inable broadcast receiver. 550· 1500
ke __ 524.50 new. $19.95 used.

IP274/AlA-Panora mic indica tor complete with
18 tubes $17.50.

Send for catalog # 132.

INVERTERS

W c aha make 17vdeto 12vdc 12vdc 10 2S",dc
12vdc to IISv scces ISO or 300 watt

12vdc to IISv 400cps 150 or 300 watt
12vdc t o 4S0vdc

WRITE for complete in fo rmation

TIE CLIP WITH YOUR CALL

Custom engraved $2.50 I
With cuff Hnh $3.00

Send for our Catalogue
Desk plaq ues (wit h miniature mike ) $2.50

APOLLO ENGRAVING
I'll N. Hickory St , N. Massapequa , N. Y. 11 758

CI763/ARN2IA T ACAX TranseeJur Control &:1 ... . EX 9.00
TN !28/APR9 T unlne Uni t lOOO· 261l0mt . W / Tubea .. EX 32. ~
TN F30 /APR 9 TunJ "!: e nlt 4300· ; 350rnt. \\·/ T ubes ..E X 32.50
ID22iiA/APR9 I'anoramlt Indicator. W/:kh<'1llatlc .t:X 10.50
pp '.J ' :\Ia in Power Supply for AI'U9 Il!'tt'lrer • .. . . EX 14.75
PP,,37 AUl. I'o'"" tr ~upply for TX130 & TN131 /A I'R.'l E X 1.50
APR9 CO"tNlI for swltl"h lng TXI2~ . 129. 130 . 131 .. EX 35.00
S N36 B / APS31 W/5 ·1l0; ~ . ~ f; other IU""' s. 2 1Il0wers EX 9.25
A MI42 / A IC8 I nte reem. :\lixer·Ampllllr r wjTube . .. . E X l. a
ID99/ APS I0 Ind ll"l tor ,", / ,WI'; f' st hode Ih )' Tube .. xx 4.50
Scope Xfo-rrn cr 1!1 -,O Q 3ma, e "'11 W lnd lnu , so erere N EW 4.75
R3 16A/ A R R26 14· Tube A)I /F1'>l ~upcrhet. 162 -1HmcLN 22.15
C6 10 Contro l SOl lor It :l l fi.-\ llel"r lnr. W /4 Tubes .. EX 4,50
P P 4li8 Power Supply for It:a liA / APlt2r; u eeve. 400 cy. T.N 4.75
ID Ili9C / APNt2 ~['t)l e. :'trl 'l CHT, IH'DT Con S witch I. N 12.75
3J P I C RT W/M OU ~ l t. fol hlckl . folocket. In tenstf\er I' lu&" .. 6. 25
5 A325 U Coula l ~wltch , !'l P 4T. 2SVUC Motor .... EX 4,50
Coax Switch. H I'Il'r.1'holtlpfOn P roduct. Nc. E 18B 22CA L:-l 3.7 5
Rcfln tomcler S\\'1t Bridge w/~Ietcr. 30· I OOOmc .. . . EX 9.75
UPM 8 Te'!ll ' A I'XII . 2, T uhes. 10 Illodes . 1l5V60cy LN 19.711
Comp let9 Ma 'lu al for TS'26/ l l':\18. I'os.tpald ..•. . . . . .. 2.90
TSS45 Echo BOI. 1150· 13:;(Jme. IOOua I ndtea tcr . , . X EW 9.75
Com plet e Manusl for T8 545/ UI'. I'os tpsld . ...•. . . SEW 1.90
0 ........ ·2 TNt s et. 150 ·2~0nK'. 200ua I nd . 115V6Oty X EW 8.50
. 6ACO 13 'tube l';upl'rhet. 1'5-225ml". 1m/Po"er Suppl, 22.110
RI 01 .... / A RN6 IflO· 75flkr- Receiver. 4 · Rands .. • . .•.. EX 1T.5lI
C403A /ARN6 ('onnol Ikll for R10I A R eo:-ehn • •• .. . EX IUiO
I09IB/ RN6 Rearlnll" Indll"ltor for IlIOIA R eeTr . .. EX &. 50
MT273/ RN 6 :\1 <. unUnl" for R IOIA ltC'ffhrr. W/Pl ulII: EX 4.50
.... S313 B / RN 6 StaUon ~Cf>klne Loop. 100· 1750Ilc EX 4.15
Control Ampl ifier ,,/I I Tuhes- A I'lrt ' ·alue EX 3.50
Sri of 100 mlnlalllT(! X Il I ~ for :\IA It &. nDZ Beever E X IT.50
Set of 120 Xla ls T n oe FT243 5675 thru 8G50ke .. ... 120/18. TI5
C984 /C22A IOS·1 36mc A.RC. Rr cvr Cont rol ROJ: . .~"EW 1.15
C.5 Control n ll l tor AItCI and ARCl 2 x ceivere . . NEW 1.25
R28 / AR CS IOO ·I[,f,mc Ileedl'f'r w/ T uhr , . . , .. , .. . . EX 14.7 5

:

stopped. 1':0 one knows just what the prob
lem is or when or even if they will sta rt
issuing licenses again. There are a number
of locals licensed, which speaks well for the
country. Gear is hard to come by, but not
impossible. Anyone seriously interested in
operating can scrounge up enough to make
do.

Although Damascus and Baghdad had
some relatively modern parts of town, Tehran
was a good deal more modern overall. Gerry
took off a day and showed me the sights, in
cluding the bazaar, with its hundreds and
hundreds of tiny shops strung out a long tun
nel-like streets. You wouldn't believe all the
carpet stores they have there. And Gerry
explained that these Persian carp e-ts are more
like money than carpets . .. that many of the
modern people are buying American carpets
when they want carpets.

About thirty of the local amateurs and
thei r wives turned ou t for Corry's party and
we all had a great rag chew and feed . It
was quite a hamfest.

The next morning I was on my way to
Kabul and adventure in one of the most in
teresting countries I visited on my trip.

.. . Wayne
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Letters

H e-Dr 7:l :

First I would li k e to t eU ) "OU that It has
been s e v er a l y ears since I have picked up a
COPy of 73. Th is happened because I more o r
le s s" w a s Interested In the hobby for a while.
At that time I was s u bsc ribing to QST, CQ . 73.
a n d VHF Al\IATEUR. I let all ot them run
out except QST.

A b ou t two month s ago I picked up a copy
o f 73 a fr iend had d own at work . A fte r s pen d 
in g s e v eral days almost reading it cover to
cover I ordered the rcnowtnx books: Military
TV, Inde x to Surplus, ATV-Anthology. and
Parametric Amplifiers . I must s a y I was very
Im pressed wi th the quality a nd material of the
books.

For t he past c ou p le or weeks now my In.
terest has b e en s tead ily b uild ing to the point
where I h ave n ow c hec ked o ut a 6 meter co n 
verter, purchased a u sed 2 meter converter and
pre a mp., dusted off the old BC-312, mounted
the 6&2 meter beams, and wIll s oo n be trying
the Heath Kit Seneca t o s ee if it blows up
when I turn it on. I also use t o work on 432
MHz but that will h a ve to w a it t or a little
while.

I can honestly s a y tha t a ll or this in t e r e s t
has been sparked by reading a co u p le recent
Issues ot 73 . The m any technical ar ticles are
related to up to date ci r c u it s and m odern c orn 
ponent s. There are at least a h alt dozen ctr
cu rta I have s een in the October a nd D ecember
issues t hat I wou ld like to build.

Now the reason I am writing t h is l e tter Is
that I have a r ather unusual request. I would
like to start another subscription to 73 w ith
the Octob~r 1006 hum~. This is the first is sue
that I loo k ed at and there a re a couple at the
circuits in It that I w ould like t o build . I am
atrald that I could not get a single copy away
tram my triend for anything . Trying t o find
73s In the second h and book s t or es a r o u n d
here Is a los t ca u s e a lso.

So it it is n ot too muc h trouble wou ld you
please s tart by subscriptlon w ith the October
1966 Issue. If this ca n not be done then do the
next best thin g a n d s t a r t with the lates t Issu e .

.:U , Uobert Jlal'nett 'VA::I~\\'A

]{ot'lu',der, Ne\v York

D ear JU l'. G l'~n I

An agreement permitting U.S. amateur rad io
operators to operate in India was recently con
cluded with the Government of India. Under
the procedures established, an American ama
teur who wishes to operate in India should
apply to do s o, p r e fe r a b l y betore leav ing the
U.S., by writing to the Wireless Adviser to the
Government or India, Department at Communi.
ca tio n s , Sardar Patel Bhavan, Sardar Square,
Parliament Street, New Delhi I, India. The
writer should receive tull details by return
m a ll. You m ight be interested to know that
several Americans are already availing them
selves at this opportunity and have received
licenses t o operate amateur radio stations In
India.

Donolll 'V. BOl'n, S4"cOlul S(,,(,l'etor,.·

u. S. EII,boll."
X4"\" D4"lhl. India
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U ..ul' Slrlll l
I would like to co r r espond with a a ma teu r

who would like to a s sist a vete rtna r- Ian in as 
sembling equ ipment to m onitor t h e heartbeat
of an a nimal. I want to put a mike jack into
the side of a u c c k e t- s tae t w o -wa y r adio tha t
c a n be attached t o t he harnes s o n the a n im a l,
so I ca n monitor It f rom m y ca r , w hic h has a
receiver in it. I al so n eed a sensi tiv e amuttrter
to pick up t h e s a m e on e n tmuts In s ide by c li n k.
Since I know nothing about building' s uc h , I
need the expert advice at a h a m i n t e r es t ed in
t h e field of veterinary medic ine. woutc ap
precia te hear ing from a n yo n e.

Ill'. II , (.rad,", D.\".~I

:::.::: 1"14"It'hel' Stl'("l't

lJt'or 73 :

Reterence is made to Bob Renfro's , w A4NXC,
very interesting a rticle in the November- Is s ue
on t h e Air Force Eaat er-n T e s t R ange.

