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LINEAR STANDARD
HIGH SHIELDING
DIE CAST CASES

TOP & BOTTOM MTG.

From Stock

LS·l CASE

l ength 3}1"
Wid th ...... .......... .......•...•......2Y. "
Height 3~"

Mounting 1IM. x 2~."
Screws 6-32
Cu tou t J. Y." e ta.
U n it We ight 3Ibs.

IMMEDIATE DELIVERY

--_..-----

BROADCAST
HI-FIDELITY

HAM
COMMERCIAL

OI\II Cl n lY _ ':)£:: ":In r .. roT I r" _ -

LS SERIES Freq. Max.
TRANSFORMER Pri. Sec. Range Level

TYPES Range II Range II ± 1 db Range

Low Imped. to 2.5 50 7 "., + 15 dbm
Grid and Mixing to to to to
and Matching 5,000 120,000 50 KG + 23 dbm

Int"'lage 5,000 50,000 10 "., 100 mw
to to to toand Driver 30,000 135.000 20 KG 40W

Hybrid and 150 150 20 "., + 15 dbm
to to to toRepeat Coils 600 600 40 KG + 18 dbm

Plate. Crystal. 4,000 50 7 "., 200 mw
Photocell. and to to to to
Bridling to line 30,000 600 50 KG 400 mw

High Level 50 1.2 10 "., 20W
to to to toMatching 600 600 40 KG 40W

Output to Line 8 500 7 "., 20 W
to to to toand Voice Coil 10K 1.2 50 KG 60 W
3K 6000 10 "., 20 W

Modulation to to to to
10.4K 1.2 50 KG 2500 W

For over 30 years UTC has been the leader in
advancing the art and technology of i ron core
inductance devices •• . The Linear Standard (LS
type) units are the highest qual ity, non-hermetic,
high fideli ty transformers of their type. This series
includes transformers designed for tube. transistor,
hybrid, modulation and matching applications.

Wi th the ever increasing use of wide range equip
ment. the point has been reached where the major
limiting factor is the frequency range of the trans
formers employed. These LS components represent
the closest approach to the ideal transformer from
the standpoint of uniform frequency response, low
wave form distort ion. high efficiency, thorough
sh ielding, and dependabili ty.

WRITE for latc; l (atal03 of over 1300 STOCK ITEMS with UTC high reliability

TE TRA SF R ER
150 VARICK STREET. NEW YORK 13. N. Y.
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Brand X Rai ses Price

T he JIlly issue of CQ came out so late 1
didn't have it before our Augu st issue went to
p ress so I could good naturedly rib them about
their last-d itch-desperate-when-all-else-fails
move of increasing the price of the magazine.
Actu ally August would have been a difficult
time to make any sarcastic remarks because
we raised the cover price of 73 to 50¢ that
month ourselves. ' Ve raised the newsstand
p rice to 50¢ a couple years back, but had kept
the price at radi o distributors at 40¢ since that
worked out fi ne for us. Then our p rinter sent
a truckload of 40¢ copies up to our Canadian
newsstand dist ributor by mistake and that
made an awful mess. I figured it was about
time to stop the nonsense and make all the
copies 50¢ and be done with it.

CQ might do better if they invested in a
smart publisher who kept cos ts down instead
of pleading helplessness over the rising costs
of paper, p rinting, postage, labor, taxes, en
gravings and general overhead. Baloney. If
there is any rise in the costs of paper I
haven't seen it . We're using a lot better stock
than eit her of the other magazines and we
have managed to cut our paper costs almost
yearly b y shrewd shopping around . By working
with p rinters that are set up to handle our
ma gazine we have been able to cut our print
ing cost s considerably and we are now plan
ning on running 128 pages per month most of
the time in the future as a result of our recent
change to a p rinter bett er able to handle the
larger ru n our increased circulation has made
necessary.

Postage has been going up, I'll grant, but
the increase has been miniscule. Taxes? Only
when you are making a p rofit, Fellows. No
p rofit , no taxes, so where is the problem? ' Ve
are paying the same for our engravings that
we paid fi ve years ago and there is no hint of
any increase . . . and if an increase does come
along I believe that we can find a half dozen

2
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eng ravers to work at our present price. Labor?
Sure, if I had a bunch of high p riced dunder
heads sitt ing around here Oil permanent vaca
tion or out on a 56 foot yacht Ull Long Isluud
Sound paid for by the magazine I would cry
about labor costs too.

Perhaps I should increase our cover price to
751 and alit-yacht CQ . . . hi. Shucks, at the
rate things are going around here I could add
a small plane to that.

HQ Instructions

Here I go, picking on AHRL again. This
time I just want to p ass along some informa
tion sent in by an SC~ I who has been rather
frustrated in trying to report the rea ctions to
"incentive licensing" in his area to his Division
Director and ARRL IIQ. T he answer he re
ceived from his Director was that he wasn't
supposed to get advice from the members, just
bring them into line. Get into line fellows, and
do as you are told.

IARC Convention In Geneva

The International Amateur Badia Club, an
organization fa nned primarily to demonstra te
amateur radio to delegates nttendlng lTV
meetings, has announced that it will have
a convention on September 18th and 19th
at Geneva. This is an excellen t time of the
year and a good excuse to get over to
Europe . . . particularly to Switzerland. In
addition to the usual technical papers, meet
ings with well known OX amateurs, and
general confab, you will have an opportunity
to operate the six ham sta tions wh ich will be
on the air around the dock for the two days
on all bands as 4UlITU through 4U61TU. If
you haven't tr ied DX operating here is a
chance with the tops in gear and a great
location .

D rop a liue to IARC, Box 6, 1112 Geneva
20, Switzerland for more info.

73 MAGAZINE



FROM
INTERNATIONAL

VHF/UHF
UNITIZED TRANSMITTERS

50 me-420 me

International's new unitized VHF/UHF transm itters make
it extremely easy to get on the ai r in the 50·420 me range
wi th a solid signal. Start with the basic 50 or 70 me
driver. For higher frequencies add a mu ltiplier-amplifier.
All un its are completely wired. Plug-in cab les are used to
intercon nect the dr iver and amplif ier.

50 or 70 me
DRIVER /TRANSMITTER
The ADD· 57 completely wired
with one 6360 tube, t wo
12BY7 tubes and crysta l
(specify freq uency). Heat er
power: 6.3 volts @ 1.2 amps.
Plate power: 250 vee @ 50 rna.
AOD-57 complete $69.50

."
t·

144 me
MULTIPLIER / AMPLIFIER
The AOA-144 uses two 6360
tubes providing 6 to 10 watts
output. Requires AOD-57 for
driver. Heater power: 6.3
volts @ 1.64 amps. Plate
power: 250 vdc @ 180 mao
AOA-144 complete...__.....$39.50

t.

220 me
MULTIPLIER / AMPLIFIER
The AOA-220 uses two 6360
tubes providing 6 to 8 watts
output on 220 me. Requ ires
AO D-57 f or drive r. Heat er
power: 6.3 volts @ 1.64 amps.
Plate: 250 vee @ 150 mao
AOA·220 complete $39.50

COMPLETE TRANSMITTER

•
,

•

420 me
MULTIPLIER/ AMPLIFIER
The AOA-420 uses two 6939
tubes providing 4 to 8 watts
output on 420 me. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
rna.
AOA-420 complete $69.50

RELAY BOX
Four ci rcui t double throw.
Includes coil rectifier for 6.3
vac operation.
ARY-4 Relay Box
complete $12.50

FILAMENT
SUPPLY
The APD-61O provides 6.3 vee
@ 10 amperes.
APO-610 complete _. $9.50

Order Dired
from International

2 METERS 144 me ADD -51 PLU S ADA-1 44

220 me ADD-51 PLUS AOA -220

6 METERS 50 me ADD -57

420 me AOD·51 PLUS AOA-144 PLUS AOA -420.. ..
MODULATOR
The AMO-I0 is designed as a com
panion unit to the AOA series of trans
mitters. Uses 6AN8 speech amplifier
and driver, 1635 modu lator. Output: 10
watts. Input: crystal m ic. (High tmped.I
Requ ires 300 vdc 20 rna, no signal , 70
rna peak: 6.3 vae @ 1.05 amps.
AMD-10 complete $24.50



TWO CATEGORIES TO CHOOSE FROM

New Trophy
Nominations are now in order for a b rand

new amateur rad io award, the Benedict Ar
nold T rophy. This handsome trophy will be
awarded whenever needed to those amateurs
who have placed self-interest sufficiently far
enough ahead of the common good to attract
na tional interest in their shame.

IQ test answer. There are six F's in the
sentence. The average reader finds three;
above average fou r. W elcome to the dunce
club? . .. W ayne

IQ Test
Here's a little IQ test which takes less than

a minute . First , read the following sentence,
F INISHED F ILES ARE THE RESULTS

OF YEARS OF SCIENTIFIC STUDY CO~ I 

IlINE D W ITH T ilE E XPE RIENCE OF
YEAHS.

Now count the number of "F"'s in the sen
tence. Count them out loud. Count them only
once, then check your answer at the bottom
of this page.

Say You Saw It
A good friend of 73 who works for a

major ham manufacturer points out that all
too many of you who send for informat ion on
new p roducts don't give cred it to 73 in your
letter or card. While I do hope that you'll
a lways mention 73 when you write for litera
ture. it seems to me that it might jus t be
fun to cred it 73 no matter w here you saw
the ad . . . I can just see them trying to
find their ad in an issue of 73 after a dozen
or so amateurs write in saying they are answer
ing their ad in 73. H eh .

Station Operator Jazz
The recent FCC decis ion that the operator

of an amateur sta tion must use his own call
unless the licensee is in actual control of the
stat ion as d iscussed in my F ebruary ed itorial
will have an interesting effect on some of our
DX hunters. F rom now on they will have to
be on hand to work their own DX and not
be able to depend upon a friend to come in
and hook a rare one when he is away. Even
worse, Fellows on DXpeditions won't be able
to work their own sta tion and they'll end up
being the only one not working the rare one.
T h is could put quite a crimp in DXped i
lions.

Many of us are watching QST with interest
to see how lon g the ARRL general manager
is going to wait before telling the memhers
about the new interpretation of the rilles.

-

Peoria, llIinoil

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

Heavy Duty Self Supporting
and Guyed in Heightl of
37 - 54 f.et (55)
71 - 88 f••t (guyed)

•

.' ROHN ·
sets the t standard

,~

P. O. 1011 2000

•

Standard Duty Guyed in
Heigh's of 37·54 - 88 . lOS
and 122 feel

I

Ease of Operation- roller guides between sections assure
easy. safe, frict ion-free raisi ng and loweri ng. Strength_
welded tubula r steel sectio ns overlap 3 feet at maxi
mum height for extra sturd iness and strength. Unique
ROH N raising procedure roi,e, a ll ledions together- uni.
formly with an eq ual section overlap at all heights!
Versotility- designed to support t he lar ges t a ntennae
with complete safety and assurance at any height d.,ir~ 1

Simple Installotion- install it yourself-use either flat
base or special tilting base (illustrated a bo ve) depend
ing on you r needs. Rated and l elted - en tire line engi
neered so you can get exactly the right size and properly
ra ted tower for your antenna. The HO HN line of towera
is (omplete. l in( Galva niud- hot dipped galvanizing a
standard-not an extra-with all RO HN towers! Prices
start at Jess than 100.

"World's Largest EXCLUSIVE Manufacturer
of Towers: designers, engineers, and instnliere

of complete communication tower systems."

ROHN has these 6 IMPORTANT POINTS:

••
SEND FOR ROHN TO WER HANDBOOK:
-$1.25 Value :
-ONLY $100 postpaid (special to readers :

of this magazine). Nearest =
sou rce of luppl:r sent on request. Repre- :
sentauvee woel -wide to serve you. \Vrite :
today to: ~ ..1

ROHN Manufacturing Co.



AUTO-MATCH™

ATE R 5
MANUFACTURING INC.

WAYLAND,MASSACHUSETTS

WATERS QUALITY PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED OISTRIBUTORS

There's only ONE mobile antenna made
that will stand up like this l 0 .< « 0 <

year after year, car after car, instead

of like this '~ !'1=b-: or this ' 0'= _

and never needs this 0 .•. < 0 ' !
What's more it will add about 4 db's

to your signal strength with standing

wave ratios on every band that look
\ \\lllll1 /1 11f1 \\ \ \II II1 I}'1J1

like this ,'\ instead of this !

Operates cool as a E _ --) too, even

with a thousand PEP going that-a-way.

It's the new Waters AUTO-MATCH,

but natch. Never anything like it!

Cost? $38.85 complete, ready to go on

75 meters - even less on the other bands.



E. L. Klein W4UHN/WB2PKE
2501 Chestnut Lone
Riverton, New Jersey
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Have you ever wished you had a C\ V keyer
that would automatically make perfect dots >

and dashes? Here is your opp ortunity to make
just such a keyer, using modern di gital com
puter transistor circuits. Capable of speeds
from 10 to 50 words p er minute, Del' Kleiner
Keyer automatically generates dots and spaces
which a re of identical duration; and dashes
which arc exactly as long as three dots. And
how is all this magic performed?

An explanation of the switching logic
To achieve an undertsandlng of just how our

transistors function to produce this preci se
spacing and timing, let us refer to the Logic
Diagram of the Kever, Fig. 1 and the pulse
diagram in Fig. 2.

Basic circuits in the Keycr are the multi
vibrator, flip flop and 1I0r gate. Added to these
are three additional switching or amplify ing
stages whose only pu rpose is to obtain isola
tion and current gain and may therefore be
temporarily disregarded for the sake of our
explanation.

When the keyer mechanism is moved to the
dot position, negative six volts on the base of
transistor Q3 causes the multivibra tor to turn
on, producing a series of positive-going pulses
as long as the key is closed. This negative
voltage also Inhibits the flip Hop preventing its
operation, so that onl y dots are present at the
driver transistor Q6 and outp ut switching
transis tor, Q7. F urther, once a dot pulse has
been init iated and is present at the output of
Q6, it is fed back to the base of Q3 and en-

7



sures completion of the individual pulse. Oper
ator error is thereby corrected to some extent.

Now, if the kever mechanism is moved to
•

the dash side, and we are operating in the
semi-automatic mode, we find the negative six
volts impressed directly on the base of Q7,
causing it to be held on so long as the key is
down. In this moue, our kcyer is like a bug"
which is in fact a semi-automatic keyer.

In the automatic moue, the negative six
volts is again present at the base of Q3 caus
ing it to turn on the mu ltivibrator. Now, how
ever, the negative inhibit voltage is not present
at the flip flop due to its heing blocked by the
dot diode, 07.

Being thus uninhibited and having the char
acteristic of being triggered alternately on and
off by succeeding positive going pulses only,
we find that our flip flop will actually cou nt.
In other words, the Hip Hop produces one posi
tive pulse for every two posit ive dot p ulses.
The digital logic diagram, F ig. 2 illustrates

this relationship. Going one step further, we
may add these positive pulses from the multi
vibrator and Hip flop by the use of the nor gate,
diodes 05 and 06.

Thus we fino that the output of the nor gate
provides a dash exactl y three times as long in
duration as a dot. \ Vhat could be more con
ven ient in the design of our keyer?

A quick look at the circuit
F ig. 3 is the complete circuit for the keyer

including power supp ly. The principal com
ponents described ill the foregoing switching
logic discussion may be readily identified. The
150k bias resistors connected to the base of
each tran sistor provide an adequate positive
voltage which effectively cuts-off the PNP type
transisto rs. Due to the mu ch higher resistance
of this bias resistor than that of the respecti ve
coup ling resistor or diode, any negative pulses
will take precedence at the base of the tran-

!!2!£
01 THFl\J 010 · SEE TEXT
01 THRU Q6 - FlCA 2N-40-4
Q7· I ~ O V RCA "N]911

HOLO ON

Fig_ 3. Schematic diagra m of Der Kever.
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sis ter and cause the transistor to cond uct.
The ratio of dot spacing to duration is se t

by the 10k potentiometer in the negative sup
ply to the multivibrator. This con trol is ad
justed only once, preferably by aid of an
oscilIoscope and need not again be adjusted .

Keying speed is de termined by the dual 15k
potentiometers and the two 5 uf miniature elec
trol ytic capaci tors in the mult ivib ra tor. As has
been shown earlie r, on lv the dots need be con-

•
trolled , because the dashes automatically are
timed by the dots through the counting act ion
of the Ail' flop ami add ing action of the nor
gate. The value of timin g potentiometers and
capacitors may be changed within reason re
membering the re lationship, T = Re. A non
linear dual potentiometer such as one havin g
an aud io taper should not be used because it
will tend to crowd the fas ter speeds making
difficul t ad justment.

Inexpensive components throughout
All transistors used in the kever excep t the

output transistor, a re inexpensive general pur
pose audio transistors or su rp lus computer
switch ing units. The HCA 21':404 is excellent
[or this purpose, and current ly sells for only
3.5<'. The output transistor is all HCA 2N398B.
Although the A" suffi x or no su ffi x at all may be
used, we find that for only an additional 20¢,
our emitter to collector voltage can be in
creased hv 50X to 150 volts. This safe ty mar-• •

gin is completely worthwhile when using a
nominul nuuus 100 volt transmitter bias supply.
If transistors of dubious genesis are used in the
keve r, a little care in matching up their for
\\' <~rd and reverse resistance will prove valu
able . O f course, a beta checker is desirable, but
a simple check on an ohmeter will go far in
keeping you from wishing you had used sock
e ts for your questionable transistors.

It is essential that good q uality silicon di
odes be used. These are quite readily availab le
in bargain packages of 10 for 88¢. Be sure you
do not install the d iodes wi th mechanical

~':''' l!:_ ,
'l' '9 e r: r - '2:>- ' ....~~ ~

I ' " - 0-

I ~ ® -
@r= -

L ®
,if , - -' , " ..~ ..
~ ,~,

Fig. 4 . Assembly of keyer mecha nism.

•

•

st resses ill thei r leads, und do heat sink them
w hen soldering, in keepin g with good semi
cond uctor practice.

Transformer Tl is an inexpensive (75¢)
miniature 6 .3 volt fil ament transformer. Tak
iug the plus and minus six volts from the same
t ran sformer winding results in a somewhat
higher plus voltage ( 6 .3V. X 1.4 = 8 .8V. )
because of its very low load. This, however.
has not been foull~l to be objectionable at all
due to the relatively high value of bias resist
an ce.

The rectifier diodes, ])9 and DIO may be
just about any type power diode. Those used
in the au thor's keyer were the two for 491;'
variety, even though they carried a rating of
750 rna. a t 600 PI V. Filtering of the keye r
power supply is not at all critical so long as the
hum amplitude is less than 20% that of the
signal amp litude. Even with such a low im
pedan ce source, 100 to 500 uf is entirely ade
q ua te.

Easv-to-make kever mechanism- -
Fig... shows a side and front cross section

of the kever mechanism. The accompanying
parts list ' and detail d rawings in Fig. 5a
through 5c should be q uite easy to follow. A
number of d ifferent au tomatic keyer mecha
n isms are on the marke t today, but perhaps
none is quite so easy for non-professional con
struction as the mechanism illust rated here .
Accura te hole placement and sq uare ness of
corners are to be desired. but may be compen
sated for ill final assembly, to some extent. It
is Important. however, that the paddle hinge
pins fit quite snugly to p rovide a good elcct rt
cal con tact not only with the p addle but also
with the top and bottom pieces, items 3 and 4 .
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The sp ring w hich serves to return each pad
dle after be ing depressed is a common sp ring.
item 11, between the p ad dl es. Care should be
exercised in drilling the retention holes for this
sp ring so that the hole is d eep enough to re
tain the sp ring hut docs Bot p ass comp letely
th rough the paddle.

BOTTO~

'" "n eo. ,Q,l..I..lIv'lI NUM

MI\IlE.. -I

T OP ®
'1.(; A LlJM I ", UM

"., A l( E - 1

One unique feature of this keyer mechanism
is the alternate placement of the back-stop ad
jus ting screws, item 8, and the contact screws,
item 9. The lat ter pass through a one-quarter
inch clearance hole in one paddle in order to
<.'0111act the other paddle. Once set, the fou r
screws wil not need furt her adjustment to suit
individual taste as is frequently practiced with

"I "a Jug.



Fig. 6 . Base; Fig . 7. Panel ; Fig. 8 .
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Simple circuit boards
\\'hile it is desirable and quite gratifying to

construct the circui t boards using pri nted cir
cuit techniques, it is not at all essential. The
method used by th e author am] illustrated ill
the photographs is quite satisfactory. The COIl1~

ponent leads are inserted through pre-drilled
holes and bent over on the reverse side. In
most instances, the leads are of suffi cient
length to reach their destinat ion and he sol
dered in pl ace . Twis ting of the leads prior to
soldering is not desired . Some rather lon g ru ns
as well as the occasional cross-over lends
should be insulated with spaghetti.

F igs . 9 and 10 show the power supply aud
digital hoards respectively, One-sixteenth inch
p henolic is used , eit her of the p lain or per
forated va riety. The hoards each measure 2J~

inches b y 4 inches and are fitted with J~ inch
angle aluminum feet cut fro m a st rip of stann
door stop . These feet should he tapped to rc-
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Construction of the case
These parts are fabricated i ll accordance

with Figs. n, 7 and 8. A relatively soft alumi
THIIIl is used for the cover allowing it to he
readily bent between two pieces of wood i ll
all ordinary vise. The base need not be ~ inch
thick although the weight and low center of
gravity is help ful i ll p reventing a "creepi ng
key," Ind eed, th e base may he made of hruss
or steel to fu rther weight it clown .

After all drilling, taping and dcburring is
completed. all aluminum parts should be thor
oughly sanded wit h 000 sand paper to pro
d uce a u ni form unidirectional scratch pattern .
Some constructors may prefer to remove the
scratches and impart a homogeneous satin fin 
ish to the aluminum . This call he doue by bath 
iug the p arts in a glass bowl conta ining warm
water and " Drane." Do not breat he the fumes
and hand le the parts only with rubber glo\-cs
or wooden sticks.

T he front panel and cover are given two or
three coats of fl at bl ack enamel from an aerosol
can. A more d ura hie finish can he achieved by
haking the pain t ill the kit chen oven for about
"0 minutes at 000 degrees.
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M ut erfnl

Screw

Screw

Spring

Screw

Screw

li escrtption

P addle
Spacer
Top
Bottom
I nsula tor
Screw

2

1

2

2

4

2
2
1,
1
2

Material

3/32" aluminum
Phenolic. cloth base
1/1 6" aluminum
1/16" aluminum
1/ 16" phenolic, pape r base
Flat head . #6-32, %" InK.
steel, nlckle plated
Rou nd head, #6.32, %H lng.
steel, n ickle plated
No head, # 6-32. %" lng.
steel , n ickle plated
Round head , # 6-31 , I" lng.
steel, Dickie pla ted
Round head , # 6-31 , ~:t lng.
steel, nlckle plated
%" lon~ section from hall
poi nt pe n

Brass lila)' be substituted for aluminum in the above
parts.

() llan l ity

The Only Amateur Antenna ORered with Choice

01 Vertical, Horizon'al or Circular Polarization

EXCLUSIVE QUADRATIC PHASE FEED

7

9

,
2
3
4
5
6

II
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~[atcrial [or Keyer Mechanism

... W4UHN/Wfl2KPE
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The proof of the paddling
Once an operator becomes accustomed to an

automatic electronic keyer, he will be satisfied
with none other. Fatigue is reduced and accu
racy increased . Speed of sending is signifi
cantlv increased ; sometimes to the point where
we can't receive so fast. In all , Der Kleiner
Kever is a very worthwhile project ami a real
honev to lise.

T hanks to Dave Lyndon, WA2JCJ for his
asssttance on the circuit and in checking out
the fin ished keyer

place the 2N398. In any event, a back con
nected diode across the relay is desirable to
prevent the collapsing relay magnetic field
from damaging the output switching transistor.

One improvement which should prove in
valuable. is a built-in monitor. This has been
clone since the pictures were made. A 3-tran
sistor imported amplifier, phase-shift network
and 2-inch speaker are all that are needed .

lt em

Itcm Quantity Description

GRID 11I1

GIlID " 2

Send for our
FREE Catalog
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G2HCG work ed
KP48PZ via Moon
bouncer on 144.01
Me on 6/14/64 with
a stock J Beam en
tennl • . • which
would cost 'OU leu
thaD $60.00

DISTRIBUTORS PLEASE WRITE

GAIN, INC. DEPT. 73!l-27 E. 112th Place, Chicago. Illinois 6062B Phone us anytime at 312-568-1973

The GAIN 'Moonbouncer'

~~y:::~ by >Jp<t>1?---~c:hHnge polarization a t oPl!r atin g p osition .•• NOT the roof!

The point is: IC the Gain Skybeam can 'moonbounce' s uccess
f u lly . • • it can do a far better job of dny to day V H F com
mun ications. The Gain ' Moo n bouncer' mount s vertical and hori
zonta l elements on the s a me boom. sep a r a ted and fed t o g-ive
either veet.ical or horizontal polarizat ion automatically, o r byr--------.., using prover termination, circular polarization in either direc
tion. H o r izon t al and vertical gain consiaterrt with good engineer
inK pj-actice-c-eir-cula t- gain is a dditjve I R ug-ged-will take 100
mph w inds. HOle 'MOOR bo uncer' , a.s show n , with balun, $69. 95

'::-=:-:::-::::-::.,.-,===--' H a m Net. Far better tranemtseton for m obiles, t oo. Your rig
deserves the best-get the dope on Gain J Beams I

• -,
Fig . 1 "1 b. Application to relay keying .

..

-<00.
BIAS

Fig . 1 1a . Appl ication to grid-b lock key ing .

Keying the transmitter
Del' Keyer may be employed in a wide num

ber of ways in keying the transmitter. Two of
the more popular methods; grid block keying
and relay keying are shown in Fig. l I a & b.
The 47k res is tor is p rovided to limit current
thru the 2N398 to a safe valve as well as to
prevent overloading the bias supply. R l and
Cl determ ine the time constant for grid # 1
and similarly, R2 and C2 control grid #2 for
differen tial keying. The B minus supply and
R3 arc selected to suit the keying relay. Ac
tually, the buil t-in 6 volt supply in the keyer
could be used. In this case, a 2N404 could re-

ceivc #4-40 screws fro m the base and may be
either screwed or riveted to the phenolic
hoards.

Part placement is not at all crit ica l because
of the very low freq uency and impedance en
countered in the keyer. A little lacing cord will
go a long way in dressing up the wiring har
ness and enhancing reliabili ty.
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FORESTERS, INDUSTRIES
HIGH FREQUENCY BANDS
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HAMMARLUND MANUFACTURING COMPANY
A GIANN INI SCIENTIFIC COMPANY'.
73·88 Hammarlund Dr•• Mars Hill. Nor th Ca rolina. 28754
Cable Address: ARlAB, Nelli York, N.Y.
YES-We wa nt to know about Hammarlund SSB.

AT _

WITH _

NAM'-' _

POLICE,
30 MCS

FITS THE NEED
One antenna serves all six channels. Use handset. speaker or
remote line. Phone or code. All simple controls on f ront
panel. Just connect antenna, ground and plug in.

This means Hammarlund sse sets work beauti fully in eut-et
the·way locati ons for government, maritime, f orestry, ai rli ne,
police and offshore oi l insta lla tions.

GO AHEAD AND WRITE
Mail this coupon for details on the a-tim es more effective
Hammarlund SSB sets.

I

I
I

I
L __

r --- - - -- - ----
I

I

SINGLE SIDEBAND SETS BY HAMMARLUND ARE EIGHT
TIMES MORE EFfECTIVE.

says who? Says Hammarlund who makes these remarkable
long-range transmitter/receivers (see above). Each will deliver
a signal eight t imes more effective than an AM set drawing
the same power. (In regular AM equipment the carrier wave
abso rbs most of the power and carri es no message. So
Hammarlund SSB sets transmit tne message signal along
one narrow sid eband with no carrier wave .)

11

from 1910 to Tomorrow: Hammarlund Builds Co mmercia l Communications Equipm ent
Variable Air Capacitors, Amateur Radi o Equipment and the Outercom 2'W,y Radio.

mENTION: GOVERNMENT, AIRLINES,
(NO OTHERS OPERATING IN THE 2 TO

IT WORKS
An d how it works . Hammarlund's SSB sets free themselves
of conventional AM interference because they use only hal f
t he frequen cy space. They cut di storti on because th ey depend
less on rigid relat ions between phase and amplit ude. Talk is
more pr ivate because Hammarlund SSB sets can' t usua lly be
picked up by home-style shortwave receivers.

IDEAL FOR GOVERNMENT AND INDUSTRIAL OFFICES
Wh en norma l telephone lines aren't ava i lable or want ed,
Hammarlund SSB ta kes over. The CSBlOOTR works on mcuntatn
tops, in spots remote from its antenna, in installations where
several dispatchers are workinf separately and can use t he
CU·IOA Telephone Remote Con rol units providing up to 20
control points. The CSBI25C. less expensive, works when
dispatcher, antenna and set are in one locat ion.

SUPERPRO ENGINEERING IN EVERY SET
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432

It was like 20 meters on a busy afternoon.
The moon lumbered into place, right on sched
ule, and Gordon casually picked up the mike,
watched the clock, and at llll G~IT he
pushed the button and called a short CQ on
432.00 SSIJ. When he finished we turned on
the receiver and were met with bedlam ...
CW, SSIJ, AM, all mixed together up and

14

down the band. We tuned in amazement, lis.
tening to the dozens of signals, largely
crowded around the low end of the band.

The loudest of all was WA6LET calling us
on sideband. Three hours later we had made
39 contacts via the moon, eight on sideband,
and including all call areas, Canada, Germany,
England, Sweden, Netherlands and Denmark.

1l MA t':.6. 70..1 l=



)f co urse there were dozens of frustrated peo
.le all around the world who had tried to
rake the hop and failed. In order to minimize
he frustration from this aspect we taped the
25 kc band complete on an eight channel
ecorder along with the audio outputs from
\\'0 receivers , the sounds in the transmittin g
oom, ''''VV, and a flutter removing synchron-

izing channel. This means that Sam (W I FZJI
KP4) will be ah le to play back the tape
several times and retune the band, copying
signals that were missed the first time through.
Eventuall y he should be able to copy every
signal that actually made it down to Arecibo
via the moon.

I've been fascinated hy the moonbounce



Left . The historice moment : Gordor
KP4BPZ ca lls CQ 432 moonbounce'

Be low. Sam W I FZJj KP4 tunes the
R39 0 receiver, trying to sort ou t slg·
na ls through the QRM.

Left. Wal t K2KWL jKP4 tunes the
a the r rece iver. W e wor ked the best
signals they could fin d .

contacts that have been made from this 1000
foot dish and all it took to get me to come
down was the slightest hint of an invitation
from Sam. They had two skeds, one on July
Srd, the other July O~th . Xly hamfest was the
dth, so I had to wait until the 24th to come
down . I zipped down on the 23nl, rented a
little V\V in San Juan and drove the 50 miles
along the nort coast of the island to Arecibo.

Sam and Gordon Pettengill KP4 BPZ worked
pretty late that night getting everything ready
for the morning test. Then we got together
and talked even further into the night, finally
getting to bed around 1 A~1. At 4 :30 the
alarm clocks started banging away, adding
their dim to the insistent crowing of the
damned roosters which seem to be everywhere
down here.

After a quick breakfast we careened out
the winding narrow road through the moun
tains for twelve hairy miles. The road is one
car wide and the usual driving pattern here is
to drive as fa st as possible. blowing the horn
steadily because the roads are made 11p of
blind turns ... I think Sam said there are 176
dangerous turns on the road to the dish . Per
haps this is why it is hard to find undamaged
cars here. The fellows that work out there
drive that road every day ... I guess you can
get used to almost an ything.

\\'e arrived at the lab in the grey light of
pre-dawn. What a spectacle! A 1000 foot dish
covers 18 acres and is over three Football fields
long. Immense . .. huge. The dish is hung in
tile air about twenty feet above the ground
and is kept at an accuracy of much better
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Right. The an tenna
hangs down f ro m
the fe ed st ruc tu re,
movi ng on the track
to follow the moon .
It is automaticall y
run by a compu te r .

than an inch, in spite of winds, rain, and the
beating down sun. Slung above the dish fro m
three ta ll towers is the antenna cab system
. . . which also must be held to less than an
inch . .. no swaying in the wind here. This all
calls for special cables, special pain t, and in
cessan t care.

In addition to Gordon KP-lBPZ (W I OUN)
I found KP4BE U Andres Sanchez who was
going to run the audio tape recorder for the
test, Bill Black KP4COO (ex K-lIlSN) who
would mind the antenna (the antenna was
ac tually run by a computer which had been
fed the predicted locations for the moon
for the duration of the test), Dr. Holf D vce

•
K6DS]-KP4CMO who would run the i-f plus
audio tape recorder, and W alt Zandi KOKWL
who would tune one receiver. Gordon would
do the operating of the transmitter and Sam
would tune the second receiver. I found that
I was the head log keeper.

The dish was a ~a in of about 58 db. Com-

The 100 0 foot disc is COn
cave, a part of a sphe re ,
not a para bola . The idea is
to swi ng the antenna feed
to follow the moon rather
than having the di sc it se lf
pointed, as it would be with
a para bola .

pare this to the 6 db that y O ll would normally
expect to get from a three eleme nt beam , man
ufacturers claims notwtthstanding. It is about
compara ble to a 2.5,000 element beam anten
na. The parametric amplifier gave a noise
figure on receiving of about }2 db. 'Vith a dish
this size the beam is so narrow ( which is what
all that gain means) that it is one sixth the
width of the moon , and the moon is about ~2

of a degree wide.
There was a last minute flurry when we d is

covered that we had forgotten to bring the
power cord for a third receiver that we hoped
to use. Those of you who have tried to figure
out a 75S1 without the schematic know how
futile our efforts were.

The transmitter , which usually puts out 2~2

megawatts of pulses for interplanetary radar
tests and runs about 150,000 wa tts de, was
tamed down to our legal maximum. Scoffers
should know that in order to run the rig at any
higher power they have to use a slow mot or



Left. Helen WI HOYjKP4
on the left, Swiss compu
te r enginee r with g lasses
waiting fo r us hams to
get out of the way so he
con get back to work.
Tope recorder is toping
entire passband of the
rece ive r fo r lo ter tun ing
of the band. Dr. Dvce
K6DSJ /K P4CMO checks
recorde r.

Left. Sam tries to figure out line cord
connections for the th ird rece ive r.

- lJ
\

could copy, even without big antenna, you
had to run a fair amount of power and a
sizable antenna. The fellows that ma de it were
running a minimum of 100 watts. with most
of them lip around a kilowatt . The antennas
were mostly dishes of various sizes. ranging
from the 150 footer at WAOLET to the 60
footer at K2~1\VA, the 30 footer at W IBU
(W 1H IV) , down to an 8 footer used by one
of the Europeans . We worked quite a few fel
lows using collinear antennas. the smallest
heing about 64 elements and the largest we
know about being 90 elements used by VE2LI.
For the most part yagi antennas just didn't
make it . \\'A4BYII did get through on SSB
with a 3" element yagi and 500 watts.

driven Variac which takes about two minutes
to operate . We had little enough time for the
tests without sitting around for two minutes
even' time we tu rned on the transmitter.

The moon was scheduled to be within range
at 07 11 local time and at the appointed hour,
with the sun beginning to shine down into the
dish, all systems were go and Cordon made his
last transmitter test and announced that
KP4BPZ was standing by on 432.

We'll know better how many stations were
on when Sam gets through reading the tape,
hut our guess is that about a hundred stations
made it over the path . This is quite something
when you think about it. T his is not easy to
do at al l. In order to get a signal that we

1R

Right. The big rig is tuned re mote ly
from the con t rol room. 150 kilowatt
final was idled with kilowatt driver
working straight through it for the
hom test.



Some of the KP4
homs and their
families who turned
up for the hom
fest the da y a fter
the 432 test.

S.\ 170SC had four 15 clement yagis.
I talked with Sam quite a bit to try to find

ou t what you have to kn ow to get a signal
through to him. Assuming that yo u've picked
a reasonab le antenna, b uilt a good converter,
and have some power availab le. how can you
tell if your s tuff is working. Simple. says Sam.
just point your antenna at the SU II. the be st
noise generator ( and least expensive ) we've
Found yet. If you don' t hea r the SU Il then you
a re n't in. Now if VOll want no t onlv to work

• •

Areciho, but hope to work some of the other
fellows. you 've got to have a svs tr-m that will
hear its own signal" coming buck from the
moon . This takes a kilowatt plus a t least an IS '
di sh or equivalent.

So far p robably ou lv fo ur or five fe llows have
systems that are capab le of receiving cchos
hack from the m oon . I know of \ V I BU ,
K " ~ [\\'A. wA6LET and KP~ IIPZ.

One interest ing problem when tuning for
moonbouuce con tacts is the 2J2 second time
d elay for the signals to reach the moon p lus
2~2 more for the signal" to come back. Y O Il su re
d on't work any fa st break-in over this path.
And when 1'011 tune in someone just st anding
hy there is no lise h reaking back and asking
for a repeat Oil his call.

\ Vc wasted a lot of time Ii st en i n ~ to fellows
calling ou r call over and over. This seemed
like a strange way to waste evervone's time.
\\'e knew that everyone was calling us and
what we wan ted to know was their call , not
OI II·S. 1 suspect that the procedure for the next
test will he a hit d ifferent, w ith the Arccibo
end stand ing b y for each sta tion known to be
calling in order for an exchange of signal re
ports. It would seem prudent to have you r
sta tion ca ll and frequency 011 file wit h Sam
( Box 1738, Arccibo ) so you'l l get called. Once

they've worked everyone on the list they will
look around for unlisted stations. This will help
to keep two stations from trying to use the
s..line frequency' too .

T here is no way to kn ow w hen any fu rther
tests will he made . Cordon will soon be going
0 11 to another hig dish project and we may be
hearing ham signals from a new source. W e
don't know how receptive the new director of
the Arecibo O bservatorv will be to our umu
tcur radi o, h ilt we call a ll hope.

T ho ugh Sam has only been down here ahout
a month he has already been looking around
for a good ham location and seems to have
found a corker. l l e 's thinking seriously of mak
ing a smalle r version of the $8,000.000 d ish,
something about .330 feet in diameter. H e
wants to poke good moonbounce signals all
I-l-l and 4.32 me. I' ll bet he does it too.

KP4 Hamfest

[ mentioned to KP~AX~1 (Sandv) that I
was p lanning Oil visiting Areclbo and he sug
g('sted that I urruu gc some sort of hamfest. I
cheeked with Sam and got the go ahead .
KP4J ~I , the SC\ L c;ot a letter out to [ust ubout
cvcrvouc telling them that I would he here
and that all were invi ted to come visi t the
observatory. Ahout fift y hams plus their fam 
ilies turned tip on SUJl(Ia ~ ' morning and we all
had a wonderful time going through the lab,
gett ing a close look at the dish, ..md rid ing lip
the cab le cur to the anten na carr iage. Quite a
few of the fe llows drove all the way across the
island from Ponce, a rugged slow trip. I was
particularly glad to see Ilill Thom as KP4CF
( ex KV4BB ) , whom I had visited 0 11 my' last
trip to the Yirgin Isla nd s hack ill ]957 .

... W2NSD/KP4



B;l1 Smith K0CER
1301 Churchi ll Ave.
S'o ux Falls, S. D.

Practica I Meteor Scatter

meteor scatter techniques and possibly interest
some other operators in the field .

Meteor scatter, or MS, is not a method of
communication for the ham equipped with a
five watt transceiver, but is an interesting
challenge for the operator equipped with at
least 100 watts of CW into a honest 10 db
antenna, a stable and selective receiver and
a reasonbly good converter.

Before d iscussing sta tion requirements let
us first explore just exactly what MS is.

Basically ~[ S is an attempt to reflect signals
off ionized trails left by meteorites as they
enter and burn up in the earth's atmosphere,

The earth is bombarded daily by a fantastic
number of these minute particles. If it were
not for our atmosphere which burns them up,
the earth's surface would resemble that of the
moon.

D uring certain periods of the year the
earth passes through concentrated streams of
meteori tes. These streams, or showers. are
dense enough at times to cause sufficient
ionization allowing reflection of two meter
signals .

Thirteen major showers occur each year,
and in peak years, can provide amazing signals
in terms of strength and duration.

Table I is a table of showers that are of
most interest to two meter hams.

This table is an "educated guess" as to the
dates, best times and directions but will be
found to be fairly accurate.

The number of meteorites in a given shower
can, and does, vary considerably from year to
year in intensity. However it is wise to
arrange schedules for each of them.

In past years the Quadrantids in j anuary
have produced some QSQ's but the shower
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Ta ble l. Most importan t meteo r showers.

Meteor scatter propagation , if it can right
fu lly be called "propagation", was discovered
some years ago but has received att ention
only from the military and a relative small
number of two meter men lookin g for ways
to work DX on 144 megacycles. While th e
number of two meter men using meteor
scatter has increased in the past four years,
it has been nearl y 2J1 years since I have seen
anything in an amateur publication on the
subject. It has heen eight years since \V4LTU's
art icle which has become th e bible of meteor
scatter en thuiasts was published in QST.

\ Vhile I do not claim to be any kind of an
expert in the field . I think it is t ime to review



this year was extremely good and signals
rivaled the best shower of them all, the
Perseids in August.

Using the table is not complicated and a
close examina tion will show it to be fa irlv
self-explanatory. .

Suppose W4VHH wants to schedule KOCER
during the Quadrantids between January 1st
and 4th . The path between the two sta
tions is northwest to southeas t and the table
shows the op timum time is between 0300 and
0800 local standard time. The shower peak is
centered on 0530 LST so the two stations
should schedule at about this time taking into
consideration the time zone changes . An hour
or so either way probably won't make too
much difference.

Equipment
Earlier, mention was made of equipment

req uirements. Now for a closer look.
Power? The higher the better! Here is

where you ~IS p rofessionals may begin to d is
agree with me.

Success can be achieved with 100 watts of
C\ V in the antenna. H owever, most of the
fellows are running from 500 to 1,000 watts
input with such bottles as 4XI50's and 250's.
I have worked ~IS with 125 watts input
and a \0 d b antenna but it was spotty and
every extra db helps. ~IS is a CW game,
and ssn has been used but the wide band
wid ths and power losses associa ted with A~1

and F~ l phone make results from those modes
highly unlikely.

After you have those precious watts of RF
don't th row them away in the feedline. All
serious 2 meter DX'ers use either open wire
feeders or a good quality of coax .

This leaves out RG-5S/ U and the like and
you had better think twi ce about using RG
S/U. This rule applies to any VHF work.
RG-I7/ U is commonly used because of its low
loss and ease of installation. Open wire feeders
are the best in terms of low loss but they pre
sent more installation problems. The money
you spend for feedline is the best you will
ever spend on a VHF station . It does no good
to pump a nne signa l into a feedline that is no
better tha n a wet piece of string!

Antennas are a complete sub ject in them
selves and there are many types in use.
Probably the most common is a pair of
stacked yagi's followed by quad configurations ,
colinears. skeleton slots and single long vagi's.
The largest anten na yon can put up will be
the best if it is properly ins talled and ad justed.

Capture area of the array is important
because we are dealing with rela tive small
amounts of received signals . Remember, the
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Table II. Optimum antenna he ights.

gain of the antenna system applies to both
transmitting and receivin g.

Before selecting an array, check on what
the successful ~IS operators are using, and
don't be mislead by some of the fantastic
gains some antenna manufacturers claim for
their products. You will find the serious two
meter man willing to give you advice and
steer you in the righ t direction.

Charts have been worked out for the best
heigh t to mount antennas for /\IS work. Table
III is excellent, but if you ca n not achieve the
optimum height at least make sure the array
is not buried among trees or power Jines.

Receivers and converters are equally impor
tant in a successful ~[S station. The most
important factors are a low noise figure, sta
bility, selectivity and good calibration.

The majority of ~[S operators use receivers
in the Collins bracket although some of the
other better receivers are in usc.

You will need a receiver that is calibrated
at least every 5 kilocycles and 1 kilocycle
calibration is to be desired . An ~IS signal
is here and gone in seconds and you have to
he on the other sta tion's frequency. There
isn't signal or time enough to be hunting all
over the dial. Most ~IS operators know their
frequency within 500 cycles.

This is why stability is important. Many
prema ture grey hairs have appeared when a
receiver drifted at the wrong time l

A 2.5 kilocycle bandpass is p robably the
best overall choice, giving a better signal to
noise ra tio than a wider bandpass but still
being broad enough to find a signal and hold
it in the handpass. Even crystal controlled
signals "ill shift slightly when the crysta l
heats up. VFO's, except a few highly stable
multiplier chains, are out for ~ IS work. Stabi lity
ca n' t be stressed too highly!

There are several fi ne commercial conver
ters available or one such as the W 2AZL
can be built.

Everyone talks about noise figure and how
to measure it. One quick way to make sure
your converter is operatin g well is to discon
ncct the antenna input. If the background
noise in the receiver drops noticeably the
converter is usually working well. I f the noise
remains the same, or rises, YO Il had better do
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de K0 CER W4VH H de K0CER, etc. This
continues until both stations receive a complete
set of calls. Then calls and signal reports are
sent, i.e. , W4VHH de K0CER S2 S2 W4VHlI
de K0CER S2 S2, etc. (The signal report is
based on Table III . ) This procedure continues
until both stations receive their signal reports,
then reports and a roger are sent, i.e.. S2R
S2R S2R, etc. When this is exchanged, only
rogers are sent, i.e., RRRRRRRRR. When two
or more H's are received you stop sending...
you have made itl A look at the chart will
help clarify the p rocedure .

These transmissions are made with precise
timing by following a clock with a sweep
second hand exactly calibrated with WW\'.
Usually the station on the western end of the
circuit sends first. Schedules are usually
arranged so each station makes either one
30 second transmission each minute, or two
15 second transmissions each minute with the
western station taking: the fi rst 30 seconds or
the fi rst and third 15 seconds. 1 don't know
why it is customary for the western station
to transmit first, it probably all just started
that way. Most schedules run for one hour
each day during the shower.

It is useless to send an S-1 report because by
definition an S-1 signal lasts only a maximum of
five seconds and even at keying speeds 01 25
to 30 words per minute it takes about that
long to send a set of calls. The minimum
report usually is an S-2 which indicates a
received transmission of up to 10 seconds, or
long enough for calls and signal report.
We just mentioned keying speeds of 25 to 30
words per minute. This is the speed used by
most MS operators and even though you may
not be able to copy 25 wpm solid on paper ,
1 bet you will recognize calls, signal reports
and the lett er "R".

This article was intended only as a briel
look at ~(S operation with the hope that it
will encourage others to try th is fascinating
method of OX on 144 megacycles.

Part of the information for this article was
taken from articles written by W4LT U ill
QST for April of 1957 on page 20 entitled
"VH F Meteor Scatter Propagation," and
W3TOF's article "Meteor Scatter" in the Octo
ber 1962 issue on "HF Horizons, page 30.

IJoth articles are excellent and 1 highly rec
ommend that they both be read .

Yes, a meteor scatter QSO takes time,
patience and some work, but the rewards are
there for those who wish to try and "advance
the state 01 the art."
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some work because vou mav not be hearing
the weak ones . . .

When selecting an if input frequency for
the converter, consult the Handbook or similar
publications. The rule of thumb here is to
select the highest frequency at which your
receiver functions well in the manner pre
viously discussed .

That is a brief run-down on basic station
requirements. As you progress in the ~IS field
you will fin d such items as tape recorders
and automatic keyers helpful but not abso
lutely necessary.

Now that the equipment is ready, how do
we make the actual meteor scatter QSO?

First, you arrange a precise schedule with
a station depending on the information in
Table I.

There has been much d iscussion on what
actually constitutes a QSO. MS operators have
arrived at a system that leaves no question
whether or not a valid QSO has been made.

