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LS SERIES
TRANSFORMER Pri. Sec.

TYPES Range II Range II

low Imped. to 2.5 I 50 7"v + 15 dbm
Grid and Miling to to to to
and Matching 5,000 120,000 50 KC + 23 dbm

Interstage 5,000 50,000 10 "v 100 mw
to to I to toand Driver 30,000 135,000 20 KC 40 W

Hybrid and 150 150 20 "v + 15 dbm
to to to toRepeat Coils 600 600 40 KC + 18 dbm

Plate, Crystal, 4,000 50 7 "v 200 mw
Photocell , and to to to to
Bridging to Line 30,000 600 50 KC 400 mw

High Level 50 1.2 10 "v 20 W
to to to toMatch ing 600 600 40 KC 40W

Output to Line 8 500 I7 "v
20 W

to to to toand Voice Coil 10K 1.2 50 KC 60W
3K 6000 10 "v 20 W

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

For over 30 years UTe has been the leader in
advancing the art and technology of iron core
inductance devices . • • The Linear Standard (LS
type) units are the highest quali ty. non-hermetic,
high f ideli ty transformers of their type. This series
includes transformers designed for tu be, transistor,
hybrid, modulat ion and matching applicat ions.

With t he ever increasing use of wide range equip
ment, the point has been reached where t he major
limit ing factor is the frequency range of the trans
formers employed. These LS components represent
t he close st approach to the idea l transformer from
the standpoint of uniform frequency response, low
wave form distortion, high efficiency, t horough
shieldi ng, and dependability.
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Do It Yourse lf?
In all of the tumult over incentive licensing,

there is one item that seems to be generally
accep ted : it would be nice if things were bet
te r. \ Ve all wish that operating in our lower
bands wasn' t quite so hectic, that more oper
ators would be considerate, that more public
service was being accomplished, that more of
us would try building equipment and that we
would all continue to improve technically, Not
necessarily in that order.

All of these goals are worth tackling. Ama
teur rad io will be the better for their success
and OUf enjoyment of it will be just that much
more enhanced.

The question is, shall we go afte r these
objectives voluntarily, putting O Uf own per
sonal enthusiasm into them, shall we d o it with
a gun stuck in our back, or shall we just leave
everything alone and let things fes ter?

My own belief is that we can accomplish
all this ourselves w ithout the F CC wieldin g a
big st ick.

Ham radio is one of the greatest hobbies in
the world. Not only d o we get entertainment
from the use of it, but we are ready to h elp
out in any emergency or disaster. Perhaps it is
time that every one of us took a good d eep
look into ourselves to see what we can do to
be a better amateur and to make am ateur
rad io better. This means all of us, from the
oldest old timer to the n ewest Novice. All of us
can h elp ourselves and ham radio.

\Vhat can we do? Let's take another look at
those goals:

Courtesy
Wider use of available bands
Technical improvement
Home construction
Public service

2

Courtesy. Perhaps consideration would be a
better term. All of us can d evote time and
effort to this, not only in bein g sure that our
own behavior is impeccable , but in teaching
others what is right and what is wrong on our
bands. It takes great courage to speak up when
someone h as done wrong .. . and great d iplo
m acy. Diplomacy is not a born ability , it is
learned through bitter experience. I find that
few fellows get angry when I suggest an im 
provement in their equipment or techniques.
I believe that the single greatest improvement
possible to h am rad io would be universal con
sideration .

Bands. To all practical purposes there is
no QRM on the six and two meter bands.
Neither is there any lack of activity. If you'll
give them a try you'll find quite a few refugees
from the furi es of 20-40-80 up there. Ten needs
you too.

Though all of these goals can be reached
on a personal basis, man y of them can be
more effectively implemented through the
group effort of an amateur radio club. Group
action is the backbone of our h obby. Very
few am ateurs live beyond d riving distance of
a ham club. If every amateur would make it
his business to attend club meetings and en
cou rage his club to achieve the above goals
we would enter a new era in our hobby.

Club d iscussions of operating practices are
certain to be lively.

A club channel on ten , six or two would
certainly open new horizons for many of the
members stranded in the jungles on 75 or 20.
Group efforts might even get activity going
on 432 me, which is increasing in popularity
rapidly these days.

Every club meeting should include a short
technical session where some phase of radio
is discussed. The technical topic can be as-

73 MAGAZINE



INTERNATIONAL FREQUENCY METERS

,

•
•

FO-2410 At..