S ince mentlon was made to the range prime
and sub contractors, PAA and RCA, r e spec 
tively, l e t u s not rorxet another r an g e co n 
tractor who is Instrumental in up-grading t he
cap a b il it ie s o f the Eastern Test Range.

Federal Electric Corporation (ITT) is pres 
ently install ing a submarine ca b le s ys t e m for
the Air Force, between Cape Kennedy and the
downrange isla n ds. The new cable will provide
up to 2704kHz ch a n n els on which telementry
and tra cking d ata, a n d vo tce m es sages, will be
s e n t to the Cape in " rea l time."

,Iohn J , HOllt'ller

w A:.: L 1U...

~IIUlo~er. Quallt,.· C o n tl'o l FEC/AF'ETIt
C Ot'UIl lI f'n ch , F ior i ll o

Ill'or 73 :

I h ave been Involved i n ham radio sin ce 1956,
under my oid ca ll o f K9EBC and at late
' VA 9T J T. Operating, exclusively, VHF-UHF
because it presents more c h a ll e n g es than an)'
other part at th e spectrum.

Today, I h ave rece ived by first subscri p tion
co p y of 73. The con t e n ts, a s c om p a r ed t o o t he r
h a m magazines, are com m e nda b le.

But, gentlemen, this is the beginning of our
end. Technical advancemen ts made today amt
tomorrow will f u r t her tr-an spor- t us from teen,
ntcet l ead e rs t o m e e k followers , begin n in g to
learn.

It all started in the d ays when A:\l was In
vogue. Hamdom decided it needed s o m e t h in g
bigger, better, a n d newer. HAIL, the birth ot
S.8.n. Industry has s p e nt billions in research
r edes ign, and promotion for u s, ani )' to do Ii
a ll over again for solid state.

We, of simple ha md on, wonder w h a t Is in
store for us? 1966 h a s come, departed, and It1'l
memory is gone with the co u n tl ess millions o r
ham dollars . Now we are bles sed with Super
coll n e a rs, 2000 watt PEP tmears. Solid state
($1500.00) receivers. S ingle side band, xroon 
bou n ce, Scatter, Monolithic ci rcuits , Maser,
Laser, etc. In s u m m a t io n I have but three
questions: 1) When will ham r a d io, a s we
k now It today, per ish? 2) If it d oes not perish,
whom a n d o f what wealth will It be available
to? 3) What shall we write as an Epitaph?

.'amt'M A. liohlman, 'VADTJT
C h lt·n i/:o . IlIlnohl

73 MAGAZINE



Fadi ng

Sale

§'"'"..,

'PANCAKE'
Transistors
I-Amp~

o 2N243 47lT I

3For S1 TO••
Si licon .Pla na rSl'Ipn
,lis vcs - HFE me
.5 80 185 100

P,V,...
1600
'"..

SALE!

~
~~:
22,..,
5' ,

SIl\COIl
lItC11fltll

SILICON .
CONTROLLED
RECTIFIERS

7 16 as
"'M~ "'M~ "'M~

48 70 80
70 1.05 1.20

1.05 1.30 1.70
1.60 1.90 '2. 20
2.10 2.301 2.70
2.30 3.00 3 .30
3.00 03.30 3.90

Sale PIV

~
5, ...
7, '00
9, 1000

1 1( 1 200

3
•••

3.
5.,.

1.05
1.60'
2.10
2.50

PIV
5.,..

2• •...

1 AMP

SILICON RECTIFIERS. -~_.

o
6000 P'V149
200 MA

New!
PRV

. 5.
I ••
200
3• ••••50· 8•••

soiar Flares a n d
Storms

Absorption

T h e Sunspot Cycle

,'HF Propagation

Ground and Bky w ave
propagation

The various Ionospheric
Lavers

Single and xrutt-noo
t r a j ec t o r ie s

Signal strength in rera 
tlon to radio noise

Influence or distan ce.
season, and time or
day

P ri nted text materia l and diagrams will be
m ad e available, f ree of c h a r g e. to anyone w h o
plans to actively par ti cipate in t he cou r-ee.
Full d etails of t he wavelengt hs o f t h e broad
casts a n d their times, w ill be sen t to those
w ho enroll in the co u r s e.

E n r ollment is accompli s hed by writ in g to:

l"rullllj.:.nflnll (; l lIlrNf"/

1' / 0 .llr. II . ' · IUI ('l("ldf" r

nAIHO :S 1': I )),~n l. :\:S u. E Il /{Ii Nh x ect fo n

R ADIO NEDERLAND, t h e D utch W orld
Br oa d ca s tin g System , h a s ask e d me to noti f y
t he Am erican A m ate u r R ad io m agazines, that
t hey w ill cond uct a Propagation Cou rse in
their English lang u a g e b r oadcas t , s tar ti ng o n
t he first Thu r sday In Apr-Il , 1967.

P rese n tly. t h e transmi tters from which this
course w l11 be broadcast, can be h eard t h t-ou g-h ,
o ut t he enti re USA, w ith excellen t s ig nal
s t r e n g t h, dally be t ween t he hours of 01 30 and
0220 G MT, on a frequency of 9.59 :\IHz. T h e s e
transmitters a r located on the island s of
Bonai re, In the Dutch Antill es , just north of
Venezuela.

T he course will deal with many p r o b le m s
related to s h o r t w a v e propagation. among
which are :

P . O. Uo, ::::::

1I1I'-I·rNIIIII . ' I ' h e X,·fhel"llilidN.

n e nr 7 3 1

P.O. lOX 942 A
LYNNfiElD. MASS .

DC MICROAMMETERS

v'~288 ~\' .
". ~'" .\

... ~~~
0"

..-::::;:;:- Rod'- ".- ..".-....

0 2'.,,, 0-100

85 WATTsl~I~~N
2H424 0 2

2NI722 ~or
10 me 1

ZENERS

81- WA TT •••••••45
lO WATTS ••••• •65

.v ettt Votta Volts Volt.
6 .~ 1R 13 100
etc 20 47 110
8.0, 22 51 ) 20
9 .1 24 58 )30

JO 27 fI"2 )50
U 30 68 160
)3 33 75 180
16 36 82 200
lCo 39 91

MIC.OMINIATU.I

AMPS
f ttCIOr)'

SO PIV 100 PIV 200 PIV
3 § 7, §lH § 17,15 I t Sle" 22, ••, ",35 5. , 75, 1.19

AMPS 400 PIV 600 PIV 800 PIV TODD PIV
3 § 22, § 3h 0 .., R 59,15 9., l. J5 B1.59 I:l 1.7.35 1.59 1.90 2.50 2.95

SILICON POWER STUD RECTIFIERS

0 1 AMP
800 P I V

84 10• $1
n ... G . ...NT l~lII'NC CiIlTiIlLOG ON : ~iIllllTS 1III£C·,O
W).:; T 'f" 'l£lIIS T ..... NI ISTOlllS SClIs :lENt ..S------------_.--

TERM!J1 I n~IUd. l>Oau •• Ra ted. n.~ 30 4 &7&. COO. 2:1'0/.

WIICP Wins WWV Contest
WWV recently moved to Fort Collins, Col

orado and sponsored a contest to publicize
the move. The first person to report receiv
ing 'V\VV from Colorado was Lew ~fcCoy

WlICP, Novice editor of QST. Lew called
in his report within 30 seconds after the
announcement of changeover. Second place
went ot William Pearl, WN6UYW, of Los
Angeles, and third to Willard Solfermoser,
K~DVI, of Fort Collins. Other persons who
submitted confinnations will receive their
QSL's in a few weeks.



New Products

49 ¢ FET's from Silic:onix

Field effec t transistors are getting cheaper
and cheaper. Siliconix has just announced
the EI00 series of epoxy-encaps ulated N
channel juncti on FET's for as little as 49c
in 1000 quantities. They're excellent for ill 
dustrinl and consumer uses. Full infonna
tion on the E lOO, EIOI , E I02 and ElO3 is
available from Siliconix d istributors or SiI
iconix 11 40 'Vest Evelvn Avenue , Sunnv-, , ,
vale, California 94086,

Times
Coox Kit

VHF and UHF hams have known for some
time that HG-B / U and other common coax
is far too lossy for use in stations attempting
DX or serious experimenta tion. However.
solid-jacketed, low-loss coaxial cable has
been hard to obtain in the past. Now T imes
Wire and Cable has introduced a kit of 50
feet of % inch Alumifoam coax, Tnnatch CUIl

nectars, and comp lete instructions. T his kit
can easily be installed with no special tools,
a nd provides far lower loss than other coax.
You ca n get more information from Times
Wire and Cab le, 358 Hall Avenue, W alling
ford, Conn.

I 18

Sydmur Electronic: Ignition
Sydrnur has just announced a new tran

sistorized capacitor discharge ignition sys
tem that is guaranteed to improve the per
formance of your car, and save gas, points,
tune ups, and reduce ignition noise . It's
made for 12 volt , negative ground system s,
and sells for $34, 75 assembled , or $24,95
in kit fnrm, from Sydmur, Dept. 25H , Mid
wood Sta tion, Brooklyn, N, Y, 11230,

Grundig Amateur Rec:eiver
Here is a set that should make the XYL

very happy : she can use it for F~I , A~I, SW
or airport weather (LW ), while the OM can
usc it for hamming: all-band b and-spread,
160 through 10 meters, CW, A~I and SSB,
battery and AC operated. This is the most
all-inclus ive receiver we have ever seen, and
no feature has b een sligh ted, even a ] 000
Hz filter. We kept a couple of SSB skeds
with the TR5000 with no trouble, keeping
the rf gain control at minimum. There is a
connection for external antennas. tape and re
cord input, and tape outp ut jacks; two
speakers, one a tweeter; treble and b ass
tone controls; FM with or without AFC
the reception was quite steady without it ;
built in whip antenna and ferrite loop
(for A~I band). The BFO, filter, Avc nlVC
switches and the rf gain control are on the
rear of the set , out of the way of family use
of it so they won't be confused by too many
knobs. The C\V stabi lity of this set is ex
cellen t-better than some ham sets we have
heard, and this, of course, contrib utes to ef
fec tive SSB reception. The tone of the a udio
is excellent, and is one of the reasons we
think this will be a mighty popular family
rig. This gem is b eing sold b y Radio Products
Sales, Inc. of 1501 South Hill Street, Los
Angeles, California, 9001 5 . , , , KIRA
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For ALL Amatnr Transm it·
ters. Rlted at 1000 . Watts
AM 2000 5S B PINel or
Li nk Dired Feed. light,
Neat. Weatherproof.