This is the system that is used by most
operators. As the schedule begins, both
stations are sending calls only, i.e., W4VHII
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ALSO AVAILAaLE "TRI _"ND't~' MODEL IC••0 ••••••••$149.00
.. 'ANO SINGLE TRANS-I. INE ARRAY•
.. El on 10 EL on 15. 3 EL on 20 I 3 EL on 40 $999.99

" OUO-8ANO" MODEL DC·IOS. 3 EL on 10 I 3 EL on 15M•••••••.$225.oo
" DUO·BAND" MODel OB.990, 3 EL on 15 I 3 n on 20M.••••••• 249.00
" OUO-8ANO" MODel OWOC El on 15 I 3 E1 on 20M 378.00

SPACED "MONARCH"OPTIMUMfe/rex MONO·BAND ARRAYS

" B A L U N" · F E D, ·L A B D R A T O R Y TUNED , MATCHED AND CALIBRATED TO

PRDVIDE OPT IMUM PERFORMANCE & BANDWIDTH PER ELEMENT , PER DOLLAR

ALSO AVAILABLE
10 MET ER 5 ELEMENT MODEL 10M·51 I e ,.•. $llS.DO
10 .. 5 " " 10M·5U 215.00
10 .. 6 " "10M.U ' US.OO
15 .. 5 " " ISM·' ll 215.00
15 .. 5 .. .. ISM-,n 3U.DO
20 •• 5 .. " 20 M·' U m .•
20 .. 5 .. " 2G M.$<W _ SfS-OI
20 " 6 " .. ~ _ .....OO
«l .. J .. .. 4CI M·m 14S.llt

MANY MOlliE _ WIlIIT. FOR
SPEC .. PIlIICE LIST PL66,

MODEL 40M'346
$895.00 .• _ _ ;.
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2,576,929

P.E .P. " BALUN" 011"
P.E .P . " BALUN" 011"

MId.
Under retrex Pat.
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~ "BALUN" FED INVERTED "V" ANTENNA KITS
SIMPLE·TO-INSTALL, HI·PERFORMANCE ANTENNA SYSTEMS:

CJ 1 KW P.E.P. Mono·Band Kil $21.95-
·2 KW P.E.P. Mono·Band Kit. $26.95-
Duo·Band Models - 1 KW $38.00 2 KW $49.95
"TRAPPED" Duo·Band Models-l KW..$38.00 2 KW..$49.95
-Kit comprises, encapsulated. "Balun," copperwe ld, insulators.
plus installat ion and adjustment instructions for any Mono
band 80 thru 10 .Meters. Also "TRAPPED" 3. 4, 5 Band
Models.

TELREX ROTATOR SEl5YN INDICATOR System MODEL TS250-RIS

'Mu t , Feeds Thru Rot.tor $2500 0
For Safe, Easier, Installation fl..aU" sl~~'(M f.o.b.o\.P.
• 1400 IN/ lBS ROTATION TORQUE 1\OlllO1\ S1Siuas ALSO
• SElf LOCKING BYSTURDY WO~M GEARS IllO\t~101\ s \,\1\.1 TS34SR I S~' 45.00
• S£LSYN AZIMUTH INDICATIO N cuS10" ","C1IOIt TS43SRIS.. 5.00

• Gi Ji .. TSSJSRrs.. SJ5.0lI
• ACCOMMODATES 2" 0.0. MASTiNG J-S' ... 5'1 ..'1, TSS!5Rl$... 85.00
• MAlLEABLE CAST MASTING CLAMP SUPPliED ' : ..I1,.g,,\'ftll BT599R Is.. 99.00

• OUTPUT SPUD APPROX. 1 RPM \L_-'-- - - · OTHE .
. - TELREX LABS.

ASBURY PARK, N.J• .
•



James Young W6WAW
14 12 N. Fai rfax Avenue

Hollywood, Ca lifornia

A Simple DX Antenna

A simple quad element forms a simple and
effective DX antenna for the amateur faced
with a limited space problem. This antenna
will provide considerably better results than a
simple dipole, due to the lower vertical angle
of radiation achieved at heights below a half
wavelength. Similarly, the quad will afford less
noise pickup in the receiver than a vertical or

•,,5
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ground plane. Addition of a reflector element
at a future date can easily be accomplished if
the additional gain is desired.

A recent change in location at W6WAW re
sulted in a drop to zero in European contacts .
Although the actual move was less than a mile,
several discouraging factors suon became ap
parent. Primary among these was the fact that
the base of the Hollywood Hills was now only
two blocks away, di rectly in the polar path,
while a very tall palm tree in close proximity
~o the only available spot to mount the all-band
ground plane was absorbing all the rf in that
direction. T he ground plane produced excel
lent reports in all directions except towards
Europe however, so it was decided to put up
a fi xed beam aimed roughly 30 degrees East
of North. The "old standby" 8] K or a fixed
parasitic array were considered. but again the
palm tree would be in the way.

.r>.
~#
•

•

The simple quad with typica l deta ils.
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After researching the possibilities of various
antenna confi gurations, a quad was selected as
the best solution, and a two element 14 me
array drawn up . However, as the fi rst weekend
of the DX contest was on ly 24 hours away at
this point, it was decided to put up a single
quad element for use during the contest and
hope for the best. The results obtained with
this antenna were much better than had been
anticipated, including reports from Europe that
equalled those from the old QTH. The decided
decrease in receiver noise was also a boon,
especially as Fairfax Avenue is one of the
major North-South streets in the Hollywood
area .

The antenna was built and put up in less
than two hours, with the furthe r advantage
that no outside help was required. T he basic
"spider" assembly was fabri cated from a 12 x
] 2 inch piece of ~ inch thick aluminum, and
8 feet of 1 inch "do-it-yourself" aluminum
angle stock. A suitable piece of plywood would
probably have served just as well, but the
aluminum was available, so it was used . T he
bamboo arms are a few inches over 12 feet
long, wired securely to the aluminum angle to
provide maximum support.

The wire element was made up by soldering
a glass strain insulator to one end of a 100 foot
roll of #14 stranded antenna wire, tying it to
the garage door, and then applying "VW pres
sure" to pre-stretch the wire. The wire was
then measured off and cut to length at 72 feet.
A piece of tape was placed 9 feet from the in
sulator, and three more at the subsequent 18
foot points to facilitate assembly by marking
the points of contact between the wire and
bamboo.

The sp ider assembly was attached to a 15
foot mast, made of I~ inch TV mast sections
by means of two U-clamps. A vent pipe clamp
was attached to the other end of the mast and
three guys of nylon clothes line were pre-cut
and lashed to the lower U'-clamp. The wire
element wa s stretched around the bamboo
frame and secured 10 the end of each pole by
small lengths of # 14 wire, twisted tightly
around the pole and well soldered . The free
end of the element was then attached to the
insulator and soldered after the slack was taken
up. Two of the guys were secured and the an
tenna raised into position, slipping the vent
pipe clamp over the sink vent on the roof. T he
array was roughly oriented on Central Euorpe/
Australia, and the third gu y line tied off.

The antenna reference hooks indicated that
the feed point impedance of a single quad ele
ment would be around 125 ohms. The only
available transmission line of sufficient length
was a piece of RG-59/ U, which would produce

~--- ._.- 2'
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Spider details.

a theoretical SWR of 1.75: I, but as this was
under the nominal 2: 1 limit it was connected
across the insulator, soldered in place, and the
transmitter fired up as the contest was now 16
hours old.

The first contact on the quad was with
F08AA, with the report approximately the
same a, that normally obtained on the ground
p lane. Several UA0 and JA stations were
worked off the end with QSA 8/9 reports,
while an IlK off the other end produced an S6.
This seemed to indicate a "skewed" pattern,
probably caused by direct connection of the
unbalanced transmission line as the shield was
connected to the side "pointed" at South
America. Further checks perfonned with a
Stoddart N~I-22A Field Intensity meter
showed this to he true, but, as many European
stations were worked without difficulty. it was
decided to leave well enough alone; the an
tenna was serving its purpose admirably, while
the one case of TVr at the new location was
reduced conxidemblv. A check on the S\VR
at the feed point of the antenna and also at
the output of the Matchbox showed approxi
mately 1.8 : I from 14000 to 14050 kc, and
1.95:1 at 14100 kc, which was considered low
enough to be tolerated.

A 21 me section was later added to the <lHay
and paralleled across the insulator. This ele
ment was made up in the same manner as the
14 me element, however, the total length was
46 feet, being 11.5 feet on each side. The SWR
on 21 me was lower. ranging from 1.31: I at
21000 to 1.71 :1 at 21200 kc. while the over
all effects on 14 me operation were nil for all

26

apparent purposes. As a bonus: 7 me operation
can be had in addition, by connecting a 28 foot
9 inch length of 300 ohm twin lead across
point "X" and shorting the far end. Operation
on 14 and 21 mc will not be affected .

By employing the vent pipe as a pivot point
the antenna can be rotated through approxi
mately 135 degrees of arc if the guys are prop
erly spaced . This, together with the fairly
broad lobe and bi-directional radiation pattern
has provided good world-wide coverage and
resulted in all six continents plus Antarctica
being consistently worked on 14 mc in the
midst of the sunspot slump, without resorting
to opening negotiations for a kw final.

The purist may cringe at some of the engi
neering practices employed in this antenna,
and the array at \v6WAW is certainly not the
optimum to be expected from the configura
tion. However, the antenna does provide ex
ceptional results on G, LA, DL, UAI, VP8 etc.,
while the same purists are explaining: their
].01 :1 match to a guy within ground wave
range and bemoaning the fact that no DX is
coming through!

T he total height to the center of the array
is 26 feet in this case; however, even at this
height the low angle of radiation of the quad
is apparent from the results. Mechanlcally the
array seems quite secure, having survived one
of the local 'Santa Anas' a week after it was
put up.

The mismatch in feeding the antenna has
not been corrected to date; however, the
"skewed" pattern could easily be corrected by
use of a gamma match. It was decided to let
this change wait until the reflector element is
added and a TV rotator installed .

In conclusion : the single element quad has
the following characteristics. If any of them
meet your requirements, start building; you
will he pleasantly surprised at the results ob
tained.

1. Requires half the sp ace of a Yagi, 8JK, or
dipole

2. Requires only a single support
3. Provides lower angle radiation than other

horizontal arrays at heights helow a half
wavelength

4. Requires no radials
5. Costs about $5.00 for a 14 and 21 mc

versl rm (excluding coax )
6. Product's Jess noise in the receiver than

a vertical or ground plane
7. Can easilv he converted to a two element

conflguration with approximately 6 dh
forward gain.

.. . W6WAW



.ake the 5894 out of the Amperex line of twin tetrodes

.nd what have you got ...

rhat have you got?
You've got the beet developed, beflt

nufactured, best proven Ii ne of indirect
heated push-pull tetrndcs in the world !

You've got the kind of tube quality,

i formi l~' and appli cations assista nce that
~y the oldest and biggest producer of
iicu la r- commu nicat ion s tvpes t-an OfTf'T!

You've finn got new tetrodes on the
S that'll revolutioni ze your design think
: as completely 8 S the 58tH already has.

So you've got everything except the

5Sfl 1. I sn't it lucky you can get that from
..\ lIl )W Tl'X, too.

But ('OIllP to th ink of it ~'OU always
could. \\"e developed the 5S94 in the fi rs t

place, you know.
To get the word an Amper('x Indirectly

H eated 'Iwin-Tetrodes for your special
vehiculnr communications a pplicatlon, wi re

or write:
Amporex Electronic Corporation, Tuhc

Division, Hit-ks\'i1h', L. I., N. Y. 11802.

TYPICAL OPF.RATINO CONDITION

Approx.
Approx. Load Power

Tube FrNJ. Drive P ower Output
TJP<' ( ~Ic.) (Wattll. ) ( Watls)

5894 •• . . . . . . 250 .. • • • • . 6.. . .. . . . 96
4iO 3.... . .. . 33

6252 200 2 61
6360 ..• .• • .. li5 1.0. . . . ... 16
690 7 . . .• . . . . 410 .•. . . .• 3.0.. . . . . . 24
6939 4iO 1.2... ... . 6.0
1;117 410 1.4. . 12.5

9tiO . • . . • •• 1.5... . . . . !i.a
7R:lL •.. ..• . 1i5 .. . . • •. 3.5 163
8458 .. . . .. .. li5 .... . . . 1.2 30

A~n_.AY·



James Forney WB2CCM
Lockwood Rood
New Canaan, Conn .

The

Ultimate
Transmitte r Control

and sec just how they can be applied. The
panel shown in Fig. 1 is a compact solution to
centralizing the control functions for several
rigs. The controls {l-r ) consist of a master line
switch (push buttons ), control interlock dis
abling switch, plate supply high-low switch,
rig selector (rotary) switch to take care of all
power supply, filament and rf switching re
quired to operate the selected rig, and a tune/
manual transmit switch.

The indicators (l-r ) are red, for a power
supp ly failure or overload, amber in a deJay
circuit which prevents applying plate voltage
prematurely to certain unsympathetic tubes
and green to indicate that the filaments are on.

If your rig suffers from chronic "Haywire
Strangulation," or you have to dance a jig to
change over from operating one rig to an
other, read on and see what fortitude and wire
cutters can 00 to cure those common ailments.
Of course a litt le time. effort and some parts

Fig . l -Control ponel

AC INPUT

s,

3

CR,

CR,

CR,
RY, I RYe

(many of which are probably just waiting in
the junkbox) are involved, but the long range
dividends of a carefully thought out control
and distribution system are too numerous to
ignore. Kat the least of these is safety, both
for yourself and for your rig{s} , and certainly
there is much to be said for operating con
venience and enough flexibility to cover even
future rigs.

However. before starting any drastic sur
gery, let's explore some control circuit ideas

••

Fig. 2-RY, & RY2, 250 ohm coils, rated
12-24 vdc

CR I , 2, 9, " 750 mil 100 prv
CR, & CR. 1N34 type
control voltage; 24 vee (rrns l
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Fig. 3-CR1 & e, 2- 10 amps, · 100 piv
CR3 & 4,750 mil, 100 piv
RYI & 2, 250 ohm coils rated 12-24 volts de

• D epends on number of control circuits which must be
served s imultaneously by eRl & t.

The white serves unmistakable notice that the
selected rig is on the air.

The real heart of the unit lies in the portion
that sorts the power suppJies, etc., which are
required for each rig and performs all of the
necessary switching operations. To keep the
number of control circuits required down to a
respectable minimum required digging into the
bag of tricks and coming out with some de
relays, a handful of inexpensive low voltage
silicon diodes and a 24 volt transformer. There
are a number of advantages in the use of de
relays with quieter operation and longer life
expectancy being the most important.

Referring to Fig'. 2 you will see how one
lead (p lus a common ground) can be used
with ac for the control voltage to handle either
or both of two circuits. Of course de relnvs will
chatter plenty when operated on raw half
wave ae unless something is done to prevent it.
The chatter is caused by induction in the
relay coils, so by adding CR, and CII. across
the coils we provide a short circuit for this
induced voltage but not for the supply voltage.
For proper operation the ac voltage should be
about 2~2 times the normal de operating volt
age for the coils. CR. and CR, may be rated a t
about 60% of the normal coil current and C R.
and CR. at about 40%.'

In many cases I N34 type diodes will per
form perfectly for C R5 and CR•. Occasionally,
however, you may find a relay that will not
quite operate properly using back-wave diodes
at the voltage you have available and in these
cases you can substitute a small capacitor (us
ually 50 mfd is adequate ) for the back-wave
diode. As a matter of fact you can use relays
of mixed voltage ratings in this way, selecting
your ac voltage to allow for all-diode operation
with the relays requiring less voltage .

If relays for two d ifferent functions but op
erated by the same control lead are located
close together on the same chassis, such as in
the power supply application d escribed below,

the derivation of the circuit shown in Fig. 3
may be used. Jt provides the same control
option as Fig. 2 but with a saving of two
diodes. Putting the two relay circuits 1Il

series makes each of the diodes perform a
double duty; as a polarity selecting rectifier for
the relay above or below it and at the same
time a back-wave diode for the relay that it is
in parallel with. All of the operating conditions
including the required voltage are exactly the
same as in Fig. 2 as during any half-cycle of
the app lied control voltage one of the d iodes
provides a virtual dead short bypassing the
relay coil that it parallels and passing the full
rectified half cycle to the other coil.

Just a word in passing about the parts values
indicated in the accompanying diagrams.
.\Iany of the diodes indicated are far in excess
of the required ratings with their selection
dictated by virtue of their being the cheapest
size available locally at the time. However, as
the current requirements of various relays may
vary considerably and the availability and
price of diodes varies even more, it is sug
gested that you check the bargain ads.

Using the confi gurations of Fig. 2 and Fig.
3 has proved highly successfu l for performing
the vario us switching jobs for several rigs.
There are a variety of power supplies in the
rack at the home station, each of which is set
lip with two relays such as in Fig. 3; one re
Jay to turn on the primary and the other to
switch the outp ut voltage to whichever rig is
in use during transmission periods. The fila
ments for each exciter, amplifier, modulator or
what have you are controlled using the Fig.
2 scheme, as are coaxial relays for rf switching.
Of course, not all of the power supplies are
necessarily in use for any particular rig as the
requirements of particular rigs vary from some

t I n ter na t ional Rectifier Corp. Engineeting Handbook.
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control ci rcuits to be served by th is po rt
of con trol system

low powered rigs requiring only one supply to
more complex rigs which may require that
part icular supply plus two or three others.

Now the trick is to wrap all of these control
functions together into a simple package that
will allow one rotary switch to select the
proper power supplies and filaments and do
the necessary rf switching to put any of several
rigs on the air Fig. 4 shows in block form
just how easily this can he accomplished. To
simplify the project, all of the power supp ly
control relays have matched polarities; that is,
the relays which tum on the p rimaries of the
various supplies all require a negative half
cycle and th e output switching; is done with the
positive half-cycle. CHI in Fig. 4 eliminates the

Fig . 6

lO

positive half-cycle from the power supply con
trol leads during the stand-by period. CH" is in
serted between the functions which are to be
turned on during tuning up and those which
are to be turned on only during transmissions
and provides a sneaky way of allowing S. to
function as a tune-transmit switch. The pilot
light shown indicates when any rig is on the
air.

The control leads shown at the right hand
side of Fig. 4 go to a rotary switch which has
a number of sections, several sections of which
switch these leads on or off as required for
the particular rig which that position of the
switch selects. This takes care of power sup
plies, an tenna relay switching and receiver
muting.

The filament circuit control, and other func
tions such as switching the output of an exciter
from the an tenna circui t to an amplifier input,
requires a little different system and it is best
for these circuits to use a separate section on
the master rotary switch for each control lead
connected as shown in Fig. 5 which shows a
typical setup for one such fil ament control
section.

Proper choice of the rotary switch used
for controlling all these functions is very
important. The number of sections required
will, of course, depend upon how man y fu nc
tions must he performed. The switches that
come in knocked-down form are ideal for this
purpose as additional sections may be added
later if req uired (if the index assembly is long
enough in th e firs t place). Since comparatively
low voltages are all that will be handled by
this control switch, the sections can be spaced
quite dose together.

Before going on to some of the little refine
ments, it's about time to tackle the haywire
jungle. As a station grows, so, all too often
does the amount of haywire wadded, stuffed
and crammed ill behind its otherwise well con
structed units. All excellent way to dispose of
great wads of wire is to make up a distribution
strip such as shown in Fig. 6 (photo) . Such a
strip need be made up only of a number of
multi-contact female connectors of any ap
propriate type, spaced at convenient intervals
and connected together in parallel. E ach pow
er supp ly, exciter, amp lifier or what h ave you
is then fitted with an appropriate cable term
inated with a matching male connector.

In the installation shown, the female con
nectors on the strip are 33 pin Cinch-Jones
spaced on 5 inch centers. These connectors
carryall of th e control circuits required for
several rigs and in additon the de outputs of
all of the power supplies ( up to an including

.............. ...
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uni ts to the st rip should be made up with
shielded cable and well bypassed. The con
necting cables shown are made up of individ
uall y shielded conductors, inserted in neoprene
tubing. In between the 33 contact receptacles.
ordinary 110 ac receptacles are included to
nccomodate any rack sections that do at re
q uire connection to the control sys tem and
conuuon power supplies and also to provide a
handy place to pl ll~ in a soldering iron and/or
test equipment during servicing.

Ordin ary U-bolts , such as can be seen at the
lower right corner of the outside of the cabinet
and also just to the right of the distribution
str ip on the inside, are a very easy way to keep
loose wires behind the cabinet from getting
caught under the castors, and on the inside are
a good way to keep the high voltage leads for
the amplifiers, audio and rf cables back out of
the way. The section shown open on the photo
contains low level stages and power supplies,
etc., with the ad jacent section set aside for
high voltage power supplies and amplifiers but
with the control distribution for the two sec
tions interconnected. So, before you start feel 
ing smug, confident that you don't have need
of any such at your station. just take a look at
Fig. 7 (photo ) showing p art of the same sec
tion as shown in Fig. 6 before installing the

Concentrate on 20 meters - • - the
best DX band toda y. Use a Mosl ey
full ·si ze A·203-C wide spaced,
gamma matched , 20 meter bea m.
Feature s : VSWR 1.5/1 or better.
Roted fo r fu l l power. Assem bled
we ight 40 lbs , Turn ing redius 22
feet .

Exclus ive Mosley element de sign
virtua l ly el iminates e lernent flutter
and boom vibration .

for
20
rrlet ers

Fig. 7

500 vdc) as well as 110 ac for the primaries
of the fi lament and other transformers. By
passing can be done as required behind the
strip, and the cables connecting the various

"
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HY must be of the de variety with a capacitor
across the coil to hold it on during the switch
ing time of the other relays. The valu~ of C1

will depend upon the relay used and WIll have
to be determined experimentally.

Referring back again to the panel shown in
Fig. I, the failure indicator circuit is a nice
little luxury utilizing some bargain relays.
Two-bits each bought a bunch of dpdt her
meticallv sealed surplus relays that operate on
-4 rna . One of these was incorporated (with a
series resistor to drop the voltage ) in the
bleeder net of each power supply, The control
voltage which turns on the primary of that
power supply is also applied to the normally
closed contacts. As long as this relay in the
bleeder net is not energized the control voltage
for that power supply is switched to a failure
circuit which in turn energizes a relay hack at
the control panel. This latter relay interrupts
the control circuit at point "X" in Fig. 4 so that
the transmiter can not be turned on until all
of the power supplies required reach operat
ing voltage, or cuts off all of the high voltages
in case of a failure or overload in the middle of
a transmission. The resistor in series with the
bleeder relay should be adjusted so that the
relay will just hold under normal operating
load on that particular supply. A failure by
pass switch has been provided on the panel
in case it should ever be useful.

The master power switching is done by the
two push buttons shown at the left side of the
panel. These in turn operate a heavy duti]
relav with contacts more than adequate to
handle any size rig. The exact specifications
for the relay (s ) used for this purpose will
depend entirely upon the individual station
and whether it is fed by 110 or 220 vac, etc.
However, the general wiring: scheme is shown
in Fig. 9 . Separate contacts should he used
for the main line and the circuit to hold the
relay (s ) closed to prevent putting the whole
starting surge across the push button.

The stop button should be well marked and
placed where the XYL can find it in a hurry
.. . just in case.

It probably looks like a lot of work to go to,
and it is. Dut the next time your rig sends up
smoke signals and you start fighting that cop'
per jungle to get at it, or you go through a
long ritual when changing over from one rig
to another, stop and think about what you can
do about solving the problems in your station.
Better yet don't wait for your next crisis; do it
now and then settle back for some real relaxed
hamming.1

1
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distribution strip . . . remind you of anything
lurking in your vicinity?

Don't panic at the idea of having male con
nectors on the output of power supplies; the
ac input has to come in through the same con
nector with this svstem so assuming you have
proper bleeders those pins are cold whenever
they are not plugged in. Speaking of connect
ors be sure when VOH select the type to use, .
that you plan ahead and try to anticipate how
manv con tacts will be required even when you
finish that super band blaster you've been
thinking about building.

Now that we are back in operation we can
add some of those little extra conveniences
back at the control panel. One of the handiest
of them is a lazy mans push-to-talk that comes
on with the fi rst push and stays on till the
second. Latching relays are the easiest ap
proach, but leave much to be desired.

The circuit in Fig. 8 docs the job very
nicely and if there is any interuption in the. ,
power during a transmission (such as a power
failure or the tripping of an overload relay
anywhere along the line) the relays are de
energized until the condition is corrected and
the cycle restarted by pushing the button. It is
more convenient to use all dc relays since
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Richa rd F. Von Wickie W6TKA
643 Auro ra Avenue
Santa Barbaro, Calif ,

DSB Circuits

There are several ways of providing audio
to modulate douhle-sideband transmitters. All
of thcm have been mentioned ill amateu r pub
licatious, but not all have been widel y used .

Fig. 1. shows the most common OSB ar
rangement. The transformer. Tl , can be a
Triad A3 1X or a Thonlarson 200 76. A power
transformer call also be used. By using the
plate winding of the transformer to drive the
screen grids of the DSB tubes, all approxi
mately 3: 101' 4: 1 (or higher. depending upon
the characteristics of the power transformer )
step-up is accomplished. The writer has used
this system, and the audio quality is quite
good.

Another method uses a cathode follower ar
rangement, as shown in Fig. 2. Depending
upon the tubes employed, about 150 volts
can he realized at the screen grids of the DSB
tubes. which is adequate when using the
smaller receiving- type tubes ill a low-level
DSB balanced modulator.

A system the writer has used for some tim e
with considerable success and excellent audio
quality is shown in Fig. 3. This system as
sumes the existence of an A~ I transmi tter, and
uses both its rf and audio outputs. The big
problem, of course, which prevents use of con-

ventlonul modulation transformers il l most
DSB ap plications is the lack of a secondary
winding center tap. That lack can he over
come by lIsing rectifiers-either tube or sili
con-connected across the seco ndary as shown
in Fig. 3. These rectifiers, with the balanced
modulator tubes, form in essence, a bridge cir
cuit so that both the positive and negative
peaks cause audio voltage to be applied to the
balanced modulator screens. \\ 'e have used
both tube (6X4 ) and silicon rectifiers with
equally good results. The modulator ill the
author's AJ\I rig is rated at approximately GO
watts output, which is, obviously, marry times
more audio than is required for the screens
of the DSB tu bes, so resistor Hi is placed
across the seccndarv not onlv to absorb the• •
excess audio power, but to provide an ade-
quate load for the transformer. In the case of
the illustrated transmitter, a In-watt , 4000·
ohm wire-wound resistor is used, and the au
dio gain 011 the A~l transmitter kept very low.
Because of the limited amount of audio al
lowed to reach the modulation transformer,
and because the power output of the trans
former is intermittent, the I ff-watt res istor
shows no signs of overheating except on the
application of a continuous tone over a period
of about one minute. The audio circuit of the
transmitter was designed ' to minimize lows
through lise of sma ll coupling capacitors, and
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row, or stea l one, but lise a 'scope. \Vith a
single tone from all aud io osci lla tor as the
aud io input , load the t ransmitter as heavily as
possible and observe the pattern on the scope.
It should be the familiar "two-tone" ( if it
isn't familia r, then refer to any recent A. H. B.L.
Badia Amateur's H andhook!) pa tt ern. In
crease the audio gain and note the point at
which the peaks fl atten . ( Hemembcr tha t a
single-tone DSB signal w ill produce the same
pattern on an oscilloscope as will a single-s ide
band t wo-tone signal.) Then connect a micro
phon e and talk. You will find th at the same
peak on the oscilloscope ach ieved under single
tone modulation w ill he reached w ith your
voice a t a p late current meter indication
of between one-third and one-half the single
tone pla te current read ing. It is a t this point
where some DSB operators run into t rouble.
Many try to " talk up" the plate curren t me
ter to the point at which they would operate
under C\ V or A~ I cond itions. It simply cannot
be don e w ithout Hat-topping, which results in
d istortion and sp latter.

Remember, too, tha t to a linear amplifier, a
DSB signal is the same as a two-ton e SSB sig
nal, and fl attening of the peaks, and conse
q uent d istortion and sp latter, will occur at a
lower p late curren t meter reading than
would occur with a single-tone ssn signal.
The effi ciency of a linear amplifier is lower
in the case of a two-tone SSB or single- tone
DSB signal (around ,~()% is all that can he
expected) which may he a good argument
for using high-power, h igh-level DSB modu
lators, w ith their excelle nt Class C efficiency,
if you plan to run much over "00 watts PEP
input.
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.. Rocka fellow, "lI iKI1-Levei Balanced Modulator for
U.S. H." Q ST, April, 1960.

the capaci tor across the secondary of the
modulation transformer reduces highs.

The lise of auxilliary rectifiers was described
by Rockafellow 0, as was the next system to
be described. Fig. 4 illustrates a high-level
double-sideband bala nced modulator which
obtains both plate and screen voltage from
the modulator con tained in an existing A~I

transmi tter. T he rf drive is a lso obtained from
the Same transmitter. The only problem en
countered by the w riter in using this system
was that the voltages measured from one end
of the secondary to ground (a t the rectifie rs )
and from the other end of the secondary to
ground were not equal upon app lication of a
single tone to the modulator. The resu lt was
unequal voltages to the screens and plates of
the DSB balanced modulator tubes. Consul
tation with an engineer more learn ed than the
writer resulted in the conclusion that this
effect was caused by one end of the secondary
windin g having a la rger capaci tance than the
other end to the primary windin g. Various
v ..dues of capacitance were tried between the
individ ual ends of the secondary and primary
wind ings and the situation was noticeably im
proved with the lise of 160 mmfd between
one secondary terminal and a primary te rrni 
na l.

An important word of caution. Although
DSB is an easy way to "get 0 11 sideband," it
still requi res care in the construction and
operation of the equipment. Before you put
any piece of DSB equipment on the air, look
at the output with au oscilloscope. Beg, bor-
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The Zorch-Proof Connector

Roy Pa fenberg W 4WK M
-

In terconnection of hi gh voltage points in
high power transmitte rs poses several prob
lems. Factors to be considered include ade
q uacy of insulation, appearance, ava ilab ility
of materials and-most important of all-safe ty.
The photograph shows an excellent method
of making such con nections between chassis
units.

A ceramic feed- through insula tor of ade
q uate voltage rating is mounted at the h igh
voltage terminal point. The Feed-through stud
nut on the externa l connection end of the
insu lator is rep laced with a ft." diameter, in
ternall y threaded %" to }2" long round metal
post. A standard, ceramic insulated tube plate
c lip is then used to complete the connection .
Suit able pla te clips are manufactured b y sev
e ral firm s. Of these , the Na tional Radio type
SPP-3 is perhaps the most w idely ava ilable.

The round metal posts may b e m ad e from

T he Zorch-Proof
Connector ot work.

/

j6

rod stock or may b e p urchased. Internally
threaded , round metal posts in ~" diameter
were not found listed in the p arts catalogs.
Va rious finns stock round , %" diameter, cad.
mium plated b rass posts with unthreaded
clearance holes. It is a simp le matter to tap
the screw clearance hole to accep t the stud
used in the feed-through insulator. The follow 
ing listing gives Herman H. Smith part num
bers for ~~" and )2" round p osts :

Clea rance Hole
Length "4 "6 "8

'/s" 2346 2 111 2 116
liz" 2347 . 2 112 21 17
Cable used to in terconnect the plate clips

m ust be suitably insulated. Automotive spark
pl ug cable is one possibil ity: TY high voltage
lead another. P rohablv the best cable for thi s
lise is neon sign cab le. Known as U L type
GT O- lS, th is cable is rated a t 15 kilovolts.
Because of its high voltage rat ing, easy avail
ahi lity and low cost, this cable is widely used
ill commercial t ransmitters.

TIle u-chuiquo descrilu-d above is not limit
ed to chass is int ercouncc-tious. ~IaIl Y h igh volt
age components lise th readed stud terminals
which lend themselves to th is treatment. Sim
p ly thread on the round p osts and comp lete
the wiring with tube dip te rminat ed high
voltage patch cables.

The wir ing method presented here is n ot
intended for use in exposed locations. Ahc(J!ls
house hig h vo ltage circuitry in in terlock p ro
tected cabinets . However, it is sometimes es·
seutiu l that eq uip ment he tested with power
applied, I I I such cases, exercise the grea test
caution and stay d ear of the high voltage
circuits. T his improved insula tion system wi ll
then sen-e to minimize thr- (tlllgt'r of in.rdver
tr-nt CO li tact wilh (,xpos('d high voltage points.

. . . W4WK~ 1
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(Subsidiary of Consolidated Electronics Industries Corp.)
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l enna-Rotor stands up under severe
conditions. Tests prove it is the strongest,
most durable antenna rotator availa ble
for amateur use on all antennas up to 25 SQ .

feet in cross sect ion, inc luding six element
10-15-20 Ttl-bander antennas.
This latest Alliance Tsnna-Rotor will turn
heavy antennas and is designed to withstand
wind velocities to 90 m.p.h. in accordance
with L!. A. wind loading standa rds. f he
patented rigid offset design dist ributes
the load re sult ing in superior strength to
weight rati o for greater ease of installation.
Featu res anti-windmilling, gearing and brake
system to maintain positive positioning
and eliminate ove rtrave l. Unit, enclosed in
a sturdy, ribbed die-cast zinc housing, is
lightweight and simple to set up. If you can
lift your antenna and pu t it on theTerma
Rotor . . . it wi ll support it, hold it and turn it.

• New Precision Machined Stee l Drive Gear
• Greatest Positioning Accuracy Possible -

The new Alliance transistorized automatic
C-225 featu res a patented phase-sensing
bridge similar to laboratory test equipment
and is now avai lable exclusively from
Alliance for HAM users. Affords automatic,
stepless, synchronous pinpoint position ing
accuracy throughout 360 0 of rotation that
reduces or eliminates interference.
All this with noiseless control.

•

LL C
'~.. ,.. Tenna-Rotor®for

10-15·20 Tri-Bander
.Ham Installations

-
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John Be ll W 5NGX
2 549 Eost 10th St.
Odessa, Texes

A Full-Wave Bridge With One
Filament Transformer

Hecently, while searching around for com
ponents to he used in a medium high voltage
power supp ly, 1200 to 1,500 vo lt class, this
bridge rectifie r ci rcuit was dreamed up to lise
with the components on hand . A 750 volt ,
each side of center tap, plate transformer, and
TV damper tubes. for rectifiers, in a bridge
recti fier circuit , to give the d esired higher
voltage, for more efficient operation of OUf

linear amplifier ill SSB service. This bridge
is very unique ill that it uses only one filam ent
transform er.

Silicon type rectifiers were fi rst considered,
hut they have their own pa rti cular drawbacks.

••

6AU4

FIG I

and arc expensive, when it is considered how
mauy it would take in a series arrungement
in euch leg of a bridge circuit, opera ting at
these voltages. Tube type rectifiers still seem
to be the best bet ill this circuit, hut using
816 or 866 tubes requires the lise of three
fil ament transformers, so cathode type tubes
were considered . The ideal tube should have
its cathode separate fro m, and he independent
of. the fil ament. The half wave rect ifier tubes
developed for TV d amper service fill th is re
quirement, and have been used ill high volt 
age power sup p ly circuits many times by ama
teurs. Several articles have appeared in the
ham publications ill rec-ent years using these
rec tifiers in bridge circuits. P ractically all of
these ci rcu its use a 5U4 tube for one half of
the brid ge und TV d amper tubes for the other
half of the circu it. This a rrangement is co rn
manly known as the "economy power sup p ly,"
and uses a TV set power transformer with a
bridge rectifier circuit to get twice the output
volta ge, as you would with a full wave ar
runuemen t. Around 700 volts can be ob
tniued from the ecollom y supp ly, using a pow
er t ra nsformer from all old TV set, and its
schc mu tic- is shown ill Fig, 1. One object ion
to this c-ircuit is that it tukes two filament
t ransformers. one of :> volts or the ;'iV-I, and
anot her of 6.3 volts for the cathode type recti-



was clone so a choke of a lower voltage break
down rating could be used. This particular
one used here has a rating of 8 hv at 300 mao
r\ choke ma nufactured for use ill a TV set
could he used ill th is wa y, because the actual
high voltage is not 011 it, as it is when the
choke is placed in th e positive lead . It is still
considered to he a choke input filter however.

Money-wise, this type of supply heats all
other types, we th ink . A transformer with a
rating of 7.50 volts each side of center tap,
costs about one third the price of one rated
at 1.500 volts each side of center tap. Rectifier
tubes : The 6AU4GTA cost $ 1.80 ham net, on
the current tube price list. And of co urse the
!,jg savings is in the fila ment t ransformers :
()nly uno against th ree ill a conventio na l
brid ge c-i rc-ui t , or two, ill th e econom y type
supply, shown ill Fig. I.

I ful ly expect some rebuttal Irom readers
of this article, tell ing the many reasons why
it won't work , but I would welcomcnnv con
structivc criticism. This power supply has
been in lise here for seve ral months 1I0\\', and
I have never had one hit of trouble with it.
.\I y linear amplifier uses three 837's in a
grounded grid circui t , and I d rive them to
3.50 ma 0 11 peaks, wi th a Centra l Electron ics
20-A exciter. I have never once been given a
report of flat topping, hum or di stortion being
noticed, or any of the ot her things th at ('0 11 1d be
caused hy power supply troubles .

In closing, I would like to say tha t this is
all excellent power supply; as good as any that
I have ever had in my shack. Also , I would like
to mention my two good friends, \ \ '5S IlL and
K5F~lJ , who have built Ill' similar type power
supplies, and their uni ts have worked equal
ly well with voltages lip to HJOO vol ts.

This power supply was designed for Single
Side Band operat ion, with high p eak currents
drawn From it, with a relatively low average
va lue. For constant cu rrent servic-e, with cur
ren t req uirement higher than the capabilities
of the tubes, it is defiuitel y not recommended .

. .. \V5I\GX

6AU4

FIG 2

6AU 4

,SOC),", ' HV

• •
~ • ~O~, ' I'~OO'o' ' 00*."

L..__6AU4-r · ~ 6AU4 = -=-

fiers. T his is definitely an improvement, in
our way of thinking, for a bridge circuit, but
we are faced with the problem of needing two
filament transformers.

Since the TV damper tubes work so well ill
the arrangement ill Fig. 1, and this set-lip
has been in use uumy years, so is pretty well
p roven. there is 11 0 reason why th e TV damper
tubes can't be used for the other half of the
bridge circuit, provided they have sufficien tly
high enough voltage ratings. Since the TV
dam per tubes have a cathode in them, sop
arated from the filamen t, our prohlem of the
mult i filament transformer is solved, as shown
in Fig. 2.

Searching through the receiving tube man 
ual. our choice of rectifier tubes is th e
6AU..fCTA. The main rat ing we have to look
for here is th e breakdown voltage, from heat
er to cathode. The tube manual gives it as
4.500 volts, and that is about three times th e
voltage we plan to use in our power supply,
so th is tube should suffice. Now, another ra
ting to consider: Maximum operating plate
current, and it is .210 rna, which is a little un
der the maximum peaks, pulled from the sup
ply, hut well above the average value. So,
from the tube manual, this tube fi lls our hill
for a good rectifier, with a separa te cathode.
Another d amper tube that would be OK for
a rectifier in this circuit is th e 6D E4. It ac
tually has a higher heater to ca thode break
down voltage rating, but the average de plate
current rating is only 180 nut, therefore th e
6A U4GTA is sti ll the best tube, with all fac
tors considered. Actual voltages are as fol
lows: T he transformer secondary no voltage
is 1530. \"ith the bleeder current and static
plate current being drawn 011 the linear am
plifier, output voltage is 1430 volts de. O n
voice peaks the meter on my linear amp lifier
indicates 350 mu and th e voltage drops to
1350 volts de, which is fairly good voltage
regula tion , with only 8 mfd of capaci ty on the
output of the power supply. ~lore capacity
could he added and even bet ter voltage regu
lation could be achieved; however this holds
true for any power supply, regardless of th e
type of rectification used. Another hint is to
use a good, stiff hleeder resistor. If a power
supply has a good, constant load on it, the
regulation will he much improved, when high.
er curren t is drawn , plus th e sa fety factor of
diseharging the filter capacitors when th e pow
er supply is turned off.

The only other thing that is a little different
about th is p ower supply is the placement of
th e fi lter choke ill the nega tive lead . It is not
anything new, hut is a litt le uncommon. This

n



MULTI-POLARIZED TWIST
For trocking, bock scctter, Moonbounce

Priced from $29.50 to $186.00

ft
VHF AMATEUR

COMMUNICATION
ANTENNAS

1

MAKE YOURS A REAL SIGNAL .. use 0 CUSH CRAFT A N TEN NA!
Whether you ore Tra cking Sate llites, Moon Bouncing, OX-jog, Rag Chewing or Winning

Contests - you will do it beller, more efficiently, and 0 1 a lower cost with a Cu sh Cro ft

Antenna. You will hove 0 signal that really r a d ia te s when you buy Cush Craft ••• the
antennas wi th a " PATTERN OF FIRSTS" in Am ate u r Comm u nica tions.

u

-zv

PERFORMANCE PROVEN 6 MET ER BEAMS
3-5·6· 10 elements
Priced from $14.95 to $49. 50

THE BIG WHEEL
Omnidirectional gain ontennos

Priced from $8.95 10 $55 .55

SQUALO MOBILE & FIXED ANTENNAS

MULTI-ELEMENT YAGIS
Single, dual, quod stack arrays
Priced from $9.75 10 $84 .50

Omni-dlrectionct, horizontolly polarized, square

an tenna. for cor top or bose atct lcn mount ing.
Pr iced from $9.45 10 $66 .50

COLINEAR ARRAYS
16·32·64 elements
Priced from $9.85 10 $ 13 3.50

40



GOT

A

SIGNAL

TO

RADIATE?

ANOTHER

CUSHCRAFT

FIRST!
.sQUAlO is 0 full ha lf wove. hori zon ta lly pola rized,
o m n i-di re c t io n a l ontenna. Outstanding all a round p er 
formance is achieved thro ugh a 360 ~ pattern with no
deep nulls . The square shape 0110 _ $ f ull ele ct rico l
le ng th in compoCI d ime nsions . Direct 52 oh m Redd i
Match fe e d provides ea se o f luning and brood bond
coverage .

The 6 me te r Squolos a re com p let e ly unive r sc. l for
mount ing anywhere . They c re packaged w ith rubber
suct ion cu p s for cor lo p mounting Clnd a horizonta l
center support for mo st o r tower mo unting . The 10
15-20 and 40 meter Sq uo lo s ore des igned fo r mosl
o r to w er m o un ti n g . Sqv c!c is ideo l for ne t con tro l,
moni to ri n g, or g en e ral cove ra g e .

MAKE YOURS A

• • • use a

REAL SIGNAL
CUSH CRAFT ANTENNA!

• • •

NET PRICE
$ 8.45

12.50
19.50
19.50
23.50
29.50
66.50

DESCRIPTION
2 Meter 10" square
6 Meter 30'" sqcare

10 Meier 50" square
11 Meier SO" square
15 Meter 65" square
20 Meier 100" square
40 Meter 192" square

MODEl NUMBER
ASQ.2
ASQ·6
ASQ·I0
CSQ.ll
ASQ·15
ASQ·20
ASQ·40

Design 0 complete mu lti b ond en

te n na sy s te m to mee t you r ow n
requirements . Squolos con b e
mounted one above the other c r
a b o ve exi s ting beams on a sin
g le mos t. Th e Sq uaro tre e is a
horiz onta lly p ola rize d . o m n id i ,
recticnc t sys tem in an y com

binat ion of th e 6 th ro u gh 40
meter amateur bands . Th e
Squolo tree to ke s a m in im u m
amou n t of space, a nd d o e s
not requ ir e ext ra radio Is.
g ro u n d wi res , or ro ta to rs
co m mon 10 most multi
b a nd ly stem s.

A SIGNAL THAT

WHEN YOU BUY

THE ANTENNAS

IN

YOU WILL HAVE

REALLY RADIATES

CUSH CRAFT ...

WITH A " PA TTERN OF FIRSTS"

AMATEU R COMMUNICATIONS.

. . . you w ill do it better , more
e ff ic ient ly, and at a lower co st with

a CUSH CRAFT ANTENNA.

Whether you are

• TRACKING SATELLITES

• MOON BOUNCING

• DX-ING

• RAG CHEWING

• WINNING CONTESTS



Robe rt D. Co rbe tt WlJJ L
4 6 Prospect St .
Torring ton, Conn .

A Cheap SWR Bridge

The above will only hold true if the meter is
adjusted to exact ly full sca le in the forward
posit ion .

The unit to be described in the following
paragraphs is not "just another S\V H Meter"
bu t is designed to be easily duplicated, and it
makes use of a printed circuit hoard for the
critical part of the unit .

As can be seen in the photo of the interior,
the section of line that is used for indication of
S\\'R is made up of a section of double sided
printed ci rcuit hoard at the suggestion of
\ VAI CCII . 0 11 one side can he seen the por
tion of line that is connected between the input
ami outpu t coax connectors. Also on this side
may be seen the d iodes, bypass cap acitors, and
the load resistors. O n the reverse side of the
hoard are the two pick-up loops that provide
the indication of forward and reflected power.

On the front panel of the unit are mounted
the meter, calibrating resistor, and the selector
switch. It rnuv be noted that the switch I used
is a DPDT. T his is because it is w ha t I had
available at the time. All that is necessarv is
a SPDT type . The ca libra ting resistor is a 10 k
to 50 k pot. The meter I used in my version
has a special scale that is calibrated ill S\ VH
ratio. but you muy lise a 0·1 lila meter and usc
the cha rt below.

Inside view of the SWR Meter . The specie!
pick-up line at left is available inexpensivel y.
See end of article for details.

Following is the ca libra tion
specified ill the par ts list.

Meter
o
]()

20
33
50
60
66
~o
1 -

for the meter

SWH

o
1 0 . :":J

1.5
0.0
3.0
4.0
5.0
6.0
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Schematic diagram of SWR bridge . Pick
up line is ava ilable from Hcrr ts Co.
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RADIO AMAT EU R116 k '
~

c:a 00 INC
• Dept. B, 4844 W. Fullerton Ave.

Chicago, III. 60639

WORLD PREfiX MAP-full colo r, 42" X
29" shows pr efixes on each count ry .• •
OX i ones. t ime zones, cities. cro~s refer
enced tableS-...........•........·post pald $1.00

RADIO AMATEURS GREAT CIRCLE CHART
OF THE WORLD - from the center of the
Uni ted States! full ector. 2~ " x 25",
li sting Great Circle b~anngs In degre~~
for six major U.S. Cit ies; Boston, W,"
tngton, D.C., Miam i , Seattle, San ran
cis co & l os Angeles . t ld $1 00pos pal •

UNITED STATES MAP- A' , 50 ~tates with
call areas pr elixes. OX and t ime zones,
FCC freq~ency allocat ion chart. Plu s
interest ing inform at ion on su 50 ~tates .
fu ll colo r , 29" x 17" . .. • . . postpald 50¢

WORLD ATlAs-only Atlas compueo fo.r
amateurs. Polar pro ject ion, S IX ccntt
nents pr efixes on each count ry : . . f uJI
color: 16 pages ···· postpa id

c omplete reference library of m~ps-set
of 4 as li sted above ,post pald $2.50

See your favorite dealer or order direct.

RADIO AMATEURS REFERENCE LIBRARY
Of MAPS _ ORDER YOUR SET TODAY!
~~. , ;! .

• Great Circle Bearings • "Q" and "t" Silnals
• Great Circl, Charts • World Tim, Chart
• Prefiles by Countries • Int'!. Postal Rates

United States Listings $5.00
ox Listings 3.25

See your tavortt e deale r or order d irect (add 25(: for mailing)

Premlt-r i\ \ IC 100 5 (h·h .))
Sim ilar tn ~hllri lt· 850 (G. ] ma l

1:\0 7
150 oh m

4 70 pf
IOkto 50k

SPIlT
Regular rHF t ype

Parts List
Cahin{'l
.\I I'I f'r
Diodes
RI , KZ
CI, C1
R.;
~ l

Coax fit tings
).l i"C Ha rdw are

The WI an, SWR Bridge
We thi nk t hat thi>l ig about the m ost i nexpensive

good S \\' R Br-idge ava ilable. I t's verv s im p le to m ake
us inl{ our s pecia l pick U JI line and t he br-idge is /(00<1

for both the H F a n d the V HF ra n z e .
The pick up board $1.00
The pick u p board with all p a r ts m o u n t ed 3.00
The s pec ia l meter with ca librated scale .. . 6.00
And if you h ave the meter alrea d )' , the

seale alone $1.00

All pr-ices include postage.