• •

C·12B FREQUENCY METER For Citizens Band Servicing
Thi s ext remely portable secondary f requency standard is a sel f contained unit
for servici ng rad io t ransmitters and receivers used in t he 27 me Citizens Band.
The mete r is capa ble of hold ing 24 crysta ls and comes with 23 crys tals installed.
The 23 crystals cover Channel l t hrough 23. The frequency stabilit y of the C-12B ~

is ~ .0025% 32' to 12S' F, .0015% 50' to lOO· F. other features include a tra ns!s 
torized frequency counter circui t, AM percentage modu lation checker and power
output meter.

C-12B complete with PK (pick -off) box, dummy load and connect ing cable, crysta ls
and batteries. Shippi ng weight : 9 l bs. Cat . No. 620-1 01 • '. . . . • . $300.00

C·12M FREQUENCY METER For Marine Band Servicing
The International C-12M is a portable secondary standard for servicing rad io
transm itters and receiv ers used in the 2 me t o 15 me range. The meter has sockets
for 24 crys tals. The frequency stabil i ty is ± .0025% 32' to 125°F, ± ',0015% 50' to
100'F. The C-12M has a euut-tn transistorized frequency counter c ircui t, AM
percentage modulation checker and modulation carrie r and relative percentage
f ield st rength. -

C·12M complete with PK (pick-off) box and connecting cable, batteries, but less
crystals. Shippi ng weight: 9 lbs, Cat. No. 620·104 ... • • • • • . $235.00
Cryst als tcr C-12M (speci fy f requency) $5.00 ea.

Equip your lab or service bench with the finest .

Discover new operating convenience.

FM·SOOO FREQUENCY METER 2S MC to 470 MC

Write today for our FREE 1964 CATALOG

The FM-5000 is a beat frequency measuring device incorporating a tra nsistor
counter circuit, low RF output fo r receiver chec ki ng, transmitter keying ci rcu it,
audio oscillator, sel f contained batteries, plug-in oscilla tors wit h heating ci rcui ts
covering frequenci es f rom 100 kc to 60 me. Stabili ty: :t; .00025% ,j 85° t o + 9S"F,
:!: .0005% + 50" to + I OO'F, ± .001% + 32· to + 120' F. A separate oscillator (FO·2410}
housing 24 cryst als and a heat er circuit is availab le. Dimensions: FM-5000,
ION x s'' X 7l/zH

•

FM·SOOO with batteries , accesso ries and complete inst ruction man ual, less eseu
lat ors, and crystals. Shipping weight: 18 lbs, Cat. No. 620·103 ....• $375.00
Plug-in oscillators with crystal $16.00 to $50.00

c·n CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR
The International C-12 alignment oscillator provides a standard for al ignment of

- IF and RF circuits 200 kc to 60 me, It makes the 12 most used frequenci es
ins tantly available through 12 crystal positions 200 kc to 15,000 kc. Special
oscilla tors are available for use at t he higher f requencies to 60 me. Maximum
output .6 volt. Power requirements: 115 vac. .
C-12 complete, but len crysta ls. Shi ppin g weight: 9 lbs. Cat . No. 620-100 , . $69.50

•

KEEPING YOU ON FREQUENCY IS OUR BUSINESS" ,

18 NORTH LEE OKLAHOMA CITY, OKLAHOMA
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HE RCULES Painted Galvanized
TORSI 66-3 955.00 1.095.00
TORSI 75·3 1,055.00 1,240.00
TORSI 88·3 1,187.50 1,393. 50

100' 115' Heights available

Tithe
Your excuse is the same as mine, I just don't

have time. \Vhat little time I have to spare I
like to use to get on the air. This is just an
excuse, a rationalization. Actually there are
darned few of us that cannot spare one night
a month to attend a club meeting . . . and
fewer yet that cannot spare a half hou r or so
a week to do some building and technical read
ing. If a fellow isn't interested enough in im
proving ham radio so that he is willing to
invest one tenth of his hohby time in our
common goals, how valuable an asset is he to
the rest of us ... or to his country .. . or to
himself?

Please give some serious consideration to
devoting a tithe of your time to bettering your
self and amateur radio.

Big Blow
One of the club events of which I most high

ly approve is the yearly "Dig Blow" by the
Windblowers VHF Society. This Northern New
Jersey group takes to the mountains once a
year for a day and sets up two meter stations
in four states. If you can work all four of them
you get a nice certificate. This year you'll hear
the Blow on September 26th from 1400-2400
hours EDT, operating from New Jersey, New
York, Pennsylvania, and Connecticut.