Relr~ces Interference I nd
Nolu on All Makes Short
Wu e Ren lvers. Makes World
Wide Recer tlon St"nger.
Clearer on A t Bands!

• a sensitive broadband RF d etector
gives audible tone .Ig n oll n the
pre se nce of any RF fie ld fro m t Omw
to l kw a n d IOOkc to1000mc.0 CWmon ito r wi t h positive " RF"
switch use s o n ly 8 "pickup a ntenna
o nd NO connection to r ig or key.0 code practice o u :ilI a t o r with
odj uuoble tone & bu ilt in speo ke r
• h igh goln 4 trans istor circui t
powered b y lon g li fe AA p encall 1295.'69aUge a lum inu m cabinet i n (ba tt Incl)
w hi te & bla ck e p oxy fi nish. 3 112 " ppd usa&can
by 2 ",, "by "'4 '~ weight 8 ounce s l e n d cert ck or m .o •
• , 0 0 " US m a de and guaranteed n y ras add ,,, tax

the James research company
11 scherrnerhorn st., brooklyn n.y.11201

osdllatoVrnonitor

- - Gi " idD-/ /-

MIDWAY ANTENNA. Dept. A7-1 • Kearney, Nebmsko

MILITA R Y T EST E QUI PM ENT D A TA HAND B OOKS

J' uhllshe cl l :J til h)' F lederelck Itesearcb Corp. Vol. I. VoUI
Curr..nt ~l t · K < . t:'lu!lJ . \ '01. 2. !<' req. ).lea8. I':qulp. Vol. 3.
waveronn (O <c il lo.,,·olle l Equip. Vol. 4. Signal Gen. Equip
men t. Four HOllnd Books (10 pounds) NEW. $5.50 postpaid.
pa)'nJ('nt \\' /lJrlle r. W e Also buy tor Cash. Surp lus 'restaete,
Tnll~Il ,ltte T8 . u ecetee rs. Etc. Especial!)' Airborn CoJUns.

RIT CO Elect ronies. BOI 156. Annandale. Va. 22003. Phon.
(703) 560-5480.

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

Complete at Shown total lellllth 102 n. with 96 n. of 72 ohm
balanced twlnllne. HI-Impact molded reseoent t rails. (Wt. 3
oz. I" l: 5" Ion,) . You JISt tune to desired lIand for be.mllk!!
results. Excellent tor ALL world-wide short-wave receivers and
amateur transmitters. For NOVICE AND ALL CLASS AMA
TEURS ! ~O ~;XTRA TUNERS OR GADGETS NEEDED I Elim
inates 5 separate antennas with excellent ~rtormanee pro' CD.
Inconspicuous for FIS5Y Nelghborhoodsl No HAY·WIRE HOUSE
.APPEARANCE I EASY I NSTALLATIO:-i l Thousands of users.
15·40-20 -H'j·l0 meter bands. Complete •• • , • • • • •• • • $19.95
40-20-15-10 meter. 54-1't. (best tor s\l'l's). Complite . $1 8.95
SEND ONLY $3.00 (cash. ek•• mol and pa, postman blilnee
COD plus postage on am'll or send tull price for pOl!tpaId de
livery. Complete InstaUatlon A teennteet instructions turnished.

MAKE MONEY
BY PHONE!!

YES ! You can make BI G
MO NEY by ca ll ing us coiled
-today!- if you have any of
the foll owinq equ ipment. We
urgently need and must buy :

TED Rad io Transmi tte rs, RT-67 a nd RT-68/GRC
Transceivers , PP- I09/GR Power Su pply, R-IIO/
G RC Recvr. , C-433 and C· 434/G RC Controls,
AN/URR-13 and -35 Rad io Recvrs. , AN/ ARC
27. -3 4, -52 Transceivers, PLUS any hi quality
milita ry or commerc ial TEST EQUIPMENT. We
pay the most-fastest !- with a smile! CALL
TODAY!

COLUMBIA ELECTRONICS, Dept. 1
4365 West Pico Blvd., Los Angoles, Calil. 90019

Phone: (213) 938-3131

.- ---------------- .;;;--------------.I
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The Monarch FSI-4 SWR Bridge,
Modulation Meter, Power Meter and

TVI Filter
T his new instrument from Monarch E lec

tronics should find a place in the sh ack of
many hams, both old and new. Although
limited to 250 watts or so, the FSI·4 is a
compact unit that includes an S\VR m eter,
modulation meter, power meter and TVI
filter all in one neat package . The power
limitation of 250 watts is due mainly to the
components used in the TVI filter; with a
cutoff frequency of 55 MHz, the compon
ents used in the filter limit the m aximum
power input to 250 watts up to 52 MHz. It
is also usable on t\VQ meters with less than
1 dB loss, but the power input on this band
must not exceed 50 wat ts. An additional
feature of tIle FSI-4 is the b uilt-in on the air
indicator; this circuit is driven by an exter
nal 6 .3 volt source so no power is derived
from the transmitter. If you're interested
in a unit that is good looking and provides
several varied but important functions in
the same package, write to th e people at
Monarch; they'll be happy to provide full
specifica tions and tell you where you can
buy it.

17th Edition Radio Handbook
The 17th Edition of the popular Editors

and Engineers Radio Handbook by Bill Orr,
\V6SAI , is now available . T his new h and
book is the latest version of one of the stand
ards of ham radio, and contains not only
the many pages of design information and
reference materia l that a ll hams need, hut
a lso man y new construction p rojects. All of
the informa tion is up to date and useful.
T he 17th Edit ion fea tures expanded chapters
on SSB gea r and semico nd uctors. The cover
is an a ttractive stain-resistant wh ite , and
the hook is 832 pages lon g. Copies are avail
able for $12.95 from your local radio dis
trib utor or from Editors and Engineers,
P.O. Box (-)8003, New Augusta , Indiana
4fi268.
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A.R.C. Sales
Oak Variable Capacitor. 30-1700 mmr. Four sec

tion. 7.5-425 mm!. per section. 3~2 " w x 118"
h x 6%,' long plus ~2" fo r ~'4. " shaft. Excellent
for tuning the output of a pi network in a
linear. Wt. 3 lb...............••.........._ $4.95

Cardwell Variable Capacitor. 25-500 mmf. 4W'
w x 2~2" h x 7" long plus 1" fo r ~It." shaft .
Wt. 3 lb $3.75

Hammarlund Variable Capacitor. 20-450 mmf.
per section. 4 ~4" w x 2~2" h x 11" lon g p lus
1" for ~4" shaft. W t . 3 l b $4.50

Filament & Bias Transformer. 115v . 60 eye. pd.
Sec. 1-12.6v C .T. @ 7.5 A.
Sec. 2-185 V. @ 50 rna . Wt. 7 lb $4.50

Plate Transformer. 690v @ 4SO rna. No C.T . Will
double to 1700 volts. Wt. 19 lb................•....$3.95

All Items are new and F.O.B . Worthington, Ohl.

A.R.C. Sales
P.O. Box 12, Worthington, Ohio 43085

~ .-=:=

Kni<jht

KG·2100

Scope

BC.603 RECEIVER
F. M. 26-21.9 ?olC ContinuOU! tunlDlI: and 10 prelet plUh
button channel seieetcr. With lenslHvlty I Queich 01: volum.
controls, 2 watt cunun to ~elf contained speaker , one micro
\'olt senBlU.ILY , 2.65 KC I .F. Ten Tuhes : a /SAC1. 1/6J5,
2/l 2SG1, 2/681,1, 1/ 61I6, & 1/ GV6GT. Voltallfl required
12/24 vol tl for tlIl1 ment!. 220 VDC @ 80 MA for htllh sen.

~!~.~ : iftl)l~ ~~.~. ~~ ~~: u.&d: $32.95

BC.603 REC. CONVERTED
TD 30 te 45 Me. Used: • •• $44.95

AC POWER SuPP LY f/BC-S03 : Wired $101.95. Kit $10.00
DY-34 DynalDotor for 12 Volt DC operaUon .••. New: $4.95
D)[-36 Dynamotor for 24 Volt DC operation . . •. New: 4_95
Pfleel F .O.B. Lima, 0 .- 25"" Deposit on COD'_Ylnlmum
Order $5.00--cATALOG: Send 25e, Bect l"" SOC credit on
your erder,

3.00
5.00

.25
1.00

1.50

7.50

2.00

1.00

MENDELSON ELECTRONICS CO.
516 Linden Ave.

Dayton, Ohio 45403 513·252·9911

Designed to appeal to a wide market ,
from the affluent big company R&D lab
to the independent engineer with a limited
budget, the Knight-Kit KG-2100 laboratory
oscilloscope is a de to 5-MHz triggered
sweep unit with professional performance
specifications, Among the special features of
the 1967 model are lock-in characteristics
that pennit viewing stable waveform pre
sentations even at upper frequency limits;
a built-in Rotron fan for cool operation; high
vertical sensitivity, 5 my/em, for proper
servicing of transistorized equipment; 85
nanoseconds rise time; horizontal response
from de to 800 kHz triggered sweep-200
nsec/ cm down to 1 sec.; regulated high and
low-voltage power supplies. The dc to 5 MHz
vertical amplifier response of the instru
ment permits the display of pulses of fas t
rise time. Both trigger and amplifier cir
cuits are de coupled throughout for uses
where very low frequencies or de levels must
be displayed. Vertical off-scale indicators
provide maximum convenience in viewing
traces. Horizontal positioning is such that
pattern is never completely off-scale left or
right-even with external signals. Preset
lock-in eliminates the need to synchronize
sweep with inputs. Signals of various ampli
tudes and frequencies as small as % em
on the CRT face will permit triggering.
Sweep range adjustable from 200 TIs /em
down to ,I sl em. Sweep timing accuracy
capability within 3%. Adjustments for in
tensity, focus, astigmatism, positioning and
graticule iUumination. Color-correlated con
trols grouped by function for fast, accurate
use. The KG-2100 oscilloscope is priced at
$249.95 in kit form, $349.95 fac tory assem
bled. Full details available from All ied Ra
dio Corporation. 100 N. Western, Chicago,
Illinois 60680.