The Harris Company
56 E. ~lain St reet Torr-ington, Conn.

The CPO·CWM
The s u pe r -s im p le code pj-actice osc illa t o r anti C \V

mon itor by W t J J L in the J u ly n lflaKe 32 ) h as
a tt ructed a lo t o f attention. W e have the CPO
CWM p ri n ted c i rcuit hoard with Itll parts loca t iotr s
shown 50¢
Or you ca n bu y t he pc board w ith a ll o f the p a r t s
mounted $2.5 0

Once connected in to the antenna svstetn of
your sta tion, operation of the uni t is simp lic ity
it sel f. All that is necessary is to fl ip the sw itch
to the forward position and then adjust the
calibra ting control for fu ll scale deflection of
the meter. The switch is then placed i ll the
reflected position and the S\VH is read direct ly
from the me ter scale.

If you find that your S\VH is much hi~her

than 1.5: I I suggest that you inspect and ad
just your antenna. Remember that the S\\'H
can be reduced only by adjustment or trim
ming of the antenna . It can never be reduced
by adjllStin~ the transmit te r. . . . W1JJL



David Midde ltan W7 ZC/WSCA
Box 303
Sprlnqdc le, Utah

Slowing Down the Tuning Rate
on the Drake 28

- 2 8 DRILL HOLE

DRIL L '"

I ,'" ", .

+

~",,, I
~2.5~ ~

+ 125"1 D HO\.E

---'--'--- '----+-~

Try this. You will he amazed at the ease
with which you can now tune in signals,
effortlessly and without the "flywheel" effect.
The planetary drive adds firmness, yet does
not add any backlash, and it sp reads them
outl

2.15 "

1315 "

FIG. 2 PLATE _ hlATE Rl AL 1/16- hl ETAL
oe 1/ 8" BAKELITE STOCK

tened in place , using two small flat washers to
protect the panel from possible scratching by
the hracket- or smooth dO\\11 the bracket edg
es, and carefully align the drive mechanism to
permit smooth operation of the drive shaft on
the existing hearings, when the Jackson drive
is in place. Fasten the screws holding the
plate; drive and panel tightly. Heplace the
Drake knob. Tape the removed Drake screws
in a safe place for replacement, if desired.

This modification is worth while and sim
ple. It does not violate the "Guarantee", and
the original state of the receiver may be ob
tained in a minute by removing the plate and
restoring the knob. If you desire to do so, a
simple inspection of the inside mechanism of
the Drake 21\ will reveal how the Jackson
d rive may he installed permanently.

. .. W7ZC/W5CA

FLAT WASHER SEE TEXT
2 REO.

.. SET SCREW

7#"=~~=:7.SET SCAEW ' . 3/4 -
8RACKET

C.I/2 M

BRACKET
TOP VIEW Of' ASSEloUILY OF AUXIUARY
PLANETARY OR IVE FOR DRAKE RECE IVER ruN ING

DRAI<E DRIVE SHAFT 28

PLATE ...
SEE'10.2

PLANETAR '" DRIVE-~-r"'n''-,
see TtXT

FROfoIT PANEL ?;::::;:::::::!:=!~~ ~~~~OI'lAKE 2 8
5 /3 2 3 /.

SCRE¥!. NUT,
LOC I( WASHER
6 EACH IIEO.

FI G. I

The int roduction of the Jackson Bros. (Eng
land ) planetary drive made this possible. This
device , a ball-bearinged precision drive , is
available from Arrow Electronics Inc. (900
Broad Hollow Hd., Farmingdale, N.Y. and
other of their stores ) for $1.50 each.

A plate, see Fig. 2, is made to hold the
Jackson drive out from the panel. See Fig. 1.
Four brackets, six screws and two longer sheet
metal screws are required ( the latter to re
place the two screws normally in the right
hand side of the Drake 21\ ) . Remove the
normal Drake 2B tuning knob.

Remove the two sheet metal screws at the
lower right hand corner of the front panel.
Mount the plate, with the Jackson drive fas-

Users of the exce llent Drake 2B may now
slow down the tuning rate by a factor of 6 to 1
without modificati on of the receiver. The
method described here permits the use of a
planetary gear drive to reduce the normally
fast tuning rate to a point where, for ex
ample, the 7200-7300 section requires 14
turns of the tuning knob. This figures out
to be about 7 kc per tuning knob rotation!
Yet there is i\0 backlash, the tuning is smooth
and even, the calibration is not disturbed.
and the hand spread is something wonderful!
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Wayne Green W2 NSD/l

W2NSD
•

In Europe

A little while ago I shoved the nccumulntecl
work on Illy desk aside and turned on the reI
ceiver to see what was around on twenty. I'c
just gotten a OX bulletin From Puerto Rico
w hich mentioned severa l exo tic stations that
should hc act ive . .. perhaps one of them
would be around. Nope, not mil ch doing ...
fairly quie t this afternoon. Oh, oh . . .
UA3KRD in Moscow signing wi th someone in
Africa. I gave him a short call .. . I'm 5-9 ill
Moscow. \Ve talked for ahou t fifteen minutes
and then signed . .. and there was Janos
lIA5A~1 ill Budapest calling me.

Back in Xlay I visited Budapest and had a
wonderful time ta lking with Janos and the
other members of the Centra l Radio Club .
They even invited me to use the club sta tion
for a few QSO's! I remember my sta te of mind
as I crossed the border into Hungary from
Aust ria, driv ing my V\\' . I was pretty worri ed
. .. I didn't know what was expected of me,
or what wo uld happen . At the border no one
spoke allY E nglish, w hich didn 't help matters.
Further, I d idn't even have a visa to get in the
country. And in my pocket was Hungarian
currency tha t I had been sold cutrate by the
Austrian border guards ... illegal currency.

The soldiers with guns, heavy gates across
the road , uud other unfriendliness cont ributed
to Ill y state of mind . Several times as I neared
the border I thou ght serious ly of turn ing back.
I didn't know if other people worry themselves
over things the way I do I wonder if I
have enough money along enough of the
local cur rency ... will I have car trouble .. .

••

run out of gis do something wrong ...
have an accident not be uhle to find the
people I'm going to visit ... etc.

I waited at t>c J mr of the cus toms buildin g
for 'some word f \l1:1 the official that had dis
appeared with mv P issport twenty minutes be
fore. It seemed imp ) -sible that here I W,lS on
a major border crossing point between Austri a
and Hungary and I was the on ly person cross
ing that mornin g. Suddenly a cuckoo clock
started sounding somew here ill the distance
... followed by another. I startled the guards
by laughing when I suddenly realized that
those were cuckoo birds I was hearing ... the
real thing.

Soon my visa was ready and, passport in
hand , I started ofr toward Budapest. Hungary
could just as well be parts of New York or
Pennsylvania with rolling mountains an d Hat
plain s. It was beautiful and I soon gathered
courage. The bi g d ifference is in the houses
and lack of cars. There are bus stops every
milc or so along the road, but hardly a car.
Now an d then I would pass a bus or govern 
ment truck . . . an ox cart or horse-drawn cart.
As I approached towns I had to be careful of
groups of people walking.

About twenty miles inside the border some
soldiers guardin g the road Hugged me down for
just a moment . . . the same thing happened
011 my way back out of the country so I sup
pose that they have all roads guarded to keep
people from gett ing close to the border unless
they have business there.



The road was fine . . . about the same as one
of our small county roads in New Hampshire,
so [ perked along at 60-70 most of the way.
In the European tradition all of the houses
were in village groups. You rarely see a house
out in the country in much of Europe. Almost
all of the houses in the villagcs faced small dirt
( mud) roads of either side of the main high
way. Xo stores much, no restaurants, and noth
ing even remotely approaching a road-side
stand selling: anything.

As [ drove [ ruminated over the self-destruc
tive urge tha t had brou ght me to Hungary in
search of HA5A~1. Why not stay in Peterbor
ough where everything is completely fam iliar?
W hy ulcerate myself venturing into something
as unknown as this? And what will happen?
These people are friendly enough, I guess, but
they speak virtually no English and not even
any French. If I have any problems it is going
to be rough . And I'm su re to have problems
fo r [ have managed to lose all hu t a very old
address of I1A5A.\l's. Janos is one of our sub
scribers in Hu ngary, so I dropped him a letter
a few weeks hack explaining that I would he
visiting. Just a few days before my departure
Janos called me on twenty meters and said he
was looking for me. Naturally I left without
his address. Great, eh? In Stuttgart I got an old
address from a DXer. In Zurich I talked wi th
my home sta tion fro m IIB9H.G and got his new
address ... and I lost it almost imm ediately.
III Ceneva I forgot to look in a Callbook.
Hmmm.

Along about five o'clock I arrived in Buda
pest ( Budapesht, they pronounce it ) and
stopped at a newsstand to try to buy a map
of the city. My sign language was successful
and the woman pointed at a nearby stationery
store. A few minutes later I foun d the old
address . I asked a woman at the house for
Janos . .. no. She called to a fellow that was
just leaving and fortunately he knew enough
English so I was able to exp lain my prohlem.
He asked around ... 110. Then we tried the
phone hook ... aha, two Emmer janos's. I
d rove him to his apartment and he phoned for
me . .. and found Janos, who gave him in
structions. After a gbss of wine, a look
through his fam ily album at pictures of his
wife and children, and a tour of his apartment
we left and he directed me to the Central
Radio Club a few blocks away. Janos was
there waiting for me and the chap, obviously
very pleased to be of help , excused himself
and q uickly walked off.

Janos took me in and introduced me to the
half dozen or so hams gathered for the regular
Friday night club meeting. Fortunately most
of them spoke English quite well and we had

a wonderful rag chew. Also visiting that eye
ning was Fred D.\13R.\1 from Eastern Ger
many and George \ V0 UXQ. George offered to
put me up in his hotel room [or the Hight .. .
appare ntly hotel rooms are hard to come by
here . .. and I readily agreed, realizing that I
would probably learn more about Hun gary
from this veteran than any other way.

The Central Hadio Club has its own club
building, complete with an old army trans
mitter which looked like it could put out sev
eral kilowatts (shades of Cali fornia). It seems
that Radi o C lub members arc ahle to get cast
off equipment from the airlines, busses, PTT,
taxis, police, etc. T his is one advantage of
having all the communications owned by the
State . Just think what our ham sta tions would
be like if we could get all the replaced gear
from all the various users in our country! Say,
what does happen to old broadcast transmit
ters?

George and I went to the hotel and had din
ner about 9 p.m. George, hei ng: an expert at
these matters, had no problem in waving on
the girls who wanted to share our meal (and
evening ) with tis. Lucky for me I was with
him or else I might have had to endure the
company of a beautiful blond ( English speak
ing ) ~irI for the night.

D inner was good, hil t expensive, costing
abou t $8 for the two of us, wine included . T he
hotel caters to fore ign visitors so their prices
are quite high by Hungarian standards .

Ou r country, in an attempt not to help the
Russians any more than possible, has a pretty
tight embargo on electronic eq uipment to
Hussia and the satellite countries. George is a
salesman for W ilcox and has managed to break
this harrier and sell some of thei r airhourne
equip men t to several of the iron curta in coun
tr ies. lIe was ill Budapest for a few days to
exhihit his equ ipment a t the Budapest Fair.

\ Ve talked until after midnight and I gath
ercd that he has great hopes for increased un
derstanding between the cas t and west and a
healthy growth of trade . It seems to me that
the U.S. would be verv clever to subsidize the
mau ufuctu re of small inexpensive automobiles
for sale at a low price to Hungarians. T his
could change their whole economv uud, I be
lievo. perk it lip tremendously. The auto in
dustry is one of the foundations of the U.S.
economy _ . . it could be elsewhere. Judging
from how hard the Hungarians work for their
extremely expensive tv sets, I think they would
work around the clock for cars .. . gas to run
them . . . and it could change everything.
Typical American reaction, I suppose.

We got up early the next morning, the usual
coffee, rolls and jam European breakfast and



then out to the Fuirgruunds. The day was
raill ~ ' and d ark .. . bah . I wandered around
the fair for a while, looking for things to snap
with my c..uuern, but the dark and rain d idn't
encourage the expenditure of milch color film.
Suddenly I came on the U.S. exhibit. ~atllr

ally 1 went in to see what kind of stuff we were
d oin g to sell the United St ales to the HUII 

gartaus. T he exhib it was a gigantic garish
affair mos tly taken over with big: ads for how
rich we are . .. hundreds of pictures of Dill'

b ig: tv sets, ca rs, lavish homes, kitchens, ap
pli ances, fu rniture. I sup pose that we do have
a few people that can live like that , hut d arned
Icw tha t I've met. Thev had a 8 1000 hi-fi and
C)lIC of those $:);50 ('as~' chairs in the "typical"
living room .. . the ln-f was hlast ing out a
demo tape, One each of the popula r brand
cars were lined li p outside the exhibit. They
eve II had a ham stat ion set lip ... \'1/('11, piled
up . for it was all just thrown ill a small booth
wi th nothing: hooked up. T he poor Hu ngarian
in charge of the ham exhibit knew absolutely
nothing about the equipment and was patheti
ca lly eager to know what it was all for , how
much it cost, who used it , e tc" so he cou ld
answer the fair gael's questions. I understand
that a license had been applied for and a lmost
came through, then the Vie t Nam d ifflcultv
upset things. From what I could gather from
the peoplc at the fa ir the U. S. exhib it is one
that t ravels from fair to fai r with two Ameri
cans ru nn ing the whole thing .. . one a fat
arrogant loud mouthed cigar chewer and the
other an insignificant mouse who was unable
to make any d ecisions. Feelings ra n quite higll
against them. Makes you proud to he an
American .

Not knowing the language at all I was
afraid to plunge into one of the chow lines in
front of the food stalls. Perhaps Ceorge would
help me through this hurdle. Fair-Iy well
pooped T went hack and grubbed George at
about 2 p~r and we headed alit for lunch. He
went right by the food booths, in spite of my
plucking at his sleeve. B e knew a better place
nearby. \ Ve p assed people working on b ig
plates of shish kabob, goulash. and other un
kn own h ilt interesting dish es. W e walked and
walked and walked. Hmmm . lu-re it is. but it
is too fu ll. \ Ve went on for another hal f mile
to a restnuru nt set up for the exhibitors where
they had p articularly' poor h ut r-xpeusive food
for the foreigners.

It was la te in the afternoon when we got
back to George's exhibit. \ Ve found that
OK l~ IB had been there while we were gum'
and would he hack ill a half 1101l r. I was dis
traught at missing Beclu, the best kn own OK
ham in the world, hilt I was go ing to he la te

for all appointment with anot her H ungarian
hall I in a small tuwn about 80 miles away.

I hid Ceorge good bye and thanked him for
making Illy visit to Budapest so educational
and entertaining. I drove back to the hotel ,
checked out and asked for my passport. O h,
sorry, come back at 3 P~l. 1 said it is now
4 : 15 and I am late, w hut do yo u mean come
back at 3? Oh, you are leaving? Yes, may I
han' my passport. " ·ait a moment please .
F inally, after a couple phone calls , they sent
a be-llhop wi th me to the police station several
blocks away and 1 got my passport. Som e
society.

Since I was a little low on gas I drove a few
blocks to where I had seen a state owned ga'i
station. Sorry, all the gas has been sold out for
tod uv. Oi. I drove 01 1 to another that I remcru
ben-d passing ... IOll g line wait ing there ...
rill going to he la te. I can sec that 1I0 W . I
parked at the end of the line and walked li p
to the front to see how much it was and if I
could bu y enough wi th the money I had left.
They looked at me and back at my car and
someho w got through to me that 1 needed
super and all they sold a t this stat ion was
regular grade. I remembered that the V\\'
people had explained that I m ust use super
at all costs in the communist countries. They
explained that I would have to get super clown
by the railroad sta tion. OK. I drove back to
the station, across the street from my hotel. and
located the super pump by the long line wait
ing for it. It was 5 P~I by now and I could see
that I definitely was going to he late meetin g
Harry in Gym.

About a half hour later I finall y mad e it to
the pump and was ready to go ... about 50~

a gallon . I drove through the center of Buda
pest, over a bridge, and found myself out in
the count ry. T put my foo t down , hoping to
make the two hour trip in l~ hours and arrive
about on time. There was little traffic ... with
the least expensive cars costing about 85000
and salaries running about one fi fth of ours it
is easy to see why there are not many p ri
va tely owned cars yet.

By not slowing d own too much goin g
throu gh towns T managed to arrive at C vor
three minutes early. H arry was waiting for me
in the appointed spot.

W e parked my car and walked around with
him showing me the town . H e told me how he'
had been with the freedom fighters hack in
1956 and as a result would never be able to
get a ham license again. He fel t bad about the
loss of his beloved amutenr radio and the fad
tha t hp wo uld never be able to leave the com
munist count ries or rise to any import uut posi
tion , hilt philosoph ically shrugged it off with
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the observa ti on tha t a t least he was alive,
somethin g nut manv of those involved could
sa\' .

I ll' and his wife treated me to a wonderful
di nner. then we went out for collcc. hack home
for cakes an d talked unt il 1 :\ \1. T hey fixed lip
the couch for me. Fortunutelv I was not far
enough to the nor th to worry ahont having to
entertain the wife after lights out . a delicate
problem which one can stew over if he has a
vivid enough imagination and his host has a
lovely enough wife.

Up at 7: 30 ... a q uick hot chocolate . . . a
warm goodbye and off I go through the COIl 

tinning rain. A few minu tes later I arrived at
the border and, after about 15 minutes of
paperwork and a careful inspection of the car
I wus breat hing sighs of relief as I entered
Austria .

Xow that I've been there I wouldn't hesi
tate to go hack. T he people were universally
friendly . .. those girls in the hotel might have
been friendl y too. But next time I want to get
there when the sun is out and bring back color
slides of lovely Budapest to show you at clubs
and hamfests. If you run into any of the HA5
ga ng please say hello for me.

. "



Bill Hoisington K 1ell
Pete rborouqh. N .H.

The Compactron

Two Meter Transmitting Converter

F:g . 1. Block diag ram of the lwo meter VFO
rig . See te st for exp la na t ion .

The pentode mixer plate is tuned to 1...J..t me.
Output flOBI th is mixer will burn out a number
48 pilot lamp ( 120 mw) if the plate voltages
are pushed a litt le. However, I wanted a stable
signal so used only 80 vo lts 011 the oscillators
and added an ext ra stage of amplification to
increase the drive to the final.
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The power amplifier
Now that I had a stable low-level two meter

signal. l began looking for a good Compactron
power amplifier. The TV houzontul output
tubes were tried first , but handled very poorl y
at VHF. That ca me as no surprise since they're
designed for 15.75 kc, not 144 me.

79 8457636 AFll6 AFIl

Fi g. :) is the schematic diagram of the ex
citer. The fi rst triode sect ion of the 6:\ F 11 is
used as a 47 11 K ' crystal oscillator. Hcgeuerntiou
is used to increase the output , the case of
starting, Hatten the power-outpu t curve 011 the
capaci tor and make the circuit less crit ical.

The outp ut of the oscill ator is fed to it

doubler which is the other triode sect ion of
the 6AFll. The 94 me output of the doubler
is fed to the control grid of the pentode sec
tiun or the GAF l l.

T he ,1)0 me output from the six meter cxc. tcr
is fed to the screen grid of the pentode mixer.
This is screen grid modulat ion . Note the 50
me link-coupled tuned circu it L5-C3 which
couples the six meter rf to the tube.

A description of the converter circuit

The success of the six meter crvs tal-VltO
transmitter described in the April HJ().::i 73
suggested that the sallie type of system might
be very useful of two. So I bui lt OIIC using
Ccmpactron tubes to go wit h the six meter
exciter. It has worked verv well. T he block
diagram , Fig. I, shows how it works. The left
sect ion is the exciter from the six meter rig.
The next part is the het erodyne mixer to two
meters. Theil comes a 5763 buffer amplifier
and a fin al 7984 Compactron with the modu
lator from the six meter rig.

Jl so Me IN
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Fig . 2 . Mixer porti on of t he two meter conve rte r.
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Fig. 3 . Amplifier for two mete rs. Don't forget sh ie ld ing and o the r good VHF layout .

But a lit t le hit of looking tu rned lip the Cen 
ernl E lectric 7984 Compactron designed for
mobile and fixed communications transmitters .
It is capable of delivering a power output of
46 watts at 175 me! There is a slight hitch,
though . It can rema.n slig ht depending on your
attitude toward 85 tubes and how long you
expect them to last. The rating is for I.\ IS .
That meuns l n te rmittun t 'vlob ile Service. That
is an applicat ion w here the design factors of
light weight, minimum size and "exceedingly
high power ou tput " a re the pri ma ry req ui re
ments even though the average life expect
ancy of the tube may he red uced .

Please note that I am not recommending 4(-)
watts out all the time-cuulcss yO Il wu ut to b uy
a new tube every so often . I haec lit a 60 wa tt
b ulb to fu ll b rilliance Oil two, but normally run
it on the ai r a t a modest fiO or 70 watts input.
It really lights a :),5 watt bulb, giving about
30 to 35 watts out.

The manufacturer al ..o puhli ..hed ICAS rat
ings. They suggest a 56 watt maximum input.
So take your choke. The whole idea of a van
able tube life based on power input is very
interesting.

So much for input. The iU8-1 has the I :) pin
Compactron base . Compa ring it to the 61-16,
the lack of it phenolic base on the 7984 allows
half inch shor ter lead s. T he luger diameter
also means greater spacing when needed and
more conuect ious per e lement. In li'ip; . :3 Y'0I1

can sec the ma ll v connections to each one. It
makes a b ig difference 011 two. T he spacing
between grid and plate pins is enough to Per
mit high power without am' need for neutrali 
za t ion at all. Inciden tally. the tube has a I:) to
14 volt fila rueut ,

T he amplifier circuit
Fig. :J shows the ;.t1 l1 p li fier ci rc uitry . Xote

l !lat the first stage is a .~i()3 buller. The reason
for this was explained before. This stage runs

\'l'r ~ ' cool. but nukes it possible to have a rea l
stable signal. The exira tuned ci rcuits hel p
keep clown the TV I, too.

The final stage is the 7984 p ower amplifier.
Even though this tube, like more high gain
beam power tubes, has a very h igh input ca
pacitance, I was ab le to use a parallel hilled
tank and still get excellen t efficiency. Drive is
about two or three mils through the 15 k urid
resistor. Inp ut to the 7984 is about 150 to 175
mu at 450 volts. I'd advise you to use a lowe r
voltage for tu ni ng lip .

T he modulator uses two 6L6CC's and wnx
descr ibed wi th the six meter rig.

all the air tests
With a dummv IO ~HI , tuned diode detector,

•
trau .. Istor aud io amplifier and well padded
(':11 phones, I l'st ened to the modulation . It
sou nded good. so I p ut it on the air. This was
my fi rst experience with a two meter variable
frequen cy transm itter. It's quite different from
be.ng crys ta l con trolled. Even though two
meters isn 't a " listen only on or near your own
frequency" band , it was fun to move around .
I will also admit to more and more thoughts
of six and two meter SSB and to the fa ct that
this mixer can easil y he ad ap ted to sideband.
\Vhf) knows what the futu re will bring?

. . . KICLL
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Roy Pofenberg W4WKM

Why Use Fuses?

.\lany exis ting amateur transmitters use the
common plug fuse to protect heavy load cir
cuits, While these Fuses do an excellent job of
circuit protection , there is always the problem
of replacement. In transmitters prone to blow
fuses as a result of minor maladjustment or
other recurring cond it ions, fuse replacement is
hoth cost ly and troublesome. \Vhile it is easy
to install a higher current fuse, this is a
dangerous business. Increasing the rating of
the fuse above the manufacturer's recommend
ation may result in the loss of protection
against other types of eq uipment failure.

One answer to the fuse replacement prob
lem is a circuit breaker that screws directly
into an existing fuse socket. The photograph
shows one of these widely available thermal
trip units. The circuit breaker shown is a
Scars, Hoebuck and Company "Circuit Saver."
These convenient li ttle gadgets are available
in 15, 20 and 30 ampere ratings and sell for
a bit less than a dollar. These compact circuit
breakers have a thermal element which opens
the circuit ill the event of overload . \Vhen
tripped, the reset button located on the top
of the assembly pops out, exposing the red
shank of the button . To reset , you simply de
press the button.

For new construction, consider the use of
panel mounted circuit breakers instead of
fuses. A wide variety of magnetic and thermal
magnetic circuit is avai lable for power distri
bution applications. The other photographs
show one of the available types mounted on a
panel. This particul ar unit is a Bulldog "Push
matte" circuit breaker. You simply p ush the
exposed button to close the breaker and push
it again to open the circuit or to reset after an
overload .

These distribution panel circuit breakers are
made by several manufacturers and are widely
available in various ratings with 1.5 and 20
ampere units being the most popular. Cost
varies with manufacture but averages a little
over two dollars for the single pole units.
\\'he ll you select one of these circuit breakers,
consider the mounting facilities which vary
with manufacture. Many of these units have
specia lized mounting arrangements to suit
available power distribution circuit breaker
panels. Select a type that is readily adaptable
to panel mounting. The "Pushmatic" unit
shown required drilling and tapping of four
mounting holes in the breaker front plate.

Go modern. Circuit protection provided by
circuit breakers is, for many applications. su
perior to that provided by fuses, and from a
standpoint of operating convenience and safe
ty, the c-ircuit breaker is far superior.

. . . W4WK~1
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HIGH QUALITY VHF TRANSCEIVERS

THAT ANYONE CAN AFFORD

The HEW SR·42 & SR·46 by Hallicrafters
•

The SR'42, a twa meter VHF transceiver, has many of the

advantages and features of more expensive units. Yet costs only

$189.95. Efficient filters and selected injection frequencies make

bath the SR'42 and the SR'46 (Hallicrafters' six meter transceiver!

virtually immune to FM and TV interference.

nalbcraliers
•

And the best place to buy: HENRY RADIOM~~
-

PHONE; WRITE OR VISIT FOR INFORMATION ON THIS OR ANY OTHER EQUIPMENT

6% FINANCE CHARGE. 10% DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
8ig savings! 15 day trial - 90 day warranty. 90 day full
trade back on new apparatus. Write for bulletin.

CAll DIRECT • . . USE AREA CODe

Butler 1, Missouri 816 679·3127
11240 W.Olympic, Los Angeles, Calif. 213 477·6701
931 N. Euclid, Anaheim, Calif. 714 772·9200
431 E. Green St., Pasadena, Calif. 213 684·0861
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4·3895

"W orlds Largest Distributors of Short Wave Receivers"



Writing for 73

Perhaps you've noticed that for some ob
scure reason all of the top writers in the ham
rad io field seem to be writing for 73. This
isn't jus t chance. by a long shot. These fellows
know what they are doing. Let me unobscure
the situation for you .

You've just huilt up someth ing that you're
proud of and the local hams are bugging you
to write it up . Well , this turns out to be a lot
of work you find , as you t ry to get one of
the chaps who pushed you into helpin g with
tile pictures that seem to come out an in
distinguishable blur with your Instamatic or
old Polaroid . YOII thumb through the maga
zines to find 011t how to write such common
items as rf, ac, C\V, etc. Funny you never
noticed that d ifferent magazi nes have d iffer
cnt ways of prin ting these abbreviat ions.

Perhaps you've taken the time to write to
me for instructions on preparing articles for
73. In this ease you will a lready know that
] prefer to have art icles typed double spaced
( which leaves me room for corrections) on
SJ~ x 11 paper with generous margins. Four
of these pages is about eq ual to one in 73,
in case you want to make a rough estimate
of the length of your article. Articles should
be two or three pages long for best reader
ship, including the pictures and diagrams.
The better the pictures the better the arti
cle. '''e have all d iagrams drafted so all we
need is a good pencil drawin g . . . but please
check and recheck it for accuracy. Put all
parts values 0 11 the schemat ic rather than a
IOll g parts list. The H2 stuff is OK for dis
cussing the operation of the circuit, bu t it
raises the devil when you are trying to build .

Now, you've got the a rticle written, the
pho tos taken and the d iagram checked. You
maybe even [rave a parts layout. Where do

.,

you send the article? How about QST? 'Veil
you 're IIp against some problems with them.
First of all they do not pay one cent for
articles . . . you are doing it for the good of
amateur radio (and helping them earn over
a million dollars a year ) . Secondly, q ui te a
few fellows get a b it upset oyer their articles
being rewritten and severe ly edited . Then
there is the prestige of being published in
QST to consider. More fellows will see it than
in the other magazines, no question about
that. Since they only publish one half to one
third the number of articles that 7:3 docs each
month und a goodly portion of those arc
written by the QST staff, only a very few
outs ide a rticles are ever published . Thus, if
vou arc one of the chosen few VOlt can well
• •

be proud . This pride tends to wear off after
one or two articles when the S50 to $100
lost on the deal hegins to come to mind more
and more freq uently.

Well , how about CQ ... they pay for arti
cles? One of the big bones of contention that
I had with CQ when I worked there was the
raw deal that au thors go t. They frequentl y
had to wait from one to three years after
subm itt ing articles before being paid . I found
that th is dried up all of the worthwhile
authors and left me with first-timers onlv. I
note from an article in the Ja nuary issue of
CQ that they seem to be in the same predica
ment st ill. Also, some of our 73 cont ributors
have written complain ing about no t being
paid by CQ.

Is 7:3 uuy be-tter? ' VIl<'1l 1 sta rted 7:1 I made
it a fi n n policy that all articles would 1Jt"'
paid for on accep tance. I wanted to he sure
and get the best articles submitted to 73 a nd.
recal ling tile furious aut hors I had to contend
with at CQ, despite Illy everv stratr-gem to



get them paid, I fe lt that the best wav to do
this was to pay off with the hi ghest price
the fas test. The sys tem worked. Few articles
take mo re than a mo nt h to be read and either
returned or paid for. Now and then I get
furt her behind or I am 011 tenterhooks about
some article and I let it come to the top a
few times before mak ing a fi lia l decision. I
pay from $15 to $2.5 per 73 page, dependin g
npon the importance of th e article, the weath
er, how good the pictures are, and other
vague factors. \Vith hilt one or two small
exceptions where I goofed all articles that
have appeared in 73 have been paid for con
sidera bly before publicat ion .

It is only fair to exp lain th at I am lip to
here in art icles right now, havin g a lmost a full
years worth on hand in vnrfous stages of prep
parution for publication. This means that I
am being particularly selective these days.
Before you plunge into the preparation of an
article you should consider the yard stick I
lise in making: my decisions. The first test is
whether the article will he of interest to the
grea t hul k of our readers. A modification of
the Superbanclbanger III for a product detec
tor is not a thriller. Modifications of onlv the
most popular equipmcnts are of interest.
Almost any construction a rticle will be of ill
terest if it is ham gear. Simplified technical
articles, ]) Xpeditions, transistorized eq uip men t.
are all looked on with grea t favor. Humor is
usually not too fU IlIlY, un fortuna tely, and
should be submitted to QST, which seems to
have the current corner on the market for
unfunn y humor. Modifi cations of equipment
will do best with CQ . T hey will probably
accept your humorous article if QST rejects
it. Poems? not unless they are exceptionally
good. I know poetry pretty well and will not
accept anything but the best. Crosswords?
Only if they are professional in construct ion .
Cartoons? Yes, if they are really funny. We've
done pretty well by you cartoonwise and 1
intend to keep it up .

Once you've been paid for your article yon
can expect to get some galley proofs of it in
a few weeks or months. Next you'll get page
proofs for final checking. These are for cor
recting typographical errors, not for last
m inu te thoughts or changes, unless you want
to se nd along a check to cover the unbelievably
high costs of such nonsense . Get the article
right th e firs t time .. . then we'll both work to
keep it right.

And if YOllr art icle does get rejected take
heart , about 50% of our rejects seem to turn
up in the other magazines, so you still may
get published. . .. W2NSD

CLF-401

SLF-401
THE HEAVILY OVERCROWDED BANDS with which tc
day's amateur is confronted has brought about the
development of two highly specia lized audio filters
by the Selectronix Company. The characteristics of
these filters have set new industrial standards in
several respects:

• Skirt of transition band cut off from 6 to 60
db is literally five times sharper than the BEST me
chanical or crysta l filters in the amateur rad io field
today!

• Insertion loss is only 3 db.

* The simple "speaker or phone line" huck-up has
never before been part of a previous high perform
ance filter system,

ONE OF THESE FITERS has been designed strictly
for CW purposes-model Cl F-401. The other is for
SSB-model SLF·401. Both have bandwidths chosen
to be optimum UNDER QRM CONDITIONS: 200 cps
and 1500 cps respectively." An " In-Out" switch on
the panel enables by- pass of the Selectronix filter
when desi red.

WITHIN TEN DAYS after the purchase of any Selec
tronix product, you may return it via parcel post
and receive full refund of the purchase price. This
offer enab les you to try our filters with complete
confidence.

WE HOPE you will enjoy the absolute ultimate in
selectivity devices the next t ime QRM annoys you.

ClF-401... $39.50 plus $200 postage and handling

SlF-401. . .$39.50 plus $2.00 postage and handling

Write for more information or order direct.

SELECTRONIX
COMPANY

1951 Selby A.enue

Los Angeles, California 90025

• Measn fl! from aldlo roll oft' 01 most rtteiYeI'S of 200 o des.



F. D. Whitmo re, W2AAA
223 W. Holly Ave
Pitman, N . J.

Catching Up With Th e Past-No. 2

A Gold Award SOS

I

Today, DXpcditlons sail, fly, and drive to
remote areas of the E arth. All seek to open
new countries or zones to the «gang", Great
experiences surround these adventures: some
thrilling; others, hazardous. None, however,
brought more thrills to an Amateur than the
exped ition that left the United States thirtv-

•

two years ago for a voyage beneath the Arctic
ice and under the North Pole.

Conq ueror of the Arctic both afoot and b y
air, Sir Hubert Wilkins , the Australian explor
er, headed a sci entific expedition in 1931 es
pecially equipped to stud y the polar sea from
a submarine. The route picked extended from
Spitzbergen, Norway. passing under the North
Pole to the Bering Straits. By leaving Spitz
bergen about July 1st, the Scientists hoped to
reach a point near Alaska around mid-August
before freezing started again. Their itinerary
allowed 42 d ays for tbe 2100 mile trip.

The Expedit ion
The Arctic had been crossed onlv twice be

fore-by airp lane and airsh ip . Cap tain Sir Hu
bert Wilkins made one of these d aring Bights

• •

The Nautilus soiling out of New York harbor
under Nevel escort for Provincetown, Ma ssa 
c husetts, and the start of the Polar journey,

just three years before , In 1928 , he and Ben
Eielson flew an airplane across the unexplored
Arctic from Point Barrow, Alaska, to Spitz
bergen , Norway, covering the 2100-mile dis
tance in 20J.£ hours. For that famous feat , Sir
Hubert received a knighthood from Kin g
George the V. The fli ght still remained un
equalled at the time of the Nautilus expedi
tion .

Sir Hubert , a graduate electrical engineer,
served as a Captain with the Australian forces
in World War 1. He included in hi s adven
turous career: war correspondent, moving pic
ture photographer, aviator, and polar explor
e r. The master of the Nautilus, Lt. Comdr.
Sloan Danenhower, served. many years in the
United States submarine service, and inher
ited the lure of the polar regions from , h is
father. (Joh n W. Dnnenhower, also a su b
marin e officer by p rofession, survived the trag
ic Jeannette cxpedi tion to the Arctic fifty years
ea rlier. ) D r. H. U. Sverdrup of N orw ay sailed
with the Exped ition as Chief Scientist. He
previously spent seven years in polar work,
and accompanied Roald Amundsen as chief
of scientific staff on the famous Maud expedi
tion to the Arc tic. Backing the Wilkins ex
pedition were : Ame rican Geographical Society,
Carnegie Institu tion of Washington, Cleveland
Museurn of N atural History, D et Ceofysicke
Institute of X orwav, and the W oods Hole
Oceanographic Institution.

The Scientists pl anned to conduct wireless
teleg raphy experiments in the E arth's flattened
surface at the Pole, and experiment with voice
transmission from the point on the flatten ed
surface closest to the center of the Earth.
While at the North Pole, they in tended also
to weigh the Earth and determine the geo

.logical content of the Earth's c-rust . And
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eluded a view of the compass too . \\'ith every
photograph referencing the direction. the ex
plorers could easily determine the best way
to proceed .

A six-mouths supply of ordinary sh ip's ra
tions and a year's supply of emergency rations
stocked the su bmarine 's la rder. If necessary,
hunt ing ill local waters with the rifles and
shotguns carried along could augment those
provisions considerably. Such ext ra foresight
reflected the planning behind the whole ex
pedi tion.

The Submari ne
Renamed Nauti lus ill honor of the sub mcrs

ible in Jules Verne's novel, "Twcutv Leagu es
Under the Sea", the converted U.S. \\'orld
Wur ] submarine left Provincetown , Mass..
June -lth manned by an American crew, All
possessed years of submarine duty. However,
litt le about the converted Xauti lus reflected
the fighting submersibles OIl which they
train ed. She looked d if ferent both inside and
out. Su rfaced , she resembled a fat cigar float
ing in the water half submerged .

Hay Meyers. the radio operator. stood watch
at the radio gear installed in the converted
torpedo room behind plugged torpedo tubes.
Hay's radio activities dated from ]9]0. Former
ly 2.\11 and at the time of the Na utilus voyage,
\V3AJZ, Ray worked as a com mercia l operator
fro m ] 910 until 19 12; served ill the Navy
as E lectrician . Electrician-radio. and Had io
man from 1 91 ~ 'til 19:30 ; and held the Chief
Engineer post at broadcast sta tion \VD E L in
Wilmington, Delaware, from 19:30 until 19:31.
Recommended very highlv to the recruiters
for the Trans-Arctic Submarine Expedition , he
signed on the Nautilus for the polar trip .

The Navy's 0-12 submarine- built in HJ18
by the Lake Torpedo Boat Company in Bridge
port, Connecticut , and costing over $1,000,
OOO-lay rusting in the hack channel at the
Philadelphia ;-.ia,,)' Yard slated for scrapping
under the London Xaval Treaty. \ Vhen ap
proached about the Arctic expedition, the Sec
retary of the Navy turned the sub over to the
U.S . Sh ipping Board who chartered her for
five years at a dollar a year to Lake and D uneu
hewer, Inc.. of Bridgeport , Connecticut. T his
firm redesigned the undersea craft for the Arc
tic expedition .

The ch arter restricted the submarine for
lise in scientific research and required even
tual scrapping in accordance with the dis,
a rmament pact. Lake and Dnueuhower, Inc.,
signed the charter then subch nrt cd the 0-]2
to the Trans-Arctic Submarine Expedition,
Inc. , head ed by Captain Sir H ubert W ilkins.
With his desire for a submarine now fulfi lled,
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The route followed by the Naut ilus from
Provincetown, Massachusett s. The c ross
marks the spot where W3AJ Z sent the 50S.
T he dotted line charts the 1000 mile tow by
the Uni ted Sta tes battleship, Wyoming, to a
point near Queenstown, Ire la nd.

throughout the whole trip , they expected to
study the animal and plant life. water cur
rents, magnetic variation and intensity, and
to note the formation and disintegration of the
ice masses above and below the surface of the
polar waters.

One of the major aims of the expedition
sought to prove that submersib les could open
tip and brillg development to the Hudson Bay
district , and transport North American prod
nets to Europe cheaper by way of the Arctic.
To prove the feasibility of such a sch eme. they
arranged to keep all accurate record of the
influence of low temperatu re on the operation
of the submarine. the batteries. and the en
gines. During the last half of the voyage, Sir
Hubert intended to explore his pet project
long-range weather prediction-and determine
the possibilities for se tting up a weather sta
tion on the drifting ice somewhere between
Alaska and the North Pole,

T he Naut ilus carried enough fuel to travel
over 7000 miles OIl the surface. Plans. how
ever, called for the "floating labora tory" to
spend most of the time moving at 3 knots
under the sea. At thi s speed the submarine
could operate -to hours and travel 125 miles
on one charge of the batteries. ~evertheless,
the explorers plan ned to limit travel to only
50 miles a day. By staying sub merged 16 hours
and surfacing in the leads of open water for
eight to charge the batteries. the Scientists
allowed themselves p lenty of time for scien
tific investigation as they criss-crossed about
the Arctic under the icc. Based 011 Sir H ubert's
knowledge of the Arctic , they expected to find
the ribbons of ppen water spaced about twen
ty-five miles apart. If in doubt at any time
about the location of the next lead , they could
push a helium-filled balloon out the conning
tower to explore. The balloon carried a cam
era and a compass. Each picture taken in-

••



Sir Hubert gathered together a group of scien
tists for the voyage across the top of the
World .

T he rad io shack sh ared the converted tor
pedo room wi th a di ving compartment, a ll ai r
lock for holding sea water out while divers
left or reentered the submarine, and the scien 
tific Iaboratorv. Undernea th lav the Diesel
fuel-oil tanks, " and the ll'ad-IiIl~1 tanks eon
taining distilled water for the Exide hatteries.
Beyond midship and just aft of the galley, two
.500 BHP Busch-Sulzer-Diesel engi nes powered
the twin -screw Nautil us and turned two 200
HP Diehl electric motors in the next eOI11

partmen t. When the sub operated on the SHr
[ace, the electric motors became generators
and charged two 60 cell banks of batteries.
Each cell weighed 1000 pounds. Under sub
merged conditions, battery-power turned the
motors and propelled the subma rine. Half the
batteries lay below the living quarters in the
compartment behind the converted torp edo
room. The other 60 cell group fill ed the com
partment under the galley. Between the living
quarters and the galley nestled the central
control compartment filled with a maze of
valves, gauges, wheels and recording instru
ments.

Besides driving the submarine during under
water maneuvers, the SODO-ampere/ hour stor
age batteries energized a 440-volt motor gen
erator set to supp ly nc filament and dc plate
power to the transmitting equipment, and sup 
plied the submarine's electric-eq uipped galley
and other services. The Nautilus carried two
rad io transmitters. For the main work, an RCA
.500 watt band-changing set with 849's in the
fi nal operated either CW or A~I from 450 kc
to 18 me. T he other, a 50-watt Hadiomarine
life-boat rig, served as an auxiliary on- 600
meters. Messages to the Nautilus came in over
a Xavy 1420C receiver. Except during the
periods set aside for hamming, the submarine
communicated under the commercial cull
WSEA.

Specia l Safety Devices
Thirt y-eight new devices equipped the Nau

tilu s for the journey un der the polar ice cap .
A nu mber of them appeared topside. However,
an outriggcd superstructure enclosing the main
deck, hid them from view until they performed
their fun ctions. When used, they emerged into
view through the long narrow opening left
in the top. On ly \ VSEA's long-wire antenna
showed regularly above the sup erstructure,
and even that d isappeared whenever the sub
marine dived.

A standard periscope couldn't survive among
the ice floes so the Nautilus carried an es-

pecially design ed one. Instead of sliding lip
and dO\\TI in the normal manner, this one
worked like a jackknife. When struck by ice
or other object s. it bent over and voided dam 
age. Collapsed, the pe riscope d isup peured From
sight between the sled ru nners.

The special su perstructu re en abled the Nau 
tilu s to go "sledd ing 1II1(IpI" the ice". It looked
like a huge sled mounted up-side-down with
the sides enclosed. Two broad runners extend
ed the length of the I i .o-foot h ull . Sloping up
ward a short distance from the bow and stem ,
they leveled off at a heigh t that cleared the
conning; towers. By operating the submarine
beneath the ice fl oes with a sligh t positive
buoyancy, the sled runners pressed against the
jagged underside raising and lowering the
submarine on even keel, as they followed the
rough bottom surface. This technique enabled
the Nautilus to slide along under the ice like
a fl y walking on a cei ling.

Several of the devices mounted on the
deck concerned the sa fety of the crew should
the Xautilus get stuck under the ice. The
unique conning tower combined a telescopic
feature with an escape hatch. Containing an
ice drill in the top and pushed aloft by two
hydraulic pistons, this 28·inch-diameter con
ning tower could extend through thirteen feet
of ice at the rate of one foot per minute . All
electric motor revolved the head at 6 rp m and
the ice cutter at 600. Set eccentric to the cen
tel' of the tower, the cutter bored a hole
th rough the ice slightly larger than the di
ameter of the conning tower. The I3·foot limi
tat ion satisfied the experts' opinion that the
Arctic ice wouldn't measure over ten feet th ick
during the summer months.

No one of course knew the exact thickness
of the Arctic ice. The Scien tists, therefore, in
tended to measure it constantly as the suh
marine bumped along underneath the ice pack.
A pneumatically controlled trolley ann fas
tened to a hinge ill the top of the supers truc
ture, moved up and down as it followed the
ice pattern overhead . By comparing the read
ing of the ind icator with the submarine's d epth
gauges, the Scientists could determine the
thickness of the ice overhead. As a precau
tion in case the submarine encountered thicker
ice than expected and became stuck under it
with run-clown batteries, two tubes wirh drilis
protruded from the deck above the motor
compartment and the control room . By adding
extensions, those drills could bore through 120
fee t of ice to let Diesel-engine exhaust escape
and fresh air for the engines and crew enter.
This feature enabled the Diesel engines to run
even though the submarine lay under water,
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Five hundred miles from the North Pole, the
silhouetted Nautilus prepares to dive under
the ice floes in the Arctic Ocean.

and recharge the batteries for another lap of
the voyage.

Another safety feature built into the Nau
tilus protected the submarine from head-on
collisions with solid ice when nmning below
the surface. It consisted of a collapsible bos
sprit. Sticking out ahead of the submarine
twelve feet, this ram acted like a bumper and
absorbed all shocks within its penumatic pis
ton. The bowsprit also doubled as a lamp post
for a special 5000-watt Westinghouse under
water lamp.

But these special safety devices only oper
ated during specific situations. Over most of
the voyage, the ultimate safety of the Nautilus
and her crew depended upon the communi
cation equipment and the radio operator. Two
antennas connected the Nautilus with the
outside world. One, a fixed loop, lay hidden
below the superstructure. It rose through the
deck above the radio shack, ran forward to the
bow, aft under the superstructure, then back
along the hull to the radio room. The second
antenna, a long-wire, extended above the
superstructure supported between two 'V"
shaped masts. This antenna worked only when
the submarine sailed on the surface. During
underwater operation, the ·'V" masts lowered
to the deck inside the shelter of the enclosure.
Over these two antennas W3AJZ handled the
Nautilus' communications and worked hams in
his spare time.

The Voyoge
Pushed by her twin screws encased in ice

guards, the Nautilus plowed steadily into the
Atlantic at 10 knots an hour. In the distance,
at the end of her ake, the coastline of Cape
Cod gradually melted into the sea. Apparently
the complete overhaul at the Brooklyn Navy
Yard did the job. The engines beat evenly
now. No hint existed of the trouble experi
enced on March 14th after taking on fuel at

,n

Xlurcus Hook, Pennsylvania. Engine failure at
that time resulted in the ignominious tow bv
the nose through the Delaware Bay and along
New Jersey's shore line to the Brooklyn Navy
Yard.

Besides doing an unexpected overhaul of the
engines, the Brooklyn Navy Yard also installed
some special equipment. This gear supple
mented the diving compartment and airlock
built by the Philadelphia Navy Yard into the
former torpedo room, and the "inverted-sled"
superstructure and ice drills installed at the
Mathis shipyard in Camden, New Jersey. Fail
ure of the Philadelphia Navy Yard to finish
the original reconditioning and modification
work by December, upset the Nautilus' sailing
date badly. Now, instead of the shore line of
Norway fading in the distance, the coast of
the United States still showed vaguely on the
horizon.