Current Events
No news is bad news on \VA2USA.
No news is good news on BM-499.
No 73 at the ARRL National Convention.
Letter from KIYVB saying he was not per-

(Turn to page 9 1)

signed at the previous meeting and should be
something that all members can bone up on
.. . perhaps a technical article in QST or 73 ,
Clubs that are interested in using any of the
many such technical articles published in 73
can buy bulk copies of back issues at our cost
plus postage. That's the least we can do. You'll
find a list of suggested issues on page 86.

Club projects for building identical units is
fun and profitable. The club can take advan
tage of bulk buying savings . . . individual
members can be surethat there will be some
one to help them out of self inflicted difficul
ties. Tum to the back issues and handbooks,
fellows. Construct ion is considered by many as
one of the most exciting aspects of amateur
radio. How about giving it a try?

Public service is easy. Club members should
be able to come up with more suggestions than
you can ever tackle. And don' t forget to toot
your horn when you turn in a good job . . .
write an article for the local paper.

Height
MPH
125
140
150
125
140
140

•
In

Height Min.
MPH Hgt.
86 32
90 32

100 32
86 33

100 33
86 38

E-Z WAY
TOWERS, INC.

5901 E. BROADWAY
TAMPA, FLORIDA

MODEl TORBl 66-3

MOTOR WINCH
The E-Z Way Motor Winch raises
and lowers towers to any height with
out guys. when towers are motorized
a larger beam can be used because
the tower is normally lowered to
safer elevations. Standard features :
Combination worm gear drive; totally
enclosed motor and gear box; remote
control switch; spiral grooved winch
drum; positive crank down and limit
er switches. Assembled complete
with hardware and instructions, just
$389.50 for TORBZ 66-3; $399.50
for TORBZ 75-3 and $495.00 for
TORBZ 88-3.

WINO LOAD CHART
Ant. Fo il Height Half

Wind Area Hgt. MPH Hgt.
22.2 66 60 50
13.2 66 75 50
8.2 66 90 50

17.0 75 60 55
10.0 75 75 55
12 88 60 65

the LEADER
CRANK-UP
TOWER
DESIGN

The full-st rength Hercules 66-3 has
diagonal bracing- a uniq~e feature
in all E -Z \Vay Towers. It s designed
to support a large 20 m or 40 m beam ;
4 el. D u-hand : or 6 el Triband Wind
area 22 feet at 66 feet in 60 1-1PH
winds.
The 3 sections of the Hercules tele
scope from a minimum height of 30
feet to a maximum 62 feet.
A worm gear winch tilts the tower

-\~ over for easy access to your b eam.

NEW t-z WAY HERCULES
DELIVERS THE ULTIMATE IN TOWER POWER

Model
TORBI 66·3
TORSI 66-3
TORBZ 66·3
TORBI 75-3
TORBI 75-3
TORBI 88-3

4 73 MACAZINE



Readability Better Than 1 Kc with
better than 50 cycle stability

Sensitivity 0.4 "~V SSB for 10 db SIN

AF Noise limiter plus
IF SSB Noise Silencer

262 Kc 2nd IF with
Selectivity of 2.2 Kc
for SSB-5 Kc for AM
3:1 Shape Factor to 60 db down

20 Kc per
Revolution

Brilliant SSB Audio

Full Band Coverage
160-1 0 Meters with
Provision for WWY

Xtal Calibrate Provision

Slide Rule Dial with f
uBand in Use" viewing
Inductively Tuned YFO

Hi·Q Preselector for
excellent front end
selectivity

- ,

the ALL NEW
HAMMARLUND HQ-88
has created a new set of performance
standards for Hi-Stability receivers

$299 DD

FEATURES: • Separate diode AM detector and sse Product
Detector. Accessory Socket. Coax Input. 3.2 and 500 ohm
audio output. Dimensions: 15" W x 7 3,4" H X IO Yl" D.

Thermal drift on the "88" is rated at no more than 50
cycles after warmup. See and test this high stability
receiver at your nearest Hammarlund Distributor Today!

HRmmRRLUND MANUFACTURING COMPANY
A GIANNINI SCIENTIFIC COMPANY
53 West 23rd Street, New York 10, New York
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Low Cost Linears

for the Twafer

Bill Hoisington K1e l l
83 Be ll evu e Ave .
Melrose, Mass.