INTEGRATED CIRCUITS
SRT Flip Fl ops • .......• .... .••.. $1. 15
S R Clocked fl ip flo ps Sl.1 5
Ellpanda ble or glle $1.00
TO· 85 flat pack l uaranteed to work. T hey
come compl et e wl!h sch. matl e, elect. char.
aeter tst te shee t & some typ ica l app llca.
tlons. $9 . 00.~1 5 . 00 values from or igina l
manufacturer. W. have ot her Iyp.s of
IC' s in th ese serln available. S end reo
qu ests .

S ili con Power Rectlfl era

SOMERVILLE, MASS. 02143
SEND 20 C ENTS FOR CATALO G

POST OFFICE BOX 74C

St a t e

O Ga"l VARACTORS. 11m. to AP·l.
AP· 6 , etc. , 0 GH,; It I SO :\IW ,

Ea . . .... . . . . . • . • .•.•...•.•. . .. . . .•~.OO

O S ILICON B ILAT ERAL SWITCH ,
Repl . eel 111"0 sen' , by fi ring In

ei the r dl reetlon when brea kdown , 0ltllIe
b exceeded . Used in Il ldlt d immer!,
etc. • . •. . . . . . • , ••... . . . .....••.. . .75 ea.

O NP N dual Iransl ston.•\ 1'0 -5 pack·
age ( 2X:!UtiU) oontalniu ll' :! hlih 1II1n

100 ~tHz1'1Ii l' atIcon t ranalstorll . . .. $1.50

O P NP dual transi st ors. A 1'0 -5 pack
lI11e (2N:!~O,) conta ining 2 high illin

100 ~ilrlll'N l' _lUcon trans latori .• ,. $1.50

O High vo ltag e NPN 150V , VIlCB O
at 2.5A., lllgh liFE In 1'0 -66

l.' ack .•.... . .....• . . . . . .•.. . . ... , . $1.50
,., High voltage 15semblin JOOO. 6000V.

a t 150-200 a llis. T hese aillcon an em.
blies may be PUt in aer lel to Ichlen bleh
folullei • . • • ...... .• . • . • . _. _.. .• .• $1.50o DUAL I ME G. POT, with

ott-on awltch ... _. • • . . • . .. . .4/$1 .00
.., 455 K Hz IF X RMS

Oual SIUI
Tran ilator Type •. . . . . . . . . . . . . 3/$ 1.00

0 262 KHz I F XR MRS
Oua r S lug
Tube Type 3/ $1 .00o OUAL 20 /IF a t 350 V
Electrolytl cs .... .•.. ..... . . . 3/ $1.00

D 28. 101 P CE RA MIC
T R I MME RS .... .... .••. ..• . 8/$ 1.00

Term. : FOB Cambridge, Mass. Send
cheek or Money Order. Incl ude Posta ge,
Average wt. Pel'" paekage \la lb. NO
COO ·s. Ord er $3.00.

3..50

Addr. " _

Name

City _

20A 40A
040 1.00
.60 1.50
.80 2.00

1.20 2.50
1.50 3.00

4.00

Redi f len

20'
.80

U:i
1. 90
2.4 5
2.85

2.80
3.00
3.50
UO
4.50
5.00

Contro l
7A
.50
.70

1. 05
1.60
2. 10

.35

."

. 65

5A
. 10
.20
. 25

S il icon
PRV

50
100
200
300
400
' 00
000

' 50
800
900

1000

'00
800
1000

PRV
100
200
..0

SOLID STATE SALES

AL L Of OUR T RA NSISTORS AN D
RE CTIFIER S A RE G UA RANT EE D TO
WORK ! AU (raml. tors an cheeked for
min imum 1"01tl19 and . a in to inJure our
eustomer s .. ltood tnnllstor 'llI1thln 1M
rall'gory ..Ire .dun"". All reeunera eeet 
Inc o...er lOt are checked fO f fOr'lurd volt
a ge and ll"ak.~ at well .. P RY. The
"atel on cur Sell ', Ire 1.110 checked. All
non-onerebte unlU will be refunded or
n:cham:ed ImmediatelY .
Users or the ebeve It erna In larger QU8Ilt! ·
till', send UI YOUf snecut cau cns. We reel
we can meet them at II compettttve price.

O " N" Channel Fd ' s S imila r To 2X3088
Used AI Amp, S witch, Chopper

\-er)' H igh Inpu t Z $1 .50 Each

O S IM. t o 2NI640 (P NP ) Bl-drr..ctlonal
Ira n ~l ~ t o !1l . A TO 5 silicon unit In

wh f r-h ecueeeer & f'mltll'r are Interchange-
able. Ea. . . . . . . • . . . . • • .•.• .• ...•.•. $.75

O S I M. to 2N728. A high fr eQu6f\t'1
TO 1& unit n tendlng to the UUF

range .... • • ••• • • • •. • • • •• • ••• •• • 3/ $1.00

O S IM. 10 2N995 ( P NP). S ilicon In
TO til ('Uf'. 500 !lIW DOwer . to I,(lO

MHt treuuener • . .. . . . . . . . ... ... .3 / SI.00

O S I M. to 2NI 648 ( N P N) high , olt're
20 Wi tt si ucon unit. uol'd In DOwer

output stages & power transistor drh·etI $. '15

O S IM. to 2N2815 ( P N P). Sillron 20
watts with 30 !ll lIz rut off .. ... . $.75

D GLA SS OIOOES color coded.
sttteon • • •. • • . • . • • •. .•. •. • • 20/ $1.00

OF: •.• . ....•• •••.•••.• .. . .•••• 30/ S1.00o 10 WATT ZEN ER S. 2· 180,. State de-
s lrNi volt llru . r.a $.75

L~SI~~h
L t
I T E
DES

Alco Isolation Relay
An interesting new device from Alco I S

all isolation re lay, a combination 110 vo lt no
transformer and re lay on a common COTe.
It is controlled b y low voltage, safe ac, yet
can handle 5 amps at II0 V. Among the
uses for the re lay given in the instruct ion
hooklet that comes with it for $3.85 are var
ions remote controls, soldering iron tip saver,
fire a larms, ra in and burglar a larms, PTT
switches, and many more. Alco E lectronic
Products, Lawrence, Mass. 01843.

4/SS.75

4 / SS.50

4 ' 53_15

4/$2.60

• pr/S2.60

4/S17.50

4/ $5.50

4 /SS .00

4/$5.50

$5.50 Ie.

s to 140 Pro 1200'. NEW. $1.50 each149·6

E. F. John son TU B E SOCKE TS &. Vari able CAP AC ITORS.

122· 215 I) pin jumbo, ceramic wafer, with
tube clips. for 4.125A, 4-250A. 4/S4.15
::"OF:W. $1.25 ea.

122· 237 .. pi n j urnho, ce ramtc water, for 813
$l.00

124· 2 15 :! pl eee, cera mtc. :!5!1W, (or 204A.
1I 4!1. xuw. $1. 50 eaeh

lSO-205 1.11 10 5.1 c r. hUltertl1. mfnlalure
tnc

122. 234 ~ pin . eeramtc ,"'afer , for 502 1, 705
& ,IS. ::"OE\\"_ $1.00 uch

2;;0 or. 2 bcertne &. 2 1"-" 8 h a ft~.
"Ha Ight Iille frl!. :-a:w . $1. 50 each

4CX. 250F lak e· outs , from new !ell . onl)' nre,l
26v.fll. to ten seta, when pro.lul't'd. n UAR 

.\ X T EED .

Soekeh for abore , Ll:SS nY-PASS &.
CIl B IXE Y. XEW. S2.00 ea.

All ordera, n eept In emerlenr,o, or I'm at a hsmfelt.
sh ipped sawe day reeet ..ed. For hM " GOODIE" sheet. n nd
self·sdd ress ed . s tamped envelope-PLEASE, P LEASE IDelude
sume len t for DOst age. all1 neess ret urned with order. I earl7
tlrt'lc.e (Trlfelen ) parcel DOlt t lUlun.n~, for domeltle pl reel
POIt. Pe r Items too heaV)". Of too lu ge for partel POBt .
I IUgel" t bua plreel c:t:p",SS. P lease advise n&rnll of bill
lin t". allf! cit" ",here YOU can plclt: up thll sh ipment .

123_209 4 pin. ba)'onet base, eeremte, for
~"6, 3R 28, s t t , XF;W, 6ge each

123-209 ta ke,oll ls , .. i red In palr l , Gge/ pr

154-2 I:> 10 353 pf, 2 KY. xuw. Sf.50 u r h

B C Electronics
Telephone 312 CAlumet 5·2235

2]33 S . M ichigan Avenue Chicago, illinois 60616

=---
I.<>tat"'" Rei., S<:h......tlc

•

fR-101 bolat_ Relay



* Prlc..-52 per 25 wo.-ds for IIoll-cornrnerciol ods: 55
per 25 wo.-ds for bus ille ss yenhlres . No d isploy ads
or ogellcy d iscoullt. Inc::lude your check with order.

* Type copy . Ph rose olld punctuote elloctly os you w ish
it to oppeor. No oll·copitol eds ,

* W e will be the jud ge of suit o bili t y of od s . Our rt'
sponsl bJllt y fo r e r r ors elltends onl y to printing 0 cor
rect od In 0 loter IUll e .