Underway at last, the crew pondered what
lay ahead. Success, or disaster. The chiding
remarks of scoffers continued to ring in their
ears. "The men will freeze to death." "You'll
run into an iceberg and knock a hole in the
vessel." "It will be dark under the ice and
you'll lose your way:' "The ice is hundreds of
feet thick and too deep for the submarine to
go dow11."

For slightly over a week the Nautilus knifed
the mild seas splashing occasional sprays of
salt mist into the superstructure. Captain Dan
enhower's course held the Nautilus in the At
lantic shipping lanes pointed for Land's End,
England. Once in European waters, a new
course would veer the submarine around the
British Isles to Norwegian ports and ultimately
ill to the Arctic Sea.

During this Elysian period, W3AJZ cleared
traffic with coast stations KUP and \VRH until
9 P~I EST then opened up on the ham bands.
Under the calls K7XI and W3AJZ/mm , Ray
kept regular schedules with W3QV and worked
many of the other hams. He picked the fre
quency most suitable for prevailing conditions
and designated the Amateur band for the re
plies. The 3.5 me Hams listened on either 5555
or 6620 kc, the 40 meter "gang" tuned to 8450
or 11110; and, on the nights the 20-meter
band stayed alive, 14 rue Amateurs found his
signals on 16660.

W3AJZ enjoyed a "ball" until the Nautilus
reached mid-Atlantic. There all fun suddenly
ceased. The starboard Diesel cracked a cylin
der knocking that engine out and taking half
the submarine's battery-charging facilities with
it. As the remaining motor couldn't overcome
the discharge rate, the batteries grew steadily
weaker.
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Loss of one engine OI11 y slowed the Xuutilus
two knots. \ Vith the port Diesel and a half
wake, she still p arted the sea a t 8 knots. Rut
th e gPllcra tor loss reall y hurt . Cap tain Dam-n 
hewer and h is o fficers SiZI't! lip the situa tion.
If th e weathe r held good. they believed th ey
could reach thei r d estinat ion without <1II ~' help.
They decided to t ry. vl enuwhilc. Cap ta in Dan 
e nhower wirelessed 110111 (' ord e ring the II('("( ' S 

snrv repair parts sen t on ahead .
But the weather d idn 't hold good. The wind

begnn to blow. I t grew from moderate , to
fresh , to strong. Soon th e choppy sea tip ped
wi th wh itecaps sp read int o long, deep swells.
And th e growing billows. II rged 011 by the re
lent less wind, rose h ighe r and h ighe r. As th e
waves increased, the submar ine's batte ry pow
e r decreased . In a short wh ile. radio commu
nication with th e N au tilus became mostl v a
one-way affair.

" 'hen one fuel tan k rail drv. they sw itched
to another. Soon the lone engine started to
knock. \Vhile the engineers searched for the
trouble , someone made a terrifying discovery:
As the fuel level wen t down , so did the su b
marine. The Nau tilus was slowly sinking'!

Investigat ion sh owed sea water mixing w ith
th e fuel. But how did it ge t in? An engineer
with a hacksaw sh ortened the standpipe in
the tank so it d idn 't penetrate beyond th e pu re
oil nca r the top . The cuglue responded im 
mediately. T hen a member of the " black-gang"
discovered waste elogging the vent pipe and
removed it. Meanwh ile . a studv of the sub-

•
marine's construct ion revealed th e Kingston
vulvc used for d iving pu rposes located in this
fuel tank. \Vhen they tried to dose it, the
cont rol wheel sp un. Broken! Now they under
stood the t rouble : As the engine sucked fuel ,
the heavie r sea water seeped in to replace it.

A Na vy model 1420C receiver. The rad io
opera to r threw one of these into oscil lc tion
and keyed the antenna circuit to send the
50S. Courtesy of the W2Z1 Historicol Wire
less Museum, Trenton, N. J.

The more fuel used . the heavier the submarin e
got. Responding to the constant increase in
weight, the su bm arine gradually sett led to
wards zero buovancv-cthc point of sinking.

By now till' storm raged fiercely. Forced to
redu ce speed. th e single-h ulled Nautilus-a rne
to her "pig-boat " tvpe--wallowed in the waves
with supers tructu re often awash . Ind icators 011

the incl inometers rolletl from 47 d p!-! rees to
port to 47 degrees starboard. Oil seeking its
level sloshed anuoviuglv from sid e to side.
Suddenly, a huge gray shadow bearing down
stra igh t ahead became the White Star line r.
I lomeric. She m issed the N autilus b y jus t a
few feet. And as the severe rolling sa pped the
sea legs of many in the crew, the motor beh ind
th e good Diesel b urned lip ill a se ries of spa rks
sealing the doom of the already weak hatter
ies. Captain Danenhower ordered an 50S.

Fortunately the C ap ta in's course from Cape
Cod held the Xnutilus in the Atlantic shin 
ping lanes. Aid would arrive quloklv once the
call for help went out. \Vith the Nautilus'
position on a slip of paper before him, \ V3AJZ
reached for the power swi tch . Maybe the su b
marine's batteries would turn the motor gen
crator long enough for one call. H e threw the
switch and listened for the high -pi tched whine.
I! didn't come throllgh . Only the scream of
the sea reached h is ears as the Naut ilus tossed
and rolled 1700 mil es eas t of Cape Cod , sur
rounded hv he lp h ut wi thout the mean s to
sum mon it.

Bu t the receiver still worked . III d esperation
\V3AJZ turned to his Navy 1420C. If you're
an O ld -timer, you 'll remember the old trick
taught to students by wireless schools as late
as the early "th irties" : Set the regenerative
receiver for C \ V and key the antenna lead-in .
Hay tuned the set to 600 meters and sent it
into oscillation . A feeble signal radiated back
to the antenn a. Bracing himself aga ins the
heavy roll of the suh, he tapped out WSEA's
first 50S.

III a few moments he stop ped and listened ,
heard nothing, and called again . . . then
again . . . and again . An hour passed-two
hours-three! No t1Jilig. Less than a watt on
GOO meters going into an an tenna scrap ing
the wave-tops, offered scant competition to
the strong signals usually heard on the com
bination calling and distress wave. Twelve
hours later: still no change-only a crew sore
from bumping about in the close quarters of
the wallowing sub marine, and a wireless oper
ator weary and cramped. An endless supply of
hot coffee kept W3AJZ alert as he doggedly
continued tapping and listening in the restrict
ed confines of the radio room, Eighteen hours
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after the fi rst 50S left the "receiver", call let
ters \ " -S-E-A blasted from the earphones. An
answer at last! Somehow the radio operator
aboard the 55 Independen ce Hall snared the
whisper-of-a-signal from th e loud QR:\'" and
now asked the X autilus' trouble and position .
"Mechanical. Latitude ~6AO, longitude 30.30,"
flashed the overjoyed reply.

Before long, the 55 Independence Hall's
supe rstructu re ap pea red above the waves as
the freighter moved in close and stood bv.
Shortly a fter, th e United States battleships
Arkansas am) \ VYOIning hove into view. Fnl
lowing a few wirelesses to naval au thorities
in \Vashingtoll , the USS Arkansas continue-r]
on the -'fid sh ip m en's C ruise to Europe while
the USS \ Vyomin g interrupted he rs to tow the
Xuutilus to Ireland.

Getting a line aboard the Xautilus proved
difficult. The USS Wvoruing maneuvered SC\'

eral hours in the high seas before the line
drifted along side the stricken submarine.
Even then. rough seas and lack of winch-power
prevented the sub ma rine 's crew from pull ing
the water-soaked hawser aboard . III th e prec
ess of trying. a giant wave swept Frank Crilley,
the main d iver, overboard then washed him
right hack again. H ours later. when the sea
moderated , the crew succeeded ill fasteni ng
th e rope to th e Nautilus' bow and she sta rted
th e 1000-mile tow. Near Irel an d , the USS
W yoming cut loose and an Irish tug continued
the tow into Q ueens town . As th e Nautilus
neared the wharf, a welcome rang out from
shore : The hells in St. Coleman 's Cathedral
pealed the Star Spangled Banner.

Conclusion
Comp letely repaired at Devonport-cthe Brit

ish ' navy station near Plymouth, England-the
Xuutilus co nt inued on her way to Xorweginn
ports and \ V3AJZ resumed hamming activities.
The Nautilus left Spitzbergen, Norway, August
19th and entered the pearly gates of the Arc
tic. Lumps of rough ice th e size of summer
cottages loomed out of the fog to greet her.
Picking a hig Hoe, Capta in Dnuenhewer pre
pared to send th e su bmarine u nder. Then came
Sir Hubert 's most crush ing disappointment:
Somewhere among the ice Hoes the Naut ilus
lost hath d iving rudders; without the "ele
phant ears", she couldn't dive.

Nevertheless, during th e ten days spent in
the Arctic Sea, th e explorers d emonstrated th e
sound ness of the "sled-runner" idea man y times
hy tilting th e how clown with ballast and
pushing n uder the Hoes. Each time they mar
veled at the sigh t visibl e fift y feet around
them . Varying light, caused by the passing

The Nau ti lus under tow by a n Irish tug a s
she nea rs Quee ns town, Ireland . A W orld
W ide Pho to.

clouds overhead. "pain ted" the scene cont inu
all y with changiug colors creatin g all effect
like the "p ainted desert" in north-central Ari
zona. One of the Hoes thcv sledded under
measured 17 feet thick. But. as expected, th e
explorers found no icebergs; icebergs mostly
come from glaciers 0 11 th e Greenland coast.

During the short stay in Arctic waters, fresh
water pipes froze solid; th e periscope fogged
and got stuck; the ice drills jammed; a battery
cel l, unable to stand the rapid temperature
rise from almost Irccziug to consirlernble heat
d uring rapid recharging, cracked an d spread
acidy gas fumes throughout the submarine;
heavy precip ita tion fon ning on the inside of
the single-hu ll Naut ilus, froze on the fl oor of
the living qu arters; and a rivet started to give
ill the diving compurtnu-ut letting icy water
seep slowly t hrough .

Hecognizing th e lat eness of the season and
th e [act that to do their work thoroughly and
in safety, they required a newly-equipped
double-hull sh ip, Sir 11 1I1)ert regre tfully turned
th e Xautilus back to Xorwav and d ischarged
the crew. On March 20th , comp lying with the
terms of the London Naval Treaty, United
States au thorities sank th e Nautilus in th e 200
fathom water of th e Bergen fiord. Sir Hubert
never realized h is dream of sailing under the
Xorth Pole, hut he lived to see his dream
come true, The Navy's atomic-powered Nauti
lus II sailed across the North Pole un der the
Arct ic ice 011 August 3, 19.58. Sir Hubert
died th e the followi ng December.

Hay Meyers , the wireless operator on the
Wi lkin s polar exped ition, received a gold
medal from the Veteran Wireless Operators of
America for his outstumling work in rad io that
year. Today, Hay is AHHL Director for th e
Southwestern Division . If \ '011 would like to
swap adventures , work h im when yo u gt't a
chance. You'Il find him 0 11 th e air under h is
G· lan" call, W6\ILZ.

.. . W2AAA
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Fixed or Mobile . . . the most advanced
• Heath S8-Series LMO (Li near Master Oscil lator) On 6 Meters
Provides Tun ing Linearity And Stabi li ty Never Before Found On
Six . Ful l SSB-CW Transceive Operation . 180 Watts PEP SSB 
150 Watts CW • Switch Select Upper/ Lower Sideband/CW . Mode
Switching For Crystal Control Of Transmitter With Variable
Tuning On Receiver . Separate Offset CW Carrier Crystal For
Clear CW Note . Ale & ANL
• Kit 58·1 10 23 Jbs $320.00

58-110 5PECIFICAnONS-RECEIVER SEC TIO N: Serui tiyi ty : 0, I uv for 10 db
s 'g no l plus nOlse- lo·noise '01'0 Se lf! cl ivily : 1.1 kc (0 6 db d o w n , 5 ke mo x. f"
60 db down. Imag", ,e iecl ;on : 50 db or bett er. IF re je ct ion , 50 db or bene r ,

Audio output imp ed a nce : Speaker, 8 ohms; He a d p hone s. 600 ohms or higher
AGe ( ho ,otte , is ti u : Aud,o output level vcnes le ss Ihon 12 db lor 50 db change
o f input s.gnol level 10.5 uv 10 150 uvl. TRANSM ITTER SECTION : DC powe'
input: SSB. IBO walls PEP; CWo 150 w o rts. RF power output : 558, 100 w o lfs
PEP; CWo 90 walls ISO ohm e e e -rec cuve la a d l . O utp ut impedonte : 50 ohm
nominal w ilh not more l han 2,1 SV/ R. Corrie, supp,enion: 55 db down fro m
rcred OUlpUf. Unwonted sideband supprenion : 55 d b d own fro m ,oled cvicot
011000 cps & higher. Dis tortion p,oduds: 30 d b down fro m rc red PEP oulpul.
Hum & ...oise: 40 db or belief below rcted corrler , GEN ERA L: Fre q uen ( y cove r
age : 49 5·54 0 mc in 500 kc segmenls 150.0-52.0 mc w 'lh crySlols sup p fie ei ] .
f . e q ue nt y seled ion : Buill.,n LMQ or cr vsrol can lrol. f . e q uen ( y stabili ty : Less
lnan 100 cps d,,1t per hour o fter 20 minutes wa rm up under no,mol ombieo t
cond,tions Less Ihon 100 cps dnt! fO f +10y" su pply vohoqe vo riet ton s. Dia l
a( (u,aty : Eletl rk ol , wi lhin 400 cps on all bo nd seg menls . a fter cal.bra iion 0 1
nea res t 100 kc pe.nt . Visual, WIthi n 200 cp s. 0 ;0 1 b o ( kla sh : No more the n 50
cps . Co lib,ol ion : Eve ry 100 kc . Pow e, ,e q ui.e ments: Hig h volroqe, +700 v. DC
(II 250 mo w ith 1 %. mo x. np p!e . Low vo ltage . + 250 v . DC ((I 100 mn w, 'n
.05%. ma x ripple. Bios vcncqe, -115 v . DC @ 10 mo w .lh .5'10 rno x "l'l'le,
fdomen l voltuqe, 12 .6 v , A(/DC @ 4 355 amps.

W r ite fo r c omp le te 58·110 sp ec i f i c a t i o ns
and schem at ic.

.4

• Sectionalized ci rc u i t board layou t . Mod
erni zed assembly manua l t echn iques . Solid
m echan ica l construct ion

FIXED-STATION POWER
SUPPLY HP-23 . $35.95
• Excellent dynamic regulat ion . Long-li fe
silicon rect ifiers • Provision for rem ote
sw itc hi ng . Only 9 " l x 43(4 " W X 83(4" H



• Heath S8-Series L MO (L inear Master Osc i ll ator) In A Mobi le Rig 
Provides St abili ty. a enc spreac . And Abi l ity to QSY Never Before
Foun d In A Mobile Rig, Never Before On Six . Plug-In Mob i le rn sta ua
t io n -All Power & RF Connections Made By M ean s Of A Plug -In
Mo unt ing Bracket-Quick Chan ge To And From Mob ile Operation
• Bu i lt- In 100 kc Crysta l Ca l ib ra tor . PT T & VOX-vOX Opera ted CW
With Built-In Sid e tone • Stabl e Crys ta l F i lter SS B Genera tor

• Kit 5B-110 23 Jbs $320.00

"
PLUG-IN MOBILE
MOUNTING BRACKET
SBA·I00·1 . .• $14.95

• Per m its ea sy i ns ta l la t io n o f SB- 110
on transmissio n h ump or u nder dash
• A llows direct pl ug-In o f en t i re SB-1 10

MOBILE POWER SUPPLY
HP-13 ••• $!>9.95

• Perm its m ob i le opera tion o f SB-110 • A ll
sol id-st a te ci rcui try • Ci rcuit breaker pro
t ec ted-re mote ly con tro ll ed • 12 v, negative
gro u nd only

• 0I I HEATH COMPAN Y, De pt 11~9, &e " lo" Ha rbo r, Mi(h igon 49 0 23 I
I FREE l In Cana d o : 0(1'1'01 '0'" , ua., Cooksville. Onlar io

I 0 Enclosed is S_ _;::.,===.~P~'~'~O~O~h~;P:P~;~"~g=. II Please send model lsi -:- II CATALOG! I~~..o. o."d .... H• • ,",;' CoO".g ,I

I I
(Pt.-o,.. Pr int) I

Describes these and over 250 othe r

I Hea thkils . Save up to 50 % by build- I Add"" , -- -- - I
109 them yoursel f. Use coupon andI send for your FREE copy! I City _ _ _ Stole Zip I

I 1 Prtces & ,ped fic o t;o nl , ,,, b jecl 10 cho nge withoul e e tlce . AM-157 I._ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



Gus Browning W 4B?D

Gus. Part V

Last month at the end of that chapter of
"Cus Hides Again," I was on the train right ill
t he middle of Eas t Ccnnany on my way to
Berlin with "Polizei" all over the train , and of
cou rse at every stop along the way . I kept WOIl~

dering if they were out because there was an
American on their t rain . They a ll seemed to he
looking at me. It does make a fellow have a
funny feeling , but after a while I got used to
all the police and secu rity officers everywhere
and I just d id not pay them any more atten
tion . I hegan lookin g around the railway car
riage I was ill and noticing how everyone was
very quiet , no smiles. It was rather a gloomy
lot.

At lunchtime, I noticed that almost every
one had thei r OWIl food with them. A fairly
well-dressed mall sittin g beside me saw that I
had nothing to eat and offered me some of h is
sandwiches of black bread and sausage . I
found that this muu could speak fairly good
English. B e asked me where I was from and I
told him . Il l' was amazed to find that Ameri
cans could come and go from the US anytime
tha t they wanted to . H e was even more inter
ested ill the fact that we could take as much
money out of the US as we wanted to. He
asked me if I had checked into thc US COIlSll 

late in Hombu rg and told them where I was
going. I told him 1 had not even thought about
that. H e was more flabbergasted . His picture
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of life in the US was pretty distorted . At this
time, the train was p assin g through a big wheat
field and I noticed tha t there were man y work
ers ill the fi eld gathering wheat , and that they
were using old-Fashioned sickles to cut the
wheat . T hey all were women. ill groups of tell .
equally spaced across the field . I asked him
why they were sp aced like that. I Ie sa id that
was to be sure each one did her task and did
not loaf. I asked him how long he thought it
would take them to gather a ll the w hea t in
that hig field. Il l' sa id he would guess ubout
7 to 10 days. Then he asked me how they
would gather wheat like that in the US. I re
plied that they would use a reap-and-binder.
lI e asked how many people would work ill
such a field with this reap-and-binder. I to ld
him probably two or three . Theil he a..ked how
long it would take to g .rthcr that much wheat
.. . I answered p robab le one day. T ha t reall y

stop ped him for a while. He just sa t the re
thinking. Eventually he as ked me about all
that unemployment we have in the US, men
tioning that they had none ill the Cenuuu
Democrat ic ltepulilic. He then went fur the r
and said that he could see \VII\' there was so
much un employment when we had such things
as those rcup-and -biudcrs that took the place
of about 50 peop le . li e sa id everyone worked
there , even the women , like those we saw in
the wheatfield. That's when I said, "You use

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



PATENT PENDING

MOBilE ANTENNA MOUNT

SPECIFY MODEL AND/OR ANTENNA STYLE
DESIRED WITH CHECK OR MONEY ORDER FOR
$8.95 (MICHIGAN RESIDENTS ADD 4 % SALES
TAX) SHIPPED PREPAID WITH MONEY BACK
GUARANTEE. DEALER INQUIRIES INVITED.

P. O. BOX 277 ALGONAC. MI CHIGAN

FOR ANY C.B. OR HAM ANTENNA
Y NO BODY HOLES ARE NECESSARY

Y FASTENS TO DECK LID IN MINUTES

Y SUPERIOR GROUND PLANE EFFECT

Y RADIATION EFFICIENCY INCREASED
100% OVER BUMPER TYPE MOUNTS

1/ CHROMED RIGID TEMPERED STEEL

your system and let us li se ours. \Ve like for
our ladies to be res ted when we come home to
them, not tired and sweaty from gathering
wheat all day." Well, that really quieted him.

T he train continued 011 , and let me tell you,
it was a very rough trip. T he train was jammed
. .. even the aisles were full. The ride was so
rough that suitcases fell on people from t h~

overhead racks. T he train ma de its last stop
just before entering West Berl in, and most of
the passengers got off. Everyone had to show
their p assp orts or identification passes again .
Then all the German Democratic Republic
officials got off the train and the West Berlin
offi cials and train crew got on. Our passpor ts
were glanced a t ngaiu and the train was off. In
a few minutes we stopped. We were in West
Berlin . .. and I was glad that the trip was
over!

I had a QSO with Wolfe D~I2XLO while I
was at DLGZZ and he knew when my train
was to arrive in \\'est Berlin. \Ve had arranged
a get-together at the Zoo station of the subway.
Q UI' identification was a QSL card he was to
have on his hat band . li e was there waiting.
' Volfe was a very nice chap and spoke very
good English. We boarded the subway and
away we were to East Berlin .

In those days there was no Berlin Wan and

people in East Berlin could come and go with
out much trouble. ' Volfe lived in the section
of East Berlin called Koepenick, in a nice clean
house. \ Volfe is manager of an electronic fac
tory there. I found that he had done lots of
traveling all over the world, even in Hed China.

I also spent a few nights with D.\12F50 and
his beau tiful plati num blonde wife. lie had a
car and d rove me all around East BerBII where
we met lots of the radio amateurs there. They
all treated me very nice.

III East Berl in I saw man y build ings still
standing just like they were on VE Day; no
attempt was made to rebuild them at all. The
opposite was true in \ Vest Ber l:n. T here is a
d ifference between East and ' Vest Berlin! T he
average East Berliner is a du ll , d ra b lookin g
fe llow, dressed in a plain suit, no smile, and a
beat look on his face, walking slowly as if he
just d id not care any more.

T he day for me to depart from East Berlin
arrived and D.\I:)FSO and his wife took me
down to the ra ilway station. \ Vhen we entered
the station, D,\121"50 asked me to wait a few
minutes in the waiting room. In a few minutes
he came back and he handed me my ticket to
Pragu e, Czechoslovakia. This was a real sur
prise to me, because I certainly did not expect
him to buy my ticket. I tried to pay him for
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the ticket and he wo uld 1I0t think of letting
me pay. I stool! on the platform waiting for
tile train to depart, talking to him and his wi fe .
They were not happy to see me leaving. His
wife had tears in her eyes and they hath ex
pressed wishes for me to retu rn and visit them
again soon. It seemed as though I had known
them for a long time. T hey were so sincere
and friendly. Just as the train blew its li tt le
hi gh pitched whistle to depar t, he asked me if
I had any East Cerman Marks for my food. I
answered no, and he handed me a bill, and the
train departed for Prague. \Vhen it was time to
eat, I gave th e bill to the steward in the lunch
car to pay for my food. lie gave me back a
whole handful of bills in change. Later on I
found ou t that the hill I had been given was
worth something like $20. Now what do you
think of that? Yon just can't find that kind of
friend very often.

The trip to Prague
T his train was very similar and the t racks

about the same as the ride through East Ger
many to Berlin. There were just as many police
as before, and they all seemed to be looking
at me most of the time. I was more or less ge t
ting used to being gazed at by then, so I just
didn't pay any attention to them. Food on the
train was OK, and it was cheap. As usual, the
train was jammed full of people, many stand
ing. I can certainly say that people over there
really use the trains for their transportation.
The cost of ra il fares is very cheap too. I
strongly suggest that anyone wanting to tour
Europe use the ra ilroads . .. you can save lots
of money and you ge t to sec the countries and
meet people.

\ Vhile in East Berlin, I had a num ber of
QSO's with the fellows in Prague awl they
p romised to meet me when I arr ived there. At
the border between East Cermany and Czech
oslovakia there was the usual customs check,
money cha nged to Czech money, change of
police on trains , e tc., and you were in Czecho
slovakia. You cou ld see that the people were
a bit better dressed and they seemed much
happier th an they were in D~I land. I rem em
ber some of the QSL cards from OK stations
saying that it was the country of "the happy
people." I suppose someone like me must have
taken a similar tri p like I did, and same in OK
land and then noticed the difference between
D~ l land and OK land , , , so they had decided
that O K land was the land of "happy people ,"
\\'ell, comparing it to D~l land I suppose it is
at that!

The train pulled in the station at Prague
and I was really surp rised at the number of

.&

O K hams that met me at the train . ~ lany pic
tures were taken, a lot of hand sha king, and 1
could see that my stay in OK land was going
to be very pleasant. Wlule in Prague. I stayed
with Xl yrek OK I F F, and every moment was
most enjoyable. I have yet to find anyone more
friendly th an Myrek.

\ly stay in Prague was one continuous 101IIHl

of visit ing hams. Every night it was at one of
the fellow 's homes or some ve ry fancy restau
rant. T hose O K bovs can drink more vodka
than I can drink Coke! I drew a big laugh
when these fellows gave me a tall glass full of
Vodka. when I poured some of it in a saucer
and struck a match to it and the fl ame was a
beauti ful blue . .. and I said, "None of that
flamethrower stu H for me!" There were no
Cokes in any of the "curtain" countries .. . and
the coffee was so strong that I had to chew it.

\Vhile in Prague 1 asked about the where
abouts of Beda OKl~ID. T he answers were
always the same: no one seemed to know
his whereabouts . In fact, they just did not
want even to talk abou t him at all . One
day one of the local fellows and I were
walking down the street together, no one
was with us, so I asked him what the
story was about OKnlD, lIe said some
thing like th is, "Beda did too much talking.
He tried to run the act ivities of the DX
boys around Prague." He said that the caravan
that O K7I1Z was with had very bad radio
operators and that they should have been DX
operators so that they would know how to
work the world from their various stops . He
then explained to me tha t this OK/lIZ caravan
that was going to man y rare countries was
basically non-ham rad io minded, but ham
radio was included in their caravan only for
the purpose of communication back home. It
was not a DXpedition at all as many people
seemed to thi nk. It appears that Beda just
ta lked too much, and I guess when you are in
OK land you should not do that

One night I met one of the publicity men of
the hig radio station there in Prague. He asked
me to COIllC down to the rad io station the next
mornin g to make a talk about my trip. I asked
if they were going to tape my speech and re
edi t it before airing it? He said that it was
going to be a live broadcast. I asked what I
should not mention over the mike. He told me
to talk about anything I wanted to, but sug
gested tha t it would be a good idea not to
mention anything about politics or religion.
When we departed he said, ''I'll see you at the
radio studios tomorrow morning, comrade."

W atch out, Gus. You're going in the Lion's
Den!



INTRODUCES THE NEW
W6TNS "BEATlE BOX!"

DESIGNED AND BUILT BY DON STONER W6TNS •
OF STONER ELECTRONICS! m

re ~f 11 "WITH THE 'lJe'J~fe O~
TELETYPE CONVERTER!

GO

MISSION HAM
SUPPLIES

Model RT·!

RT·1 WIRED AND TESTED $99.50

LISTEN TO UNITED, ASSOCIATED, AND
REUTERS PRESS RELEASES!! RECEIVE
TOMORROW'S NEWS TODAY! COPY DX
RTIY STATIONS AROUND THE WORLD!
USE THE " BEATLE BOX" IN CONJUNC·
TION WITH YOUR PRESENT RECEIVER
AND A TELETYPE MACHINE.

CHECK THESE FEATURES:

* ALL TRANSISTORIZED. SELF POWERED.* 13 SEMICONDUCTOR CIRCUIT.* MILITARY GRADE EPOXY CIRCUIT BOARD.* RUGGED CONSTRUCTION.* REVOLUTIONARY TUNING INDICATOR, AS ACCU-
RATE AS A SCOPE.* SINGLE CHANNEL AND NARROW SHIFT COPY.* ANTI·FADE AND DECISION CIRCUITRY.* SELECTIVE FILTERS TO MINIMIZE GARBLE DUE TO
INTERFERENCE.* TWO CASCADE LIMITERS EMPLOYING DIODES AND
TRANSISTORS.

TELETYPE MACHINES AVAILABLE.
COMMERCIALLY REBUILT AND GUARANTEED.

CONVERTERS PREPAID WITH CASH REMITTANCE IN CONTINENTAL U.S.A.

EXCLUSIVE DISTRIBUTOR

City ..•. ...... ........ _ State ......• Zip .. •..
(Cal if. orders add 4% tax)

Addtess . • •. ... . . . . . • . •. . . . . .. . • • .• . . • . . • • • • • ... • . . . . • ..

MISSION HAM SUPPLIES
3316 Main Street, Riverside, Calif. 9250

SHIP ONE "STONER" RT-l CONVE RTE R:

NAME •..... ........ .••.... . .......Call ...• ..•..•.... .•
(pl ease print)

------------------------~

3316 Main Street
Riverside 3, California 9250 I

Phone 6B3·0523 (area code 114)

MISSION HAM
SUPPLIES

I
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The Heath Ham Scan

There you are, sitting tip late at night,
idly eavesdropping on a local QSO on a very
dead 20 meters, interested in a good local
contact but not particularly wanting to break
in on the one you're hearing. Suddenly you see
a sta tion come on the air 30ke higher on the
hand. You tune up to the spot and catch his
call, give him a blast, and there you arc. You
see a station come on the air? Yep. You do
with the new Heath HO-13 'Ham-Scan' Pan
oramic Ad apter. Using this nifty little box of
Benton Harbor tricks is like turn ing on the
light in a dark room. I t adds a whole new di
mension to ham operating-you can now see
what's happening on the band instead of fum
bling arou nd with the dial hoping to find
something.

What the HO-13 does it take up to lOOkc
of the band and show it to you on the face
of an oscilloscope tube. It gives a visible report
of everything that's happening within that
lOOkc rea ding from the high segment on the
left of the scope to the Iow an the right. The
frequency you're turned to is always at the
center of the scope, with the signal you 're
hearing popping up and down as a pip in the
middle. Other signals on the band-50kc up
and 50kc down- show themselves as little

jumping pips above or below the center, or
rather to the left or right. You can even tell
whether they're CW, 5513, A~[ or RTTY.

Basically, the HO-13 is a second if system
branching off from the mixer of your receiver.
The signals from the mixer p late ( which arc
amplified and eventually converted into sound
by the if inside the receivor) are taken by the
H O-13 and amplified, and than scanned by
the frequency sweep of an internal oscilla
tor. Starting 50ke down from the point the
receiver is tuned to, the sweep goes along
looking at everything in the if up to a point
50ke above center, and does th is from 10 to
50 times per second, dependi ng on where yOI1

set the Sweep Frequency control. About the
best analogy at hand is a comparison to or
dinary receiver tuning : you could do pretty
much tile same job as the HO-1 3 if you swung
your receiver back and forth across a range
of l OOkc, and listened am] remembered every
thing you heard . But you'd have to do it at
least ten tim es a second-and the I-IO-1 3 takes
the remembering out of it by displaying the
information on the face of the cathode ray
tube, with the signal pips showing you exactly
how far away- higher or lower-all the signals
are from the center p oint.
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far as to supply a full-page table listing the
proper tu he and pin for 7 makes and 19
models of receivers, thus covering most of the
receivers around.

If you're one of the many in the fra ternity
who have found the Ham-Sean's predecessor.
the Jl O-I O Moni tnrscope, a valuable operat
available from Heath, part number 206-238
tug aid, you will be interested to know that
the Scan provides a special run-metal shield for
the cone of the 3HP1 tube which com pletely
eliminates any possibility of AC ripple in the
CRT trace. This special shield. incidentally. is
for $2.35, if you want to get another one to
put on your 110-1 0. As soon as I buil t the
110-1 3 I wrote to lI eath for another and was
happy to find that it cut out 99% of the tiny
110 -10 ripple that had been bugging me.

Tu rn on the receiver a nd the Ham-Scan,
and as soon as the audio hits the speaker,
there is the whole spectrum of the band in
front of yOll. The sweep range of the HO-I3
cuu he varied from about 30kc to IOOkc. Thus
you can monitor a wide part of the hand , or
you can cut down the range to widen the pip
of a particular signal and take a closer look at
it. It gives you an instant picture of the
quality of whatever you're hearing, because it
shows yon exactly what's happening at every
point in the spectrum-covermodulation, splat
ter and such . Also, if enough of your transmit
ter signal gets through to your receiver if, you
can take a critical and continued look at your
own signal.

You wiII at first he stunned by the amount
of stuff that's going on in the if of your re
ceiver-ali the noises, pulses , garbage, and a
few signals. Pretty soon you won't he able to
believe that you ever operated without it.
Looking for a signal on a quie t band? Just
park your receiver at the middle of it- say at
14,3 on 20-and everything that moves wil l
show lip on the scope. Got a good contact
who's heing clobbered by QR\ I? No longer
do von have to time awav-and with a trans-. -
ceiver, ma ybe fo rget where you were and nev
er get back- to fi nd a clear spot. Just let your
eye wander along the trace and you 'll immedi
ately see hy the lack of pips where you should
QSY. AIHI what with the calibration marks
a long the base line plus a little experience, yOll
will he able to impress the bejabbers out of
your COli tact hy telling him instanter that you
see a clear spot exact ly 23 kc clown.

The 110 -13 costs $79 from lIeath , which
takes panoramic Fun right out of the riel.
man's class and brings it clown to all of us.
It's well worth everv cent of it.

The kit is a simple one to build, representing
12 to 15 hours of work, all very straightforward
ami made easy by Heath 's usual careful in
structions and clear pictorials. In only aile spot
is there some small opportunity for confusion,
and this is on pages 16 and 17 of the manual,
where you are told to attach wires to control
termin als and then rou te them through damps
for later connection. Heath supplies only one
color of hook-up wire, and it would be worth
whi le for you to lise some of your own wire
of different colors for these two or three con
nections. Either that or make vour own code
of knots, or stick on pieces of tape. Otherwise
you may end lip like me, with the hor izontal
and vertical controls reversed at fi rst, because
it isn't easy to follow those same-colored wires
through when the time comes later for hook
ing lip the far ends to the p roper terminals on
the hack of the CHT.

Heath has very wisely designed the 110-13
to operate with a wide range of receiver if's.
Parts and alternate instructions are supplied
for using the Scan with ten d ifferent if's rang
ing from 455 to 3395kc. Again, the instruc
tions are clear, but there is a small possi bility
of confusion here if von try to keep cvervthing
in your head. The instructions will say. for
example, to install Resistor R003, hut H203
can he anyone of several di fferen t values de
pending on the if of your rec-eiver. You have
to go to a separate table to find out which.
and it is a good idea to write down right in the
instruction steps what val ue H203 (and the
others) should be.

Once the kit is clone, you have to get some
signal for it from your receiver but. as a 73
reader, you are certa inly not one of those who
screams with fear at the thought of going ill 
side the box with a soldering iron. The signal
you want is taken from the mixer plate of
your receiver. This requ ires fas te ning a . ca
pacitor (supplied ) to the plate and ru nning
a small coax (supplied) from there to the buck
of the Hum-Scan. If you have a "Spare" jack
or term inal on the hack apron, you ru n the
coax to that. and then make up a cable to go
from there to the HO-13. If vou have no such
connectinn, then you'll have to make a tiny
hole in the hack uprcn of the receiver and run
the cable straight from the mixer pin to the
Scan. H owever, the HG-R2D supplied is so
sma ll that the ho le can be verv. very tiny, and
should n't harm the value of the receiver as a
trade-in, particularly if you pull out the con
nection and coax before you take the machine
down to yom friendly ham dealer. Also, just
in case you're 1I0t sure which pin of which
tube is the mixer plate, Heath even goes so • • • WA2TDI I

7 1



Mortin Smith W8ADV
27389 Cook Road
Olmsted Foi ls 38, Ohio

The Sub-Antenna

Cuarunteed to luiug in loud. clear DX
righ t through slimmer stat ic, regardless of
weather. I doubt the winds will blow this one
down!

It was a know II fad tha t radio waves t ravel
th rou gh the ground just as they do the air.
Listen in to Mother Earth's clear "Constant
Potential" ground waves. Even the pruuitive
Indian knew the greater carrying power and
absence of interference in sound waves t rans
mitted through the ground. T he same is t rue
of radio. These arc some of the ads hack in
"Rad io News" September, 1928, that started
the whole th ing here.

I had a receiver, and a nice long ground
tha t I've been using for over four years now.
So as 1 began to think about it .. . Well le t's
see now. T ake the antenna off the receiver,
now take tha t ground off the transmitter, put
it on the receiver that's pretty dead right
now. «' VO\ \," , signals, sure hard to bel ieve
but here it is!

The ground described is a fifteen foot piece
of heavy rubber coated wi re, I would guess
about #4. The ham shack is a 9 X 12 block
building 100 feet back of the house. This
heavy wire goes ou t th rough the side to a
ground rod 5 feet lon g. To this is a lso tied a
heavy aluminum clothesline which runs along
the ground to a second 5 foot stake about 6
feet north of the ham shack. F rom here it
goes to a 60 foot drilled well about 90 feet
to the north of the shack. The wi re is buried
just under the grass and upon reaching the
well it is connected to the well casing, ergo :
water contact. Thus vou h ave an under-,
ground antenna.

The following are various reports :
W8Cl\:P-Loud and clear-about fi fteen

miles away
W8LII W-Jack said: "This is the loudest

signal I've ever heard in Avon , Ohio,"
- 40 on oyer 59 he has never heard a
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station as dose as Lorain. Ohio, which is
milch closer to h im, come close to that
S-meter reading ,

\\'30 X- T ony near Pittsburgh said he
heard it very well.

W8Q~1Il-Raven ll a , Ohio
W8KJU-Jeromesville , Ohio
W8HlQ- T oledo, Ohio
\\ 'A8ADB- Cinci li llal i, Ohio
K8B BI- Cinei ll lla ti. Ohio
W·1SB~[-Ft. Thom as, K,·.

and Illany more ill Mich igan. h is was 0 11
180.; kc to 1820 kc.

I tried it all Ohio Mars 2258 kc and was
heard over the state of Ohio. The next experi
ment was on 3830 kc on which two more sta
tions were worked: K8SEY in Genoa, Ohio
and K8PEH in Newcomberstown, Ohio. The
last frequency tried was another Mars fre
quency, 4030 kc, and again good coverage.

rill sorry I Ci.U1 't sav w hat the resonant• •

frequency is; however, it does seem to be ver-
tically polarized. Again I'm not sure of the
feed point impedance; however, the Ranger II
doesn't seem to change very much when
switched to a full wave Diamond (520 ft . for
1.8 mc. }. The top of the diamon d is at 75
feet and the bottom feed poin t is 7 feet from
the ground,

It should be noted tha t the d iamond an
tenna was installed after the underground
tests were run . There is a d ifference between
the d iamond and underground antenna in
performance, the diamond being better; how 
ever, if a strong wind should come along and
blow down the d iamond, I st ill have the reli 
ab le underground antenna to support my ac
tivities.

I still haven't figured out what I've done,
but I'm having a lot of fun with the gang
around here. Needless to say, do I have the
company looking for a larger coffffee pot.

... W 8ADV



AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA

25 mm. F1.9 normal angle lens In focusing "I;" mount
$18.95

Model 400 for TV channels 2·6 (closed ) Only $149.95
cucuit) less vid icon

Model 440 tor ATV 436-450 meso and lens.

Other le ns ava ilable from $1 5 10 $250 lor our fa ntast ic
Fl .4 ZOOM lens .

Complete descri pti on In our catalog for 10(' .

7735A

$100.00

$ 90 .00

$ 75.00

any type I " vidicon , new or used
give satis factory service for amateur

7038
$85.00

$75.00

$60.00
' e
a
C Our choice 01

guaranteed 10

use. $35.00

Vidicon tubes:

Grade A

Grade

Grade

Grade

$149.95
The VANGUARD Models 400 and 440 ore factor y assembled with the some precision as our indus
trial cameras now in continuous duty throughout the U.S . Complete with self-contained synchroniz
ing generators, 4 mc. video amplifiers, power supply, tripod bose plate and low power TV transmitter
which can ea sily be increa sed with simple linear amplifiers. Illumination can be as low as 1 foot-candle
wh en using our vidicon and len s. Picture sharpness is guaranteed to be eq ua l to the best copabilities
of any sta nda rd 525 line TV receiver. Modular construction and printed circuits permit qu ick replace
ment and servicing of major circu its. W e ighs 11 Ibs.-measures app rox . 8 " x 6 " x 6 " .

Crystal controlled horizontal sca n a vailabie on e it her model for only $20 .00 more . Add th e suffix X
to model number.

Building you r own TV ca mera ? Our complete line of tested circu it modules a nd deflection yokes will
save you much t ime and money. Fully de scribed in our cata log fo r 10c coi n or stomps.

$11.95 up
VANGUARD

TRANSISTORIZED CONVERTERS

Avai la ble ," t he following mode ls:

Model Input mc. Ou~put me. Price

f 300 D 144·148 50· 54 $12.95 ppd,

2M 300- E 144-145 .6· 1.6 $12.95 ppd.
) ' 00F 144-146 28 ·30 $12.95 ppd.
, 300·Q 144· 143 14·1!l $12.95 ppd.

6M
(100 .' 50·51 ,6· 1.6 $12 .95 ppd.
300 ·C 5'1 ·54 14 · 1q ~ 1 2 95 ppd .IJOO· j 50 ·52 28-30 $12 .95 ppd.

20M 300 ·G 14.0· 14.35 1.0·1.35 $11.95 ppd.
C, 300·A 26 .965 ·27 _255 1.0·1.29 $11.95 ppd.

WWV 30:l· H 5.0 1.0 $11.95 ppd.

Int'! . 300 ·1 9. 0· 10.0 .6· 1.6 $11.95 ppd,

CHU 300· K 7.3 1.0 $11.95 ppd.
CHU 300· l 3. 35 1.0 $11.95 ppd.

Ma rine 300 ·M 2·3 .6, 1.6 $11.95 ppd.

Aircraft f 300· N4 121 ·122 .6· 1.6 $13.95 ppd.
l30Q· N5 122 ·123 .6· 1.6 $13.95 ppd.

Fire . Police 300 ,P 155- 156 .6· 1.6 $13.95 ppd.etc .

S ew series 300 with 3 \' HF-(; II F tran sistors. crystal-con-
trolled oscillator , tuned R. F. stage and low noise mixer. 2". Operate at 12 volts DC 4-5 rna..\ 11 above converters
One microvolt sensuivi rv. vlore than 30 high quality parts a re supplied wit h .\Iotorola type con nectors. For two
can' full y assembled and tested . :\ Ieasure only 3" x ZY;" x SO-139 connectors in ;tt'ad. add i Sc.

Xuvlstor conveners available from StO. Circuit modules and government surplus equp imer n also available. Send tOc
co:n or s ta mps for complete catah-g.

For prompt sh ip ment please include postal ~one): o rd~r or ca~ !:l i(' r's check , .CO D's must include ZO% d eposit .
S ew York City residents add 50/< sal es t ~ :t, Xew York Sta~e rcsidenrs add z r( sales tax. Include suffic ient post
age for all items except converters and CI rCUit modules which are postpaid .

VANGUARD LABS
Dept. H-9
190.48 99th Avenue
HoW, . N.Y. 11423



Robert A. Kidde r
20 Prescott St ree t
Nashua, New Ham pshi re

Passivating Aluminum Alloys

It may co me as a surp rise to man y people
that much of the aluminum in use for a great
va rie ty of purposes requi res su rface passiva
tion. This is a fan cy way of saying that such
items as aluminum chassis and front panels
Heed some kind of protection against corro
sion. The reason for this is that virtua lly all
aluminum ill common use is a lloyed with other
metals, mainly magn esium , and to lesser ex
tents with copper, manganese, and silicon. It's
true that chemica lly pure a lumin um passivatcs
itself by forming a film of alumin um oxide
on its surface, and that the oxide film is im
pervious in genera l to further a tmospheric at
ta ck. From a chemical stand point, however,
aluminum all oyed with other e lemen ts is high
ly impure, and its tendency to corrode is great
ly multiplied . Apparentl y the other metals in
the alloy have a cata lytic ellect on the ulum i-

Fig. 1
First Aid

Cardinal rule : Call the neares t hospitol o r
docto r immedia te ly.
Acid or caustic burns :

Rinse immedia tely with runn ing wa ter. Do
not sc rub, wipe, b lot, o r even touch the
affected area . After rinsing for a t lea st 10
min u tes, cove r the burn with a loose ly
fitting , clean, soft cloth. Do not apply sa lves,
ointmen ts, o r othe r medicat ion o f a ny kind.
Ac id or caust ic in the eye s :

Ri nse con tinuous ly with running water,
keepi ng the eyelids open. Flu sh the sur
rounding area s al so. Da not a pply medica 
tion of any sort.
Swallowed acid :

Dri nk immediately one qua rt o f milk (one
pin t fo r a child 5 yea rs o r younger) o r o ne
tablespoon of m il k of ma gnesia in a cu p o f
water. Do not try to induce vomi t ing.
Swallowed caustic sodo :

Drink immedia te ly one q ua rt of mil k ,
vinega r, o r a ny fruit ju ice (one pint for a
ch ild 5 yea rs o r younger). Do not try to in 
d uce vomi ti ng.
Swollowed solvents :

Drink immed ia te ly one qua rt o f m ilk a nd
induce vomi ting by prodding the bac k of the
tongue and the throat with the fingers o r a
spoon .
In all cases:

Once aga in, call the neare st hospita l o r
doctor immedia tel y.

Hum , and in e lectronic eq uip ment corros ion
lIlay he fur ther aided h y electrolysis.

Granted that surface protection of some
sort is required for aluminum alloys, wha t al
ternatives are available? The easiest wav out is

•
paint. Th is is a lso the least sa tisfactory, when
primer and pain t b y themselves a re used .
There a rc two more answers to the question ,
both of which arc eminently sa tis factory : alo
dizing, and anodizing. Both processes result ill
the format ion of impervious films which are
molecularly bond ed to the surface of the al
lov,

Alodizing is a p urely chemical treatment
which p roduces a very thin (about 3 micron s
deep ) , electrically cond uctive coa ting that's
proof against normal atmospheric cond itions,
including ind ustr ia l smog ami sea ai r. The
process d escribed herein imparts a mustard col
or to the a lloy, but the surface can he buffed
with a clean, soft d oth to yield a fi nish that
resem bles polished bron ze , or fogged gold
plate . Unb ufled. it's an excellent base for
primer and paint.

Anodizing is an elect ro-chemica l treatment
which produces a ll the su rface of the alloy .1

heuvv fil m of alum inum oxide that's electri
cally non-conductive . For those who may be
interested, emery and ru by arc a lso forms of
a luminu m oxide. I t's second only to d iamond
in hardness, p hysically to ugh. and p ract ically
bomb-proof to corrosion. As fanned by anod iz
in g, it's sa tiny silver in ap pearance, hut it's
porous and can be colored by d yein g. D yes
are availab le i ll a bewildering array of colors
and metal tones. Being nou-couductive, ano
d izing is a dandy finish for transistor and diod e
heat sinks, because the devices can he bolted
di rect ly to the heat sink without using fi be r
washers or mica gaskets . This results ill much
more effective cooling of the semicond uctors.

Both of these processes can be carried out
at home if suitab le equ ip ment can he
scrounged, jury-rigged, or ( perish the
thought!) purchased. Before diving into the
details of either treatment, however, the au
thor is conscience-bound to emp hasize certa in



essential safe ty measures. Both processes en
tail the use of dangerously corrosive chemi
cals, and specific p recautions must be ob
served to insure both personal safe ty and the
protection of various household appurtenunc
es, notably the plumbing. It may seem that
the writer is going to ridiculous extremes in
making the Following recommendations, but he
has seen the results of caustic and acid burns.
They are excruciatingly agonizing to expert
ence, and they leave permanent, ugly scars.
Even a tiny spatter of acid or caustic in the
eyes can cause blindness. Needless to say, these
chemicals are violently poisonous if swallowed .
In spite of all tha t, they are not dangerous
to work with if they are treated rL·ith respect
and lumdled with due regard for th e potential
havoc th ey eml w reak. The importance of
st rict ly following the safety measures out lined
below is impossible to overstate.