The 80 12-8025 Tubes
The 8012 has three flexible leads for the

filaments and center tap, and two grid leads
and two plate leads. These last a re what
counts on 432 mc, and do no harm on 144

The 8 15
So on we went, the choice getting narrower

and narrower. The tube must be good on 2
meters but not expensive. It should not, if
possible, be described in the RCA Technical
series as «This tube is used principally fo r

me either. The p rinciple of more than one
lead is a great one as you go up into UH F.
Certain low-cost tubes use this fea ture to get
to UH F. The 6AM4, 6AN4, and 6AF4A,
among others. As an example of the effect of
multiple leads, one of those tubes was being
used as an oscillator with grid and plate
lines of heavy copper wire. Just the add ition
of a second wire, in parallel with the first one
was enough to jump the frequency from 400
to 600 megacycles.

The configuration of the 80 12 (see Fig.
1 ) , shows this capability also, with it's two
p late and two grid p ins.

Fig. 2 shows how this may be used to
ad vantage at UH F, as an oscillator. \Vith
lines on both sides, it would go to 500 mega
cycles. \Vith lines on only one side you're
stuck on the 220 me band.

On two meters, F ig. 3 shows what can be
done as a «rugged" 2 meter linear amplifier.
Unfortunately the required drive power for
this tube is not to be found in the Two'er.
Fig. 3 works 1"13, but not with the Two'er as
a driver. It neutralizes and tunes great, hut
the 8012 tube gain was not sufficient to op
erate successfully on the less-than-one-watt
of rf from the T wo'er. As they said in Paris,
my residence from 1927 to 1934, "On a pour
son argent." Literal English: «One has for
one's money." So much for the 8012 today
and it's twin the 8025, dressed up with but
tons and a 4 pin base for the fil ament.RFC

F IG_ 2

L-GRlD LEADS ----'

'.

Fig . 1- 80 12 do uble lead deta il
Fig . 2-8012 double li ne UHF osc illa to r

The extreme UHF capab ilities of the 100
watt 2C39, "Full power to 2500 megacycles,"
cer tainly justifies its use at 432 me but does
keep the surplus price up between $5 and $10.
Th is perhaps does not coincide too well with
the economical concept of the Two'er.

Contacts on the air with the T wo'er linear,
however, have demonstrated a very large in
terest in such an addition providing it can be
done at reasonable cost . So the search and
work was started-with interesting results.

The fi rst trial was a logical one. Your pres
nent writer back in 1946 ventured into print
in QST with "Getting Started On 420," using
the 8012-8025 tubes. This little red-hot ( tem
perature-wise ) bottle had at least one interest
ing featu re. I worked on 420 me! You could
fun a good 50 watts to it. You can buy it t OM

day for 50 cents . Let's see why.

6 73 MACAZINE
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renewal purposes:' Or worse, "This is a dis
continued type listed for reference only:' Re
gard less of the tube man ufacturers reasons
for not pushing a good tuhe like the BI5,
among which may well be the desire to sell
more $20 double pentacles, there appear to
be as many as one hundred thousand or more
young lads who just cannot pay such prices
but who do want some power on VHF-UHF!

What does RCA say about the B15? First ,
"Twin Beam Power Tube." This sounds good.
What does it mean? The twin part is easy.
There are two identical tubes in one glass
envelope. They may or may not have some
common elements. The 815 does.

Ilow about the "Beam Power" business.
This is real tricky but it sure helps! In 000

beam power tubes, tetrod es or pentodes,
some of the availab le electrons a re collected
by the screen and thus do not produce power
at the plate. In beam power tubes the grid
and screen wires a re so arranged that most
of the electrons pass between the screen
wires on their way to the plate. These nega
tive charges, on which the entire elect ronic
world d epends, d o not put any energy into
the plate tank and thus all into your antenna
when they stop and chew the fat on the
screen! Nuff on that. Next.

"May be used at full input to 125 me,"

R F. OUT
14 4 MC

-

o

802!5
PIN VIEW

144 M,C.
INPUT

SPAGHETTI

FIL C T.

F' G. 3

7·4~

NEUTRALIZ IN
LOOP

77 - 45 ,'000

_ HV,

500

GRID METER JACK
O· ~O MA

PL ATE METER J ACK
0-200 MA

+
300-~OOV. :...- - - -'

8025 linea r a mpli fier, 144 me

SEPTEMBER 1964 7
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"For operation at 17,5 megacycles plate volt
age ami inp ut should be reduced to 80% of
maximum." Looks like about 90% for 14-1
megacycles. Rat ings for 200 me are also
shown, which is good, because listed opera
tion at 200 me means better capabilities at
144 .