* For 51 ed ro we con mointo;n ° reply bOll for YOll .

* w. connot chec k int o eo ch ad vert ise r . so Co veot
Emptor . . .

ALL Makes of new and used amateur equipment .
Write OR call Bob Grimes . 89 Aspen Road . Swamp
scott, Mass . Tel : 617-598-9700 or 617-598·2530.

CONVIlRTERS. World 's largest selection of fre
quencies. Ha m TV vidicon cameras and parts at
low fe.ctory-direct prices . See them now in ou r
fu ll paze ad in this issue . Vanguard La bs , 196-23
111m a ica Ave ., Hollis , N .Y., 11423.

WIl WILL PAY CASH : Wanted . popular, la t e
mode l unm od ified amateur equipment. H ig heat
prices paid for c lea n goo d opera ting gea r , Writ e
G ra ham R lld io , Dept. 100. Readi ne, Massac h usetts.

ARR YOU SINCERE! Are you r ea lly klOk tng fo r
the bed d eal o n a new 0 1' fully guaran teed u sed
u nit ? Let u s convince you with a specific quote
that w ill r ea ll y sa ve you mo ney. G ra ham R ad io ,
De p t . 10, Reading , Massachusetts.

MOTOROLA new m iniature seven tube '55 k c if
amplifier dtecrfmtnator with circuit dia gra m .
Comp lete at $2.50 each p lus postage SOc each
u n it . R a nd R z tcctron tcs . 1953 South Yellow
,prine8. SprineCield, Ohio .

COMPLETE CONVERSION instructions for the
AN / VRC-2. just $1 w hile the supply lasts . 73
Ma ga zine, Petersbor ou gh . N . H . 03458.

1"3 BOUND VOLUMES O~ 73. $15 each Cram 73,
Peterboroulh, N .H. 03458.

ROCH.ITIlR. N. Y. is headquarters for Western
New York H am fest and East Coast Spring V HF
Conference. Sat u r day . Ma y 13. T op proerammtna
plw huge " Rea" m a r ket . For m o re in formation .
write : Rochester Amateur Radio Assn .. P .O . Box
1388. Roch est er . ~~ Y. 14603.

FREE CATALOC- Ioa d s of electronic bargains .
R . W. Electronics, Inc .. 2244 So. Michia-an Avenue ,
Chtcago, lIlin iis 60616.

DAYTON HAMVENTION April 15. 1967-Dayton
Amateur Radio Aseociation's 16th a n n u a l Ham
vennon. Wampler Arena Center, Dayton. Ohio .
Parl icipate in the technical sesaiona , rorume. ban
quet a nd hidd en transmitter hunt. Bring XYL
for hv .. t in w om e n's a c t ivities . For information
w-Ite Dayton Ha m ventton . Depa r tment C . Box
H , Da yton , O h io 4:l·101.

III

RTTY CEAR ~OR SALE. List issued mon thly . M
or 44 m H torolds five fo r $1.75 postpaid. Ellio t
Buchana n, W6VPC , 1067 Mandana Blvd .• Oakland ,
Ca lifornia 94610.

ESTATE SALE and bargain lis t . Send fo r it a nd
include SASE. Write P aradd Sales a n d Engin ee r .
ing Service . 180 Route 10. Dov e r , N .J . 07801.

PLASTIC HOLDERS-ea ch d isplay 20 QSL cards .
3 for SI.OO or 10 for $3 .00 prepaid and guaranteed .
Free b rochu re of other ham goodies i nclu ded .
Te pa bco , Box 198N, Gallatin. Tennessee 37066.

50 ~OOT MAST DESICN. Designed fo r commer
dall y available materials. Why pay S360 for a 50
foot tower? Send $1. Joe Shaw, 2014 Boston,
rrvtne. Texas .

DUMMY LOAD 50 ohms, nat 80 thru 2 mete rs,
coax con necto r , power to 1 KW. kit $7.95 wired
Sl1.95 pp HAM KITS , box 175. Cranford . N .J .

NOVICE CRYSTALS, all bands. $1.30 each. Also
other trees. Free list . Dealer and club inqui ries
invited . Nat Stinnette. Umatilla . F la. 32784.

UNIQUE relay to build variety of r e m ote controls,
model railroads. liquid le ve l control. weather de
tector. burster a larm. games . trick circuits. 20
d e.ian ideas Include d Cree . 3.95 p repaid . Dept . E .,
Atco . Lawrence, Mass.

COAXIAL CONNECTORS. Similar to old Gen'l
R ad io ty po nt . Set consists of CBWU 49121-A
p lug, CANS 62112 cable adapter a nd CN 49120
jack. If you h ave any of the old er model G-R
t eet equtriment . t h ese a re the con nectors you
need . $1.25 ea c h in lo t s o f 10. Large qty avail ;
dea ler inquiries invited . K. Y. Hoc . 3233 Con ti S t .,
New Orleans . La . 70119.

- -- ..
WANT!'::l:D: Copies o f 6-UP Magazine. Numbers 5,
6, 7 a nd 8 to complete persona l collection. Also
cop ies of VH F ER for 1963 and 1964; April 1965
a lso needed . W IDT Y , RFD I , B ox 138. Rindge ,
N.H . 03461.

TI!N METER SICNAL CENERATORS, $5.95 each .
P ostp a id . Cry stal c o n t rolled tone m odulated . O n
PC boa rd . 2 },; 5 i nches. Like ne w . Tested . Your
c h oice in 10 k Hz steps. 28.615 to 28.905 MHz. LeIlS

battery and sw itch . Specify frequency. Sorry , n o
COD . Wa yne L a fa yette , 5429 North Detroit St.,
To ledo , Ohio 4361 2.

WANTEO- T e le t )' pe 28s . parts. what h a ve you .
SELL-machines , par t s . Fred Schmidt. W 4NYF ,
405 N W 30t h T e r .. Ft. Lauderda le . Fla . 33311. 305·
583- 1340 (9 P .M . EST.)

TOOOOBES: 81 lA-Sol 2;;; 7094-$26.90; GI46A-$2 .25;
GCW4-$J..iO; 589·1-515.50: Extra power 6146B
$4 .00; 63~S3.45 : &236-S950. All new. boxed, guar
anteed . FREE catafog: VAN BAR Dis t r ib u to rs. Box
444Y. Stirli ng . N .J 079110.

WANTED: Heath HW-32. Cheap fo r cash . M u s t
be good con d ition . J . :\1. Fraser. B ox 95. B ins ca r t h .
Manitoa . Ca na da

FCC TICKET HOME STUDY COURSE. T heo r y
a n d pra cti ce . 5" Scope . VTVM. many. many . parts
Cor ex perimen ts . plastic test chassis. instructions.
100 lesson book lets . including preparation for
rtrst-phone test . SIOO Complete. Fred Wund e r . 1342
Willoughby A venue . Brooklyn . New York 11237.
(212) 967·9284.
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VIKING VALIANT, factory wired , less than 100
hours, mint, with PTT mike, adapted for FSK.
Guaranteed, $200. Richard Evans , W9G P P , 2313
Florimond, Michigan City, Indiana .

---
HEATH WARRIOR H A - I0 amp. exlnt $150, GSB
100 SB, CW, AM, xmtr exlnt $180. Hallicrafter
SX-ll1 rcvr $125. WB2KJL. 516-HU2-4488.

DRAKE 2A RECEIVER with 2AQ Q-multiplier
and 2AC crystal calibrator, excellent condition ,
$180. Heath DX-20 xmtr in good condition, $20.
Certified check FOB, Dick Scholl. WA8QYE,
Maple Grove Rd .. Lancaster , Ohio 43130.

CHRISTIAN HAM FELLOWSHIP now being or
ganized for Christian fellowship and for gospel
tract efforts among hams. Christian Ham Call
book $1 donation. Free details on request from
Christian Ham Fellowship, P.O. Box 218, Holland ,
Michigan 49423,

FOR SALE CHEAP: Eico 753 transceiver a nd 751
AC power supply. Excellent c on d ition . Not a
scratch. Jim Coulter, K8HKQ, 191 U nion St., Hij ls.,
dale, Michigan.

HQ145XC rec., S200 speaker, Seneca 6 and 2 trans
m itter, Johnson 6 a nd 2 converter. $365 . WAOILV,
Frank Miller, Clarkson, Nebr . 68629.

NECKT IES, red , b lue or b lack, with your call ,
emblem or design , ha nd painted. Wear to con
ventions, hamfests and club meetings. $3.00 post
paid. A&B Specialties , 1519 S.E. H a m ilto n St .,
Roseburg, O regon.

RADIO AMATEl:"RS: Transmitters , receivers re
paired, alignment, calibration, k its wired . Work
done by licensed engineers . A ll la b t es t equip
ment. J and J E lectronics. Windham Road , Can
terbury, Conn. 06331.

TOROIDS-DIODES-COAX CONNECTORS: 88 mH
toroids, 45¢ each , 5/$2 . 1000 PIV, 1 amp top-hat
diodes, 55¢ ea ch, 2/$1. Connectors : PL259, S0239,
M359, 45¢ each , 10/ $4. Button feedthroughs (w h ile
they last) 500 pF, 500 V 20/$1. Add sufficient
postage. Rand R E lectronics, 1953 S . Yellow
springs Street , Springfield , Ohio.

VARIACS: General Radio and Ohmite. 60 cycles ,
input 120 V output 0-280 V at I amp or input
240 V , output 0-280 V at 2 amp. Pullouts in guar
a nteed excellent condition. $6.95 plus postage.
S hipping weight 10 lbs . Rand R Electronics , 1953
S. Yellowsprings Street , Springfield , Ohio .

MOD. 15 TELETYPE machines , mod . 14 TD re
ceivers, transmitters, power supplies , m eters . volt
meters, milli-ampmeters , watt meters , v a r iacs,
p late transformers, filament transformers, Nems
Clark telemetertng receiver Mod. 1400 very good
condition , low voltage power supplies. 300 volt
regulated power supplies , 300 mills micropho nes,
teletype converter. Alfred M ichaud KIPAX, 264
East Main St., F all River, Mass .