Familiarize vourself and several friends or
furnil v members with the First Aid information
given in Figure 1. Have one of these people ill
the area at all times whi le you are working
so that emergency treatment can be rendered
instantly in the event of an accident. The one
factor that literally will save somebodv's hide. .
is the speed in which Firs t Aid can he ini
tia ted.

Ventilate your work area. A regular kitchen
exhaust fan is adeq uate if you set up your
eq uipment under it. An electric fan blowing
out through a window wiII also do nicely. At
the very least, open all the windows and out
side doors of the room in wh ich you are work
mg.

W ear protective coverings. T he rmmmum
is a pair of tCllt crfight rubber gloves and gog
gles, or a swimmers' face mask. If you call tum
lip a rubber apron an d a pair of rubber
boots or galoshes. so much the better, because
raw sulphuric acid \\; 11 bu rn through a lea ther
shoe or a trouser leg in very short order.

Leave a nearby water faucet running at all
times wh ile yOIl are working wi th or around
these chemic-als o This spigot should have
enough free space beneath it to allow getting
the face under it ill an emergency . Also, keep
a pail of water in a hnndv location where it's
not likely to get contaminated by any of the
chemicals. This is [or use in case acid or caus
tic is sp illed on the torso or the legs.

Flush or wipe lip sp ills immedia tel y. Also
rinse promptly anything that comes in con
tact with these chemicals, including gloves,
stirring rods, and measuring conta iners. Upon
completion of the work, rinse the gloves and
other pron-cnv e covr-rtngs before takillg the-III
off.

Fig . . 2
List of Materials

Pickl ing (Clea n ing) Process
Equipment:

Stee l, s ta in less st ee l, o r p lastic con tai ner
Gla ss o r p last ic conta iner
Beam ba lance, o r sp ring scale acc u ra te

to one g ram
Steel rod
Glass rod
Stove, o r hot p la te . . . . op t iona l
T he rmometer, rea d ing to 212 °F. optional

Chemica ls:
Nit ric acid (H N0 3 ) 4 2 % concen t ra tion
Caustic soda (Sodi u m h ydrox id e, NaOH)
O rga nic so lven t

Alod iz ing Process
Equipment:

Glass o r plastic container
Gloss rod
Beam ba lance, o r sp ring sca le a ccurate to

one g ram
Chemical :

"Alodine 1200 "
available fro m :
A merica n Chem ical Pa int Co .
A mble r, Pennsy lvania
$3 .80 per pou nd

Anodiz ing Process
Equipment:

Gloss, p lastic, o r lead -l ined con taine r
Glass rod
DC power source, hea vy cu rre n t, 10 to 18

volt ou t pu t (see text )
2 automotive ba ttery cables
Sheet of chemically pu re lead (not re 

q uired with a lead- lin ed tank )
Insu la ted support rod (piece of b room

handle, e tc . )
Aluminum st ro p stoc k, V2 " to 1" wide,

1/16" to Vs" th ic k (See Figu re 5)
M eta l con ta ine r for boiling wate r

Chemica l :
Sulfuric acid (H2S04 ) 66° Bourne sco le

( u nd ilu te d)
Dyeing Process

Equ ipment :
Metal co ntainer, p re fe rably d isposa ble
Beam balance, Or sp ring sca le accu ra te to

o ne gram
Stove, or hot plate
T he rmomete r, read ing to 212° F.

Chemica ls:
Dye

available from :
Sandoz, Inc .
61 -63 Vo n Dam Street
New Yo rk 13, New Yo rk

N ickel aceta te, of a nt i- leach ing agen t
recommended by the dye manufac tu re r .
The use o f ant i-leaching agen ts is op
t iona l, in general.

NOTES
I . The va rious conta ine rs called for should

be large enough to allow the complete
immers ion of the article to be t rea ted .

2 . Use sepa ra te conta iners for each process .
3. It 's permissible to use ac ids of d iffe rent

conce n t ra t io ns tha n those spec ified here .
p rovided they a ren 't dil u ted down below
the st re ng t hs o f the solu t ions described
in t he text.



Exercise caution at all times. Keep in mind
that these chemicals a re in the same league as
the Bcplus in your fin al. Members of that
league are well-behaved as long as you respect
them, but they'll burn you good 'n' proper if
you disregard their potency and act carelessly .

Don't begin to work until all safety mea
sures have been complied with .

Don't pour water into an acid . T his will
cause the acid to spatter violen tly . D o it the
other way around. Put the required amount
of water in the tank first, then slowly add the
acid while sti rr ing the water with a glass rod .

Don't put your fingers or hands into the
solutions , even with rubber gloves on. Use
slings made from rubber or teflon insulated
wire or hooks bent from tinned solid copper
buss, 16 gauge or heavier, to hold and support
the work while it's immersed in the various
baths.

Don't hand le the work by its edges or cor
ners. T his will preclude the possib ility of slic
ing or piercing the gloves.

D on't leave the solutions unattended . As an
ad ded p recaution, lock all the kids up in a
closet or send them to Grand ma's house for the
dav.

Don't let any unnecessary people mill around
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F;g . 3
For one genera to r:
R1 2 ohms, 10 wa tts
R2 25 ohms, SO watts
Motor 3,4 HP Wire size 8GA
Ammeter 0 - 50 amps dc
For two generotors :
R1 1 ohm, 2 5 wotts
R2 12 ohms, 100 wat ts
Motor 1 HP minimum, I V2 prefe rred
Ammeter 0 - 100 amps de Wire 4GA
The values given a bove are typical for on
overage hook-up. They may va ry as much
as 50 % among different makes of genera
tors.
Maximum ove rloa d fo r one genera to r is 40
amps for not mare tha n 20 minutes .
Maximum ove rloa d for two generators is 7 5
amps for not more than 20 minutes.
Maximum cont inuous load per generotor IS
30 amps,
R2 is the output voltage co nt rol.
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the work area. T hese processes are fasci nating
to watch, but all it takes for a catastrophe is
aile extraneous individual under-foot a t a cri ti
cal moment.

Don't salvage the solutions when the work
is fin ished. D ispose of them. The cost of the
chemicals used in these processes is very rea
sonable, but the accidental damage they might
ca use call be very unreasonable.

T hat covers the subject of personal safety
measures rather thoroughly. They are based
on the standard operating procedures of labs
and shops where corrosive chemicals are used ,
so the author really isn't an old worry-wart.

Xcw le t's consider the plumbing. If your
house has a cesspool or a septic tank. don't dis
pose of the solutions by pouring them down
the d ra in. Thev will kill off all the bact eria that
normally break down the sewage, and you may
get stuck with backed-up drains and an in
credible stink. T he best way to get rid of
them in this case is to bury them, Dig a hole
somewhere that's clear of the cesspool or septic
tank, the leaching bed , and the wll, d nmp the
solutions in , and fill the hole up again.

If your house is served by a city or town
sewer system, the solutions can be safely dis
posed of by pouring them slowly down the
dra in whi le the faucet is running. Let the wa
ter continue to run for at least fifteen minut es
afte r the last of the baths goes down. This
will Hush ou t all the traps and low spots in
the plumbing and gtve von the cleanest drains
for miles around.

There's nothing wrong wi th rinsing the work
ofl into the drain though, whether or not you
have a cesspool or a septic tank. The tiny
amounts of chemicals that might wind up
down there by doing this will be so d iluted
that they wouldn't bother even a small amoe
ba.

T he general procedure for passivat lng all
item of aluminum alloy is fi rst to pickle it and
then either to alodize it or to anodize it. An
nloclized article can then be primed with zin c
chromate and painted or it can simply be
burred with a soft cloth . An anod ized piece
cn u be left d ear or dyed almos t any imaginable
color or metal tone. Anodized surfaces also
hold primer and paint very well.

The first thing to do is to consult the list of
materials and to round up all the paraphernalia
for the processes tha t you intend to use. Su it
able containers are the various plastic pails,
dishpans, and waste-paper buckets available
cheap at your friend ly neighborhood 5 & 10.
A few alternatives are plastic bleach jug,;; with
the neck and handle cut off, photo developing
trays, and horrowing the real xf c-Ccys from a
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it more effec-tive and its action faster. You ca ll
get away with using it a t room temperature if
you h ave only a [e w pieces to d o and they
are Iairlv d ean to sta rt wit h. Use 8 ounces of,
sod ium h ydroxide p CI' gallon if you p lan to
work the e tch co ld. Use 4 ounces per gallon
if you heat it. Use only 2 ounces pe r gallon if
you heat the solution and the parts a re quite
clean and wi thout scra tches. Stir the mixture
with a steel rod until all the caus tic sod a h as
d issolved, If you intend to h eat it. bring it up
to a temperature of between 1500 and 160°F.

T he second picklill~ bath is the nitric dip .
I f vou have obtained the 42% co ncentra tion of
nitric acid, mix it even-Steven by volume with
water. For examp le, if you need two gallons
of the d ip , put one gallon of water into a glass
or p lastic container, then slowly add a gallon
of 42% nit ric acid while the solution is b eing
stirred with a glass rod. The resulting mi xture
will be 2 1% n itric acid. If yon are using a
diffe re nt couccutrution of acid, you'll h ave to
a lter the am ou n t of water von start with. The
hath should be between "0% and 2.5% nitric
acid.

The alodizing solu tion is prepared by dis
solving 2 ounces of "AIod ine 1200" per gallon
of water. Mix it up in a glass or plastic con
tainer and stir it well with a glass rod. A card
to the American Chemical Paint Company,
Ambler, Pennsylvnuia will reveal the where
abou ts of the nea rest distributor of "Alodi ne
I "'00". If you hap pen to get hold of some oth er
alodizing agent. prepare it according to the
num t I fuct u rer S i l lst ruct ions.

Let's consider the de power source necessary
for anod izing before we discuss the actual
set-u p. Id ea lly it should hnve an ou tput vari
ah ie between 1() and 18 vdc and he able to
sup p ly between 10 and 2.:) amps pCI' sq ua re
foot of anodized surface. The exact cu rren t
drain will depend 0 11 the composition of the
alloy, the concentrat ion of the elect rolyte. the
purity of the lead cathode. the voltage used ,
and other impond e rables such as w hether or
not Brezhnev had borscht for breakfast. For
clear anodizing, 15 volts is required, but if
you intend to d ye the a rt icle, the anotlizing
voltage will be determined by the d ye tha t
vou use .

Before somebody gets all shaken up over
the improbabilit y of tu rning up such an exotic
supp ly, the write r hastens to point out that any
de potent ial between 10 and 18 volts will
produce a ll anodized film 011 alumin um al lcv,
und tha t the fi lm so formed will eflectivelv
protect th e meta l beueuth it. \\'orkillg with a
di fferent voltage thuu the one needed for lu-st
resu lts with the dvc will affect the vividness
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Fig . 4. Anodiz ing se t-up

high school or college chemis try lab or a plat
ing shop.

It's best to lise commercial sodium hvdroxide
for the caus tic etch, in preference to u house
hold lye such as Drane. Perusal of a Orano
label reveals that the product contains only
54% caustic sod a and a total of -161 additives
and "inert" ingredients. These extra goodies
arc included to prevent turning animal fat in
the drain into hard soap. This is lovely for
the drain , hilt these sa me a dd itives will cause
the formation of hlemishes and little black
things on aluminum alloys. Besides, the au
thor's 12 ounce ca n of Drano cost 33 cents and
com mercial sod ium h ydroxide can be had for
as little as 16 cents a p ound .

The organic solvent can he almost any com
mon cleaning solvent such as methyl ethyl
ketone ( ~ l. E. K. ) , acetone, toluol, or metha
nol. Stay away from carbon tetrachloride or
carbon disu lfide. They're both sneaky killers .

The chemicals and some of the equipment
can he obtained from a chemical or scienti fic
sup ply house. Other possible sources are a
p lating shop, a high school or college science
d epartment , large hardware or paint stores
(expecinllv those cate ring to industry ) , rental
agencies, surp lus outlets, auto boneyards, and
the Yellow Pages.

Afte r you 've rounded up all the gear, se t
tip a ll the p rocesses that you're going to use.
This is necessary because once the a luminum
alloy has been cleaned, it 's really d ean . If
it's left lying about while subsequent steps a re
being p repared, it m uv b uild tip enou gh of a
film of corrosion to affect the remaini ng pro~

cedures . Then you'd h ave to sta rt all over
again, and thin a luminum alloy parts won 't
sta nd heing p ickled too mnnv times before
they develop great gaping holes all over.

The first pickling or cleaning bath is the
caust ic etch. This is prepared b y dissolving
from 2 to 8 OUII <:('S of sod ium h ydroxide pe r
ga llon of water. ~I ix: it lip ill a steel pot if
you intend to hea t the solution, or in a p lastic
container if you 're ~oing to lise it a t room tern
perature . YOIl ought to heat it if yOIl have lots
of pieces to clea II , or if they're reul lv cruddy
or scarred up. Hea ting the caustic etc-h makes
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needed , and you can connect the negative
cable d irectly to the lead lining of the tank.
Fig. ·1 shows the w hole set-up.

If you're going to color the a nodized sur
face, mix up the dye according to the direc
tions 0 11 the label. You will only need some
thing like J.I to 1/3 of an ounce of d ye per
gallon of water, so it's quite probable that a
sample of the d ye will be su fficient for most
small jobs . Send a card off to Sandoz, Inco for
specific in formation on colors ( they make d yes
in about 100 colors, a ll different ), samp les,
und the location o f the nearest dealer. The
mixing instructions w ill p robab ly indicate a
proport ion like 2 grams p CI' liter of water, so
use these conversions : 28 1/3 grams = 1 ounce
( avoird upois) ; I lite r = 1.06 quarts (Huid} .

Afte r the d ye is mixed, put it on the stove
or hot plate and brin g it IIp to a temperature of
between 150°F and 160°F. Also , fi ll another
metal con ta iner with water and bring it to a
boil. Add the anti- leaching agent to this
water, if a ile is called for. This completes a ll
the setting-u p procedures.

Now let's look into the p ickling p rocess.
lncideutullv. all fo rm ing, bending, cutting.
d rillillg. and other machining of the piece to
be t reated should be fi nish ed before any of
these p rocesses is undertaken . Start by wi p ing
the work with the organic solvent and a dean
cloth or a paper towel. This removes an y skin
oils, grease, and other residues from the sur
face of the p iece. Xow dip it into the caustic
etch, using: a hook or a sling to support it.
The work muv fi zz like an Alka-Seltzer w hen
you fi rst put it in . Tip the article back and
forth a couple of times to free any t rapped air.

This bath will nctunllv reduce the su rface
of the alloy. It will remove shallow scratches,
and it'll feather the edges of the deeper ones

Fig . 5 . Work suppo rt a nd connec t ions

of the color, but the dye w iII take to a greater
or Jesser degree. YO Il call a lways run a p iece
of scrap a lloy through the whole p rocess to
find out how the end resul t will look.

The chances are that you already han> a
power so urce that can be used for anodizing.
It's the fa mily bomber, if it has a 12 volt ig
uit iou sys tem. It will supp ly up to 20 to 30
amps, more if yo u've installed a heavy duty
genera tor or alternator for that California gal
Ion repos ing: in the trunk. If yo u use the ear's
e lect rica l system, p rop lip the throttle linkage
so that the engine is turning over fast enough
to keep churg lug the buttery contin uous ly
while the anodizing is in p rogress. ill' su re to
work upwind of the exhaust. and don 't work
inside the garage, even with the doors wide
open.

Another scheme is to make up a d ynamotor
set usin g all at: motor to turn over an auto
motive 12 vo lt generator or a lterna tor ( or a
pn.r of them, even }. T he hook-up shown in
Fig . 3 will pot out over 700 watts ( a t 18 vdc )
for short periods w ith one genera tor, and in
excess of 1.3 kilowatts intermittent ly w ith two
generators. III addition , its output vol tage is
variable over the desired range. T he general
tors can be the common, garden variety 12
volters availab le a t the local auto juukvurd.
hut if you lise two gcnnies, try to get two of
the same make and model .

Other pO\\'er source possibilities include
borrowing a heavy d uty but te ry charger from
the corner gas sta t ion, and paying: a visit to the
science department of the local high school
or college. Undoubted ly there are other ways
to obta in the necessurv schmaltz for anod iz
ing. but the a uthor has a ttempted only to point
ou t a couple of methods tha t can be jury
rigged from good ies around the house am]
neighborhood .

Prepare the anod izin g electrolyte by adding
one volume of 66° ( Bnumc scale ) undiluted
sulfuric acid to nine volumes of water. It is
especially important with und iluted sulfuric
acid to add the acid to the water, not vice
versa , in order to avoid spattering. Add the
acid slowly while stirring the water with a
glass rod . The resulting solution should be
1.5% to 18% sulfuric acid by weight , or )()% by
volume. If you started w ith d ilu ted acid, you
will have to reduce the amount of water to
make it come out right . ( A gallon of water
weighs 8 pounds; a gallon of sulfuric acid
weighs 13 pounds. ')

Usi ng an automotive battery cable, connect
the negative side of the power source to the
lead electrode. If yOli were ab le to get a lead 
lined tank, a separa te lead cathode won't be
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so they'll be less noticeable. Leave the work
immersed in the caustic etch for 2 or 3 min
lites , then take it out. At this point the surface
will have a smoky, faintly grainy appearance,
somewhat like a cold solder joint. Rinse the
piece thoroughly with running water.

.:\'0\\" dunk the work into the nitric dip and
shift it around a bit to eliminate trapped
air. This bath removes the smut formed 011

the surface of the alloy by the caust ic elcho
There may be some fizzing in this solution.
too . Let the piece soak for 2 or 3 minutes, until
it 's bright and shiny. Then take it out and
rinse it thoroughly with funning water. This
completes the pickling, or cleaning, process,
and the work should now go immediately to
the alodizing bath or to the anodizing tank.

The alodizing is accomplished by immersing
the pickled part in the "Alodine 1200" solution .
Tilt the work once or twice to release trapped
air. Let the piece stay in the bath for 30 sec
onds to one minute if the solution is fresh ,
longer if you've done lots of parts in it. When
you take the article out of the bath, it will
look as though it had been sprayed with mus
tard. Rinse the part thoroughly with running
water and hang it up to dry for an hour or so.
When it is dry it 's ready to be huffed or
primed and painted. It can also be used.. . ..
as IS .

Anodizing is a bit more complex. If you
aren't using a leadlined tank, immerse the lead
cathode in the electrolyte. Connect the work
to the positive side of the power source, using
the other hattery cable. The points of contact
mav leave visible marks on the object, so trv

• •
to make the connection somewhere on the
piece where possible mark s won't matter. The
only metal that you can use for making con
nections that will be in physical contact with
the electrolyte is aluminum or aluminum al
loy. Don't use copper or brass for these "wet"
connections, hut they can be used for any
"dry" contacts. See Fig. 5 for some connec
tion hints. The power source can be switched
all before the work is put into the tank, be
cause no current can flow unless the item is
ill contact with the electrolyte .

Now immerse the piece in the tank, being
careful not to short it against the lead cath
ode ( it might wipe out the power source ) .
Hock the work a bit to free any trapped air.

ANODIZING
VOLTAGE

16 to 18
13 to 16
10 to 13

F;g. 6
VOLTAGES AND TIMES

MINUTES
CLEAR DYED

15to1 5 10 to 20
15 to 20 20 to 25
20 to 30 25 to 40

For clear. uncolored anodizing, give th e item
1.5 H>ItS for 15 to 20 minutes. For dyed work
in general, 15 volts for 20 to 25 minutes should
do the trick, but if it's possible for you to do
so, follow the dye manufacturer's recommen
dations for voltage and time. For those of yon
who are using a fixed voltage other than 15
volts , Fig. 6 will serve as a guide to the prop
er time for the voltage you have available.

While the piece is in the tank stir the elec
trolyte with a glass rod. This is necessary to
insure an even film. When the time is up,
take the work out of the tank, disconnect it
from the power source, and rinse it thorough
ly with running water. The surface of the
article will have a sa tiny appearance. This
is the anodized film.

If you are going to color the item. it got's
vat next. Keep the temperature of the dye as
constant as vou can at about 150°F. and follow
the manufacturer's recommendations for dye
ing time.

From the dye bath the work goes into the
pot of boiling water for 15 minutes. The water
may leach out some of the color, and this may
lighten the shade a bit. An anti-leaching agent,
added to the water beforehand, will minimize
this occurrence. A dash of nickel acetate is the
usual additive, but the dye people may sug
gest, or require, someth ing else. When the
work comes out of the boiling water. the proc
ess is finished , and the part is ready to use.

If you arc Hot dyeing the article, it goes
directly into the boiling water after you've
taken it out of th e anodizing tank and rinsed
it thoroughly. The purpose of the boiling wa
ter is to seal the pores in the film. Let it cook
for 15 minutes, then take it out. This com
pletes the anod izing process, and th e piece is
ready to use.

You should promptly break down the set
lip and dispose of the solutions when the last
item is finished. If it really goes against your
grain to get rid of the acid solutions, they
can be stored in glass or plastic jugs. Don't
fill them up to the top, though. Leave some
space ill each jug for gas formation. other
wise enough pressure may build up inside the
bottle to burst it. The other solutions are so
inexpensive that they aren't worth the bother
of storing them. Store the acid solutions, if you
trouble to save them, and anv unused chemi-

•
cals under lock and key.

The author wishes to acknowledge the es·
sential assistance rendered by Gus Fletcher of
Sanoel'S Associates, Nashua, New Hampshire.
Without his help this article could not have
been written .

. . . Kidder
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WE WANT

YOUR
BUSINESS!

5 BANDS
400 WATTS

395
PERSONAL

INDIVIDUAL
SERVICE

GUARANTEED

*LUBBOCK, TEXAS
THE HOME OF

EDWARDS ELECTRONICS
GIVING TEXAS·SIZE TRADES,

P.D.9. DELIVERY,
AND A

TIME PAYMENT
PLAN.

""'M1ilo .'\Ill ." . -?\

ACCESSORIES:
• N; power supply. matching cabinet with

speaker. Model 117·C ., $ 85
• 12 Volt OC Power supply. Model 412 , $130
• Plug·in VOX. Model VX·I : $ 35

OTHER FEATURES
• 3.5 • 4.0 me, 7.0 • 7.5 me, 13.85 • 14.35 me,

21.0 • 21.5 me, 28.5 • 29.0 me (10 meter full
coverage kit available) .

• Transistorized VFO.
• Crystal lattice filte r.
• ALC •.. AGC ••. S·Meter.
• 51/ , in. high. 13 in. wide. 11 in. deep.
• 400 walls SSB input.
• lower sideband on 80M and 40M. Upper sideband

on 20M, 15M, and 10M. (Opposite sideband kit
available.)

by
EDWARDS ELECTRONICS

whose personnel includes
WASEIY . , . WASEDE •. . W5FYX ••• W5MZR •. , WSKFT .• WASISW ... K5MPA



Don Marquardt K9S0A
Box 2 13
Crown Point, lndicnc 463 07

A Surplus SWR-Power Meter

The S\\'R of a t ransmission line is mo re im
portant in the VHF and UHF range than it is
in the HF ham bands. Unfortunatclv. most in-

•
expensive S\VR meters made for the amateur
market aren't ve ry useful above 30 me. I was
trying to figure out a simple solution to this
probl em when I noticed an ad in 7.3. E. C.
Hayden in Bay Saint Louis, Mississippi sells
a surplus reflectometer with 200 microamp

meter, diodes and even the calibrating rheostat
for only $8.25. I ordered one and found that it
was the Saratoga Industries Model lie 999 H
which is identical to the Jones Model .574.23
xl icromatch. It comes attached to a piece of
HG 9 .50 ohm coax and has a hu ge connector
on one end. The other end is cut. The assem
bly comes from a Hallicrufters T-46.5/ ALT-7
radar jamming transmitter covering the range
of 168 to 3.52 me.

I decided to use another meter and save the
small 200 microamp one for another usc. Y OII

can lise any size meter from 50 ua to 500 ua.
The more sensitive meter is necessary for low
power at lower freq uencies.

I mounted the reflectometer and metering
circuitry in a gray hammertonc .\Iinihox, 5 x 7
x 3 inches. I used a nine position range switch

••
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FREE

The Ha lli cra ft e ri PS-1 S0 -AC match ing power su pply . w ith
purchase of the SR -160 Tri-Band 120-40-801 Tran sce iver .
A reg ular va lue of $449.00. Save $99 .50.

Now co mpl e 'e fo r $349.50
Tak e adva n lage of 'h is speci a l SClv ings now . Nol mClny
le fl l

RECONDITIONED USED EQUIPMENT

LOAD

SWII SET
RI 101(

•
I,

• •, .'

z
I

MICROMATCH

•a,

XMTR

$135
250
160
235
11 5
200
295
125
150

95
115

Apa che
Me raude r
Warrior
Kl-I e nd AC
HW32
2A·2AO
Thor 6 a nd AC
NC183
NC_
NC200
Rang er

• • • •

75S1 $320
75 53 480
3 2V3 21 0
SR1 S0 400
SX1 15 340
HT37 260
HT40 7S
GS8100 210
GSIl101 160
HQ1 00A 130
HOll OC 130
H01 45 165

Mall and COD orders filled promptly.

FEATURES
Designed for maximum forward gai n.
Gamma Malch for CO-II feed er.
Finest g rade alum inum tubing.
Eaceplion .lly IIrong sroee there are no dr illed

hole s .
All aluminum construction e liminateS e lect rolysis.
Entire beam I nd suppor~s can be I rounded for

lightning proteclion.

We a re proud of this new l ong John Ante nna . We've tried
to put in every feature you could wa nt. The res ult is a
reasona ble cost high gain bea m which can easily be put up
a nd which will stay there practically forever. It has I wide
enough lobe so }'QU don' t have to swing it around a ll the
time , yet gives you t reme ndou s gain where you wa nt it.

SEND FOR USED EQUIPMENT LIST
Ed G rogan K I ZSI

DeMambro Radio Supp ly Co.
109 5 Co mmo nwealth Avenue

Boston, Mass. Tel 6 17·254·9000

AT YOUR DISTRIBUTORS OR WRITE DIRECT

HI-PAR Products Co.
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because it was available. but von can use other
•

ranges. Since I used a 50 ua meter. I made one
position of the switch a di rect short to protect
the meter. Switch two has four positions. T he
first reads forward p ower to the antenna in
watts. Position two reads reflected power in
watts. Position th ree is used to set the meter to
ful l scale with R 1. T he four th posit ion reads
th e SWR.

You can calibrate the meter using a good
brid ge or with a dummy load such as the
Cantenna. Rememher that power readings are
only good at the frequency of calibration in
this type of unit. Also, the meter won't read
linearly at low powers. Pick the calibration re
sistors with a decade box or by tri al and error.
It's ra ted as good for 200 watts, but that seems
to he very conservative.

This SWR bridge will take only a little time
to build and will cost less than any comp arable
commercial instrument. \Vhen you're fi nished ,
you' ll have an excellent piece of test equipment
that you will use often .

FITCHBURG, MASSACHUSETTS

••



Bill Hoisington K1ell
Pete rborough, N .H .

UHF Signal Source

GROUNO BASE

l - T TRI....ER

'IF OU T

good ones Oil 12961 Each
from rectification of rf from

TOP V I E W

2!i~

I.'-i~ BRASS]"1 COLLECTOR7.::====::::'.1 'IETURN PL ATE

SIDE V IE W

Detai ls of the 4 32 mc co llec to r err-

W~SOLOER

,,",,):J~l]t~+~ITYPlCALl

TEF LON
TAPE

F;g . 2.
c uit .

You really need
doubler is biased

The UIIF experimenter learns early that the
UHF ham bands don 't always fu rnis h a signal
when you need them. \ Vhen I build receivers
and converters for 432 and 1296, I fino that I
need a small signal generator for alignment
am] band spotting. Not much power is needed
for this work, so transistors are the ideal choice
for generating the signal. This signal source is
in three parts, a 432 sou rce, a trip let to ]296
and a modulator.

I started with a low-cost 27 me crystal tha t
] found in my junk box . ( Never mind how it
got there!) I used my usual phase-reversing
crystal circuit followed by a hu nch of doublers .
Lower-priced transistors were used in the early
stages and the UHF ones saved for later.

The 432 Driver

""
""
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Fig . 1. Schema t ic d iagrom of the 432 mc sig na l sou rce . The transistors a ren' t c rit ica l In most
cases and o the r UHF a nd VHF ones will work. fine .
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( S EE TE XT )

-- .... BRASS

:~~L:~~~~~~~ COLL EC TO RRET URN
PL AT E

2 NI1 4 1
MAC- 5

4)2 MC 129 6 IoII C
• •

1
~"
l' · SEE J:TE XT

- oz

Fig . 4 , Schema tic of the 1296 me tr iple r.
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Fig . 5 . Pictor ial la yout of the 129 6 mc
t rip le r.

base is fin e. Fig. 4 g ives the schematic but
Fig. S gives the details, which are vi ta l. The
input on 43 :> tunes very nicel y. But I had to
reduce the emitter resistor in the doubler to
432 to get enough (h ive. It ended up at 200
ohms. The collector circuit is short, but tunes
smoothly. The 1296 me ou tp ut registe rs 100 a
in the ] 296 ca vity in the May 73.

You might try a small amount of modula tion
on the 1:296 mc tripler. Also a waveguide at
tenuator. Be seeing you on 23 em.

o 0 0 KICLL

2N247

TO EMI T TER
OF 4 32 MC

}---,-If-- ..---l( FIN,AL OOUEILER

LJ -?,p"{ 10 .., <11

"

Fig. 3 . The tone osc illa to r for the 4 32 mc
signa l source .

the previous stage. If 1'011 need more output
than this circui t gives 1'0 11, usc less than a 1 k
res istor in the emitter, but watch out for high
collector current . Fi~. I shows the sc hematic
of the 432 me g(' lIc ra lor and Fi~. 2 g ives d e
tai ls of the -•.32 me collector circu it.

Now to 1296
[ bu ilt this trip ler to I 2fJ6 [ust for the fun of

it. But it worked quite well. I normally don't
hold with trip lers at this frequency, but it's
an easy way to get 1296 me energy from the
432 me drive r. The transistor I used was a
~ I otorola 2N II4 I. It's several yea" old and
there a re better ones that are far cheaper now.
But it does work on 1296. I could n't get it to
work with grounded emitter, but grounded

The tone modulator
T his is a crude modula tor ( F ig. :3 ), hu t it

works. The mod ulation transformer is not ab
solute ly necessary, but seems to improve re
sults. You can apply the mod ulation almost
anywhere [or th is app licat ion, bu t modulat ing
across the I k emitter resis tor gave the cleanest
sound with the doubler used .

-

A New Book Published by 73
PARAMETRIC
AMPLIFIERS

This boo k, the firs t on parametric amplifi ers for the
ham, is written for the average amateur and explains in

. 1" ~J.
simple language how they work, how to bui ld your own
for the va rious UHF bands. and how to tune them up.

I F_ID Parametrics have helped UHF move into the space age,
but don 't forget that the fi rst work ing paramet ric am-
pl ifier was buil t by WIFZJ and worked on six meters.• lr;· Order th is book di rect, $2.00 postpaid, or from your local
parts dist r ibutor.

J im n ,k WA 6 B SO

__.. ~ _ ~·_ _ u
73 Mogazine Peterborough, N. H.
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Light Bulbs

for Dummy

Rolph Hanna W 8QUR
3023 Emmick
Toledo, Ohio

Loads

% Rated Voltage % Hot Resistan ce % Totol ligh t
10 40 -0-
20 52 0.6
30 60 2.1
40 67 5.8
50 74 10.9
60 80 19.5
70 85 32. I
80 90 49.0
90 95 70.6

100 100 100 .0

transmitte r is runnmg at 100 watts input. If
you use 50 ohm coax then you should get a
30 volt, 50 watt bulb because this has 4.5 ohms
and they a re available-still some used with
the old Delco plants and lots Oil boats. You
call fi gure ou t for yourself what bulb will be
bes t . Just remember that most transmitters
only run about 50% efficie nt, especially with
PI output.

The following table shows what can be ex
pected of bulbs funning with less voltage than
rated. From this you may be able to guess
what output you have an d can calcula te the
res istance for a given condition.

For the very low power rig there is not
too much availab le that will give a good rm
pedan ce match. Heath Company sends a 1'\0.
47 pilot bulb to use as a dummy load on the
"Twocr". "Sixer," and "Tener." This bulb is
rated at 6.3 volts and .15 amps. Resistance
then is -1 2 ohms, which is a fair match for 50
ohms output but the power is oll ly 0.95 watts
and I never heard anyone complain that the 5
watts input burned out the dummy load.

Christmas tree bulbs ra ted at 7~~ watts are
no good because the resistance is 2000 ohms. I
could not fin d a good automotive bulb, re
sistance all too low. The old series string
Christmas bulbs are st ill available and are
good for 4.8 watts at 47 ohms.

Light bulbs have intrigued me for many
years. This goes back to the old bulbs with
the tip Oil the top. The younger generation
missed the fun of putting these old bulbs in a
bucket of water, breaking the t ip and having
the bulb fill with water. This was a real dnndv
device ; it could be used to gent ly sprinkle the
girls with water or used as a combination hand
grenade and bomb.

Now back to the present d ay and some
comments on dummy loads for transmitters.

•
L ight bulbs have been used for this purpose
for many years; however, as dummy loads,
they leave lots to be desi red. As you know,
the cold res istance is much lower than the hot
res istance. As you start to load the transmit
ter, the impedance is cons tantly changing am]
y O ll ca nnot get a good match. Now if you try
to modulate the rig, the impedance is jumping
all over the place.

I do not mean to sell light bulbs short as a
cheap d ummy antenna. In fact, I was going to
write a big, dandy article on a means of check
ing tran smitter ou tput by comparing the bril
liance of a bulb tied to a transmitter and one
connected to the line with a method of con
trolling its brillian ce, then measuring the pow
er to the controlled bulb and thus finding the
power output. The research on this project
revealed severa l thin gs. First, the impedance.
as mentioned before, is all over the place; and
second, the Heath Cantenna is a better way.
Third, it's more Fun to watch a light bulb light
up than to watch a meter swing lip scale.

If you still like to sec your transmitter light
a light bulb, here are a few Facts to keep in
mind . Just because a bulb has a wattage ra tin g
d ose to the ra ting of the transmitter does not
mean that it will be a good match. A 50 watt ,
120 volt bulb is 280 ohms; very fin e if you
use 300 ohms feed line to the antenna and the

I'
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At HARVEY'S price
You don't have to guess!
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William Goldsworthy W68UV

VFO Stability

Do you want to get a little more stability
out of your existing VFO or do you just want
to build a decent one from scratch? Let's ex
amine in some detail just what it is that sep
arates us from that one cycle stability that
we all dream about and then let's see what
can be done to approach our goal. Of course,
in the hobby of ham radio, we don't need
quite the stahility of a broadcast station, but
with the wide use of single sideband we do
need a pretty high degree of oscillator stability.

Instability Sources
The gremlins that prevent us from obtain

ing that no drift oscillator can be separated
into three broad classes: effects from tempera
ture variations, effects from mechanical vari
ations, and effects from phase variations.

Temperature Stabilizat ion
Of these variations, probably the one most

often encountered is the drift associated with
temperature variations. Since the primary pa
rameters determining the frequency of oscilla
tion are the inductance and capacitance of the
oscillator tank, it is necessary to prevent or
compensate their variations in order to elimi
nate most of the drift that occurs from
temperature changes.

Isolation of the oscillator tank circuit from
heat sources and the use of temperature com
pensation must be employed to reduce the
effects of temperature on the operating: fre
quency. It is possible to place the oscillator
tank external to the rig for excellent heat iso
lation, but for the sake of convenience and
compactness, it should be included as an in
tegral part of the rig. Tank circuit place
ment should, however, be made so that heat
Ing is kept to a minimum.

It is the inductance of the oscillator tank
circuit that is responsible for the majority of

the temperature drift problem. The indue
tance. almost invariably, has a positive tern
perature coefficient, while capacitors can he
selected with almost any temperature coeffi
cient. including zero. Since capacitors arc
available in a number of negative temperature
coefficients, the greater part of the oscillator
frequency drift with temperature can be re
moved by using a capacitor having the cor
rect value of compensation to balance out the
positive coefficient drift of the tank induc
tance.

Schemes to accomplish temperature com
pensation of an oscillator tank circuit are
shown in Figs. 1 and 2. The circuits shown
are that of a Clapp oscillator. Temperature
compensation is provided in the circuit of Fig.
I by paralleling the usual tuning capacitor with
a series combination consisting of small nega
tive temperature coefficient capacitor and a ze
ro temperature coefficient padder. Increasing
the capacitance of the padder will increase
the amount of negative temperature compen
sation provided by this series combination.
The shift in frequency associated with this
adjustment must. however, be corrected by
resetting the bandset capacitor CR. To elimi
nate this necessity, it is possible to use a spe
cially designed split stator padder with the
dual capacitor arrangement shown in Fig. 2.
This will allow compensation to be nccom
plished with little or no shift in the frequency
of oscillation . Excellent temperature compen
satiou can be obtained with either of these
arrangements only if pains are taken to keep
all of the frequency determining parameters
in close physical proximity so as to insure
their uniform temperature variation. In other
words. you don't want the inductor to heat up
faster or differently than the capacitors or vice
versa.
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Mechanical Stabil ity
Even if we have done the greatest job in

the world to temperature stabilize the oscilla
tor frequency. we still may not have arrived
at our desired degree of stabili ty. We still
must consider mechanical and phase stabili
ty. In order to avoid mechanical instability, it
is important that freq uency determining com
ponents and wiring be mounted so as not to
be subject to motion froiu shock or vibra
tion ; that hardware such as shaft ing, gears,
or bushings in the vicinity of the oscillator
coil be placed and op erated so as not to pro
duce variable or intermittent contac t or cou
pling; and that the oscillator tuning arrange
ment be stable enough to p rovide smooth
tuning wi th good reset ability over the de
sired tuning range. This means that all fre
quency determining circuits should be wired
with fairly rigid wire, that the frequency de-
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RF Heat ing
There is also another little temperature

problem associated with the oscilla tor indue
tor that rna)' give considerable trouble. This
is th e tendency for the inductor to heat rapid
I)' when RF current 1I0ws in it. Although
temperature equilibrium will be reached in
several minutes, this effect may be bother
some where oscillator coils arc switched for
changing bands.

Several precautions, if taken. will avoid this
pitfall . These are the use of large wire sizes
in winding the mductors, the use of coil form
materials providing good RF insulat ion and
good thermal conductivity such as ceramic,
and the operation of the oscillato r at a low
enough level to minimize RF current heating.

The use of plastic materials and air-wound
m ils, which provide good RF insulation but
poor thermal conductivity, should be avoided
in an oscillator tank circuit, especially where
oscillator coils are band switched . It is prefer
able to use coils tightly wound on ceramic
forms where the ceramic is in good thermal
contact with the surrounding chassis, to pro
vide for a maximum equalizing of tempera
ture in the vicinity of the oscillator tank cir
cuit.

----~ .._ .. •• " No rthern Californiil 'S Most Compl9te Ham Store"
---- - - ----



tcnnining inductuuces and capacitors should
he rigidly mo unted, and that a sufficien tly
rigid chassis should he used to insure adequate
rigidity for component mounting. Control
shafting used in close proximity to the osci l
lator co il should preferubl v he non-metallic or
at least insulated ill such a fashion from the
chass is so as not to form shorted coupling
loops th at may couple to th e osci llator tank
or form ground returns th at may parallel th e
chassis ground in the vicinltv of th e oscillator
coil. A ground formed by a' metal shaft pass
ing through a bushing or hole in a panel may
he quite intermittent, resulting in consider
ahly frequen cy instability when the imped
ance of th is ground p alallels grounds in the
vicinity of th e oscillator coil. or when it Pro
vides inductive coupling to th e oscillator coil.

Even the bearings and wipers used on the
oscilla tor tank tuning capaci tor should he care
fully scrutinized to make sure that the imped
ance of th e rotor return circui t does not
fl uctuate with rota tion. Man y capaci tors have
very poor return circu its ami th e ones using
ball bearings to form part of the ground re
turn circuit from the rotor should be avoided,
since these bearings do not always make uni
form contact. Variable capacitors that lise wi
pers can give exceptio na lly good stability if
care is taken to see that the wipers are mak
ing good contact. It is however, preferable
to use tun ing capacitors that do not lise
wipers, such as insulated rotor, split stator
types. Even when a good quality tuning en
pacitor is used, care must be exercised in
coupling it to a dial mechanism.

A number of d ifficulties can arise if th e dial
mechanism for ms part of the ground return
circuit from the tuning capacitor's rotor. Vari
ations in th e ground impedance of the dial
mechanism may cause undesirable variations
in frequenc-y with rotation.

Some means should he provided so that the
dial mechan ism does not palallel the tuning
capacitor's ground return. This can be accom
plished by providing a solid insulated couplin g
between the capacitor's rotor and the dial
mechanism. Poor alignment between dial and
capacitor can also cause considerable frequen 
cy instability when springing and back lash
result. Single bearing capacito rs which are
quite subject to springing should never be
used as varia ble tuning capacitors in oscilla
tors, but instead, the use of double bearing
units or c ues in which th e capacitor is COI1

structcd as all integral part of the dial mech 
anism should be employed.

Another precaution ofte n neglected is to
make sure that grounding to the chassis be

9.

made at the place of intended contact only
from any of the components in the frequency
determining circuits . Often times, a lead [rom
a fi xed tuning capacitor may accidentally
make brushing con lad with the chassis at a
short d istance from th e point of intended COlI

tact. Any fl exing motion or temperature
change may cause this contact to vary, result
ing in a variation of th e inductance of this
lead and th erefore th e freq uency.

Phose Stability
So far, we have considered problems only

with the frequency determining tank circuit.
It is equally important that the oscillator tube
be connected to and operated in such a fashion
with this tan k circuit, so as to minimize [re
qucncy variations associated with tube pa
rameter changes, output loading, and output
tuning. Since th e oscillator tube must supply
th e losses suffered in the oscillator's tank cir
cuit to sustain oscillation, the phase and
amount of feedback applied to the oscillator
tank, as well as changes in tube parameters,
will have all appreciable effect on th e oper
ating: frequen cy. By careful design , th ese
effects Oil frequency can be great ly minimized.
This can usually be achieved by reducing the
coupling: between the osc il lator's frequen cy
determining tank crlcuit and the oscillator
tube. Reduction can he accomplished by usi ng
an oscillator tube having great power gain , hy
\Ising all oscillator tank circuit hnving low losses
( Hi-Q ). and by using only enough coupling
between oscilla tor tank and tube to sustain
stable oscillation.

The small degree of desired coupling be
tween oscillator tank ami tube is usually ob
tained by couuccting th e tube elements across
a small part of th e total capaci tance of the
tank circui t. Although a red uction ill cou pling
would also exist hy tapping across part of th e
inductance for the tube connections, parasiti c
difficulties are q uite likel y to be encountered,
especially when the grid is tapped across only
part of the inductance . The arrangement used
in the Clapp oscilla tor, F ig. 3, will p rovide con
trol over the coup ling: by varying the ratio
between th e total series value of Cfl and
C f2 and the total parallel value of Ct , Cc.
and Cb. Less coupling: will res ult when the
ratio of th ese two capaci tive reactances is
high and more will result when the ratio is
low. It is desirable to keep the ratio as high
as possible while still mainta ining oscilla tion.

Q of Tonk Circuit
III order to provide a tank circuit with the

extremelv I1i-Q needed for stable oscillator
operation, it is necessary to lise capaci tors and
inductors havin g I1i~Q characteris tics. Most
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good q uality capacitors are of suffi cient ly IIi
Q to give no worry, but p roviding an in
d uctor having Jli -Q characteris tics is a little
more difficult. An inductor having Hi·Q char
ucteristics can be mad e by winding with rea
sonab ly heavy copper or silve r wire on a low
loss coil form, having reasonable diameter,
with as much spacing from shield can or
chassis as possible. III addition, a ll metals, es
peciall y magnetic ones, should he kept away
from the immediate viciuitv of the inductor if
at all possible .

F requency vuri nt ious resulting from tube
parameter changes occur d ue to mechanical
changes in the c lement spacing w ith temper
ature, to the change in ap p lied anode nn d fi la
ment voltages and to component va ria t ion .
Even when the cou p ling between oscil lator
tank uud tube are op timized, there will s till
be some oscilla tor freq uency sh ift associated
with loading, tuning. and vol tage variations.
T o minimize these effects, it is necessa ry to
provide suffi cient isolation between frequen cy
determin ing circu its uud outp u t ci rcuits to pre
vent feed back cou p ling of these c ircu its. A
c-ouveuieut method of attaining some of this
desire-d isolation is bv the lise of a screen grid
tube. where tI l(' screen ads as the oscilla tor's
unocle and coup ling to the outp u t circui t is
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through elect ron How tu th e plate circuit. Out
put can be ob tained either at the fund a
ment al or at th e harmonics of the oscillator
frequen cy.

Another way of attaining isolation is by
th e usc 0 fa buffering tube following the oscil
lator tube. The additional tube can be either
a cathode follower or an amplifier. The isola
tion desired may be hard to attain if the out
put circuit is tuned to the oscillator's funda
mental since feedback may still exis t from
this output circuit to the frequency detcrmiu
iug tank, th rough the tube's inter-electrode
capacity or through other means of coupling
th at may exist. By opera ting the output at a
multiple of th e oscillator frequen cy, isolation
is automatically provided, stuce the output cir
cuit now operates at a frequency where feed 
back th at does occur will have little or no
effect 011 th e frequen cy stability.
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Compensotion
Screen grill. tubes have another advantage

which makes their use attractive in an oscil
lalor circuit. This is the property that voltage
variations occurring in the anode circuit pro
vide frequency shifts in the opposite direction,
as do variations in the screen circuit. This
property can he used to provide correction
where th e screen voltage, but not th e anode
voltage, is regulated. A Clapp oscillator cir
cui t using this means of compensation is
shown in Fig. 2.

Potentiometer HI , th e zero frequency shi ft
balance control, which comprises about lOX of
the bleeder resistance from A+ to th e VR
tube, applies a varying percentage of unregu
lated voltage to the oscillator screen as the
potentiometer's swinger is rotated towards the
B+ and when Rl is correctly adjusted, there
will be just enough screen voltage shift ac
companying an ode voltage shift to result in
zero frequency shift . Where anode voltage
can also be regulated, this form of compensa
tion would not he needed .
Osc ill otor Filoment Voltoge Reg u lo tion

Usually, shifts in the oscillator tu be's fi la-

• 2

ment voltage have much larger effects on Ire
quency than do shifts in th e anode voltage
Variations in this voltage not only cause large
changes in the power gain of the oscilla tor,
but also result in changes of the physical
spacing of the tube elements. Vari ations in
the spacing from cathode to grid , result ing
from thermo-mechanical expansion, cause the
most bothersome change. Since there is no
easy way to compensate out this variation, it
is imperative to provide some means of fil a
ment voltage regul ation for the oscillator tube
where large voltage variations arc encoun
tered. The extremely poor regulation of an
auto's electrica l system will require the usc
of oscillator filam ent voltage regulation. A
simple regulator can he made hy usin g a zener
diode, and if more elaborate means are need
ed, a transistor voltage regulator can be pro
vided.

Porosities
Even a fter all of the aforementioned pre

cautions have heen taken in building a sta
ble oscillator, it still may operate poorly and
erra ticly. This can he very often due to para
sitic oscillations occurring at some other Ire
Ci uen cy th an the desired one. The usual meth
ods of parasiti c suppression should never be
applied to an oscillator, such as placing re
sistors or L-R networks in series with the
tubes electrodes, as these additions can great
ly reduce the Q of the frequen cy determinin g
tank circuit to which th e tube is connected.
This reduction of the oscilla tor tank circuit
Q will occur because the capacity existing
between tube elect rodes forms part of th e
tuning capacitance of th e oscillator tank cir
cuit , and any series resistance will provide
loss when the h igh circulating currents of th e
Hi-Q oscilla tor tank circuit pass through these
series resistive-capacitive circuit formed hy th e
parasi tic suppressors.

The proper app roach to eli minating para
sitit·s in an osci llator is bv proper circuit lay
out, th at is, th e avoidance of long leads from
the frequency determining tank circuit to th e
tube and by proper placement of th e compo
nents compris ing the tank circuit. Sometimes,
where lead lengths are long from the tuned
circuits to th e tube, where band switching is
applied to a Clapp oscillator circuit as in Fig.
2, parasitics can be avoided by placing a small
portion of the grid cathode feedback capaci
tance directly at the base of the oscillator
tube. This will prevent the oscillator from
oscillat ing at a frequency determined solely
by the lead inductance appearing between
th e tu be and oscilla tor tank and the osc illa tor
tubes inter-electrode capaci ties.
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Capacitors
By-pass capacitors used in an oscillator cir

cult should be of good q uality, and hi-C cer
amic ones should be avoided, since these units
exhibit large capacity variations with applied
voltage. Be sa fe, and use silver micas.

Bandswitch ing
A word of caution about bandswitching of

oscillator tank circuits. If this is to be done
successfully, that is, with good resettable sta
bility, it is preferable to do all of the switch
in~ in the low impedance parts of these tank
circuits. Fig. 2 shows such an arrangement
used with a Clapp oscilla tor. C l is placed
[rom grid to ground for parasitic suppression,
and Ct is a band spread capacitor which is
p laced across the feedback capacitors to sim
plify the band switching arrangement.

The Clapp oscilla tor is not the only type of
circuit providing excellent frequency stability,
but it is used as an example; since it d erives
its operating stability by loose tube-tank cir
cuit coupling in the same general manner as
do other stable oscil lator circuits of the F rank
lin and other varieties.

Hi-C or Lo-C
There is another problem often raised about

whether to use a high C or low C tank circuit.
There are some advantages to either type of
operation. As the C of the tuned circuit is in
creased, circula ting currents increase for a giv
en circuit Q, causing greater RF ind uctor
heating, but on the other hand, the increase of
tank circuit C greatly red uces the effect of
tu be input capaci ty variation on the frequency
of oscillat ion. Since it is this input capacity
variation that produces one of the largest sin
gle instabilities, the advantages of high C op
era tion greatly outweighs the disadvantages.

Although this discussion has been confi ned
to vacuum tubes, most of it app lies also to
transistors. T ransistors are generally Lad
cho ices where extre me frequency stability is
desired, since they wil l provide an order of
mag nitude poorer stability than that obtain
able from vacuum tubes.

Conclusion
I certa inly hope that by writing this article

I have touched on enough of the basic prob
lems involved with oscillator stability, that it-
may result in applying some of this informa-
tun to coned some of your existing stability
difficulties or to help you in the design of
some of your future rigs . I am sure that I have
not covered everyth ing possible, but I do feel
that this subject has not been extensively
enough covered ill past articles descrihing os
cil la tors.
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Elmer Schorle Jr. W3GSC
3172 Colony Lane
Plymouth Meeting, Po.

A 6-10 Combo Mobile Whip

I had for a long while wanted to operate
on ten and six meters mobile, but the idea of
having to use two diffe rent antennas Oil the
car, and being too conservative to want to
exhibit all eye catching or traffic stopping car,
I kept postponing the act. F inally I undertook
the rig construction, figuring to use the brute
force of fifty watts on six with the ten meter
whip to try to get through .

T he mod ifica tion s, or re-const ruction of my
"Hanky Box" (see 73, Jan. '(2 ) was near
completed when the idea struck! Traps! Trap
antennas are not a new subject, but I can't
recall ever having seen OIlC used with a mo
bile whip. The idea was to insert a high im
pedance trap at the 59" spot of a ten meter
whip, to isolate the upper part of the antenna
for six meter rf and have insignificant im
pedancc to 10 meter rf. This should effectively
make the whip appear to end at the ,::59" length
for six meters, ami st ill be good for tell . On
paper it looked promisillg so the only answer
was to try it and sec what results could be
had .

T he firs t thought was to II SC a steel whip ;
cut it and insert the trap, and reassemble
with plexiglass or the like as re-inforcement.
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The weight of the steel made it soon appar
ent that a mech anically strong junction would
be hard to come by. Next, I decided to try
it with my 8' \ \'onderod (Sh akespeare-Colum
bia ) whip, which is made of fiberglass.

I measured up the SH", which would con
st itute the normal length of a six meter whip,
and began cutting a slot into the fiberglass
approximately one inch long, and one-eighth
inch wide. I used alternately a small fil e , razor
blude. and the hole making blade of a scout
knife to finally expose a one inch length of
the wire running up the center of the whip.
Looking for any easier ways to do the job,
I could only suggest that if a slow speed drill
press is avai lable it is possible to set the
penetrat ion to slight ly less th an half the d iarne
ter of the whip, and cut away the bulk of the
slot with the drill. Once the wire was bared,
I broke it in the center, bending each M" out at
right angles, and applied solder to re-inforce
it and prevent b reaking of any of the strands.

Xext came the trap. I wanted it to resonate
at 50..~ me', the approximate center of the por
tiou of six meters 1 would he using. I used a
15 nunfd 3000V d isc ceramic capacitor and
8 turns of a minlductor ~" diameter, 8 t.p .i.
( B&\V30 1O) . \Vhen the dip was exact , I sep
arated the co il and ca pacitor, and inserted the
capacitor into the slot of the whip and wedged
it in as securely as possible. The coil was slid
clown over the whip and hoth were con
nccted to the original whip wi res . The theory
and procedu re for trap untenuus may be found
ill the more recent editions of the AHHL hand
hook.

Next ca me the t rials, uuc] happily the c-om bo
whip performed identically 011 both bands as

_.. " '- '-" '-
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did unmod ified whips cut for each band. One
thing I Forgot to consider on th is prototype,
but which can easily be handled in future an
tennas, was that l was going to use a sp ring
with the 8' whip to facilitate garaging the
car at night and the 6" height of the sp ring
causes the whip to be electrically long. T he
effed of this lengthening was more apparent
on six thnn te-n, creating almost X a n "s" unit
d ifference on the home rig comp ared with no
spring. This led to more tests to prove its
O<:CUITCJl<:e, and when I was satisfi ed the whip
was not the cause of the loss, filed the results
away for future antennas. To minimize the
spring effed I substituted one of the newer
"Mini-Springs", 4" high and noticed some im
provement.

I finished off the job by bu ying a fiberglass
boat repair kit, and molded the trap inside
and out with whit e fiberglass; this both sealing
the trap from weather and regaining an y
strength lost by cutting the slot. In lieu of the
boat repair kit , fiberglass auto body repair
kits are more readily available, and some of
these arc much easier to handle and apply with
neater results. One always seems to think of
easier ways to do something after having; done
the job, never before. The result now is an un
obtrusive combination whip for ten and six
which gives full quality performance on each
band . The idea could be expanded for six and
two meters, or even ten , six, and two, I guess,
and ma y well be applied to CD purposes.

Acknowledgement is tendered to K3ADH ,
Bob Patterson for the photos, and K3LDL
(my XYL) for the help in making the per
Iormnnce tests, and enduring my workshop
hibernations during the design and construc
tion duvs.
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Jim Kyle KSJ KX
1236 N.E. 44th St.
Oklahoma City, Okla .

How to Screen Modulate

Arguments about screen modulation versus
plate modulation have been going on among
the A~l gang for many years. and many opera
tors have Formed definite and closed opinions
on the subject.

I lowever, the apparent economy of a screen
modulated rig as opposed to one with a high
level modulator is still attractive to quite a
few fellows, 50 a roundup of circuits with
which to accomplish this aim appears to be in
order.

Before we begin to examine the circuits,
though, we ought to set the records straight
on a few points which may have gotten
lost in all the arguments back through the
years. Many people consider "screen modula
tion" and "lousv audio" to be svnonvmous.. . -
Frequently, they are. But not always. Em
ployed properly, screen modulation can pro
duce results indistinguishable from any other
type of A~1. nest proof of this is that not a
few commercia] A.\l broadcast stations lise
screen modulation; one, for instance, is KFI
in Los Angeles. These people must prove
their performance to the FCC, and "lousy
audio" is unacceptable.

However, accomplishing this goal of perfect
audio with screen modulation is Hot so easy as
getting good audio with the high-level types ,
In general ham practice, screen-modulated rigs
tend to distinguish themselves by a lack of
audio quality. Part of the problem lies in
modulator design, and we'll look into that in
detail in these pages. The rest of it lies at the
operator's door. '''e'll tell you how to over
come this too; doing it is up to you .

A good starting point for examining screen
modulation circuits would be to determine the
basic principles on which they work. In doing
this, we're going to take a step "backward"
and talk about A~I as if it were a single
carrier wave of varying amplitude, rather than
using the more correct approach of considering
the carrier and its two sidebands. 'Ve have a
reason-ethis makes it much easier to see
how the screen-modulation process works.

We know that in a high-level modulated
A~l rig, which is completely linear and is
heing modulated Ion per cent both positive
and negative by a sine-wave signal, the in·
stantaneous rf power out at the positive
modulation peak is four times as great as at
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peak. This means that, if added to the screen
voltage through a modulator, it can at best
make the screen voltage swing from the rest
iug value up to twice that resting value, and
back down to zero.

But doubling the screen voltage of the tnbe
in the final will not increase its power output
by four tim es. ] ust how much it will increase
the power output depends on the tube, and
0 11 the screen voltage at which we started.
The average change appears to be about 2Jz
times.

And this amount of power change, in com
parison with the four-time change we need,
means that ( at this point anyhow) the modula
tion is going to be extremely distorted.

At this point it shonld be clear that if we
had a tnbe available which could be made to
draw four tim es the current when the screen
voltage doubles, then it could give the same
output and efficie ncy with screen modulation
that it would with plate modulation . The
procedure would be to operate it at double
normal plate voltage ( the level reached by
the plate during positive modulation peaks )
and with an average current of hal f that used
in plate modulation . The combina tion of dou
hie voltage and half curren t would give the

the carrier level, and at the negative modula
tion peak drops to zero.

In the plate-modulated rig, this is accom
plishcd by adding the audio voltage to the
de supply of the rf final amplifier, so that
at positive audio peaks the final gets twice
as much voltage as it does in the absence of
audio, and at negative peaks the final supply
voltage drops to zero. To the power supply,
a Class C final looks exactly like a resistor, so
when the voltage is doubled the instantaneous
current will double also, giving four times the

•power In.

Dc-to-rf efficiency of the fina l remains the
same (approximately 70%) throughout the
process, so if our carrier-only power input to
the final is 100 watts we will have about 70
watts of rf out. At positive modulation peaks,
power in rises to 400 watts and we have
280 watts out. On negative peaks, power in
and power out both drop to zero.

In the high-level modulator, we vary the
rf power output by changing the dc supply
voltage to the final . However, anythi ng wh ich
will vary the rf power output in the same
manner from the same af input signal will
produce exactly the same results at the far
end of the contact. Once we have a 70-watt
signal going out which rises to 280 watts on
positive mod ula tion peaks and drops to zero
on negative peaks, the other fellow's receiver
couldn't care less how we got itl

So let's see what happens if we va ry the
screen voltage in an rf final. \ Vith normal
screen voltage, we get normal rf output. If
we reduce screen voltage, rf output drops also.
This means that our screen-voltage level can
be used to control. or modulate, the outgoing
rf.

However. if we try it on for size we find
that it does not control the output just the
way we want it to . The audio signal going
into the modulator varies from zero up to a
posit ive peak and back down to a negative
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modulator by W6AJF.

same power output as the plate-modulated
version, in the absence of audio. Audio peaks
would drive the tube up to four times the
current level, reproducing the conditions which
exist at high-level modulation peaks. while
negative peaks would drop current to zero
and reduce power output to zero. However,
it doesn't appear likely that any such tube
will be available in the foreseeable future.

Which means that to get good-quality
screen modulation, we must vary something
besides the power input to the final. One
thing we can vary is the efficiency of the final
stage.

Let's assume that our final-amplifier tube
is one which draws just double normal plate
current when screen voltage doubles. If we
can set the stage up so that it has normal 70
per cent efficiency under peak-modulation
conditions, but the efficiency drops to half or
35 per cent at the carrier level, let's see what
happens:

Our 100 watts input now gives onlv 35
watts out at the carrier level. Positive modula
tion peaks double the plate current, giving us
200 watts in, and out 70-per cent efficiency at
this level gives us 140 watts out. On negative
peaks, of course, output is zero.

We now have our 4-to-l ratio back, and the
only difference the fellow at the other end can

1 / 2 ~6SN7

find is that our signal is 3 db down from its
original level.

Actually, we don't do it just exactly this
way. As mentioned before, the plate-current
to-screen-voltage ratio varies with many fac
tors, so the actual adjustments are done on
the-air and everything gets twiddled around
a hit until the scope shows us the best line
arity of modulation we can get. But it works
on just thi s principle of varying efficiency.
We load heavily to produce low efficiency at
carrier level which will rise as power level
rises, and drive to allow enough rf input to
saturate the stage even at maximum power
level. And all the adjustments are critical.

Let's go back a bit though and see what
side effects we have brought on. Our original
100-watt 70-per cent-efficient rig had only 30
watts dissipation in the final tubes. A pair of
6146's could handle that with room to spare,
and a single one might do it if you didn't
mind overloading it a trifle . But when we went
to screen-modulation, we found 65 watts being
dissipated in the tuhes. This means more than
twice as much power lost in the tubes, and
also shows that we can't hope for much more
carrier power out than half the dissipation
rating of the filial tubes. One 6146, screen
modulated. will give only about 12 watts out
and shouldn't Act more than 36 watts in . An
813 will give 75 watts out. Efforts to get more
power output will result in poor audio, short
tube life, or both. And this is one of the big
disadvantages of screen modulation.

It's well known that tubes can stand short
overloads without harm. 1£ we held the in
put power down on standby, yet brought it up
only while talking, we could run higher power
levels. This is the reason for what is known as
"controlled-carrier" screen modulation . It holds
carrier level down, yet automatically raises the
carrier with speech so that efficiency remains
more or less constant. You might say it applies
the 2~to-l screen-voltage-to-plate-current fa c
tor twice, so that we can get the 4-to- l ratio
needed .

\Vith controlled carrier, we can run out 100-
112 -6SN7 6VG OD3/ VRI50
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watt rig with an input on standby of only
about 36 watts, giving us 12 watts out and
dissipating 24 in the tube. When we talk, in
put rises to 100 watts and audio-peak output
power can be up to 140 watts. The 65-watt
dissipation taking place in the tubes between
syllables won't hurt, because the average in
put goes back down toward 36 watts as fast
as we stop talking. We're still 3 db down
from high-level modulation, but we don't have
to change from a 6146 to a 4-65 just because
of plate dissipation.

Controlled carrier does have some disad
vantages. The S-meter at the other end will
Ricker with speech, and so will the plate meter.
You can determine power input only by load
ing up for CW and making an educated
guess from that (the SSB technique would
also be applicable). On marginal contacts,
the carrier may drop out entirely between
words, which is disturbing to the listener.
But it doesn't have to sound badl

Practical system modulation circu its
Having taken a brief journey through the

why and how of screen modulation, let's look
at a dozen selected screen-modulation cir
cuits. Of them, six are the work of W6AJF,

who has probably done more than anyone
else with screen modulation. All will work.

The circuit in Fig. I , using a 12AX7 and
a 6AQ5, is a constant-carrier clamping-type
modulator which will handle an 829, one or
two 80Ts, a 4-125A, or an 813. The resistors
in the 12AX7 grids make this stage act as
limiter on large signals and a straigh t ampli
fier on low-level inputs, while the RC network
in the 6AQ5 grid is a low-pass filter to remove
the audio harmonics created by any clipping.
Audio voltage to swing the screen is devel
oped across the choke, and the 25K potentiom
eter or adjustable resistor is used to set the
screen voltage to the proper value. The .5
flJ capacitor across the upper half of the pot
allows the audio modulating voltage to pass
without attenuation.

The circuit of Fig. 2 is similar to that 01
Fig. I , excep t that the choke is replaced
with a high-wattage resistor which should
be mounted away from all other components.
The value of this resistor must be chosen
for proper screen voltage on the modulated
stage; Rl in the 6V6 cathode gives a fine
adjustment of screen voltage, but is intended
as a controlled-carrier device. With Rl shorted
out, carrier level is low in absence of audio.
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Fig. 7 . Super simple gating modulator by
W6MTY.

With HI near full resistance, carrier is con
stant.

When examined 011 a scope, the circuit of
Fig. 2 shows little negative-peak modulation
present at all . This represents considerable
distortion, but in some types of rigs the cir
cuit simplicity warrants acceptance of some
audio distortion. Positive peaks remain linear
up to 130 volts output, and tend to flatten
above that point.

Both Fig. 1 and Fig. 2 are shunt-type, or
"clamping" modulators. The series, or "gating,"
type usually offers better overall linearity.

Fig. 3 shows a simple gating-type modula
tor. Its input comes from a preamplifier similar
to the 12A.X7 stage in Fig. 1 or the 65C7 in
Fig. 2, and is amplified still more by the
6J5. The gating modulator is a cathode follow
er, which means that its grid voltage must
swing a little wider than the swing desired
on the screen, so a 1-t0-3 step-up transformer
couples the 6J5 to the 6F6 or 6K6 gate tube.

The 50k pot in the cathode circuit is set for
cut-off bias on the gate tube, typically around
30 volts. This also sets the modulated screen
voltage at this low level. Audio applied to
the grid lowers the internal resistance of the
gate tube, so that the cathode voltage rises,
giving us carrier control. Like the circuit of
Fig. 1, this works nicely with an 829 or two
80Ts. 11 is not usable with tubes having nega
tive screen currents over any part of their
operating range, such as the 813 or the 4X150

•senes.
A somewhat improved gating modulator is

that shown in Fig. 4. 11 differs from the Fig.
3 circuit mainly in using a Class B gate tube
rather than a Class AB1 hookup. This, in turn,
requires a power driver to supply grid current.
The lk resistor in the grid circuit stabilizes
the load on the 6V6. This circuit is good for
an 829 or a pair of 4-125A's, and can give
linear modulation of the 4-125A's up to 250
rna indicated peaks. Like Fig. 3, it produces
controlled carrier.

A clamping modulator which doesn't dis
play the bad characteristics of many such
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designs is shown in Fig. 5. This one uses a
Class A'2 modulator hookup, where the grids
of the modulator tube are always positive and
draw grid current. This in turn lowers output
impedance of the modulator and reduces dis
tortion. (The low output impedance of the
cathode follower is the reason why the gating
arrangement usually works bette r.}

With the exception of the unusual grid
circuitry, this hookup isn't too different from
that of Fig. 1. It is fed by the preamp of Fig.
1 or Fig. 2, and the first half of the 651\7
amplifies the audio still more. The second half
of this tube is a cathode-follower driving the
modulator, to give low-impedance drive to the
current-drawing grids. The modulator grid ar
rangement makes the 6V6 in effect into a
high-mu triode. Resting current of the modu
lator is controlled by the lOOk pot in the
651\7 cathode; the less bias this introduces for
the 651'017 grid, the more positive its cathode
will be. The 6\'6 grids are tied to the 651'7
cathode, so their bias follows automatically.

The VR tube is used to drop the 6V6 plate
voltage to the value needed at the modulated
screen. \Vith no audio, the 6\'6 plate will he
fairly close to the supply level; the VR150
then drops 150 volts from this so that about
125 volts appear across the 22k output resistor.
With audio, the 6V6 plate voltage fluctuates
with signal. This change is transmitted through
the VR tube so that voltage across the 22k
resistor ranges from about 5 to about 145
volts. The VR tube must not be allowed to
go out during modulation as this would cause
extreme distortion.

Fig. 6 shows a high-power version of this
circuit, which is capable of handling a pair
of 4X250B's at maximum ratings. This gives
200 watts outp ut on 2 meters, rising to 800
or so at modulation peaks. The only essential
difference is that the 651'17 cathode follower
is replaced by a 6V6 or 6AQ5, to give more
driving power.

If tubes are chosen for either Fig. 5 or Fig,
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of anything from a single 2E26 up to an 813
or a 4-250.

Plate supply of the 6L6 should be about
100 volts greater than normal screen voltage
for the modulated tube. Then the 50k pot is
set for ~ normal screen voltage and the 15k
pot is set at its grounded end. The modu
lated stage should be connected to a dummy
load and a scope hooked up for modulation
checking.

Initially, the scope display (if a trapezoid
pattern is used) will probably show little
negative-peal: modulation, as well as extreme
flattening of the p ositive peaks. Loading of
the modulated stage should be increased ( to
gether with drive, if necessary) until the pos
itive peaks are satisfactory. Then the 15k pot
should be moved toward the negative-voltage
end until the negative-peak modulation just
reaches 95 percent. Apply excessive audio
input to see if negative-peak overmodulation
is possible ; if it is, reduce the sett ing of the
15k pot.

To hook up a screen-mod transmitter for
trapezoid display is something of an art in
itself. The connection usually made to the
secondary of the modulation transformer can
be made to the modulated screen instead ; it
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6 which have non-linear transfer characteristics,
and these characteristics are picked to cancel
out any non-linearities present in the screen
characteristic of the modulated stage, a worth
while decrease in distortion can be obtained .
For instance, 6Y6'5 can be used in Fig. 6, and
results will be considerably cleaner with .JX
250's than if the 6V6 or 6L6 types are em
ployed. D etermining just what is best is, in
most cases, a trial-and-error proposition since
no suitable curves are available.

If simplicity appeals more to you than does
near-perfection of audio, the circuit of Fig.
7 should be interesting. It's hard to get much
simpler than this.

Iuput from the mike is amplified by the
6SN7 half, which is direct-coupled to the
6N7 grids. The cathode of the 6N7 goes to
the screen of the modulated 6L6, and that's
all there is to it. Designer \\'6l\ITY used the
other half of the 6S,,7 as an oscillator to
drive the 6L6, getting a complete transmitter
with just three tubes. Screen voltage should
be set to 3~ normal by adjustment of either of
the two resistors, though adjustment of the
plate resistor is recommended.

Almost equally simple is the "Golden
Cate" circuit in Fig. 8 . This one also uses a
carbon mike, but drives the modulator tube
directly with it. Bias on the 12AT7 is set
by the 20k pot, which indirectly sets screen
voltage and RF power output. The tune-up
switch allows CW conditions for tuning. In
practice, the rig should be tuned for maximum
output in TUNE position, then loading in
creased until output drops about 15%. Switch
to OP and adjust Rl until power output
drops to ,. of the maximum read at T UNE.
v •r ou re on.

For top-quality audio, the circuit of Fig.
9 is recommended by W6SAI. It's a gating
circuit, and offers independent adjustment of
both carrier-level power output from the modu
lated stage and of negative-peak level. It's ap
plicable, without change, for the modula tion
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may require a bit more scope gain to get a
good display, but the results will be every
hit as good .

If both positive and negative peaks appear
sa tisfactory, but the sides of the trapezoid
are kinked, then the resting value of screen
voltage is incorrect for the particular tube.
Change it in either direction until you get
the straightes t possibl e sides, th en re- load for
best peaks.

O nce adiustmeut is correct, you can lock
hoth potentiometers in place. Note the grid
current reading and the carrier-level p late
current read ings of the fin al stage. Henceforth.
adjust drive for exactly the same amount of
grid current, and load for the same plate
current, and you should have screen-modula
tion which can't be told from the high-level
variety.

Xcte that the 6L6 cathods is very hot to
ground; this means that the filament of this
tube should be supplied from an isolated
source. This requirement makes this circuit
difficult to use in mobile work unless final
stage tubes are chosen which don't require
very large screen voltages.

Fig. 10 shows W 6SAl's version of the basic
circuit also illustrated in Fig. 2. This circuit

1/2 - 6 SN7 112-6SN7 6V6

· 300 V

works nicely with either one or two 807's
but isn't so good with 6 146's or other low
screen-voltage tubes, and is definitely poor
for TV horizontal-output type tubes. Even
with 801'5, final high voltage must be at least
450 for good results, and 700 to 1000 volts is
preferable.

The 25k adj ustable resistor should he set
to give 250 vol ts on the 61...6 plat e with the
fi lial stage tuned to resonance, and the 201\:
resis tor for 130 volts on the fi nal screens. The
2k ca thode resistor should be adjusted for 20
volts at the 6L6 cathode. All three adjust
ments interact and should be checked.

The ga ting modulator of Fig. 11, using
much the same set of components, gives su
perior results and works with more types of
tubes . It is a simp lified version of the circuit
of F ig. g, with the negative-voltage supply
omitted. Though intended as a constant-carrier
circuit, it will produce controlled carrier if the
20k pot is set too close to its ground end.

So far, all the gating modula tors we've dis
cussed have had to use transformers to get up
enough audio swing at the gate tube grids,
and the clamping types which give good per
fonnance have all used inductors. But in
compact equipment, we frequently want to do
away with as much iron as possible.

The circuit of Fig. 12 does just that. It's a
controlled carrier gating modulator which is
highly suitable for a single 6146 and has been
used to drive a pair of them. which has no
iron at all in it.

This one comes from the Heath people,
and was used in the DX-35. Later models used
about the same circuit but substituted a 6DE7
for the 12AU7, and on-the-air perform ance
appeared to suffer from the substitution.

The 12AX7 is a preamplifier, and gives us
about 150 volts peak-to-peak at its output
when driven by a crystal mike and a moder
ately loud voice. The left-hand half of the
12AU7 is hooked up as an infinite-impedance
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detector, because of the high-value resistor in
its cathode circuit. The .05 JLf cap acitor by
passes the individual cycles of audio frequen
cy, but maintains a charge equal to the in
stantaneous peak voltage of each cycle. The
right-hand half of this tube is a straight cath
ode follower, with its grid returned to the top
of the .05 capacitor. Thus the voltage across
the lOOk cathode output resistor will consist
of the 150 volt-peak-to-peak audio signal
from the preamp, superimposed on a 0 to 150
volt varying de level from the detector. This
goes to the screen of the 6146; the varying
de level controls the carrier. and the af cycles
do the modulation.

Modulation level is between 80 and 90 per
cent on both positive and negative peaks, and
with a 6146 is exceptionally linear if the tube
is properly loaded. Unlike the other controlled
carrier circuits described here, this one uses
both the positive and the negative half of the
audio input cycle, and has a definitel y cleaner
sound. The only thing about it which identifies
it as screen-modulation is the controlled-car
rier effect.

When used with a pair of 6146's, or with
a 6DE7, however, linearity suffers. It appears
that the circuit can only handle enough C U f 

rent for a single tube, and that the 6DE7 re
quires changes in circuit constants.

Now, after looking over a dozen different
designs, you are in a position to pick the ones
which fill your own needs best, and if quality
is your goal you C1. n get a circuit which \\;11
give it to you.

But getting that quality is up to the opera 
tor, since as mentioned previously almost every
adjustment in a screen-modulated rig is criti
cal. If you're used to tuning up a linear, just
think of the screen-mod rig as a different kind
of linear and you won't go far wrong. Heavy
loading is a must. So is plenty of drive, but
excessive drive can also cause troubles. Best
procedure here is to start with all the drive
your final tube can stand, then reduce it a
bit after everything else is set and see if you
can improve the scope picture.

In general, the positive-peak modulation will
be determined by the loading and drive
while the negative-peak conditions will depend
on the modulator circuit. Linearity between
these peaks will depend on the exact screen
voltage of the tube (and may vary from tube
to tube in a given type ) as well as on the
match or lack of one between plate character
istics of the modulating tube and screen char
acteristics of the Hnal. The adjustment to
correct for all of this is the resting-screen
voltage control, sometimes called the carrier-

_.__ ,,,,.

power level-set control. Since so many varia
bles are involved, the only recommendation
is to make a change and see if it helps or
hurts. If it helps, keep on the same direction.
If it hurts, go the other way.

A scope is a necessity for getting top quality
out o f a screen modulated rig; for that matter,
it's just as important with high-level modula
tion. But with a screen-mod rig, only the
scope can tell you which adjustment should
be moved. With high-level modulation, you
can tell by an educa ted guess.

The most meaningful scope display is the
trapezoid. For this, the vertical plates o f the
scope should be connected to the transmitter
rf output. A handy way of doing this is to
take a length of "zip cord," fonn a two
turn link at one end by splitting the wires
am] wrapping each back one turn, then twist
i n~ them together and taping everything to
hold it in place, and connect the other end of
the zipcord to the vert ical plates of the scope.
The link can then be coupled to the final
tank and will usually pick up plenty of signal.

The horizontal input to the scope should
he taken from the screen of the modulated
tube. with the other input lead grounded.
Switch the scope to "external sweep" and
control the width of the trapezoid with the
horizontal gain control.

A perfect display shows lip as a triangle.
The base of the triangle is the positive modu
lation peak, while the point is the negative
peak. If modulation is less than 100%. the
point will be flat. If overmodula ting. the point
\\;11 have a line extending from it. Curved
sides on the triangle indicate distortion.

Fortunately, once you have the rig tuned
up properly on dummy load it will work the
same on any load of the same impedance. This
means you can lock all modulation adjust
ments. note final current readings, and if drive
and loading are always adjusted for the same
readings, modulation will also remain the
same.

If you wa nt to do more reading up on the
subject, here are a few references:

Orr, William \\'6SAI, The Radio Handbook,
161h edition, page 286.

Jones, F rank W6AJF, "Some E xperiments
with Screen Grid Modulation," CQ, January,
Hl52 (rcp rioted in CQ Anthology No.1 , p age
127 ) .

j ones. F rank \\'6AJF, "A New Class A2
Screen Modulator," CQ, April. 1956, page 21.

Orr, William W 6SAI, New Mobile Hand
hook, Cowan Publishing Corp., pages 98
through 103.

. . . K5JKX
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Roy E. Pofen berg W4WKM
3 16 Stratford Avenue
Fairfax, V irginia

Surplus Remote Switching
In an earlier article;' I referred to the use of

LEDEX stepping relays as remote switching
elements in a complex transmitter switching
application. A second article? described a sur
plus, motor driven coaxia l switch. Mail re
ceived in response to these articles showed
widespread interest in such remote switching
and positioning devices. Questions were about
evenly divided between "How do they work?"
and "Where do you buy them on the surplus
market?". This article will attempt to answer
both questions as related to the rotary solenoid
type of remote switches and positioners. The
writer is indebted to Ledex Inc. of Dayton,
Ohio for much of the information presented
herein .

As shown in the exploded view, a rotary
solenoid consists of a very short stroke solenoid
with the armature supported from the frame
by ball bearings which travel in incl ined ball
races or grooves. When the coil is energized,
the armature is drawn into the coil. At the
same time, the inclined ball races cause the
armature to rotate . By connecting a ratchet
mechanism to the armature so that the ratchet
is engaged on the forward stroke and dis
engaged on the return stroke, it is possi ble to
cause the solenoid to rota te a shaft a fixed
number of degrees each time the solenoid is
energized. Addition of switch sections to the
rota ry mechanism results in a highly useful
stepping switch.

This basic switch still leaves something to
be desired from a practical point of view.

"WN * '" "

a
Exploded view of a Ledex rotary solenoid.
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Fi rst, the power source must be manually ap
plied and removed for the switch to advance
each position. This handicap may be overcome
by adding a separate set of normally closed
interrupter or commutating switch contacts to
the solenoid. These contacts are connected in
series with the solenoid coil and arranged to
open as the solenoid approaches the limit of
its rotat ion and remain open until the arma
ture returns to its resting position. \ Vhen the
interrupter contacts close, the cycle repeats
and will continue to advance the rotary switch
through its detented positions as long as power
is app lied.

A second addition to the basic stepping
mechanism makes it a practical remote switch
ing device. One of the driven rotary switch
sections is wired into the control circuit to
cause the switch to stop at the desired, re
motely selected position. Fig. 1 shows the cir
cuit of a remote selector switch with all the
elements we have discussed. This circuit uses
open circuit or "notch" ho ming to remotely
position the switch. If the position of the con
trol switch is changed from that shown, power
will be supplied to the stepper switch. The
switch will then step through the detented
positions until the switch contact throu gh
which power is applied rests in the notch of
the rotor and power is removed .

The circuit shown in Fig. 1 is simplified.
Rotary solenoid type stepper switches are nor
mally available with 8, 10, 12, 18 or 24 de
tented positions. If less switch positions than
these are required, a mechanism is selected
with an even m ultiple of detented positions
and the desired switching pattern repeated
for the full revolu tion of the switch.

Arc suppression circuitry is not shown in
the schematic but is essential for good contact
li fe and reliable operation . When the circuit
to the solenoid is opened, the magnetic field
collapses, generating reverse voltages. \ Vhile
of short duration, these voltages are sufficiently
high to damage the contacts in the control

1 "Surplus Frequency Svnehesiaer," \V4WKM, 73 :-Ofag.
aaine, February, 1962.

2 "A Surplus Motor Driven Coaxial Switch ," \\'4\VK~I,

73 .:\lagazinc, August, 1962.
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circuit, cause insulation failure and generate
radio interference.

Commonly used protection methods are the
use of a diode connected across the solenoid
winding as shown in Fig. 2A or a capacitor
connected across the control circuit contacts
as shown in Fig. 2B. Quite often both tech
niques are used and this is possibly the safest
method. D iode polarity is important and must
be as shown in Fig. 2A. Suitable diodes are
l N538 or equivalent. When the diode method
is used. connect a .05 pJ capacitor across the
control circuit contacts. Use of the diode re
d uces the stepping speed of the solenoid ap
proximately 50%. However, this is not too im
portant for amateur applications since the
stepping speed will still exceed ten steps per
second. The capacitor method of arc suppres
sion, shown in Fig. 2B, requires the use of a
larger capacitor. Typ ical value is 0.5 pi at 600
working volt rating. The resistor shown in the
drawing is not required with lower voltage
units. For uni ts designed for use at between
85 and 100 volts, use the resis tor. Five ohms
at five watts is a typical va lue.

Power supply requirements for rotary sole
noids are ra ther critical. These units draw
substantial current and a fa irly stiff supply is
required. Most stepping relays on the surplus
market are designed for use with a 28 volt de
power source so this poses power supply prob
lems. A heavy transformer and a full-wave
brid ge rectifier is almost essential if a conven
tional supply is used. H owever, if a slower
stepping speed is tolerable, a one ampere trans
former feeding a single diode half-wave recti
fier may be used with a filter capacitor of 4,000
I'f. This circuit will work only if diode arc
supp ression is used .

Where do you buy these rotary solenoid
stepping relays? Well, if you are loaded, you
figure out exactly what you need, go to the
manufacturer and have him make it up. Of
course, this will be a custom design and you
will pay a minimum billing charge of $50.00
or so. T he next best thing is to pick a stock
model (with more contacts than you need )
and pay the asking price. Net prices on these-

Fig. 2 . A rc suppression circu its fo r use with
rotary so leno id stepping swi tches.

units sta rt at around $25.00. Now that we have
eliminated 99%of th e reading public, we come
with the right answer-ewe buy them Oil the
surplus market. Ray Marver of Ledex says, ill
response to my query, "Of course, the best
deal for a radio amateur is when he IS able
to locate and design around surplus units
offered through dis tributors:'

So here we are, back to surplus. All surplus
dealers, a t one ti me or another, have rotan '
solenoid switches on hand. The unit shown ill
the photograph was fou nd at Hitco Elect ronics
in Annandale, Virginia and it is typi cal of the
current crop of surpl us. However, reference to
the current su rplus advertisements disdoses
few offerings . The best bet is to shop around
and when )'OU find, buy. If you don't have any
luck, there are surplus dealers who specialize
in relays. Since they buy stock by manufactur
ers type. even build up units on order, thei r
prices are a bit higher than what you would
pay from the usual surplus dealer. However.
it is worth it if you can't find what you need
on the open market. Universal Relay Corpora
tion of 42 White St reet. New York 13, New
York publishes a relay ca ta log. They carr)'
numerous listings of Ledex, Oak and Price
rotary solenoid typ e stepper relays, solenoids,
wafers and power supp lies. Prices are very
much lower than for manufacturers stock and
if you can't find what you need on the open
market. give them a try.

This art icle only skims the surface. However,
sufficient information has been given to ap ply
surplus stepper units in your next project.
Stick to the simple circui ts presented here and
try to fi nd surp lus units to do the job. There is
such a variety of control circui ts in general use,
each with their O\vn special control and slave
switch req uirements, th at it is impossible in
the available space to discnss them all. If you
hit a snag, t ry to find the eq uipment the sur
pl us unit was used in and then attempt to lo
cate a circuit of the relay control sys tem. \Vhile
sometimes comp lex, they all follow a common
pattern and you should be able to fi gure it
out. After all, that's half the fun in surplus.

. .. \V4WK~1



R. S. Gardiner W6WFH
RI. I , Box 168
Vaca ville, Californ ia

Evolution of a Transistor Transmitter

The everyday use of comp letely transisto r
izcd transmitters seemed to be onlv an idle
dream-a riddle for future engineers and sci
r-nnsts to solve. A transistor transmitter is usu
ally regarded as a very interesting toy and
li ttle more. However, the thought sometimes
occu rs that if the power were a bit higher
and a do used, such a transmitter would be
just the thing for hunt ing and fishing trips.

A move to a ll isolated location several miles
from town and a mile from a power line
yielded excellent receiving conditions. The
urge to get on the air grew stronger by the
day. Since a transistor receiver was already
in use, a small quarter watt transmitter with
three transistors was constructed. The hope
was that it would work out a few miles under
ideal conditions. The isolated location proved
to have far better propagation conditions than
expected. Six weeks of operation on the 160
and 80 meter bands yielded several states and
four QHZ's in a row from a KH6. The con
clusion was reached that a vfo was needed.

For the new project, it was decided to try
for one watt of power on the 160 and 80

The completed t ransmitter. Way up top is
the switch a cross the tune up lamp in the
supply lead. Contro ls on front sta rt ing at the
top : oscill a to r, drive-double r ond fino l tun 
ing . The sma ll pointer knob is the band
change switch . The mete r is from an old
tube tester. On 80 meters it reads "doubt 
fu l," which may expla in the poor report
from KL7 - Icnd.

meter bands, With this amount of power the
lise of inexpensive germanium transistors and
flashlight or lantern batteries is practical.

Photographs show the arrangement that fin
ally evolved. The BC610 tuning unit at first
seemed a sturdy and ideal foundation to build
upon. It actually proved to be far from a short
cut to a finished product. The "Q" of the coils
is lowered by a large amount with the cover
in place. The joints in the box are not rf
tight. The edges of the box had to be bent out
and filed bright to prevent frequency jumping
with handling. A more conventional style of
construction, with the oscillator in its own
shielded box, will save much work, The crude
construction is a result of very limited work
shop facilities. Most of the work was done
outdoors with a kerosene lamp for light and
a camp fire to heat the soldering copper. The
resulting product, although large and heavy,
has proved satisfactory in performance and is
still in use with no major changes.

With three transistors in the final amplifier
the desired power was obtained on the band
of most interest. The vfo problem was much
harder to solve. The first attempt at transistor
ising a Colpitts oscillator was a nerve shatter
ing experience, to say the least. The drift was
high and supply voltage critical. When the
drift finally stopped, a one volt increase
changed the frequency about 2 kc at 2 Me.
The drift started all over again- apparently
as bad as the first warm up.

After several months of crystal control, the
need for moving about the band seemed im
portant enough to justify another session with
the "beast: ' Since every possibility of taming
the Colpitts seemed exhausted, the Hartley
was the next confidence breaker. About the
same results were obtained. Total shift, drift
and creep amounted to about 18 kc. While
plotting the frequency and voltage curves of
the two oscillators, the discovery was made
that the change in frequency was nearly the
same amount with either oscillator, but in
opposite directions. Clearly, here was the first
clue to the cause of our difficulties. The in
stability was mainly due to changes in the
loading of the tuned circuit by the transistor,
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not by changes in capacity as first assumed .
After a quick refresher course in oscillators

from Terman's Radio Engineers H and book,
several oscillators were tried which used a
combination of capaci tive and inductive coupl
ing to the tuned circuit. The one presented
here seemed to be the easiest to construct
and adjust. The coupling trimmer allows com
pensation for wide variations in coil cons truc
tion, circuit loading and transistor gain . The
drift problem was all but eliminated by using
a drift transistor. The fi nal result is a stable
oscillator that can be keyed with 11 0 audible
chirp, and the drift is just a few cycles.

General Circu it Description
T he oscilla tor of the transmitter tunes from

about 1745 to 2005 kc. Inductive coupling
is used for coupling the tank to the emitter
of the oscil1ator transistor and the base of the
bu ITer. Changes of temperahi re or current to
these two transistors will cluu ure the input
resistance to a large degree. Rf power is
supplied to the tank circuit through an ad
justable trimmer capacity. W ith proper adj ust
ment, the change in frequency of the oscillator
tank caused by the varia tion of the load on
the inductive coupling loops, is cancelled by
the current lead through the capacitative re
actance of the trimmer between the collector
and tank coil. This system compensates for a
multitude of effects that plague a solid sta te
oscillator. Without it, voltage regulation of the
collector, bias stabilization by means of a
thermistor or similar device, and rather COTll

plete isolation of the oscillator from the fol
lowing stage would be necessary. This would
complicate the system greatly and still leave
the keying problem for later in the chain
between the oscilla tor and antenna. Even
then, the inherent low frequency ru mble
in current of most transistors would cause a
random quiver in the note that resembles a
slight case of aurora p ropagation on the Vl l F
frequencies. The dc operating point of the
oscillator transistor is set by means of voltage
divider base bias and emittor resistor.

The buffer is loosely coupled to the oscillator
tank and is operated without forward bias.
Operated in this manner, nearly one tenth of
a volt of drive is needed to start current
flow in the collector circuit. By using this
effect, differential keying is accomplished with
out complications of relays or extra parts. The
output of the buffer is hea vily loaded by
the followin g stage, and is fi xed tuned . It was
Juring the testing of these first two stages that
the old stability p roblem loomed large a nd
threateningl y again . The fi rst design used a
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tap on the oscillator coil to couple to the
buffer. With this arrangement, the tuning of
later stages of the transmitter pulled the fre
quency a matter of a kilocycle or two. Im
proper tuning produced a beautiful chill'.
Careful inspection of the diagram at this point
showed that proper decoupling would be diffi ·
cult to obtain. A change to inductive coupling
,vith the return of the secondary to a common
point for each stage was com pletely effective
in regaining stability. The lesson here is:
transistors are low impedance devices, and
ground loops are to be avoided . Stray capaci 
tances are not as objectional as in tube type
circuits. Hath the oscillator and buffer were
crowded into one small compartment with no
bad effect as long as the returns were hand
led in the proper manner.

The driver stage operates either on the
oscillator frequency or doubles to cover the
80 meter band. When used as a doubler this
stage delivers somewhat less than optimum
drive to the fin al amplifier. The band switch
available did not allow separate coils for each
baud, so comp romises were necessary. Drive
is such that the desired one watt to the
fin al is available on 160 meters and about
.6 on 80. Resistors in the emitter and base
circuits supply several times cut off bias in a
manner similar to conventional tube type
circuits. Drive to this stage is held down to a
point tha t limits the out of tune current to a
little over ten rna. This is done in order to
use only one metered circuit and not have a
minor disaster during tunc up procedure.

•
12 VOl.TS

COIL DAT A
i.i . 85 turns 5·44 litz. D ~. L ~. T ap 27 turns. Emitter

coil , 2 turn s over ground end wound same direction.
Coupling coil, 2 turns near ground end. Exact position
determined by test s.

1..2. 100 microhenry de or video peaking coil. Secondary
is about 30 t urn s of 30 wire wound ov er main winding.

L J . 55 turns # 32 tap IS turns from ground. Secondary is
5 turn s small plastic hook up wire. over ground end.

IA . 120 turns ;=30. tap 80 turns up. Collector tap I, 8
turn s from ~round. Output link is 8 turns tapped at 6.
See T ext for alternate out pu t coils for SO ohms. Form
is surplus ~ diameter with '% winding space. AU the
turns won't fit in one la yer so it was semi-scramble
wou nd.

L 5. is on a :-'[iller 4400 form ~ d. 18 turns #26 tapped
5 turns from gro und. O utput coil is 2 turns.

In the final amplifier, considerable work was
done to establish the number of transistors
and class of operation for the power desired.
D uring these tests, up to four transistors oper
ated in class C were pushed to two and a ha lf
watts input. Under these conditions, neu
tra lization is very desirable. Both reactive
and resis tive components of the transistors
must be balanced out under full load and
drive. As an added precaution. the final must
not be operated under full drive and no load.
Tank circuit considerations are very stringen t
ill regards to loaded "Q" and leakage reac
tance. Since the main [imitation of these tran
sistors is the peak current rating of 200 mn
each-a never evceed sort of a thing-not even
for a microsecond, the three that I haw left arc
operated substantially class "B."

._.
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The efficiency is somewhat lower with the
peak current rating rather than transistor dis
sipat ion st ill being the limiting factor. Over
all efficiency of the transmitter doesn 't suffe r
much due to the smaller drive requirements.
A reasonable input seems to be about 300
milliwatts per transistor. At this power level
the collector current shows no tendencv to
creep during key down conditions. When -sev
eral transistors are used in one stage there is
a problem of gettin g the power divided evenly
between transistors. The use of unbypassed
emittor resistors of ten to fifteen ohms each
did. much to stab ilize this stage and divide
power evenly without careful select ion of tran
sistors. Collector current can be loaded to
about 90 rna at 12 volts.

The low impedance made conven tional tank
provided one interesting effect not encoun
circuits almost unusable. The pi network pro
vided on e interesting effect not encountered
before. Every st rong signal from 3 Me and
lower was fed back into the collector cir
cuit where they mixed with a radio range
sta tion signal from about 15 miles awav, This
mess rad iated to the rece iver and filfed the
dial with a strange mixture of voice, music.
RITY, code and other sounds that defv de
scrip tion. For this reason ind uctive coupling
was used between the tank and antenna. In
order to obtain a reasonable ratio of loaded
to unloaded "Q" a practice resorted to in re
ceiver coils was used. The collectors were
coupled to a low "C" tank b v means of a tap
on the coil in order to provide a larp;e step-up
in voltage. This p rovides p roper Hvwheel effect
with components of reasonable size.

At this point it was discovered that an iron
or ferrite core was a necessa ry part of the
scheme. Contrary to the usual practice with
slug tuned coils, the slug should be well into
the wi ndings on the cold end of the coil. The

The inside story. The large com portment is
where the fina l amplifier is kept. In the
middle is the d river which for a time seemed
destined for a life a s a c rysta l oscillator . To
the right is the vfo and buffer. Now you ca n
see why the osc illa tor a nd buffe r stages
shou ld be buil t as a complete ly shielded sub
a ssembly.

" .

low impedance windings of the tank should
be right over the bottom of the tuned wind ing
centering over the slug. The slug is used as a
means of increasing coupling and decreasing
leakage reactance, Hot as an adjustment aid.
The turns on the coils should be adjusted
to ob tain the required inductance with the
slug in its correct position. \Vith this method
of construction the tuning is conventional in
e verv way with the point of maximum output
and minimum collector cu rrent occurring at
very nearly the same spot on the dial. Since a
three position band switch was used, a 40
meter coil was added as an afterthought. The
bias on the final is too low for effective
doubling so the cfliciencv is very low. The
power input to the final is held within the
dissipation rating of the final t ransistors by
means of a bvpassed d ropping resistor in the
lead to the co llector tap on the 40 meter coil.
About 80 milliwatts output was obtained . This
will heat the filament of a two volt flO 111<1

bulb to a visable temperature on a dark day.
When used by itself this puts the transmitter
in the tov class again. This power will exci te
an amplifier of some size though. It has been
used to drive a bank of six type 2X-W-t trans
istors to one watt input. As a test it d rove a
T\' sweep tube, 6CDGC, to 75 watts.