-:--:--:c:-
SX-99 receiver and R -46 speaker, best offer over
$60. Two station wireless intercom, $15. vtbroptex
semi-auto key, $9. All FOB K6SRM/4, Box 505,
Daleville, Ala . 36322.

WANTED: Tuning Units for R5007A/FRR502M re
ceiver, Quote price, frequency and condition.
W. E , Wolff, K5.JPA , 108 Nichols St ., San Marcos,
Texas 78666.

MODEL, 14 typing repertorator: 'I'D ; HE-45a ,
matching VFO ; HW-12 , H ustler antenna. Best
offer. Must sell to finance spring semester .
KIOQQ, Union College 634, Schenectady, }l.Y.

APRIL 1961

HANDBOOK OF' HAM RADIO CIRCUITS by
W9CGA. Complete schematfcs a n d operatton data
on many popular ham receivers, transmitters,
transceivers and power amplifiers. $2.~5 from 7'
Magazine, Peterborouah, N .H. 034.58 .

CONVERTERS, three t r a n sisto r , 50-54 min, 14-18
mc out, wired, tested, printed circuit. Crystal
controlled, $10 ppd. Tuneable. $8 ppd. Syntelex,
39 Lucille, Dumont, N.J. 07628.

25 WORDS FOR $2. Sell or buy through these
want ads, a terrific bargain. Caveat Emptor, 73
Magazine, Peterborough, N.H. 03458.

NOVIC E AND TECHNICIAN HANDBOOK by
W6SAI and W6TNS , Limited quantity for only
$2.50 each. 73 Magazine, Peterborough, N .H. 03458,

FERRITE BEADS-M odern Slip-On ferromagnetic
VHF chokes for Parasitic Suppression, RF Shield_
ing, RF Decoupling and Radioferric Indu c t or s.
Dozen Beads p lus Spec Sheet: $2.00. Packaline
and Postage: 25¢. AMI-TRON Associates, 12033
Otsego , North H olly w ood , Calif. 91607.

NEW RTTY RECEIVING CONVERTER- A fresh
new approach to frequency shift converter de
s ign gives you t hese features: A d justable seiec
tivity, 50-500 Hz. Con tinuously adjustabie shift
from 100-900 Hz. No-signal silencing. Superior ad
jacent s ign a l rejection . All solid-state design.
Cabinet or 19" rack mounting, $159.50 wired and
tested, $109.95. Send card for full specifications on
model BEC-900. Bird Electronics co.. 738 Pacific
Street, San Luis Obispo , California 93401.

BIG GUN ? BE ONE! 4-1000a'5-$39.95 , 2/$75 ;
4CX IOOOA 's-$59.95. 2/$110 . Guaranteed ICAS rat
ings, postpaid , insured , K6CAA . Box 435, Hana 
pepe, Hawaii 96716.

TRADE: HEATHKIT HW-32 a nd power supply
HP-23 for Gonset Communicator III or IV (2
meters) or will sell for $145.00 ; WB2VTP, Don
Nausbaum. 167 Loines Avenue, Merrick . New
Yor k; 516-:MA 3-5808.

WANTED: Tubes . tra nsistors, la b instruments, test
equipment, panel meters. military & com m e r c ia l
communication equipment and parts. Bernard
Goldstein . Box 257 Canal Station. New York,
N .Y. 10013.

WANT: R278/GR, or R278B/GR. A lso R391 r ece i v
ers. Thompson , 5 Palmer, Gorham, N.H.

WRL'S used gear saves money! Guarantee and
trial. These low prices w ithout trades. Thor 6 &
AC $24995 ; G76 $69.95; SRI50 $339.95; 753 $159.95;
Galaxy V $299.95 ; Galaxy 300 $16!.95 : D XI00 $89.95;
King 500A $184 .95: Valiant $149.95 ; HT37 $239.95 ;
HX I0 $249.95; SXI01 $159.95. Hundreds more-free
list , WRL, Box 919, Council B luffs, Iowa 51501.

SWAN-17S with SW-12 mobile supply. Very good
condition. $180 cer-t. c h eck or m.o. Prepaid VIA
REA . Dennis Brech lin, K9MKC , W22349 Arcadian
Ave., Waukesha, Wis .

RF POWER TRANSISTORS, lw at 10m. 400mw at
2m; parallel for higher p owers ; present cost $5.,
Ha m cos t only $2. with data ; circuits. Wallace
Electronics. 758 Brady Ave., N . Y . C . 10462.

DX-60, e x ce lle n t . $70. Collins ARC-2 transceiver
with manual, $80. K night R-IOO, $60. O r make
offer. Will ship. Ma lone, Ki:DLY, 2107 Country
Club, Ames, Iowa 50010.

TRANSCEIVER. Hallicrafters SR·160, excellent
con dit io n , with 12 volt D C su"'ply (P S-150-12) and
Home Brew 110 Volt AC supply, s imilar to P S -150_
120. All complete with cables a nd ma n ual. Price
$300.00. R. Fowler, K 2A DJ , 379 Hollybrood Road .
Rocherier, New York 14623.
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GOVT. SURPLUS BUYS

24 Pages . f ull of the BEST
in Milita ry Electronic Gear
SEN D NOW FOR YOUR COPY!

Please include 25(
Refunded w ith first order

TC-34A CODE KEVER
:-:..lr-rontaln...l lutO lDltlr u nit . renrcduces
rod.. practice lima" record ed on 1'IP<'f
tape. II} " ,,,e of IoIIIII_ln ![ll"lk H. pro
.. ldf'$ l'('<l"'l'fIClkll ~h:".b to olle or
more l ....r>Ulls at 1.....·01- from :> to 25
WP.\t.
!! R A ~O: NEW $24.50
In Ori linal Ca rlon . . . .
EltC. Uud $18.95

~AMOUS BC~64S TRANSCEIVER
I ~ Tubu 435 to 500 Me

":al1l)" adapted for 2-wIY communlca.
lion, r ctce Of cude, on ha m band 4 ~ O ·
HI} me, dtb ..ng ra d io 460 -410 me,
llxe d and moh ll o 450- 460 IDe. te le •
vts ron eXl'lPr ll ll(\nl a l 4i O-500 me. N'ow
reve rs 4t;o to 4HI) me. wnh tubes.
1I',s power supply In fa ctory carton. , S16.9 S
~hl pl,lna: welllht 25 lb•.
OUR LOW PRICE ..

J) 'n s mGtOr , An tenna . P luga..-\ 11 .h"Ct"~.orit"s Aralla Me.

Please Include 25% Del>O'\ it wi th ordt-r-n~lalll"(' C. O. D. , o r
n emtuence In I'u ll . 5fllo H andll na: I · h u l t-. on all orden u nd t"r
$5.00.•\ 11 .hlpmt"nllJ F .O. B .-Our "'.",hoUII". :\". Y.C. All :\I H 
chandtse lultJ..cl to P rior ::laic and I'rleo ellau!:e.

G & G RADIO SUPPLY CO.
Telephone: (212) CO 7·4&05

77.R Leonord St . New York, N. Y. l OOn

GENERAL SURPLUS SALES
" LET ONE DOLLAR DO THE W ORK OF TEN"
0-1 MA METERS-E x t r a large. 2%"H x 2%"W
full c lear p lastic face, calibrated in four easy
to read ranges, 0-9 s units, 20-60 db, 0-100. 0-3
watts. 0-6 watts. Mounting bracket in c1u d ed
$3.9S-BR A N D NEW,
POWER TRANS~ORMER-117 vac. 60 cy pri
m ary, 30 vet @ 1.0 amps secondary. Excellent
for transi stor power su p p ly $2.30-BRAND
NEW,
CAPACITORS Filter type-Ma llo r y type WP
twist 10k 15 m fd , @200vd c 59(' . MaJIory alumt.,
num ca n 500mfd . (if200vd c $1.95. Mallory
a lu m in um c a n 400mfd . @300vd c $1.95, Mallory
a lu m i n u m ca n 7000mfd . @13vd c $1.50, Mallory
aluminum c a n 50mfd. @, 45Ovd c $1.25, Sprague
aluminum ca n 3000m fd . @25vd c $1.25. Cornell
Dubilier 8000mfd. @' 55vd c $1.50, G .E. 10 mfd .
(~'400 vdc or 236va c 60 c y . $1.50 .
CAPACITORS AC Applications-G.E . Pyranol
w /mounting plate 3mfd. @1000va c 60 cy. $2.25 ,
Sprague Clo ri no l 8mfd . ee enovac $3.95, Sprague
Clorinol 3.5+ o r - 6% (m 330 v ac 60 c y. $1.95.
CAPACITORS CERAMIC DISC - 5 m m f d .
(<1' I 000vd c, 20 p f. @I OO0vd c , .005m fd. @500vd c,
4.7 m m fd . (d 3k va , 300k (d 5OOvd c . 18 mmfd .
@500vdc, .05 mfd . @10vd c, 200m m Cd . @l 250vd c.
8<' each o r $5.00/ 100.
CAPACITORS MICA~ m mfd @500vd c 17f :
24 mmfd (d5OOvd c 10<' ; 50 mmfd @500vd c 17t ;
Our M ic a 240 p f. @500v d c, 16<'- .
CAPACITORS MO U LDE D Tubular- .33 mfd .
@'600vdc , 40 mfd . l!J 150vdc , 50<' e ach .
TERMS-no C.O.D. a ll p rices FOB Binghama
ton , N .Y. Add 25c for posta g e a nd delivery.

GENERAL SURPLUS SALES
10 Alice St.. Bin9hamton. N. Y.
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75S.]B, 3 filters $450. 758-3C , 3 filters ~O (e x t r a
crystals ). 32S -3 with AC power su p p ly $575 . 312B4
8110 . 30S -1 extra final and o t h e r tubes $650 . New
4CXl000 tubes $30 each. S and certified check to
Clinton Pierce. 6136 Manton Aenue, Woodland
Hills, Calif. Phone 346- 7908.