After const ruction comes adjustment. For this
lise a six volt supplv and in the preliminary
checking al ways use the tuncup bulb in serif's
with this supplv. T emporurtlv short out the
4700 ohm oscilla tor dropping: resistor. Set
the drive control to deliver about fou r vol ts
to the oscilla tor. Use a meter of about ten
tun full scale to read buffer curren t . Use no
voltage 011 the driver or fin al at this point.
Find the signal and adiust the trimmer to he
sure the oscillator will coyer the range of
1750 to :JOOO kc. Ad just the position of the two
turn buffer coupling coil for abou t one rna of
collector {'IIJT{"nt. :\ow lower the voltage with
the drive control and not ice wl. ieh way the
frequency cha nges. If the frcq ucncv j.!;ocs
lower as the voltage decreases. the coupling
trimmer is too small in capaci tv. Try aga in
with a sligh tlv hi ,f!her capacit y scu lug. If
the adiustmeut is made at a frequency of
about 1850 kc. the arljnstmeut will probahlv
hold over the entire Ircquencv range . It should
1)(-' possible to vurv the voltage from two a nd
a half volts to almost six volts .uul stu v within
zero beat with the receiver. As the signal sta rts
to sh ift at low voltages, the drive to the buffer
should be low enough to cause very low
collector current. The adjustments of ·the cou
pling trimmer and bufl'er coupling coil interact
to some extent so it will be necessary to go
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1.2 VOLT
NICKEL CADMIUM BATTERY

Rechargeable thou sand s of t imes.
', Alkaline storage battery sintered

! plate. Flat vo ltage curve duri ng di s
charge. Wil l hold cha rge for lon g
period of ti me. High discharge rate
up to 50 amps. St il l-proof. may be
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wide; Ih" t hick. Approx. wt. 6 oz. Uses
potassi um hyd roxide (300/0 Electro lite).
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FOB
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back over them a few times to get best stabil
ity and the differential keying effect simul
taneously.

The compensation tends to be nearly per
feet at two points on the dial. If the compen
sa tion is clone near 2000 kc, the stability gets
progressively worse as the frequency is low
ered . \ Vhen the compensation is done at one
of the cross-over points, the compensat ion will
i) ,~ excellent over most of the dial. At the
point of best compensation , the stability in
regards to voltage changes is somewhat better
tl iau a crystal oscillator.

At th is poin t the driver should be supplied
with pO\ver through a meter. \Vith increasing
ch-ive, the collector current should reach a
maximum of seven or eight rna. \Vith no volt
age on the fi na l, the loading wil l be very
heavy, so the resonance dip may be very
slight. At this point in the adjustment pro
cedure, the final touch up of the two oscillator
adjustments can be done. The differential key
ing should be very evident and maximum drive
should not cause over about eight rna collec
tor current regardless of frequency. Now
apply voltage to the final. Still using the tune
lip bulb, the off resonance current to the
final should be about thirty rna on the 160
me ter band , with twenty-five rna or so on the
80 meter band. At this po int, the coupling coil
on the driver ta nk can be ad justed for most
drive on 80 meters. \Vith the fi nal tank output
coils specified, the transmitter will load into
a 170 foot antenna by using a series tuned
circuit in the antenna lead for reactance can
celation and harmonic suppression. If a 50
ohm output is needed, some change in turns
will be required .

By using a six volt supply and a 60 ma
2. volt bulb for a dummy antenna, the turns
can be adjusted for heavy loading and full
brilliance of the bulb . When the transmitter is
used on 12 volts it will approximately match
a 50 ohm load . \Vith the adjustment procedure
given here, the transmitter can be used with
any supply voltage from 6 through 12 by
shorting the 4700 ohm resistor for 6 through
9 volt operation . During operation of the
transmitter, use just enough drive to secure
peak output for the loading used. Excess
drive tends to spoil the differential keying
effect and causes unnecessary demands on
the driver and final transistors. During pro
cedures involving band changes and large
frequency changes in a given band, the use
of the tune up bulb in the supply lead will
give some measure of protection . Due to the
low thermal inertia of the small transistors,
out of resonance operation should be avoided.



Here a re some of the essent ials of the
station. From lef t to right; ke rosene lamp,
mete r, transmitter, receive r a nd key. The
device with the wood ha ndle is no t co mmon 
ly available from the usual radio supply
store. It was obtained on special orde r f rom
the loca l ha rdware store. By asking the
whi te-hai red gentleman fi rst, considerable
explana tion and some time con be saved.

Out of resonance current is probably in excess
of125ma.

During normal operation the currents to the
various stages are approximately as follows:
Oscillator: one rna or less. Buffer: two rna or
less. The driver current will be about six rna
on 160 with nearly ten rna when doubling.
The fi lial can be loaded safely to 90 ma Oil

J60 with about 60 to be expected Oll 80
meters. These values are for normal 12 volt
opera tion. For six volts the oscillator cur
rent will st ill be near one rna with the other
currents a bit less than half the 12 volt values.

During the breadboard stage of develop
ment, many different types of transistors were
tried in all stages. For oscillator use. all the
drift types tried seemed to perform about the
same. The use of ordinary high frequency
alloy junction transistors in applications such
as this d id not prove to be acceptable due to
the changes in capacitance between collector
and base during changes of voltage, current
and tempera ture. \ Vith normal collector volt
age this capacitance will be in the neighbor
hood of 10 to 30 pf. However, with very low
voltage, th is capaci tance will be very much
higher, perhaps as much as 100 pf. The drift
type has very low capaci tance to begin with,
apparently 2 pf or less. In the drift transistor,
th e base to emittor capacitance is less than
300 p f as compared to nearly 2000 pf that
some alloy junction types will have. \ Vith the
smaller and perhaps more stable capacitances
of the drift transistor, the capacitance effects
can almost be ignored. leaving only the re
sistive effects to be reckoned with. In the
buffer the same considerations apply to a lesser
extent. Here either the drift or grown junction
types were satisfactory. The alloy junction

types used here caused some drift and loss
of isolation from effects of later stages.

In the driver and final stages, the alloy
iunction types corne into their own. \ Vith their
rather large internal structure. the peak cur
rent capabilities exceed the drift and grown
junction types by a factor of ten or twenty.

The low load impedances that can reach
values under one hundred ohms make their
large capacitances insignificant during normal
operation. With no collector voltage the capac
itances will be high enough to be m isleading
if a grid dip meter is used to check the coils.
H such a method is to he used, the t ransistors
should be disconnected temporarily.

Results wi th this t ransmitter were far bet ter
than might be expected from its modes t power.
During winter months it was common to hold
hour long rag chews with stations several states
away with only an occasional repeat needed.
During the summer months. just after dark,
operation was generally successful. but later
in the evening towards midnight, the static
caused trouble about half the time. Just before
dawn. when static levels drop sharply. con
tacts at a distance of 1500 miles were not
unusual. Best DX on 160 meters was a KH6,
while on 80 a KL7 was agi ta ted unt il he
finally got my call letters straight. On 40
meters the results <ba re foot' were generally
poor, due to the very limited power output.
One contact at a distance of 800 miles was
solid for an hour . Several reports were received
at grea ter d istances, but a solid contact was a
raritv .

Two types of antennas were used with this
tra nsmi tter. The old faithful half wave worked
out to about a hundred miles with a good
signal. The most interesting antenna was an
inverted L marconi with a hundred foot Rat
top and a sixty foot down lead. This is the
antenna that did the best by far. At 500
miles it was about four S units louder and
much less plagued by deep fades. In the
late afternoon this antenna was usable a full
hour before the half wave and stayed in for
almost two hours later in the morning. During
daylight hours this antenna was usable for
over 60 miles while the half wave was of no
lise whatever. The inverted L uses a three
wire counterpoise with each wire about a
hundred feet long. Several different arrange
ments of the counterpoise were tested with
no big difference as long as they were under
the flat top. Comparison of the counterpoise
with a ground rod driven six feet into the
ground could not be made, because with just
the ground, no one answered my calls.

.. . \\'6\\'1'11
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$10 net pp'.
in U.S.A.

World 's " B EST BUYS "
in GO V 'T. SURPLUS

Electronic Equipm ent

BROAD BAND BALUN
_ Flat in the amateur bands
from 3 to 30 Mcs. _ Full legal power _ Fully
weather sealed _ Ma tches coax to a ntenna or
balan ced line. _ Improves e fficiency a nd radia
t ion pa ttern .

T."o models, I to 1 or 4 to 1 impedonce ratio
Size I v.. .. 00 x 4" long. Wt. 4 oz.

FUGLE LABS 1835 Watchung Ave., Plainfield, N.J.

fUll Of TOP QUALITY ITEMS - Tra nsmille n ,
Re ce- ive n , Powe-r Supplit"s, Inverters , Microp ho ne s,

f ille rs , Me-tt>rs , Ccb!e, Ke ye- fS , Phone s, A n lenn a ~ ,

Ch c ke s. , DynonJoto r s, 810 wers, S~i lches, Te s t Eq u ip .
men l, He c d ee t s, A m p lif,e rs , l ndicc tc r s, Honds eH ,

Converlers, ( on lr ol Boxes . e tc., e te . SEND 2S ,- f stc m p s
o r coin ) f or CATA LOG ond rec eiv e SO C CREDIT on

you r crder , Ad d rt" u De p t . 73

OUR GOAL: TOHELP YOU BUI LD A TV CAMERA!!
(For less than $40)

E n joy the fun of bu ild ing you r o wn L IVE TV ca mer a .
~Iost of the componen t s ca n be found right in your
own junkLox. \\' e furnish on ly the hard -to- locate par ts
and eaay-ro-Iollow constr uc t ion plans. INTERESTED? ?
Send 10, for more info.

Box 396 ATV RESEARCH So. Sioux City, Nebr.

FM EQUIPMENT SCHEMATIC DIGEST
A comprehensive collection of Motorola schematic di
agrams covering low band, high band and 450 me equip
ment ma nu fa ctured be lw e en 1949 and 1954. Crystal
fo rm ul a s, a lignment ins tr uctions and cz weczlth of tec hnical
d a lcz is included in the 92 pages. Pr ice $3 .95

TWO WAY RADIO ENGINEERS
1100 Tremont Street, Boston 20, Massachusetts

-- - -~-

HYE-QUE ANTENNA-FEEDLINE CONNECTOR
Ne. a · in ·' molded plastle · and·metal
fiUin, provides: coa. reeder cennMo
rten, heavy copper lealk to elemlnts.
antenna center support. Hye .Que I
Connector fits st andard PL259. Rein·
forced• • , ather protuhd, ultra-eUl
etent. At your ham store, or $2.95
ppd. Companion Insulators. 2 for 99c
ppd. Includes complete Instructi on•.

BUDWIG MFG. CD., P.O. Box 97, Ramona,Calif. 92065

Richard Factor WA21 KL
I 15 Central Park West
New York 23, New York

Most hams are familiar with the process ol
deriving l Oke marker sig nals fro m their ] OOkc
standard by means of locking a mult ivibrator
on 10kc using the 100kc signal for synch roni
zation. From time to time, other standard fre
quencies are required in the shack, either for
the alignment of fi lters or for calibration points
011 test oscillators. This same principal can be
used to obtain even divisions of 10kc ( 1Okc,
Skc, 3.3kc, 2.5kc, etc.) . Instead of building
another multivibrator to accomplish this, sim
ply connect the outp ut of the ] Okc multi
vibrator to the vertical plates of your oscillo
scope, ad just the sweep oscill ator until the
number of comp lete cycles on the screen cor
responds to the number of times VOlt want to
divide the original signal, turn up the sync
until the pattern Jocks, and your sweep os
cillator is oscillating on a very accurate sub
multiple of 10kc. A binding post on the front
panel of your scope should take care of you r
output requirements. If you are a member of
a two-scope-family, you can get literally hun
dreds of calibrat ion points throughout the au
dio range. If you have good scopes, you can
use the sweeps to divide your 100kc and
even 1 me stand ards.

Because of the ( hopefully) high harmonic
content of both the multivibrator and sweep
osci llator, it might be advantageous to include
a simp le filter in the output. It need be
nothing more than a resistor ill series with the
outp ut and a cap acitor with fairly high reac
tance at the operating frequency but low re
actance at its higher harmonics co nnected to
ground after the resistor. This will be un
necessary in most cases.

Other audio frequencies available around
the shack are 60 cycles from the ac line, I"0
cycles from the output of any full wave sup 
ply, 440 and 600 cycles from WWV,lOOO
cycles from the telephone company (dial local
exchange and 9945 ) , and if you have a good
tape recorder, you can double or half any of
the above without resort to the scope.

. . . WA21KL

Standard Frequencies



Howard Pyle, " YB" W70E
3434 -74th Ave ., S. E.
Mercer Island, Wash.

Build-

that you'll never get from simply plugging in
a few wires and cab les, tossing a random
length of wire over a conveniently located
tree limb and calling yourself a ham. You're
1I0t ; rea lly!

Juvenile , youthful and ad ult Americans,
both male and female, welcome a challenge
to their skills, initiative and ingenuity. Ham
radio construction from scratch is a perfect
provider. T o d esign a ci rcuit or perhaps lise
someone else's published d esign either with or
without modifications to suit your taste, puts
you right on your own, const ruction-wise .
And, while you are improving your c raftsman
sh ip through the actua l physical building of a
piece of ham gear, you arc also increasing
your knowledge of basic circuitry, radio theory
and construction techniques, There is no thrill
to equal that of having actually built a piece
of eq uipment which goes right to work when
you put it on the air. Maybe a few bugs to
work out first, but each one of these teaches
you someth ing which will prove of increasing
value to you throughout your entire ham en
reel'.

Frequently the questi on is asked, particu
larly by the young "Eager Beaver" group,
anxious to get on the a ir at the fi rst possible
moment, " W hy do I have to drill all those
holcs, cut and bend sheet metal and all that
slow and tiresome work when I call buy a kit
with all of the hard work done?". I t's a fair
question and can be fairly answered. The
apartment dweller, for example, w ith no
shop faci lities avai lable, is probably confined
to a few evenings and week-ends when he is,
perhaps, privileged to lise the kitchen table
for a work bench ( if he cleans up afterward! ) .
By reason of noise-conscious neighbors 011 the
opposite sides of the "card board walls", a
hammer, e lectric d rill and similar noise-mak-

..,..
IS .

or Buy?

...

An example of home const ructoi n on a
kitc hen ta ble. This item is shown ninety
percent comple te needing only so lde ring the
loose wires shown to the ir final te rm inals.

•

I su ppose that as long as we have hams,
this will be a co ntroversial sub ject ; it has
been for as long as I can remember. P ioneer
hams back in the dear. dark ages did 1110re

building than huying. In most cases they had
to . . . ava ilab le factory-buil t equipment was
spread p retty thin . Sure , you could purchase
a spark coil, a slide tuner and later even a
loose-coupler . . . telegraph keys were rela
tive ly plenti ful but aside from a few items like
this, the choice was either to build it your
self or give up the hobby.

Now? There is such a myriad of transm it
ters, receivers, antennas and various acces
sory equip ment offered 011 the open marke t
th at it leaves one completely bewildered! Nine
ty per cent or more of these oficrings a re
durued good pieces of merchandise; like nny
t h ill~ else, the greater the st rain that your
wal let will bear, the more elaboate gear you
can come IIp with. But . . . whore's the fun ?
Creativ ity is a most important asset to the
American way of life. The great sense of sa tis
fa ction in huilding it boat . . . rest ori ng all
ancient automobile . . . using your skill to
design and construct a new set of bookshelves
for your living room or dell a ll provide a th rill
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URGENT, NEED IMMEDIATELY
Vttl high p! icesyaid. Freight prepaid. AN I GR C: PRe;
APR; APN; ARC; ALT; URM; UPM; TS. We abo
b uy all military and commercial test, radar, and com
municatio n ~uJ~ment .
CAll COLLECT. IT costs YOU NOTHING TO
HEAR OUR HIGH OPPER.

SPACE ELE CTRONIC S
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ATTENTION YHF'ERS
Send lor a sample 01 the VHF'ER, the magazine lor
serious VHF·UHF hams. Ideal lor anyone interested in
improving his knowledge 01 the most interesting field
in ham radio.

SUbscriptions, $2 per year
$3 loreign

THE YHF'ER
Parks laboratories

Route 2
BeavertDn, Oregon

Complete u .hown total length 102 ft . with 96 ft . of 12 ohm
balanced iwtnuee. HI-Impact mold&d ~aonant traps. (WL S
OJ;. I' I: 5' lonel . Vou lust tune to del.r,d band for beamllke
""ulu. E%cellent for ALL world ·wlde .hou-wal'e recel,etl and
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r -"': U RS I NO EXTRA TUNERS Oil GADGETS NI-:EDEDI
Eliminate' 5 IIparate antennaa with eeeenenr performance
guaranteed. Inconspi cuous for F ussy Neigh borhoods l NO HAY 
WIRE HOUSE APPEAUANCEi KAl:lY INSTALLATION I
Compl'te In.tructlont.
15·40 -20-15-10 metn handl. Complete $15.95
411-10-15-10 meter. 5t-ft. (be.t for ' 111'1" 1 Complete $14.95
SE NDON LV $3.00 (cuh. ck.. mol and pa,. POItman balance
COO plu. posta..' on arrhal or send full price for poItpaid
delbe n'. Complete installaUon & reennreet IneUuctlone fur
niahed. Free Information on many other 160-6 meter antennas.

Available only from:

WESTERN RADiO • Dept. A7-9 • Kearney. 'hbl"ash
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ers arc taboo. For such uspmng hams, the
factory offered kits are a boom. Placing screws
in p re-drilled holes, tigh tening nu ts with a
socket wrench and soldering wires to terminal
points are all silent operations; no neighbor
hood comp laints. And the time element in kit
assembly is ordinarily much less than in build
ing from scratch.

Xlaybe you're a busy executive who, of
necessity, brings home a briefcase full of pa
pers to work on in the evening. Little time
for physical construction activity, yet you
want to p ursue ham radio as a hobby and
relaxation . Either a kit or, at some increase in
cost, a complete factory-wired set of equip
ment, will give you many pleasure fi lled hours
on the air. You are, nevertheless, sacrificing
the indescribable joy of creation. Should you
be fortunate enough to occupy a home with
perhaps a basement, or a shop a t one end of
your garage, the opportunity to enjoy the full
measure of ham rad io construction and oper
ation can he yours. A modest collection of
simple tools, embracing a han d or electric drill,
a bench vise, light hammer, diagonal and
long nose pliers and a few screwdrivers to
gether with a soldering gun or iron will just
about cover the essentials for the less elabor
ate items of ham construction. Expand your
shop facilities and add to your tool collect ion
from time to time as you can. Many labor
saving devices such as socket punches, a "nib
bling" tool, an electric rather than a hand
drill, are all readily available and at moderate
cost. T he cata logs of all of the major electronic
mail-order supp ly houses list many tools as
well as electronic parts . . . your choice is
wide,

Your local supp ly house, if you h app en to
live in an area which supports such, also car
ries most of these items in stock for over- the
counter delivery.

Ham radio construction isn't hard. You're
not a plumber crawling on the damp gro und
under buildings and fittin g heavy pipe. You
are not an electrician groping through dark
and musty attics, drilling holes and dragging
wires. You can ordinarily work in warm, pleas
ant and comfortable surroundings and do most
of your electronic work from an ordinary
chair or a kitchen stool. A large part of the
work represented in the accompanying photo
graphs was accomp lished in just that way.
The tremendous sense of sa tisfac tion and ac
complishment to the builder after satisfactory
completion of such p rojects. was a many-fold
return. Next time you want a piece of elec
tronic gear, try building it ... it's really Fun l

... W70 F
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VHF

Project OSCAR
The reduction of OSCAR III flight data is now underway,

T emperature data during the first thousand orbits is especially
desired. With the satell ite now well in to its second thousand
orbits, the 145.850 me beacon continues to operate inte rm it
tently. P roject OSCAR believes the operation of the beacon
will become more consistent whe n the earth shades t he sa te l
lite from the sun and th e internal temperature drops. (OSCAR
has been traveling in full suufight.)

Rel iable repo rts indicate the 145.9 50 me beacon I S operat
ing, but some 20 db down in signal strength from the expecte d
level. Reports on this beacon are sol icited.

OSCA R IV?? ? It is hoped the data and information re
celved from the OSCAR III flight will assist in t he laun ch of
an improved 2 meter OSC AR I V repealer satellite during the
latter mon ths of this year.

If you have not al ready done so, p lease send you r report on
OSCAR III to: P roject OSCAR, Foothill College, Los Altos
Hills, Ca lifornia.

P roject OSCAR appreciates the reports received and if yon
have not received a reply to a specific question regarding the
program, it is because they do not have t he staff to handle
all the mail and are busy processing data .

West Coast Antenna Co ntest
\V6AJF 's 432 megacycle expanded-exte nded colin ear has

agnin won the annual west coast an tenna measu ring contest.
Loren Parks tells me th is year's contest turned up two com

mercial 432 yagis that showed an ac tual LOSS in "gain"
over a reference dipole.

T his yearly contest is becom ing more and more popular and
ls surely disproving gain claims mad e by some manufacturers
on thei r 432 rnc antenn as.

Loren will have the full results of the co ntest in " VH F'er
Magaxine" which he publishes. If you haven 't seen a cepv of
the " VHF'er", drop Loren a ca rd at VHF'er :\lag3zine ; Route
2; Box 35; Beaverton, Oregon. Subscriptions are ~2 per year
and wort h more,

Circular Polarization
A couple of months ago I said I was running' some tests on

circular polarized yagis and that the results would soon appear
in this column.

Well , I 've learned no t to plan too far ahead. T he Gain
"v roonbouncer" is in operat ion and living up to the claims
made for it. There have be en no meteor showers at the t imc
of this writing to test it on and I wan t to before going any
far ther.

Some of the expe rts say there is a 3 db loss be tween circu
lar and linear polarization. I have not noticed this and doubt
that I will. If there is such a loss I do not believe the average
"S" meter or ear will detect it .

On tropo and grou ndwave paths and " xroonbouncer" is de
liveri ng the "goods" with a suggest ion of QSB reduction with
the circul ar polarization .

Coax Losses
J oe Burnett , K 2SBVj 7, h as sent me a list of 81 different

coax ial cables and their characteris tics. Some of t hese cables
are uncommon and information on them is d ifficult to obtain .
If you want a copy. send me a stamped, self-addressed en
velope and I 'll get one to you.

SK
This past month has brought a large increase in the mall

regardi ng this column. A healthy sign the column is starting
to take hold. My than ks to those who have written the com
pliments, suggestions and criticisms. T he criticisms have been
well taken and I appreciate having the mistakes pointed out.
Keep the letters, etc. coming and the column will continue to
lP'OW.

• • . K~CER
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a dvi s ed by my lawyers th<'t
don1t y ou ever proofre ad y
ar- .......1 b""'l('4l. t f " r'~\rSll.l 0.
th.!4-.i!l ;,ah~ _a~ ~l . :. (, ~
have no other recours e but
should be tarred and feath

D e a r Wa y n e :
Please print a thoroughgoing resume of t he .-\ R R L Conven

tion at Sa n J ose, includi ng a lucid, simple expla nat ion why
it was held in San Jose in t he first p lace ; a fter all, Sa n
Francisco has topless waitresses and San J ose has noth in ' !
Wh at I really would like is to know what happened , beca use I
tr ied to make it, honest-to-gosh I dld-c-even bought a ticket,
but couldn't hack it.

This is what happened :
I recei ved a flyer explaining the conveni ton was to be held

in San Jose th is yea r, that there would be a he lluva pro
gram, and furthermore I could Advance Register for the
trifling sum of $9.50 US. Th is didn' t seem like too hard a
bite, so I sent the $9 .50 along-my X YL likes to go to the
more interesting soirees wi th me. such as Union Socials,
T eachers Meet ings and the like. bu t when I asked if she
would like to take th is one in she just gave me a pityi ng
look . I wondered why at the time, but since have come to
the conclusion that she must have been born with a caul.

I nasmuch as the convention was slated for the Fourth -of
J uly weekend, I knocked the crew off for Sunday and Monday .
and after work Saturday fought the traffic down to San }IN ' .

Not only d id I have bright hopes of the good-fellowship
and companionship of a bunch of dedi cated barns, bu t there
was the added impel us that CQ M agazine might have a
booth there, wh ich would give me t he opportu nity to in
quire, in a loud and de manding tone of voice, why th e hell
I haven't bern paid for an article of mine they published
some three or four years back.

Anvhoo. I gets down to San J ose and tracks th e con
vention to the M unic ipal Auditorium. At least I think I did,
because at about 5 1':\1 I couldn't find anything of tbe regis
tration commit tee except a sign telling where t he line formed
for reaistrution. Not a bloody soul in sigh t, s'belp mel

I cor ralled a couple people who were wearing badges,
though , and asked t hem how I would go about ge tting
registe red and gett ing my blue badge too, and also if CQ
MaKazine had an exh ibit.

T he fi rst party I asked told me that I would bave to go
around to the ot her side of the M un icipal Auditorium and
come through the parking lot and then I could register, and
the second ham-t ype in all seriousness (could he have been
putting me on?) told me CQ Magazine was running t he
show,

I strongly suspected the latter piece of information at first
sight, and I began to question the validity of my directions
for registering when ! hiked around the building and found
that the untrusting souls had locked the doors on the other
side, too.

Some good heart then informed me very k indl y that I
should go over to the hotel kitty-corner across the way, be
cause that was where the action is.

I have seen more ac tion at the P ioneers Home in Sitk a,
Alaska on a week -day evening after supper.

I wande red around h olding my nine-and-a-half postcard
and asking all the sundry what to do to get registered, in
eluding various people wearing ribbon s indicat ing t hey were
offi cia lly connected with the clambake. Nobody knew nothin' .

One ham from Sacra mento, though, did agree that it was
generally run at about the same level as a Field Day, and
regaled me with a sad tale of the ham who poured the five
gallon can of lube oil in the gas tank of t he putt-p utt...•

Up on the second fl oor was a ladi es hosp itality room where
a tired broad could get the weight off her corns and have a
cupna coffee, but inasmuch as I was disquali fied by the pos
session of the wrong ki nd of plumbing, I was not allowed
even this kindness.

Another ham did let me look through his program-keep
ing a firm , tiaht grip on it all the ti me-and there were
several features that looked promising,

71 M ...r. ...7INr:



UNIVAC MAGNETIC STORAGE ORUM
Removed from equipment, approx, 100 heads, most
have mating plugs attached. Motor drive 12,000
RPM, 3 phase AC 115 vo lt 420 cycle. Overall appro•.
19 inches. Only a few available. $100.00

UNIVAC WIREO MEMORY PLANES
As shown, each section on plane lOxl2 cores with
12 sections to the plane lor a total of 1,440 cores.
All wiring to the cores terminated by printed cir
cuitry to two sets of printed circuit contacts. Ex
cellent condition, fully guaranteed. 12 inches wide.

$12.00 frame, 10 for $100.00
nuArc ARC LAMP for negative making, offset plate
making, or printed circuit work. Model N·110 orig
inal cost $550.00. Slightly used, good shape. Light
intensity 7,200 foot candles at 3 feet. Color temp.
7,000' K. Spec sheet available fu lly detailed with
picture. Ideal for photographic printed ci rcu it work.

$150.00
TRANSISTRON TRANSISTOR BONANZA

An exceptional assortment of Trans istron factory marked material. Most of these sell for over $6.00 each.
Your choice of the following at only 75c each or $7.50 the dozen. ful ly marked with 2N numbers, long
leads. All listed are 2N numbers, we left off the 2N to save space.
339 . 340 . 341 . 342 • 343 • 497 • 498 . 547 • 549 • 550 . 551 . 552 . 706 728 729· 735 .
736 . 740 - 754 . 755 • 839 . 840 . 841 • 842 • 843 . 844 • 845 . 1055 . 1116 . 1140 • 1206 - 1207

2040 • 2041 • 2427

MESHNA
'9 ALLERTON ST., LYNN, MASS.

Meshna's new Spring catalog now ready. Send 20c
for yours before they are all gone.

All Material F.O.B. Lynn, Mass.
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After abou t an hour's waste of t ime I was fortunat e in
reetlng a YL from KL7 who told me how to reach a di nn er
leetinR that was about to start. This looked like a fine deal
Ul somehow it didn't look so good when I found that it
'M necessary to regis ter well in advance or no grub.

All was not lost. I had the good fortune to he able to say
H i" 10 two very fine K L 7's, Jack and }.farge Reich ,
: U AU F and KI. 7HLL

Since I didn 't have the ghost of a chance of getting any
hing to eat at t his particular spread and remember ing that
an F ran cisco is famous for its good res taura nts, and San J ose
i famous for bein g the home of t he Roscructans (sic), I did
be obvious thing and hied myself up 101.

Hut first, N rather, las t , I politely handed my n ine-dollar
ard to a young man with a " Host Committee" ribbon ,

He looked at it blan kly a nd asked, " What do 1 do with
his ?"

"Xow you got me. Brother," 1 replied. " I haven't found
mything to do with it either. and any suggestion s 1
vould make would p robably lead to fist icu ffs."

when I got to San Francisco I called the crew whi le the
callopin i was working and told t hem the boss had recovered
'rom his temporary aberation and that all hands would come
o work manana per la manana ,

The X YL is st ill giving me the " r-knew-bener-but-t-dlde't
wan t- to-say-anyth ing" look, and I think she is righ t.

F unny. but she had a heck of a fi ne time at the Photo
rraphic Society of America Convention.

But of course it was held in a town chock-fulla good
resta uran ts (San F rancisco. where t'I.o<e ?) and was not operated
like a cross betwe en a PTA mt't"l inll: and a Box Social.

Terry ~(lIrray, W B6AKO. ex KII6DXG. etc.

INCENTIVATE!
Subscribe to 73 - $4 a year from 73, PeterborOulh , N. H, 73 Magazine

Peterborough, N. H.
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Ha rt land Smith W8VVC
467 Park Avenue
Birmingham, Michigan
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Let's Go-

Up or Down

ling some sort of rig on the 2 meter band .
Until a short while ago, my high frequency

experience consisted merely of a short stint
011 2'~ meters with a long lines osci llator and a
superregen receiver back in 19 .t5, plus a few
420 me QSO's p rovided by a surplus llC-645.
Then, last winter. Oscar took off. K8EC D
loaned me his 144 me converter just long
enough to give me a chance to tape record the
pioneer ham satellite on a couple of its early
passes. While waiting for Oscar's high speed
"B I's" to come squeaking through the speak
er, I did a bit of tuning from 144 to 148 me
and was pleasantly surprised to discover how
many stations were making use of this band.
I decided then 3mI there to get my feet wet
0 11 2 meters.

In the belief that habitues of the de bands
mnv be interested to learn what's really tran
spiring in "never-never-land", I'm setting forth
a few of my experiences in the paragraphs
which follow.

Being a dyed-in-the-wool home constructor,
I hurriedly put together a Nuvistor converter,
one consisting of a pair of 6C\V4's in cascade
and a 6CW4 mixer. Crystal oscillation and•

multiplication is accomplished with a 6U8A.
The output of this gadget is then fed into the
special 30-35 me tunable if range of my NC
300.

- -

I

•r 2. METERS
~ ~I~~

I:ft.'!
r-r-,'

Old timers often speak of it as going DOW"
un 2 meters. The newer crop of hams arc
more apt to ta lk about go ing UP to 144 me.
However, whether you're an ancient two let
ter brass pounder or a bright eyed box top
Technician, yOll shou ld seriously consider put-

\18 13 MAGAZI NE



VH F- UHF

I NVERTRON ICS
P,O, BOX 3 4 2

PINE BROOK, N. J.

$36,50

$69.50

FREE

INVERTERS
DESIG NED TO YOUR REQUIR EMENTS

Send us your specifica t ions
Your ca ll le tters on units

wi th prepaid orders

Standa rd models
INVERTER BATTERY CHARGER
12 v de to 120 v 6 0 cps 150 w &

120 v ac to 12 v de 15 amp
30 0 Wa tt model

Transformer Ki ts Availab le

RADIO TELETYPE EQUIPMENT
Teletype Models 14, 15, 19, 20, FRXD, 28, KleIn
schmIdt printers. Boehme CW keyers. Radio Re
ceivers Collins 51J-3, 51J~4, R~390, R-390A, R-391 ,
lJammarlund SP-600JX. Frequency Shitt Con ver t 
ers.

ALLT RONlr.S HOWA RD CO.
Box 19, Boston, 1\Iass. 0 2101 Tel. 611-74 2-0048

Converters and Preamps for 50 thru 43 2 Me.
Write for literature.

Send for a sample copy of the VHF'er, the
only magazine for VHF and UHF hams.

Parks Electronics, Rr. 2, Beaverton, Oregon

SG93/URM75 4-2 20me Signal'" 8wN'JI Generalor. Crystal
Calibrator & Modulation. "IIUlu,la. For 60 l'f. • . f:'X 6 7.• 5

GR 667·A I nduct . Bridge .1 "I irrobenry-l Henry . . EX $ 130
HP 200 I I ntnpolation Aurl io Il'sc 6t)··6Kt 6 Bands EX $9~

Ferris 32-8 RF ;\;01"" and }'kld i'l.rffiltb Mt lff . .. . EX U 9 5
Ttktronix 121 Wide Rand Preamp lor 511 Stope •. . . EX 47 .75
Ballant ine 300 .\ C \'Tnl In 19" Rack Panel ... • . . };X 38.;,0
Ballantine 316 .\ 1; VTVl I . O:;cy-3 0Ke . O~-~ OO V P-P. ux $1 35
J 15SP Similar j 'X"" ll t 2ry-20 Ke .02·20 0V p.p & lOIS. EX $85
Lam bda 28 2nO-: I~:"i\"flC (ft' IOOma 1% R!1{. Il. 3 V,\ C jcx 19.50
Lambda J2 200 -;1:l ,WIlC (ftl aoe rna 10/0 1l,'g.:lX6.3VM' EX 29. 15
TS147 B Sperry J8A SII( uon & ~' req :'lllr. s .s -s.s Kme ~;..X $95
TS15SE Sil(na! G" m'raM 2 1110 -3 40 0me t;X $fiO
T61 ,AXT2 TV Xmt r W/" Ido'tl & srue ~I l)dulawrs SEW }j.50
RT82 /APX6 reuvens 10 121 5 -1 2% me x 'eeuer . . •S .::W 2 1.7 5
UPM8 Tests APXti. 2 j TU~lI. 10 nteoes. For 60 cy. en 14.5 0
Sallie R«:onditiolll'lI hy r s novernment . . . . . LIKt:: rH;W 19.7 5
Complete Man l al rcr Ts7 26/1Jr~l~ aooft. Postpaid SEW 2.90
RI0 5 /ARRIS COLLINS 1.5 -1 8me geevr WjSeht mll tie ex 4-1 .50
Control Box ror HI0 .')j .\IlH I5 ..•.. • . . • . . . .... . .. t:X 3 .75
Rdectometer SWR Bridge wj:'>h,trr. 3 0 ·1 00 0mc t::X S.25
R2J / ARC5 The Ip ",r tunahle I HIO · 5!)ll kc , EX 1 1. 2 .'j
Scope Xformer 1!1r.v(ij~ 3ma, fi t'l\ Wi rHli ll j(~ . fill crete SEW 2.75
RTl8/A RC I 100- 151\mc Xretvr. W/Tulws & DY9 x x 19.7:;
Same lC'SS tOOf'S and Ilyna mot llf flY 9 FA IIt 9.15
T4 65 , ALT7 Xmlt t r lfl>; -3 .j2me W/2 -61 6 \ 8. 100W out. EX 22 .50
Sche matic ror T4ti5 / .UT' with parts values 1.00
lIbe type 6161 w/ eonneerers. 65 watts to 2000me •• t:.X 1.50
Sci of 120 Xta l~ rne FT24 3 56 75 thru S650 kc. . • 120/1 r .50
CU1l9A COMpler 13 one-tube I mpllnM'S \l" / tubts . . . . . xx 6. 25
RI 22A /ARNI2 75 me SUPl'I"hf't _ /9 TIIIlf'9 " xtat. . . t:X 2 j i. 00
Rt. Angle OrIn ,,/Gf' I TS & u nwersei . %" shan. . . t:x 3 / 5. 00
SN12B /APAI6 Sync. for AP:o>.1 . 4 and .-\SJI wj 29 t ubes. Sr.W 14.50
MT208 /APAI6 Shod mount for RS 12R Synehrunizer, :o>EW 2.25

E C HAYDEN BOX 29 4 Ba y Sa;.nt.L?u ;~
• • M ISS ISS i p p i

Shipmen'; FOB Bay Sa int l o uis. Te rms : Net, Cash.

For a transmitter I threw together a 20 watt
:E26 rig. And when 1 say "threw together"
mean it quite literally. Parts were scrounged

rom the deepest corners of the junk box in
n eHort to keep the cost at a bare mini
nurn. The result may not be a work of art , the
fficiency may only be 20 or 25%, but by golly
'm having loads of fun working the local boys,
.s well as stations in Ohio, New York and
Ianada, on the 2 meter band.

Most hams seem to hold the widespread
nisconcep tion that kilowatt transmitters, hun
lred foot towers and 64 element arravs are
eq uired to produce 144 mc QSO's beyond
he horizon. Nothing could he furth er from
he tru th. As a matter of fact, almost no power
.t all is required for consistently good QSO's
.ut to 30 miles or so. Take the Heath Twoer,
or example. The transmitter section of this
ornplete 2 meter station st ruggles valiantly to
urt out enough rf to light a single pilot bulb.
Ind yet, there is a fellow whose QTH is at
east 15 miles from mine wh o consistently p uts
n a 10 over 9 signal with his Twoer driving
L small beam. I recently contacted a VE3 at
nore than 20 miles who was using an indoor
mtenna hooked to his Twoer. His signal
vas around S-7. He told me that when the
land was open, he easily worked New York
tate, a distance of more than two hundred

'1 Iru es .
What kind of antennas to the boys have?

Nell, almost everyone utilizes a factory built
adiator of some sort. Five to ten element
(agis predominate. Conseq uently, when I first
tot on the air and emp loyed a folded dipole
ed with ordinary TV twinlead, 1 felt some
vhat out of step . The dipole was perched
itop my 10-15-20 meter beam at a height of
rbout 42 feet and could be rotated for op ti
nu m directivity. Even this simple antenna
lid quite well for m e. With it , 1 had no
Iifficulty working into Coderieh, Ontario, well
rver a hundred miles away. Hight now I have
l home-brew eigh t element Yagi with a half
nch aluminum boom and hard drawn alumi
nun clothes line wire for elements. I ts weight
s practically nil and it causes almost no added
.truin on my low band beam installation.

\ Vhile it is true that every foot of antenna
ieight menus that much better ground wave
.overage on the VHF bands, you'd be Sur
m sed at the results achieved with chimney
Daunted beams. 30 to 50 mile contacts are
-ommonplace. And when the band is open,
he height above terra efi rtna seems relatively
mlmportunt .

Take my QT lI, for instuuco. I'm sit ua ted 0 11

he north side of a small hill. Unfortunately,



~
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TFll( ,
most 2 meters activi ty is to the south. Con
sequently, even though my beam is 42 feet
above the back yard, I am forced to shoot

•
through, ra ther than 0\ er, the houses and
buildings which tower above my radiator. De
spite th is handicap I manage to snag plenty
of fellows with 5·9 plus signals at or beyond
the 30 mile mark, When the band is open
for extended ground wave or skip I'm able
to work most of the distant stations I can
hear.

\ Vhat about receivers? Well , the majority
of fellows tack a commercially built con
verter ahead of their low freq uency ham-band
sets. Now that Nuvistors are commonplace
and inexpensive it is no longer necessary to
spend hours and hours building and ad just
Ing an exotic and costly converter in order to
hear weak 2 meter signals. A few of the rea l
pros are still struggling for that last db with
a 4 17A, but most of the general run of 2 me
tcr boys are content to sit back and let the
tiny 6e\\'4 do the work of d raggin g 'em in .

E xcept when utilizing the receivin g portion
of a T woer; very few 144 me men still rely
on the "broad as a barn door" super-regen
circuit. Twoer operators, by the way, are the
only ones who ever seem to complain about
QH~1. 2 meters is so tremendously large ( it
has more space than all ham bands from 160
through 10 met ers, combined ) that just abou t
any type of superhet will give more than ade
quate selectivity. During my nine months on
the band on ly a very few QSO's have been
even mildly QH~redl

This lack of interference can hardly b
blamed on inactivity. True, the hand is usual!
deader'n a smelt during the daylight hour
on weekdays, except a t lunch time and \Vhc]
the commuters are mobtlln g. H owever, h
2300 G~ [T, at least here in the Detroit area
a person is almost certain to get a contact i
he's willing to try one, or possibly two, CQ',
As a matter of fact, it is much easier to ob
tain an evening QSO on 2 than it is on 10 me
ters.

Are you a fugit ive from those miserubl,
low band roundtables where you never get
chance to talk, and it rea lly doesn't matter
anvwav, because von have litt le in commor., .
with the rest of the people in the group? I
that's the case, 2 meters is definitelv the ham

•
for vou. Thanks to the relative scarcity of ~

• •

meter vfo's, once you hook a particular stu
tion , there is litt le chance that you'll b,
bothered bv breakers. At least, not unles

•
you invit e them ill and then tunc around thl
band looking for them.

H ow would you like a wireless in ter-con
to keep in touch with ham friends or mem
bel'S of your local club? Ylany groups an
picking up surplus 150 me commercial mobil.
F~ rigs for conversion to 146.94 me. thr
unofficial national calling freq uency. Thank:
to a built-in squelch, these units remain silen
as a mouse until some mCIIIbel' of the gun
gives out with a blast. T hen, be fore you know
it, the frequency comes alive, thanks to thr
numerous eavesdroppers on this ethereal par
ty line. F.\ l rigs have also proved useful t(
those who enjoy AFSK HTTY,

And there's even a place for T V on 2 me
ters-at least the audio portion of T V QSO 's
Listening in on a TV QSO's a rather weirc
experience. since yo u can't see what the boys
are talking about,

Any mention of TV immediately brings tr
a ham's mind the business of TV!. Thanl
goodness, up to now. I've had no reports of in
terference from my 2 meter ri~. In sp ite 01
its unshielded const ruction, my junk box trans
mitter causes absolu tely no trouble with tilt:
family TV set. This is in a strong signal area
with channels 2, 4 , 7 and 9. T he rig start'
out at 24 me with an overtone crystal. The
oscillator's 2nd harmonic falls below channe'
2 and its 3rd harmonic comes out above chan
nel -1-. The low input power probably helps.
.:t150. Nevertheless, from what other 2 meter
ops tell me, TVI on this han d is much less
than one encounte rs on the de bands and i ~

truly miniscule compared to 6 meters .
Tired of listening to the quack-quack of

low frequen cy sidewinders? Then hop down



206 Eost Front Street, Florence, Colorado

SURPLUS BARGAINS

$5.00
$6.50

THE EASY WAY!
_ No Book s To Read
_ No Visual Gimm ick s

To Dis tract You
_ Just LIsten And l earn
Based on modern psychological
techniques-This course will toke
you be yond 13 w .p .m. in

l ESS THAN HALF THE TIMEl
Also available on magnetic lope.
See your dealer nowl

P'''''''

We tlaYe mond to ••• lIurter. to etart lb. n.. ,ear
wIth. l ucky fin ds and scan:e he ms.

TCS DYNAMOTOR MO BILE POWER SUPP LY
NEW 12 y de Input, 400 t' de @ 200 ma output
$3.95 postpaid west of ueneer. $4.95 postpaid east

Dow Trading Company
N. Dowdell W6LR 20S1 E. Huntington
Elliott 7.3981 Duarte, California

70 Woodland Avenue

San Rafael, California 94901

COMPLETE STOCK ALL BRANDS
BUY (, SELL USED

MARIN
AMATEUR RADIO

SUPPLY

B C Electronics
Telephone 312 CAlumet 5-2235

2333 5, Michiga n Ave, Chicago, Ill inois 606 16

STOCKS REPLENISHED
C.mmand Transmitters

T-20 , 4 to 5.::1 me, l ood used
T-21, 5,3 10 , me. eeeenent U!Itd

LEARN RA910 CODE

Album eonblns ttlrn 12"
LP's 2'12 tlr. IMtruelion

lIbes
-rull-ouls from 11f'W mllltary sets. Otht l1l brand new. All are
fully guaranteed.

2('39A $1.50; s ua. $5.00 ; Il 13, $10.00 ; 4- 12,').-\ . $12.50 ;
1129B /;n:~g e, $8 .50; 611(15- , $1..35; "0,-. $1 .00 ; 2.\ 3 ,
$3.00 ; 3 H~ 8 e, $3.00 ; ItiU" 79t : i.i AGi, 1ge e ; "R lUtll's :
vu -n- . vm on-. \" "I ;;U-, tH :!e , eeu- , 5651-your I"holre 79(
eaeh, 4 lor $3 .00.

Scope Transformtr-$1.15
ILj v ro o f)'flt' primary , 2 100 Y at 10 rna seeondarr. f a~ll.
4 x 3 III x :; Illml mnUlltillil" st uds, 1 111. ceramic term inals.

SAVE YO UR LOOT-I ' U , IL\ n; .-\ W."r.GOX LOAD OF
" J ljXQl1 t;" nl FllIdln)', unto harn fest Sept. 1 2 ; reone. Ill .
h3lufl'!lt &'111. Ill ; and Cincinnati , Ohio Stadest, Sept, 26 .

,\ 11 ortk-rs , except In (' IlWrI!:P lw)" or I' m at a hamrest, ahluped
same day reeelved. For- rree " GOUIHf:" sheet, send self ad
drt'!l>;('l! st amped "lLwlolll" I'J.I<:M;t~, ,'l.EA SE inetnne surncrem
fur lll'~ln~p and Insurance . ,\ ny excess refunded wit h order.

Have you heard that 2 meters is red hot
Iring the summer months and then dies for
e rest of the year? Well, it just ain't so l
nne of the best band openings I've ever en
nmtered took place in mid-winter. \ Vhile the
'eater when the weather is warm, lots of
IX comes pouring through the speaker when
re thermometer is well below the freezing
ark.
How about giving 2 a try? Drop down and

-in with the rest of us who arc having so
ruch fun , If you Jive within 30 miles of a
ig city, you'll be able to get an evening QSO
1St about any tim e you want to shout a CQ,
s'en with the most inexpensive gear. By in 
(pensive, I mean something that costs no
tore than $50 and includes a transmitter, re
elver and sky hook. 50 miles from a metrop
lis, you'll want at least a Communicator,
oly-Comm or a Pawnee with a 10 element
agi up about 50 feet. A hundred miles away,
ou'Il be wise to feed a stacked antenna with
Seneca or Zeus if you want consistently good

round wave performance. Beyond a hun
red miles, results will be spotty unless you go
I for high power and the best possible an
enna mounted 70 or more feet above ground .
'ven this far away, though, if you're a pa
ent fellow willing to wait for a band open
19, modest eq uipment will, at times, furnish
rany fine QSO·s.

Once a venerable ham wilderness, the 144
1C band is now well populated, You're miss
19 an exciting face t of the hobby if you fail
) make use of this interesting VHF band .

... W8VVD

2 meters where you'll encounter practicall y
) Donald Duck talk at all. A few p ioneers
rve tried the stuff out and say that it's ter
Jc for long hauls. Successful daily skeds at
stances of 150 to 200 miles are relativelv
isy with a couple of hundred watts PEP
rd decent beams at both ends of the line. Un
. very recently, the lack of suitable com
ercial gear has held back the development

any significant amount of 2 meter SSIl
.tivity, There's little doubt that it will be a
ng time before carrierless QSO's are the rule
l 2.

Believe it or not, there is a surprising
nount of C\V activity on this interesti ng
md. The real DX'er's, of course, resort to
\V for long distance work whenever skip is
I poor that voice signals just can't penetrate
'en the quietest receiver front end. Modu
ted C W is also popular, especially among
echniciuns boning up for their General class
n ms.
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New Products

Si nger Panada pter

Singer is a wel l-known man ufacture r of
laboratory equipment, such as spectrum an
alyzers. They've recent ly announced their
PR-l Panadapter for amateur usc. Everyone
knows the convenience of a panadapter by
now. so we won't go into that much. But any
one who's ever used one says they can't get
along without a punadapter. The PH-l has a
number of interesting features and costs only
$144 .50 FOB the factory or from your distrib
utor. \Vrite for more infonuation from the
Singer Company. Metrics Division , H15 Pem
broke Street, Bridgeport , Conn.

Texscan Attenuators and RF Detector

Hams doing serious experimenting need
good instruments. Up until recently, they had
to make their 0\\'11 , buy them surplus, or steal
them. Now a new company, Texscan, is mak
ing coaxial attenuators and HF detectors for
precision work at reasonable prices. Pads are
available from one to 20 db at 50 ohms. They
have excellent VSWR up through the 23 em
band. The RF detector, has excellent fre
quency response. Together, the pads and de
tectors are ideal for noise figure and antenna
measurements, etc . \Vrite for more information
From Dept. 73, Texscnn Corp. , 51 Koweba
Lane , Indianapolis, Ind.
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LogDex

Tired of keeping your log in a hard-to-use
old book? \V6TKA has brought out an inex
pensive logging system using 4 x 6 inch index
cards. It can easily be filed by date or by
geographical location . A number of accessories
are also available . For a free sample LogDex
card and price information, write to LogDex,
P.O. Box 40.5 IS , Milpus Sta tion . Santa Bar
barn, Cal. 93103.

-_ .----
•

Motorola Semicondoctor Manual

Hams keep asking where they can get more
information about transistors. Motorola, with
one of the largest lines of useful semiconduc
tors, has just published a book that will tell
them . It 's a huge 908 page hound volume w ith
comple te specs on more than 2600 transistors,
application guides, general semiconductor in
formation , etc . It's a tremendous bargain at
$3 .50 from the Technical Information Center,
Motorola Semiconductors, Box 955, Phoenix,
Arizona 85001.

Sprague Su ppressikits

The new car alternator electrical systems
have eliminated a number of headaches of
mobile operation, but have int roduced a few
new problems. Sprague has brought out new
Suppressikits to eliminate RFI in alternator
equipped vehicles . They are very easy to in
stall and provide effective protection through
400 me. Get more information from your local
distributor.

7J MAGAZINE



$8.95pPd II' continental USA

ELL-CONN PRODUCTS
Box 83, Ellington, Conn. 06029

A Iortanate purcha!!e allows us to offer these him

r.riced computOf grade t ransistors at such ridiculousl y
ow prices. All lire mounted on printed circuit boards

along with assorted components such as -resf s tces,
caP8;cHors and a host of other surprises. You pay only
for the transistors, other parts are FREE!
BUY 100 FOR $4.00 or 1000 FOR $35.00 PREPAID

2 METER NON-DIRECTIONAL ANTENNA

2M Con-ex
A run:ed antenna tor 2: mtten
that will rh. more &,aln and
better CO'ferare Ulan a dipole.
The Con-ex 'flU whllstand &, a lM
1£1 excen ot 100 PlIlb. P erted
tor loca l neta. An ant enM. e" 1'7
VHF ham e.n anord and should
ha..e tor local contacu. MounU
tor either "rUeal or horizonta l
polarizations. Can be used with
52 ohm con or parallel teed
line .

Two Battery System

The Internat ional Resistance Company has
evised their very popular glossary of elec
ronks and is now offering it free to interested
-eople. It contains over 800 terms in its 28
-ages. ~IaTlY illustrations arc included to help
Iarify definitions. The I He Expand ed Glossary
f Electronics Terminology is available from
Jept. ST, Int ernu tional Hcsistance Company,
01 l\'orth Broad Street , Philadelphia 19108.

Ever suffered the embarrassment of a dead
latter}' in your car from too much mobile op
rating? Xluster Mobile can help prevent it
e ppenlng again. They're making a dual bat
cry system for your car that gives you com
.lete control of its electrical system. Get all
he information on this useful system from
laster Mobile, 4 12.5 West Jefferson, Los An
eles, Cal.

Free IRC Electronics Dictionary

Ponodoptcr-I P69 C / A l A2. See J une 1964 issue
o f 73 .

STRAIGHT SHOOTING
ARROW SPECIALSIDC 10 meter

C onve rte r
New wit h tubes
Used wit h t u bes

$ 2 2.50
$ 17.50

APX6- T ra nspond e r fo r 12 15 m c . Exce llent less
t ubes. 40 lbs. $ 7.9 5

lM- Fre q ue nc y Meter-125 to 20,000 kc. Com
plete wit h o rig ina l calibration book. In excellent
condition . $ 47 .50

ARROW SALES-CHICAGO, INC.
253 4 S. M ICHIGAN AVENU E

C H ICAGO 16 . ILLINOI S
5end f or co to log :r 13 1- FR££-

Collins-Sing le sidebond
ing me c honical fil t e r
sc hematic and dat a .

1.50
2 .50
2.50
3 .95

.35
1.0 0
1.0 0
5.00

12.00
2.00
1.00
2.50
1.50

83.
866A X
872
902P1
1625
5692
5763
5842
5894
6146
8012
8020
8025

m u lt iple x generator us
F84Z-2 or si milar. Wit h

$ 2 2 .50

Tubes
6AU 6 .40
6J6 .40
6l6G 1.00
12AT7 .4 0
304Tl-TH

27.50
1.0 0
5.00
5 .00
1.0 0
1.00
9 .00
2.50
4.00

30 7
4168
723A8
807
808
813
815
832A

1.0 0
6 .50
5.00
5 .00
4.00
1.50
2.00
1.00
7 .95
1.00

.4 0

.40

.4 0

.4 0

1840
2AP 1
2C39
2C40
2C43
2C44
2E26
3824
4X150A
5R4GY
6AG5
6AK5
6ALS
6AQ5

Noise Cancelling Mike

Instru men t Devices is making a little tran
istorized converter for use with your car
udio. It's called the 55-Ten and features easy,
.o-sc ldering installation . It draws less than 20
lilliwatts from the internal nine volt battery.
.ize is .5 x 2~ x 2~ inches and it weighs only
ix ounces. Send your order with $22.95 to In
trumcnt Devices, P.O. Box 284, Hun tington,
" ~Y o Tell them you saw the notice in Playboy
nd shake them tip .

The new Roanwell lightweight, carbon,
.oise-cancellng mobile microphone ( Model
~ ~ 1 -5 1 5) is described ill an eight page, 2
olor, illustrated brochure now available. It
ncludes an explanation of the principles used
o cancel random ambient noise which re
ults in increased intelligibility. Write Roadn
vell Corporation. Roanwell Building. 180 Va
Ick Stree t, New York, N. Y. 1001 4.



CAVEAT
EMPTOR?

CO NVERTERS $10 and up . World's largest selection
of frequencies . Ham TV vidicon cameras and parts
at low facto ry-direct prices . See them a ll now in our
full page ad in this issue . Vanguard Labs, 190-48 99th
Ave ., H ollis , N . Y . 11423.

TOOOOOBES , T R ANSMITTING-SP ECIAL P URPOSE,
New, Boxed, Guaranteed 6CW4-$140, 6146B-
$4 .75, 417A-$3.95, 826--$6.90 F ree Catalog.. . .
Vanbar Dis t. Box 444, Stirling , N. J . 07980 .

DUMMY LOAD, 50 ohms. All bands up to legal limit.
Stze . 3 x 4 x 7. Coax con nector. K it $7.75, wired
$9.75 pp. Ham K its . Bx 175, Cranford , N . J .

COLLINS 75-A-4 OWN ERS : Don't trade up! In vesti
gate our conversion that makes the 75-A-4 a real
dream. W2VCZ-30 Pitcairn Ave ., HO-Ho-Kus, N. J.
201 -652-8494 .

B IGGEST, Nope . BEST? Heck yes! Warren ARA
Hamfest , Aug. 29. Newton Falls. Arrows from Rt. 534,
Turnpike Warren Exit 14, Details: WARA Hamfest,
Box 809, Warren, Ohio.

P EORIA HAMFEST September 19, Exposition Gar
dens, Peoria Area Amateur Ra d io Club , advance reg
is tration $1.00 until Sept. 11. Ferrel Lytle, W9DHE,
419 Stonegate Rd., Peoria , Illinois,

TELCO WILL P AY F OR HELP , , , we want to get
the names of people w ho buy equipment for m ilitary
and commercial applications . Our new 1 kw linear
with a b andwid th of 2-30 mc is a natural for commer
cial use. We 'll buy you a one year subscription to 73
i f you'll send us the names and addresses of s ix com
mercial buyers . TELCO, Inc ., 575 Technology Square,
Cambridge, Mass. Current Events-

VW MOBILE 1963 sunroof sedan, green w ith radio,
sh ou ld er harness , 43,000 miles, HW -12, Hustler , tran
sistor power supply. All excellent condition. D. Crosby
K2VVN. 147 Charter Circle, Ossining, N .Y.

PROTECT LOW NOISE RECEIVERS- SoUd state and
tube fron t ends can be damaged or destroyed by
transmitter leak age. Prevent this with broadband re
ceiver protectors. Two models: RP-l for 80 through
6 meters , a n d RP-2 fo r 6 through ~4 meters. Details in
brochures RP- l and R P -2. Radia tion Devices Com
pany, P .O. Box 8450, Baltimore, Md. 21234 .

IIRO-50T with 5 coils and SSB crystal oscillator p lug
in adapter, Heath HX I0 exciter- t ransmitter, Heath
HA l O li n ea r , Hea th HOl D scope. All wired and t ested
b y an en gineer. Any reasonable offer considered . Wells
Chapin , 2775 Seminole Road, A nn Arbor 48104, Mich i
gan. T eleph on e 313-663MI337.

100 QSL Cards, 50 full le tterheads an d 50 envelopes
with your name, address, etc. High quality . F ast serv
ice. $2.95 postpaid . Merchants Press , Taylor, Texas
76574.

LM-21 FREQUENCY METER, late type with power
plug and sch em atics, $60. J . H . Gordon W5GXH , 60
Mill St. , Woburn , Mass . 01801. Phone 617-933 -5520 or
office 617-271M3250,

* Pric_$2 pe-r 25 w ords for no n-commercia l ods ; $5 per 2
words for bus iness ventures . No display od s or g'gency d is
count. Include yo ur check wilh order.

* Typ e copy. Phrase gnd punctuate e-xactly gS you wish it t,
appear. No g ll-cgp itol ads .

* We will be the judge of su itabili ty of eds , Our respon lib il
ity for errors extends only to printing a COrTed ad in ,
later iuu e.

* For $1 ex tra we ca n mg intgin 0 rep ly box fo r you.

* We cgnnot check into each advertise-r, so Cgveat Emptor ..

1I0T DX-I00 250 CW 200 AM watts . NC-155. Both ex
cellent con d ition. Will sell individually . Best reason
ab le offer . Dav id Wood WA0IIJ , 301 East Oakh ue
Olivia , Minn. 56277 .

FILAMENT TR A NSFOR MER for that 4-1000 or 3
1000Z gg linear. 120 v 60 cy. pr im a ry. Tw o secon d
a ries : 7.6 v at 21 amp and 5.1 vat 13 amp. Herm et i
cally sealed . Mounting s tuds. Standoff tenninals . Un
used n ew . Weight 14 lbs . $4.50 plus postage. ARC
Sales, P . O. Box 12, Worthington , Ohio .

ERIE Vllf' IIAl\1FEST. Brooksid e Fire Hall. Sunday
September 19. Write WA3ANA , 4300 Cooper Road
Eri e , P a . for more information.

HEATH HRI0 R ECEIVER $65. WP IZV, 7927 Durang.
St. , Denv er , Colo . 80221.

WE WILL PAY CASH OR TRADE . . . On popular
clean , unmodified amateur gear . World Rad io Lab ora
tor tes . Box 919, Cou ncil Bluffs , Iowa.

UHF: 2C39' s an d 3CX I00A5's. P ullou ts but tested goer
at 432 me . $1.50 each or 5 for $600 postpaid . LeI
Malon e WA5DAJ, 4305 Windsor Dr., Garland , Texa

572B's : Match ed set of 4. F actory f resh and boxe
n ever opened. $39.50 per se t or $9.95 each postpaid
WA5DAJ, 4305 Win dsor Drive , Garland, Texas.

HIGH POWER class B modulator . P a ir 805's . 2A
d rivers . Complete with schematic , $40. P ower su p pl ;
1500/ 1250/ 1000 v at 500 mao P a id 866's complete, $3~

Stancor pl a te tran sformer 2500 v a t 300 ma /2000 v a
500 rna , $20. WAI BLY, 9 Lownds Ave ., Easthamptor
Mass .

NEW HEATHKIT S8 -400 transmitter and SB-300 re
cetver. Both excellent condition . SB-400, $300. SB-30(
$225. Both $500. J im Chancey K8Z PP, 125 Mornlngsld
Circle , Parkersburg, West Virginia .

L.I. I1AMFEST. The Federation of Long Is land Radi
Clu bs will hold its annual Ham fest and picnic at th
Hem pstead Town P ark , P oin t Lookout, Lon g Island OJ
Saturday Au gu st 28 from 9:00 AM to dark. Plan aJ
out ing for th e entire fam ily. The park features oceai
swimming. b oar dw alk . playground ar ea for th e chil
d r-en , golf and food service .

GONSET SIX M ET ER S ID t;WIN DER a nd p ower su p
p ly . P er fect cond ition . $300 or b est o ffe r . HQ140}(
P S A63A, T ecra ft 6 meter converter. Craig Reinha rd
WA p AUB , 8600 Cry stal , Ka nsas City , Mo. Tel 816-356
2458.

ZERO-BEATERS ARC HAMFEST. City Park , Wash
tngton. Mo. August 1, 1965. P re- registration $1. Con
tact WAPFYA Lester Maune , 1010 Esther Stree'
Washington , Mo .

t'OUNDATION FOR Al\IATEUR RADIO H Al\I FES'
September 19th at Ft. Belvoir, Virginia about 17 mile
sou th of Washington . Contact W . R. Russell W3BO~

1022 17th Street, N .W., Washington, D .C,

SOUTH JI<~RSEY R ADIO ASSOC IATION HAMF ES'
September 12 at Molia Farms, Malaga , N.J . Ra in dat
September 26. Joe Duffi n W20RA, 247 K ing's Highwa
West , Had donfield, N.J.



:U O llt:L J5 TELt.iYPE, sy n c motor, h olding magnets.
Rece n tly cleaned . overhauled , cabinet refinished . Table
included. Write for d e ta ils . WAODNB, 606 N. sth .
Missouri Va lle y , I ow a .

HALLICRAFTERS HA~2 SSB 2m tran sverter , match
ing P-26 P IS $150 ; TAPETONE 5 8 -SO SSB 6m trans
m itti ng converter, Model 201 receiving converter both
b rand new $75; HARVEY WELLS T BS-50D , m atch ing
P IS $45; w ill cons ider s w a pp ing a ll or pa rt for m o b il e
SSB transcei ver . B ENJAMIN , KISLZ , 11 D ou glas Rd .,
Lexington, Mass . 617/862 ~ 1 54 1

TRADE Galaxy III w/ AC and console, brand new, for
75A4 or sell . T ra de Pro pa n e carburet ion equipment
for Car or Truck for Ham Gear. \ \, OB NF, Box lOS,
Kearney, Nebr.

HP-23 BRAND NEW H EATHKIT AC s upp ly for
H ea th k it and other transceivers. A ssembled , unused.
$36 or best offer. Ken Ginsburg, K8VKC, 7$0 E. 254 .
Euclid , Ohio.

CANADIANS: B C375 transmitters 75 watts cw 50 am
new SI7.50. BC459A 40 meter t r a ns mitte r s new $13.95.
TA 12C $24.95. Shipped cod . Lon gmire 's S u r plus W a te r 
ville Nova Scotia .

SYRACUSE VHF ROUNDUP in its 11th year will be
h eld Sa t u rday , Octo b e r 2nd at Thr ee R ivers Inn, Liv
e rpool , N .Y. S peakers ! M fgrs Dis pla ys ! P ri zes ! and
Dinner for only $6 .00 pre-registration; $6.50 at door.
Tickets - Reine Maavere, 221 7 E. Colvin St.• Syracuse ,
13210

BLUE BOOK u sed list free! Check our low prices .
Over 1,000 items. I nclu d es : K W M2, Eico 720 , AF68.
PMR8, Galaxy 300, 755A VFO , Communicator 3 /6 ,
S X42, SXIOIA , SX117, SR lSO, 5 8 400, In va d er 2000.
Vik ing 500, csn, 32VI , 22'er, 2A , Champ 350, Globe
6-2. F ree 1965 catalog, World Rad io La b ora tories , Box
919, Council Blu ffs , I ow a .

THE BEST WAY TO BUY SURPLUS:
Aik t or what you need. We "ill then Ilend YOU C01IPR&

BE.\"SIVE DATA on ....hat we have to meet. rour needs.
DOS'T ask for a tatalog ••. It would take a fat book •• •

We DOS'T lell mdae the way we get U i n just to be able
to advertise at a price lower t han someone else's. We work
it over , •• test It ... overneut and ealibrate It . • • and
GUARANTEE SATl SI"ACT IO~ Oft :'oIOSEY REFUXDEDI

WE ALSO BUY so If you IUI I'e anyt hing 10 !leU, tell us.
LV PWR SPLY XfRMRS : 11 5/ 230v 60cy 1 ph prt. Fout 6.3vct

8eIC8 35A, 110 get up to 25 .2 v rllt S In steps of 3 .Hi, or
2 5.2vct up to 3r,.-\ or t z.uvct 70 A or 6 .3 'ct 14 0.-\. Fi,e prt .
taps for e108('1' adjustments. W/ d1l'p for bonus use to replace
toroid : maJie L\' IlC scltd- state eonvertee to 115, 60 0'.
8l.'aled. potted. Xet 5-t.~. RallEI or Truck ecr- 24 50
Ject, nmlt . ,.. .. . .. . .. . ...... .. . .... ... . . . •

BROAD CAST-BAND COMMAND RECE IVER: ARC Type 12,
Xo. R-22 , Wte trpe! 540-1600 ke, 6 tubes: RF. con
'I'rter. 2 IF '. l.: A\·C. det. " Xobe limiter, l.: AY. 2 ur
9l"nsiL N"l'led$ estemet Pllfl SIlly " eontrel e).-ts .I: has no
tuning dial. With spliDe tuning knob. chart to tune exact

tree, by turns eount, lots of teeh d;lt&.. OK 17
grtd, 9 Ibl. FOR 1AlS Angelel .. •... • . .• • .•• • • • .95

( Add $3 for ext ra -clean selected umt.j

ALL ·BAND SS B RC VR
BA RCAI N: Jlalllerafters
R-,1 5 / ARR- ' . 550 ke to
43 III I' continuous: Voice ,
CWo MCW : 2 RF's. 2
U" s: g-metee: 445 ke
XU. 6 select. choices.
Rea.dy to use. ,,/ 60 l."Y
pItT lIPly " book. al igned.
r bLos A - _ . .
':1.. ....''- ... 199.50

Oeduet $30 It )'OIl make rour own PI\T liP!)· from S('!lemaUc " e
t lnlllb. Deduct $20 It SSR not required, or dl'dw:t $15 if
rou wm win in )'OUJ" own ~sR with kit &: diagram we fur
olm.

TI ME PAY PLAN : AII1 purehue totaling $160.00 10°/
0Dr more, do.-n parment only • . . . •. . . . .• .• •. • • • tc

AR C-S D. -S ' er uevr 190·550 ke " /85 ke IF 's. Use as 2nd
ecererter for ahere or other revrs. Checked electrieaUy.

~O~ng~elJte~~. • .d:I~~ ..~~s.p~l.n~ • •k.n~~•• ~ . _l~~..f~~ 14.95
( Add $3 for extra-clean selected unit.)

AC PWR for SCR-522: RA- 62 -R made by Signal Corps for
the Bpeclfie job l 115 / 23 0Y, 40 no cy In. Rt'lwl. " flit.
outputs 3 00v•.26A; 13v. H : - m ov. 10 rna. 01( 17 95
grtd, w/dat a , 90 lbs. rob Sacramento .... . . . . . .• •

LM FRED. METER 125 ke to 20 me is combln. netee. Ireq ,
meter I.: lIgnal 9Ol.II're. CW or A:'ol. a«Ul'&tY .01')10 . :ltl
ealib. CIe&1l . eheeked 100% grid. IV/plug, dat&.. 57 50
16 Ibs fob Loll AflI\'les • • , . .. . . . . . . . .. . . . . . . •

Add $10 for BAO, l."Onvm. tor 1..'1 Power Supply " /parts,
data. included 47 lbs fob San 0 11"1>1"0

AN rAPR-4 RECEIVING UNIT ,, / tunlnl: units Ut tune 88- 1000
me plug " b&Jldbook, al l checked & l:rtd 10 0 % 179 50
OK, readY to use on 60 0' fob Los A~eles • •• . . •

..\o dd $30 for am /fm r ersien moditlpd for 60 t')' pwr Input;
add $60 for TS -1 9 , 975-2200 mr; add lI2:; for T:-i-5 4 ,
2175 -40 00 me. All unrond. grtd. 11 K.

TS-323/UR, 20 - 480 me. Crystal. 001 %. W/ bandbook supple
ment giving supplementary xt I thccll points &: i nstrue. t o
closely approach crysta l accuracy. w/schemat tc, Instroet. .

r-o": A~~~l e~at.a: ..e~e.a~: . :~~C.k~~... ~ ~~ :~..g~d: . .t:~ 199.S0
TELETYPE BAR GAINS

U: Unehee ked , al II, fair eond ltlon, lOme minor partl may be
miMing. C: CIIl"ded & I'fpalred as needed, ready to a»,
grtd OK .
#14 Trans-D id , sync" C $49.50, V •.. _... . . • . . •• . 35.00
HAndbook HI 11-2222 for above ..........•. .• ..• . 8 .50
.:14 Typ. Reperf , no keybd, C $74 .50, U . .•• .....• . 4 9.50
Same with ktyooud, C S89.50, U ..•....• _.. • . . . . . • 69 .50
Ha.ndbook TIl 11 -2223 for abono two ......•.•.... . . 9.00
TG-268, me ; 19 but tape, C $1 39 .!'i0. U .• .••..• . . 99.50
40 rolls oUl'd tape 11/16" ..ide ••....• ...• . .•.... , 11.95
~1 5 wf);eybd, erne. C $1 49.50, U . . . •. • . • .. • . . . • • 95.00
Ha.ndbook T:\I 11-352 for :'olod. 1.'i ...•.. .•.••... . . • 7 .5 0
# 19 " jkerbd. Ifn. C 2 49.50 , U ....... .• . . •. ... 149.50

BEST OSCILLOSCOPE AT MODEST COST: Tektroni:l: 51 4..\D;
ne-ro mc. CaUb. defl. 30 mv- ton ' /em. CaUb. SW!"l'Jl 0.1
usee-s-tu lIlSt'C./ClU. Sf] . wave w/ HlrlalJle duty cyele, .05-50 "
aYai lable to test amplitkrs. Ot ll rr outputs: Sill'!']' sawtooth.
/10 9. & Ilt'lI". Kille pulses. Signal de l ll.~· network. % usee.
pernuts \'Iewing t ile signal which trll:"gers the sweep.
Locked-In t rill:l:ffing provtdee stable-as-a-rock nteturc. Com
pletely overhaule d, 10 0 '1" grid OK. with Book, 395 00
elean and pretty, only • • • • , . . . . . .. . .. . .. .. . •

CO., INC.
CALIf. 90213
messages 2 75-5 342.

R. E. GOODHEART
801 1220·GC BEVERLY HillS,

Phones: Area 213, office 272-5707.

LARGf; LIST GOVERN:\IF...'lotT SURPLUS EU:CTROS
les l\1AN UAI.5- 35 t' for complete list. postpaid . Other
manuals available, all s u bj ec ts. send needs . MIP , P OS
9867 ( 73. 1) D a llas, Texas 75214 .

SSB STATION, 160-10. S X - IOO w / speaker $150, P hase
master II, matching VFO 90w PEP $150. Excellent
condition . J oh n P . Skubick K 8ANG, 1033 M ea dow
brook , W a rren , Oh io 44484.

SF.LLING RCVR, H ea th GC- I A with AC and ba ttery
pwr supplies and Heath QF-l Q multiplier. Excellent
cond ition . Only $89. Richard Crow, I nd ia n H ill R d ..
G roton , Mass. 014SO.

HEATH JlX-30 6 meter SSB + A M transmitter, $120.
HW-32 20 meter ssb tran sceiver, $95. Both like n e w .
16810 Weddington, Encino, Calif. P h one 213- 784 -2588 .

HEATH 58-400 exciter, Hy-Ga in T H-4 . CDR TR-44 .
Brush BA-2oo-2, misc h am sta t ion parts . Money back
guarantee . Make offer or s e n d for price list . W9FM W ,
1567 Southfield Road , Evansville, In d ia n a 4771 5.

BANDIT 2oo0A Lin ea r Serial 439 complete with H u n
ter 8ias mod ification excellent condition $375,00 . Als o
Newt ronics 80- 40 meter Cliff Dw eller Se r ial 503 good
condition $50.00. Both units F .O.B. K4ZJF Milt d e
Reyn a 4030 Hallma rk Dr. Pensa col a , Fla . P hon e
433- 6552,

ANYOSE KNOW where I can obtain a CV-253 ,1ALR
Converter a t a reasonable cost? Also in the market
for an unusual QSL card . K 7VOY, 6831 East l\loreland,
Scottsdale, Ariz .

MISSOURI-ILliNOIS- The E gyptia n R ad io Club will
hold its annual H a m b oree on S u n da y Sept . 26 , 1965 at
th e Cl ub House . One half mIle sou th of the Chain of
Rock s Canal Bridge {H y , 66 by pa ss ) near Granite
City, 111 . Games and contests for the entire family .
Ample parking s pace. Soft drinks . coffee and simd 
wiches. For details write Cletus Woodard, W9 1HE, P .O.
Box 402 , Granite City , III.
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Propagation ChartR.W. SEPTEMBER BARGAINS
COMMAND RECEIVER BC-454 wi lli lubes 3· 6MC $11.95
STE P-DOWN TRANSFORMER- 24v l Oamp, 117vAC GOcy $6 .95
OIL CAPACITORS- 25 MFD 2500V·Westin ghouse NEW $12.95

Mounti ng brackets pa ir, for above $1.95
HIGH VOLTAGE PROBE- 50,aOQV w/ VQM or VTM NEW $2.95
LAZY MAN'S Q.5er- l OO cycle ba ndpass NEW $2.49
ARR·2 RECEIVER- w/ conve rsion to CB & 2 meters $5.95
lE£DS & NORTHRUP- Precision Voltage Divider $49.50
WESTERN ELECTRIC-200ua 3W' Round Meter NEW $4.95
TRANSMITTING VARIABLE CAPACITOR- 40-500mmf NEW

$6.95
VHF FIELD STRENGTH METER- I OO· 156MC Used, good $5.95

141614'1'1

, . I I U It 14 21 tIWRITE FOR FREE BULLETIN AROII: I< TI""

A USTIULIA

It It U T ,
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Send check or money order-Mi nimum order $2.50
PLEASE IN CLUD E AMPLE POSTAGE-Excess refunded
Minimum C. O. D. order $10.0 0 with 25% Deposit
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224 4 South Michigan Ave,
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, IT'S YOUR QSL CARD - \
: WEAR IT! ,
, YOUR CARD ACTUALLY REPRODUCED IN '
\ PERMANENT METAL.. THEN MOUNTED ON A FINE ~
\ TIE CLASP ,
\ WEAR YOURS WITH PRIDE. ORDER ONE TODAY l I
\ JUST SE NDYOUR CARD AND $4.00 (P.P. A~O F.tT. I~CL I TO
\ HE MA Y HAVE EVERYTHING, BUT HE DOESN'T HAVE THIS

t_B~~~ ~c:.R~~:O~~c:~~~.:. :~~~~J
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RAW All
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SOUT H A P II I C A 1

P UERT O R I C O 14 It l ' 1

U. 8. S. II .

PK I LIP PINE S

SOU TH APR l CA , 1

11'101.0.

# Ve ry difficult c i rcui t th is hour .
* Ne xt h fqher freque ncy ma y be u se fu l

Good: 1, 2, 13-16, 19-21, 28.30

Fo;r: 8, 10, 17, 18, 22, 24, 26

Poor: 3.7, 9, 11, 12, 23, 27

YHF OX: I, 2, 11, 12, 22, 23

WESTERN UNITED STATES TO:

Int . Crys tal , 3
fnvert rcnics, 11 9
Mari n, 121
Mes hna, 117
Mil. a nd Ind ., 9S
Mission, 69
Mos ley, 31
Nati onal, Cover IV
Pummps, 8S
Park s, 119
Partridge, 11 S
Poly Paks, 109
Por tage, 111
Quem ent, 89, 93
Rohn , 4
RW, 126
Saleh, 11 1
Selectronix, SS
Space, l iS
Swa n, 33
TAB, 127
Telco, 49
'retrex, 23
Texas Crystals , 49
Transcom , 13
Two Way, 113
UTC, Cover II
VHF Antenna Book , 117
VHF'e r, 115
Waters, S
Wes te rn, 11 S
WRl. 128, Cover III
73 Books, 107
73 Subsc riptions, 9 1

Aleo, 123
Allionce, 31
Alli ed, 37
Alltronics-Howa rd , 119
Americ an Crystal, 113
AmpereK , 27
Amrad, 11 9
Arrow Sal es, 123
ATV Research, 113
Aut rc nics, 111
BC El ectron ics, 121
BlJdwig, 113
Burg ha rdt, 61
Ca llbook, 43
C& H,111
Cush Craft, 40 -41
DeMambro, 83
Design Ind ust rie S', 45
Dow Tra ding, 121
Editors a nd Eng inee rs, 25
Edwards, 8 1
Ell-Con n, 123
Epsilon, 121
Evans, 9 1
EZ Moun t, 67
Fa ir, 113
Fugle, 11 3
Gi ft Shop, 126
Good heart, 125
Harris, 43
Harvey, S3
Hayden , 119
Hea th, 64-65
Henry, 19, 57
Hi Par, 83
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90 or lSOCye

.. to r $I
Rul . ttl @

" TAS" FO R TH E B ES T KITS I

----------------~i~~~i~~~i~~~~~~

W.E. Po lar Relay tt255A /$S @ . 2 for $9
W.E . Soek.t for :tt255A Relay. $2.50
Tlroldl 88 Mhy N•• Pckg $1 @ . 6 /S5
&.IVCT @ IS.5A & 6.IVCT @ 2... $4 @.
2 /S6
200KC Frill Std XIII, $2 @. 2 /$S
Printed Ck1 3 d N•• Blank 9112" $I @.
6 / $5
Klil.o n 5 '- Reset Ckt Breaker $1 @. 1 / $5
2K t o 8K Hn d5l11 Good Use d $I @ . 2/$5
Xlal Bla nks AU I Types 12 tor $ 1

WANTED TEIT SETS
& EQUIPMENT

Bllnd.wlteh Ceram Ic 500W 2 P f 6Pos sa @.
2 for $5
6 Hy·!05 Ma Chok. Cas.d SS @ . 21SS
7- If,H y-400Ma Chokl Cased $7 @. 21 $12
2~O M fd @ 450 W" Leetlytl e 4 /SS8 $II @ .
" / ' 10
Cnder 0 11 10Mfd 1 600-212.5 & SMfd $1
e. 15/ ' 10
Cnd..- Oil 6 Mfd @ 1500V $4 e. " / $10
88OVc1 @ 755 Ma tor SS8 S9 @. 21$16
480 Vet @ 40 Ma & 6.3 @ 1.5A CS D $1.50
e. " / SS
10Vei @ 5... & 7.5Vet @ IIA CS D $6 e .
2 for $10
WANTED LAB METERS'! BRIDGES'!

K-POTS'!
Pwr Su p Kit 900VDC @ liOO Ma &. 4 /
Sill eon Diodes 1700Ply FWB $1 2
Pwr Su.. Kit 1200VDC @ 200 Ma /X t mr
& FWB Sili con Rlet '10 e. 2 f.r $11
M.dulatlon Xfmr BOW /1 5 K Ie 5.7 K $5
Head" t Rubber Bunyon P ldl pa ir $ 1
Socket Cerami. 1125 Tubl 4 / 1 1
Soeket Ceramle 86e Tubl 4 / SI
Soekel Cera mlt 4 X150/ LoUai 4 / $2
WANTED YOUR - ORDER - TODAY'!
6MT R Ground-Plan e "'nt ( R ElI p) $4
Knob S pl n. Crank BCS'" T)'1I' $I
Mln lFan 8 er 12 VAC $1. 50 @. 4 for S5
BI .m Indl..l or Sels)'lls 24V ...C 2 for $10
Pree ilion TLl47 Filler Reil Y GI.e $ 1
8 toot Elee. Cord ttl6ga & Plug 3ge @.
1/$ 1
Fus. 250M a / lA G S tor lI!!.c) 100 tor S8
DON'T C-WRITB & SB~D ORDER'!
X MTTG Mlea Condl r .006 @ 2.SK" Sge
@. 5 / $1
X MTTG Mlea Cnd'r .00025 @ 8K" 75e
@. ""2Mlnl-F1. eUtl . r FW B 25 Ma @ IISVDC
5 fe r ' I
Mlero -S.itc h Ral ed 40AlIIp AC &. DC
4 t or SI
Ban dP. ss F llte" 60 er
3 tor $5
no Throat Mikes I I @•
" Br uni ng" r p anllel
S tor $2
Lin ear SlIwTooth Pot KSI 5 IS8 /W . E.
S for $1

RUSH YOUR ORDER T ODAY.
Qrrs UMITED!

OB2 .55
SR4WG A

3.50
24G • Query

W. 8111, S.lI If, T,d .
SEND 251 FOft CATALDO

Terms Min Order $II"TAB" FOB Ne. York.10 Day Gtd.
Our 20th Ye.r.

IIINM L1b.My St.. N.Y. 6. N.Y. R12-624S

Tranlformars-AII Input 115y/ 60C,.. VCT
@ 25OMa. SV / 8A/ 5A/I... $6. 2 /$10
400VDC Supply @ 200MA & Silicon Rlet
& Flllen SlO
20VAC & TAPS / .I.12.16. 20V .. ...... $1
nVCT / I A or 2X IIV @ IA. sa @. $2 /$5

Lin. Filter 4.5A • I"VAC .. fer $I
Lin. FIII. r 5... @ 125V...C 2 for SI
C. ......Mff Filter 400 Ma . 28VDC .. t lr SI
Can"eMer F lit.,. Input I liA @ 10V DC 4 /$ 1
2.$MH PIWound Choke/N l ll i na r 5 f.r Sf

4-6~A $1.00 4 X I ~OA t6. 15

4- 12's'" 15.00 826 .. Quef7
4 ·400A 25.00 829 B .. 1.20
4-1000A 872... . . 1 .50

'1'5.00 0"'2 .. .65

We SWIP TubeD l Whit Do j U HI'e 1
OAS .. .80 5R" 1.00 SF7 .99
OC3 .. .10 5T4 .90 6 FS 1.39
ODS .. .59 5Y4 .89 6 H6 .59
OZ" . . .19 5ZS .89 615 .59
IL4 .82 6...7 1.00 616 .59
IR4 . 5 /$1 6"'6 .99 6 K6 .59
IS4 .18 6AB4 . .59 6L8 . . 1.19
ISS .68 6AC7 . .12 6S N7 . .12

Send 25e for Catalo~ l

1T4 .85 S G5 .65 6Y6G T .90
IT S . 9~ 6 G7 .15 12 U7 .es
I U4 .. 6 /$1 6 KS .69 12 s .45
IUS .. •15 6 L5 . ~5 U LS .11
2C19... Q GAG5 .66 25T 4.00
2040 . 5.50 GA R6 Ul5 211 D7 .8!I
2C45 . 6.50 6"'S7 . 11.49 SO L6 . .511
2C51 . 2.00 6"'T6 . 2 / $ 1 SSV ... .95

We Bu)' l We Sell l We Trade I
ZD2 1 .. .65 GBA6 .59 250T L 19.45
ZK25 .. 9.15 6B E6 .59 VR92 . 5 111
ZK28 . 30.00 6B K7 .99 388A . 3 1 I
2VI .. 2 / $1 68 G6 1.19 41 6S . 16.00
2X2 __ .48 6BYS 1.1 9 450T L 43.00
4X2,SO B 6BZ6 .91 8tS ... 9_It!>

1I0.ao 6C4 . 4.5 Irl ..• 1.'1' 5
58 P" . '1' .95

Top ,SS raid for All T ubesl

B.ttlry Chart 6&12V Chafl" u.
Ie 5...... " "' ..p n d" HOlY)' Out)' 01-
,I", .lIh Kil lin Circuit 8 ,..ak.,..
Olli ratll 220 Ir I IOVAC • 50 .,.
60 Cye $8. 2 for $1 5. 7 / $49

S I LI CO N TUBE REPL...CEMENTS
OZ4 UNIVEFlS...L ' I.7S @. 2/$3
SU4 1120Rms /l600lnY $2 O. 1 /15
5R4 1900 Rmll2800ln" $9 tit. 2/$1 5
U I SKy/Rms. 10. " Ky In"

' II e . 2 /$20

" VOLT_TAS" SOOWatt S pud Canl,..1 I
11 5V"'C S" .50 e. 2 ter sa

Mica Condsr .008 @ 2500V 4 /$1
Snoopen eopi Tuh 2'" $5 e . 21St
Mlnl·Fan 6 ar 12Yae /SOCys $2 e. I /S5
4XI 50 Ceram ic Loklll $1 .25 @. 2 / $2
Lin. Filler
L1nl Filler 50Amp /2S0VAC $IO @. 2 f$! S

DC 5W" /Mehr /RO /IOOM a $4 ai'. 2/$7
DC 21ft" Mller /F1D /IOOMa $I 0
DC 21ft· Mlter /F1D /SOVDC $I @. 2 /SS
AC Sl/ f · Meler /FlD / 1S0VO C $5 e . 2 / $9
DC ... "elu /F1D / IM a /S5 @. 2 /$t

t ....w Prices I New DITTO Tubesl

866A Xtmr 2.5V/ IOA / IO Ky / l ns l $I @
BallenUne itlOO AC /Lab Mtr• . ... .$54
(Sd) Choke 4Hy /0.5... / 270 S40 e. 2 / $0
" VA RIACS" L/N 0·135y/7.!!A $U
" VA RIACS" L/N O-I35"/IA SIO
TWO 866 's & F II. Xfmr $6

P ly/Rille
700 /490

.27

Ply/ll: ..s Ply/Rms
SOOJl50 6001420

. It .2'
P ly/R1lI1

400"".11

"T...B" - SiLICON 750MA DIODE8
NE W BIT T Y PE'! LOW LEAKA&f

Ply/Rml PI,,/Rme Ply/Rml Ply/Rms
&<IIS5 loono 200/140 500/2 10

.05 .01 . 12 .1 4

Two RCA 2N408 & Two Relulallre
RC'" I N2526 an pMd ekl. SOt e. "/$1

-... -._ ._ -. ---_ ._ ----_._-----_.

TRANSISTORS-TOO MAN Y I U-T EST

Untuled Pwr Dl alllondslTOI 10 fir $1
Unilltid T056 up II IOOWatli I for I'
Unilltid T05/SIGNAL/ llslon . 20 for I
Unlelled PO.lr Dl od Ol 55 Alllp .. for SI
Untesled Pwr Studl UP t o 12Alllp 12 tor SI

P I.,/R.I Ply/R"'I P I.,/F1"" Ply/R.,
800/580 800lUO l ooon oo 11 00 /770

.IS .45 .15 .75
GTD ALL TESTS "'C/DC &. LOAD 1

" TAS" - TRANSISTORS - DIODES II
GTD! FACTORY TESTED 

FUll LEADS.

1700 PI,, /1200 Rml /7S0 Ma /'1 .20 ••
10/110

Same 1100 pj"n70 Rms 7Se e. II/III
3 Ky /2100Rms /200 MII /$I .800.I/l10
6 K,, /4':OO Rms 1200 Ma /$4 @. 11 /$9
12 KY 18400 Rms /200 Ma SlI e. 2 / $ 14

SC fI_t L I CI) ~ CONTFIOL RE CTlf iERSI
PRY 7A IIA PRY 7A I....

25 .10 I.eo 261 2.70 S.OO
50 1.00 1.15 IlOO 1.00 ' .45

100 1.80 2.15 40t ' .75 ' .10
1&<1 1.95 2."5 500 " .75 4.80
200 1.20 2.10 SOD 5.45 1.15

UNTESTED "SCR " Up te 25 Amlls, 1 / $2
Glan Dlodll IN34. 41. 50, &4. 20 far ' I

PNP IOOWatt /I5AIIIIl HIPo.er
TOS6 Case I 2N441 . "42. 277.
278. DS 501 Ull to 50 Volb /
VCBO SI.25 e. 5 rer $5.
2N278. 445. 174 Ull to SOV
SS @. 2 'or ss,
PNP 30 Watt. 2 N155. 156. 235. 242.
U 4. 255. 256. 257.501.392. @ sSe. 4 fa r SI
PNP 2N670/300M. 3Se @ . of tor SI
PNP 2N 671/IWatt 50c @ . 3 for SI

PNP 25W/T0 2 N5!S. 559. 540. 2 re r SI
2NIosa 6/SI . 1059 4/ SI. 1040 SI
PNP /TO,S SIGNAL 550M. 251 •• 5/'1
NPN /T05 SIGNAL IF . RF. OSC 2Se @,
6 for SI

Silicon PNP /TOS &. TOI S 25c @. S tor SI
2NI046 /SI.40 @. 5/ $4. 2NI907 /$2 @.4/S6
Powlr Heat Sink flnnld Equal tl lot
Sq· Surtaci " @. a tor I'
TOS6. T05. TO IO Mica MI. 10. 0, 4 / I
Diode P ewer Stud Mica MI. 30e e. 4 / SI

ZENERS IW att 6 t l 200" 70t e. 5 /$2
ZENER S 10Watt 6 to ISOY $1 .4' e. 4 /$S
ZENER Kit Autd Ull to l OW • t lr $1
ST...BlSTORS UP t l Iwatt 5 tlr $ 1

S I LICON POWER DIODES - STUDS
DC 5OP I" l oo P I" 150PI" 2ooP I"

AMP SSRms 70RIIIS 10,SRIIIS 140 Rms
5 .01 . 14 .17 .24

12 .10 .S5 .70 .85
II- .20 .50 .50 .75
IS .70 1.00 1.50 2.00

100 1.85 2.05 2.50 S.15
240 1.75 4.7S 5.75 8.75---- ._---- ----- ------_ ._ -----
DC lOOPI" "OOPly 5OOPI" 600PI"

AMP 210RIIIs 280RIIII 550Rms 420Rm'
I .29 .10 ." 0 .41

12 1.00 I.IS I." S 1.70
II- 1.00 1.110 Query QUlry

.55 . 2.15 2.45 2.75 I .U
100 _ . 1.75 4.M S.50 1.00
240 11 .70 17. 10 2J.'" 29.70

-e.r. PRESS_FIT AUTOMOTIVE TYPEl

III AMp P ..... fit all ta 200PI" 4/$ 1
2 t l I AIIIl Studs UP t . 600P'" f/$1
!IS "'mp Studs 150 tl 200P I" S for 15

I
D.C. Power Supply 115,,/60 to 100
C)'1. Oulput SSO : Tap 165V UP t.
15OM a. Castd $5@. 2 for , .

SEPTEM BER 1965 127
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OFFERS You
THE BEST'•

National

8ft. GALAXY
4Jlr

DRAKE ~\\(>":>GO
HALL'CRAFTERS
~"~

and many
morel

HAS
37 HAM

and CB Spe
cialists to

give you
The Best

•ServIce
Anywhere!

,

30 y
" "" of e fectronic

experience and two
g enera tions of the
Some ownership ,

leo f. Meyerson
PreSjdenf_W~GFQ

larry B ...... meyerson
Sales Manager

WlllWox

HAS THE
BEST
RECON·

DITIONED
DEPT.

in the U.S.A.

ffTHE HOUSE THE HAMS BUILT"
WRL'S ALL NEW 1966 CATALOG IS FILLED WITH FANTASTIC VALUES. HUNDREDS
OF ITEMS AT THE LOWEST POSSIBLE PRICES - ORDER YOURS NOW! IT'S fREE I

FREE ALL
NEW

1966 HAM/CB CAT LOG

DON'T GAMBLE!
Trade with the World's
Most Recognized Dealer
in Amateur and (8
Equipment.
You can depend

on WRL for
• THE VERY BEST SERVICE
• HIGHEST TRADE-IN ALLOWANCES
• LOW-BUDGET PAYMENTS

WITH WRL'S CHARG-A-PLAN
• OUR CENTRAL LOCATION MAKES

SHIPPING CHARGES MUCH LESS
• NO DOWN PAYMENT
• FREE TECHNICAL ADVICE

128 13 MAGAZINE



CAN BEAT OUR
ANNIVERSARY
SPECTACULAR TRANSCEIVER SPECIAL

REGULARLY PRICED AT $469.95

$399.95
NOW JUST SAVE $70.00

USE WRL'S CHARG·A·PLAN - JUST $20 MONTHLY
SAVE $70.00 • .. If you buy now ..• A NEW
GALA X Y V T R A N S CEIV ER . . • featuring 300
WAITS PEP SSB/ CW; FULL BAND COVERAGE
on 80·40·20·15·10 meters ..• and it boasts t he
BEST - SELECTIVE RECE IVER (because of its
6 Xtal filter); and UPPER and LOWER selectable
SIDEBAND!
Don' t Forget . . . We're st ill offering you a 2
WEEK FREE TRIAL' plus yo u can use our NO
DOWN PAYMENT CHARG-A·PLAN.
We'lI also allow you WRL'S TOP T R A D E -IN S
on you r present gear.
YOU JUST CANT GO WRONG! TAKE ADVAN·
TAGE OF TH IS SPECIAL OFFER TODAY!
* Writ e for free t ri al t erms.

LEO I. MEYERSON
W.ll'GFQ
PRESIDENT
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One thinks long and hard before rnaklng a change in a rig like
the NCX-5 -after all, it has proven itself as the finest trans
ceiver ever offered the amateur at any price. But ' we have
designed a new balanced modulator circuit whi ch offers such
high performance that we fe lt it should be incorporated in new
NCX·5 production. The new balanced modulator is a solid state
ring-type device which is totally unaffected by external or
magnetic influences, on-off cycling, aging, or warm-up time.
Minimum carrier suppression is 50 db through all of these
variables, and typically can be adjusted to provide even 65 or
70 db! In fact, the circuit cannot be unbalanced far e llou~h ,
using the carrier balance control, to provide sufficient earner

... for AM or CW operation of the NeX-5. We therefore replaced
the carrier balance control with a new Carrier Insertion control
to provide a gradual increase in carrier as the control is turned
clockwise. Carrier is also now inserted automatically in the AM

or CW positions of the NeX·S mod, switch. "Carrier balance"
has become an internal factory adjustment whi ch need never
be touched.
The new NeX·S is designated Mark II, and is identical in
appearance to previous units. The superb dial calibration, sta
bility, selectivity, and all other maximum performance features
of the NCX·5 are, of course, unchanged (including the remarkable
price of on ly $6851.
When we make performance improvements during production we
try to make certain that owners of earlier units can similarly
improve their equipment, if they wish. So our Customer Service
Department has a Mark II kit available for satisfied NCX-5
owners so that they can become satisfied NCX-5 Mark II owners.
The NCX·S is the finest transceiver on the amateur market,
proven in operation by amateurs the world over. The Mark II
NCX-5 is even better.

NATIONALRADIO COMrANY, INC•
.11 W..~hinl1tnn ~t Mp.ltn~p. , M..ss n:>111UWorld Widp Fmort
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