HAM FEST: Belgium, Wise . April 1st. Prizes, en
tertainment, swap shop, etc. Advance tickets $4
inc lu d i ng dinner. P.O. Box 13, Port Washington ,
Wise .

KISHWAUKEE RADIO CLUB h a m f e st. Ho pkins
Park S helter H o u se in DeK lb. Illinois on Sun 
day, May 7. Contact WA9MBJ for more infor
mation .

HALLICRAFTERS SX-110 r e ceiver, perfect condi
tion, general covera g e with h am bandspread . crys
tal filter 890. Local o n ly . Pullman , 758 Brady,
N .Y .C. 597·6293.

I'D RATHER SELL e x t ra equipment than see it
collect dust. Late N ational NCX-3, NCX-A, $225.
Mint Drake 2B, 2BQ, 2AC, $229. Unassembled Eico
720 transmitter kit, $49. Edward Pacyna Jr ., 36
Nahant Ave., Dorchester, Mass. 02122.

VOTE! VOTE! VOTE! HAMS! National incentive
licensing poll! Vo t e for or aga inst, signing ycur
call and handle on QSL or postcard . Now! Results
petitioned to FCC. Spread the word fast. Vote
today. Rush your vote to SCCARC, Dept. 73, Box
685, Moravia, N .Y. 13118.

HELP K9LUF ce l e b rat e one y e a r as a G eneral on
April 1st and 2n d and get a special certificate .
21.350 a n d 14.250.

WANTED: TEST EQUIPMENT, laboratory quality
such a s Hewlett-Packard, G eneral Radio, Tek
tronix, etc. Electronicraft, Box 13, Binghamton,
N .Y. 13902. Phone 607-724 -5785 .

BEAUTIFUL SB-300 $210 and SB-400 $280 or com
bination for $450. WAICTL, 16 W o o d s id e D rive ,
W ilbraham. Mass.

58-34 with new mobile mou nt. SBE mike . H B
crystal calibrator installed . Good condition . $280 .
K 4AWR, B . L . Ferris, Rt . 1, Box 134C, Flat Rock ,
N .C. 28731.

ANTENNA: P . J . B andma ster c o a x antenna-the
travelling h am 's dream. Qu iet reception. broad,
band , portable. a ll hand s . including C .B. Write
to Endres Electroni c S ys tems. Mt . Mesa, Lake
Isabella , Calif. 93240 .

4CX2S0B'. with socket and chimney $5. Diodes
600 P I V , 500 rna , 12/$1. Capacitors 400 ur, 300 VDC
50¢. Many other items . send SASE for goodie
sheet . W a n t e d model 14 punch o nly. W ill trade.
Dell T ho m a s W B 2N BY, P.O. Box 1690, Pough
k e e p sie , N .Y. 12603. Phone 91 4-462-04 15.

BIRMINCHAMFEST: April 29 a n d 30. Write Box
603, Birmingham, Alabama .

COAXIAL transmit-receive relay s rated 4oow,
a u x ilia ry contacts fo r r eceiver m u t e , etc . 80-239
connectors, $7.00 p ostpa id . Rand y B eamer, 645
57 Ave. N .E., Minnea polis. Minn .

SELL: Millen KW Trans m a tch 62200 $100.00. Millen
Modulation Monitor S cope 90932 $50.00. c o n ne c t s
to transmatch. Both for 8140.00. WA90BR. Rev.
E lwood Anderson . Manliu s , Il linois ,

HRO.5TAl with H D - ll Q Multiplier: Surplus HR O
190kc -30mc. RAC ; DX 60 x mtr : H G - IO VRO . Col
lege Forces Sale. Besl offer. WA9IYF, Box 22,
Milan . Ind .
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POLY COMM 6 mint s ha pe $175; Drake TV-lOOO-LP
$6; TV-lOO-LP $2; T apetone XC-SO-C 6 con v $15 ,
WB20YX. 62 Hills id e Ter.• Wa yne . N .J .

WANT SOCKET for 4CXlOOOA . W ill trade BC 
797-A (50 w atts. 138MCJ. other good ies . o r . as la st
resort, cash . W IKCR, Bo x 25, C la remon t . N .H.
03743.

AMECO CN-sO s i x meter conver ter (fac to r bu ilt ).
$25.0U; H eath kit OM-3 scope, $15.00; Pace T-65
transister/diode checker-make offer. You pa y
shipping. I'll c rate . K OGYZ, 108 San Marco Boule;
va rd , Rapid C ity, South Dakota :i7701.

THE ROCKAWAY AMATEUR RADiO CLUB
Spring Auction will b e held Frida y eve n ing. April
14t h . at 8;00 P . M . a t the A m erican Iris h Hall ,
B each Channel Drive (a t B e ach 8lst St. ) Rockawa y
B each. Com e to the best auctio n in t h e New York
a rea. For d etailed directio n s w r ite to P .O . Bo x
205. Rockawa y P ark, N .Y. 11694.

Va riable Vol tage Transformer from unused Military
equ ipment. J ust the th ing fo r you r Linear. Variable
from 0·130 volts good fo r 22.5 a m ps. In'8ut of
115 V 50/60 cycle. $28.0 each

29 VOLT SO AMP DC REGULATED
Operate on 115 volt 60 cycle input with o ut put of
29 volta DC 50 amps filt ered a nd regulated . Solid
st a t e compone nt s with s ta nda rd 19 Inch rack
panel mounting. Excellent cond it ion. Shipping
wgt. 175 Ibs . $75.00

29 VOLTS DC 35 AMPS REGULATED
Same type power suppl y as above with lesser out
put of 35 amps . $65 .00

1600 VOLTS DC 1.8 AMPS REGULATED
Solid state ci rc u it ry. 115 volt 60 cycle input, ra ck
panel m ounting. filtered with 0.5 % rip ple. Only a
few of t hese on hand. Sh ipp ing wgt. 175 Ibs. $75.00
GEIGER COUNTER CHASSI S a ssem bly, fu lly wired,
transistor power s upp ly operated from 9 volt s ,
with 100 m icroamp m eter. less g e ige r t ube , With
sc he mat ic. $4.00 eac h

LI GH T ACTIVATED SCR (LASCR)
Function of an SCR triggered by light thru the
g lass window top of the TO·18 unit. Vari ous ap
pllcations in tape readers, characte r recognition,
log ic circuitry, relay replacement. night lighter
brain. Offered at a fraction of list price . . . on ly
small quant ity ava ilable.

25 PIV s .75 200 $2.30
50 1.00 300 2.70
75 1.35 400 3.20
100 1.60 500 4.00
150 2.00 Under 25 V .50

New Winter catalog bet-ett-tne-press. We keep no
mallinc lists. Send 25f: for the best 80 page cet
alog we have ever p rinted. More ba rga ins than
ever before. All material FOB lynn.

INTEGRATED CIRCU ITS
TO·85 flat packs with s pecs.
Computor quality 3M m ag netic tape.
New boxed . 1'" x 1800'.
240 Amp 100 PIV silicon diodes.

-
GRAND RAPIDS AMATEUR RADIO ASSOCIA.
TION presents their 19th a n n ua l Amateu r R ad io
Convention Frida y a n d Saturda y , April 21-22. in
the Civic Auditorium. P antlind Hotel, G rand
Rapids, Michigan. Write : G. R. A . R. A ., Box 1333.
Grand Rapids, Michigan 49501.

OHIO All day Saturday, April 29, the Indian
Hills Radio Club will host Greater Cle veland
Radio Hams and friends at the Alliance o f P oles
Hall , 6968 Broadwa y A ve. (Near Fleet and Rt. 21,
Willow Freewa y ). This large h all will allow a n
a ll-in door a ffa ir w ith a mple spa ce to sit a nd
renew conta c ts w i t h Cleveland A rea H a m s . S e v,
eral meeting a reas a re a vailable. Old fashioned
good -w ill and sociability is the t h e m e of the day .
Donations at the d oor a re $1.00 and tickets to
an inexpensive b uffet dinner a t 7:00 P .M. $2.00.
Contact John Williams K 8SEV, 13231 Shaw A ve .,
Cleveland, Ohio 44112.

GONSET GSa-IOO Exciter. good co n di tio n, no
sc r a t c h es. Looks n ew. $180.00 w ill ship. Wm. R .
Hirt, W7GBJ. 1019 S .E. Roberts, Roseburg. O re
gon 97470.

KANSAS: THE JAYHAWK AMATEUR RADiO
SOCIETY a n nou nces a Hamfest a n d joint ARRL
section M eeting to b e held A pril 23. 1967 a t W yan
dotte Count y P ark , just Ea st o f A g . H all o f F ame .
Bonner Springs. Kansas. Free hot dogs, c hips, a nd
drinks . gifts for ladies a nd amateurs . Registra tion
$1.50. Auction. swap ta ble , YL tour. cooking
demonstration. fa shio n show, DX. equipm ent d is
pla ys. closed ci rcu it TV, n ovice a ttractions, a nd
more . T alk in 3920. 50.14 a n d 146.94. For more
info con tact KOBXF, 3045 N orth 72nd , Kansa s
City, Kansas 66109. CY 9-1128.

HEATH TRANSCEIVER HW.12, G lobe 755-A VFO,
OSB-I00, Gonset Super 12 Converter, NC 98 R e
ceiver. S-40 Receiver, Mod el A Central Electronics
Sideband Slicer. All a r e in good condition, com 
plete with manuals . Cecil La nge ne gger- , KOKYT,
Burns, Kansas .

JOB WANTED by you n g mar r ied b roadcas t engt
neer- w it h Firs t Phone in rural w estern s tate area.
E x p erienced. Write : K 8KWD, 1646 Derwood. Gra n d
Rapids, Mich . 49509.

PIV
50
100
200
300
40 0
500

40 a mp
s .80

1.00
1.50
1.75
2.00
2.40

SILICON
240 a mp

4.00
5.00
6.00
7.00
8.00
9.00

DIODES
PlY 40 ame 240 amp
600 2.75 10 .00
700 3.00 11.00
800 3.40 12.00
900 3.80 14.00
1000 4.20 16.00
Higher on req uest pur

2/$ 1.25

$7.50
$4.00

DETROIT AREA SWAP ' N' SHOP: Sunda y. April
26. 10 to 4 at K . of C . Hal. Grand River A ve . a nd
Lesure. No d ealers; just hams !

KNOB, for Collins 75A receiver, 6 to 1 reduction .
$7.00 Postpaid . Ju les wenalare W4VOF, 1517 Rose
St., Key W est. Fla . 33040.

APRI L 1967

MESHNA
19 ALLERTON ST.. LYNN, MASS. 01904
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
EI..lr.1I IN bas anti

samioondu.lors

lIest II' "p••r qua.m,
II....' ..', tnnl.mlne, 'pH'11
'If,ne, .lra,trO.I, klyttrell
W. will . I ke "11 III 18I ... dlat,

'Iter In .... .

Sp.oial sal.

HP·200BR ladi.
•••mlt.r $66

Surplus oommunicalion Ind 1..1 .qulp...nl
AN/ORO·3, 4, 6, 6, 1, a, 10, 11,28, 21, 41, YRD-n
AN/PRD·a, 0, 10, 26
Test .quipm.nt with AR II , SO, URII , UPII, unt, In~ TS prlllxes
D..... uni.ltl.... ANITRD·I , 24, 35, 36
Re••iyer.. AN/APR-9, 13, 14, R-3I1A, R·214, R·IIOA, R·191 , .t..
Indi,"t... , ID·260, 261, 311, 2511, .t••
Air.reft . AN/ARO·21, 14, 19, 44, 62, 66, I I, 11, 14

AN/lBN·I4, 69, II, 18
AN/APS-42, II
AN/APN.l, AN/OPI-2A

Also : Tektronix, H.wlett Plcklr., I ..ntln, uti 8enlr.1 .Idlo
equipment, ItC•

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phon. 212·925·6000

Saleh &. CIl .. Herbert . 107
Sanden Assoeiatn . 128
Sideba ~ d Ent in" n . 29
SCl ll d State Saln, 121
SCl und &. TV Sydeml. 113
Sout hwnl Seml eonduet. II I
Sctulrlll.Saooen. Inc.• !l'2
S te llar Industr ies, 93
Subscript ions. 9
Swan Eleetroni u . Cover II

TA8.127
Teleplu, 108
hlrel, 87. is
T r i ~tao 'ree ers , 127

Unity rteetremes, 11 4

Vanguard Lab s.. 62. 63, 95. IN
VHF '1lI" Ma gaz in e, 82

Wat"... Mfg. Co., 5
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RISTAo TOWER CO.
l.r ....- P. O. Box 11 5,

Hanford, Ca lifornia 93230

New Design Crank-Up Tower
Installs Without Guy Wi res !
Greater strength provided by new
la cing de sign eli mina tes ne ed for
guy wires and large concrete foot.
ing when tower is bracketed 10 your
building . A new style geared winch
with automat ic locking disc. brake
offers posit ive sa fety a nd con trol
when roising or lowering the tower.
Tower quickly and e a sily lowers to
sa fer leve ls for high wind cc ndi 
tions . The CZ Series Tower fea tures
Tristoo 's exclus ive "cdd-e -sectlen"
design . Anothe r famous Tristao pre
mium quality tower.

Write for Free catalog
~ TO DAY or see y o u r

... d istributor.

"Towers aboce all"

r

(
Ne w
CZ

Se rie s
To w er

TTl3'" R EP EAT ER _RE GE N E RATI VE. Help. fffeh.
blanf'd-dl. lorted IIl1l1a b . a lso ' u " u a. a ftTT Y ecneerter,
Complete w1th lubeJ. \IIetled ~/a,.. cabl nd I.nnructlonl
on putUne Lhla unit InlO n rvlN!. LlIle ne 125.00 ...
RTTY DUAL fREQU ENCY S H i f T TONE CONVE RTER .
Northern R ad Io tJpe 152. each tone eon,e rter II eerr eee 
Illned lneludln. power 'lIpp l" . rompl.U \1111ll IUbPt. een 
u~lon detaIls and seneenue. e nd. , ood. $32. 00 ...

$li nd UI Ylur t .letypo "qu l r.m.n~.

ATLANTiC SURPLUS . A L ES
250 CglUlnllia St.• Bro. kl yn. N. Y.

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73

-_.. -.-- - ---- --

1111I111111I111111111I11I111I11I1111 t:--
Master Code ::--the sure and easy way ::-TELEPLEX METHOD Code In- =
st r uctiort glyes yOIl troirting =
thot makes you prolld of yOllr =
occomplishment. The greate st -

_ pleasllre de rlyed from any __= ~
hobby is on exhib it ion of your I~ ,

- skill . Shaky speeds of a few words p er minu" - B k t r=may be ga ined in most any hopha:a:ord . hit-or. = rae e
:: miss system. Professionol skill will be goined = adapts=only from professionol training. Brochure 7·5 is = to o the r=free--it qlus yOIl the foch . = loc a tio n- -:: TELEPLEX COMPANY:: t
§ 139 Kazmir Court. Modesto. Col. 95351 § ::-S'~-"'~t;= = .~~
:'111111111111111111111111111111111111111111111111111111111II r:
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ELECTRONIC TECHNICIANS

If you~re theoretically sound,

you can practically pick your

own job at Sanders.

At Sanders you choose the technical area you're going to work in. Microwave. ECM,

instruments and control systems, electro-optics, data handling equipment, video dis

plays, power supplies, environmental studies, standards and calibration, RFI, special

test equipment, take your pick. And if you want, we'll help you select the field

you're best su ited Cor.

You'll be working in R&D, prototypes. In a three-man team-two technicians, one

engineer. Lots of breadboarding, never boring, never dull, always something new

to work on. What's more, once you've made your choice you won't get shunted

around; you keep on working in the area you've selected for yourself.

If you're just out of tech school, or the service, a sound background in theory and

fundamentals will get you in. And if you already have a couple of years of experience

under your belt, you can get an even better deal.

We pay our technicians well. When it comes to benefits or working conditions

nobody around can beat Sanders. And we're just 30 minutes away from suburban

Boston, a short hop by bus or car.

Interested? Drop us a line, outlining your background, work experience, and salary

requirements. Address Mr. D. A. Williamson.

S DERS
ASSOCIATES, INC.

NEW DIRECTIONS IN ELECTRONI CS SYSTEMS
An Equal Opportunity Employer (MjF) NASHUA, N EW HAMPSHIRE

73 MAGAZINE



WRL gives you a FREE 2-week trial
ONTHE
GreatNEW

5 BAND TRANSCEIVER NO~~~v~:e~rtte r

6NEW Features:

6WAYS BEITER
Y.t~~\~ $42000

• New 400 Watt Power

• New Precise Vernier
logging Scale

• New Solid Slate VFO

• New CW Sidetone Audio

• New CW Breok-ln Option

• New CW Filter Option

Satisfaction Guaranteed! (Serving Amateurs over 31 years!)
• We have the great new Galaxy V

Mark 2 in stock, and we 're so confident
you' ll li ke it that w e 're goi ng to make it
easy for you to ste p up to th is powerful
80 th rough 10 m e te r transceiver on a
" no risk" two-week FREE trial! Just

mail the coupon in for d etail s. Remem
ber, w e give the hi ghest trade-in on
your presen t e q u ip rne n t. . .o ffe r an easy
mont hl y payment p lan (no fi na nce
cO flll'" n!! - !!OU deal directlu with us).

Se nd in the coup on today, just
check off your in te res ts and mail.

Please ,\ CIU/ me the ! ollotl.'irlg: (F.O. B. Counci l Bluffs, Iowa)
o l ufo rmation on 2-Wt"t·k tnal
o Galaxy \' Mark 2 Brochure 0 A.C . SUPPLY - $79.95
o GAL-\XY \' Mark 2 - S4 ~O .OO 0 Quute me a trade
o Ft xed S lat io n Paeka~t· - S59j . 5.5

o ~I nhil e P <l (:ka~~ - Sfi06 .50 0 FREE \\'RL 1967 C atalog
o End m ed is my ~t Oll t:" )' Order 0 Check 0 C ha rge it

Name c..I1 _

Address _

C ily State Zip _

•••••••Leo I. .Meyerson
W0GFQ
President

"The House the HAMS Built!" r .
WORLD RADIO LABORATORIES 73-16S= 3415 W e st Broadwa y, Co uncil Bluffs , Iowa Zip 51 5 01
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•
e alona
e most versatile

5-bander on the market
•..priced even lower
than a kit rig!

Here's the fastest way to move up from single
band or triband operation .. . the all-new National 200. It 's a
fabulous five-bander, an ideal rig for mobile, portable, or home operation . .. and it's only
$359! For the first time at this amazingly low price, you get top-notch SSB, CW, and AM
performance on the 80 through 10 meter bands ... plus National's traditional Quality and
full One-Year Guarantee.

Only National gives you these important features: • Complete coverage of the
80 through 10 meter bands.• 200 Watt PEP input on SSB, plus CW and AM. - Separate
product and AM detection plus fast-at tack slow-release AGC.• Crystal-controlled front
end and single VFO for high stability, and identical calibration and tuning rate on all
bands.• Crystal lattice fil ter for high sideband suppression on transmit, and rejection of
adjacent QRM on receive . . . plus solid-state balanced modulator for "set-and-forget "
carrier suppression. • Operation from new low-cost AC-200 supply or from NCX-A or
mobile power supplies.• ALC.• 45/1 planetary/split gear tuning $ 9
drive.• Automatic carrier insertion in AM and CW modes. • Panel
meter automatically switched to S-units on receive. • Universal ONLY •

with National's tull
mobile mount included. One-Year Guarantee

~3~~~ls~~r~~~s 02176
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