The allowed wattage looks good too. 75
watts input. More than we need b ut it's nice
to have a little reserve. As a matter of fact,
due to "grid circuit losses" and other nasty
little deals, that 75 watts is not more than we
need!

what about driver power? As a class C
amplifie r it works a ll only .16 watts! As a class
AB2 joh which is close to the desired class B
linear typ e, .36 watt s is indicated . And out
put? Using more drive than the T wo'er has,
I have lit a 50 watt bulb to full b rilliance on

1-14 me. So relax and lets' see what it uctunllv
does put out when d riven by a Two'er.

Fig. 4 shows the pictorial basic diagram.
Copper strap is used in the grid and plate
lines for the maximum electromagnetic mo
mentum effect . The more copper you call use
properly , the more momentum you will have.
Which helps FE to get a high Q.

Experience has ShO\\11 that the Q of a pair
of lines in a J2 wave circuit can be raised by
locating them near a "ground plane," or in
this case, a Ha t copper-clad sheet . The 815
socket can be located Hat on a vertical wall
on the copper-clad base. Grounds, filament,
and screen bypasses, e tc. , are soldered close
to the socket.

A good grid ci rcuit is obtained with the
% inch wide copper strap which is needed to
serve what little input power you get from

2OO· ~OO V
IOO - I~O MA

RFC

14 4 hlC
RF OUT
20 WATT

J2

/' LOOP-
ABOUT _
1-ln-lONG

~'ES \

I" COPPER STRAP
I- ABOVE GROUNO ·PLAN E
8ASE

HAMMARLUND
MAC .~

1-- - - ," - -;;o:c=""1

81 5

7

\'·18COPPER WIRE,
CROSS- OVER
NEUTRALIZAT ION

2- 1/2- HIGH
WAll. SHaD

250 MFO
- ~OV

~-;'

GRID ~
METER

I~OWS .3_ ~ M AI

STEAnTE'
GRID INDUCTANCE :\RF. H'VT OCTAL
3/4" (X»PER STRAP, !'RON TwO'ER ~KETrt--==:;:=====-L,
3- lONG, (TOTAL OF 6 ·1 /2-) J1 ---..
SPilCED 112" --;O-::IT--r<r

~ 2-18

NOTES:

I. J t OU TER CON!lU CTOR CAN BE INSULATED WITH SMALL 1000 MMF OlSKS IF NECESSARY.

2. GRID BIAS ABOUT I!) VOLTS.

3. SEE. F IGURE e FOR SOCKET DE TAILS.

F IG. 4

Fig. 4-Top view, 8 15 double beam-power
pentode, 144 mc linear amplifier
Note 1 : Ji oute r cond ucto r con be insulated

wi th sma ll 1000 mmfd discs if necessary.
Note 2: Grid bios a bout 15 volts. Note 3 :
See Fig . 5 for socke t deta il s.
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"55-IR • • • • •
•'n a class by itself"

•

'"

914 MOunt Vernon 8·6900•

MICROWAYB CO••lnc.

MOUNT VERNON, N. Y. 10550

CAW: - DOUGMICRO

•

OUGLA

252 EAST 3m STREET

Mr . Richard Harde r, Sales Manager
Squ ires Sanders Inc .
415 Watch ung Avenue
Watchung , Sew Jersey

June 3 , 19 64

RH D:jr

P. S , Very I mport ant -P l ea se rush t hrough t he SS.IT t ransm i t te r ; 1 am anxious t o
pu t i t on t h e a i r .

It a lmost goes wi thou t saying, bu t, neve r the less , I must comment on t h e d igi tal
r eadou t dial, t he fr equency s tabili ty and t he ease of t un i ng; t he r ece i ve r is
supe rb and ou ts tanding i n all the se fea t ures ,

•

t he "Cadil l ac"

Inc.
N . J .

OOJG1J\S MICR~AVE CO " I NC.

/!.'i?~
R. Harr y Doug las
Pr e s i dent
W2VRU

Ve r y t r uly you rs,

I f Collin s is cons ide r ed
t he " Rolls -Royce" .

SqUireS-Sanders
47s WATCHUNG '

AVENUe' , WATCHUNG .

Dea r Mr . Marde r :

Having t he good fo r tune (1) t o be su rrounded, within a r ad i us of one mi le, by a t
l ea st t hre e 20 me te r, single sideband I Kw s ta tions , I had been p l agued by unusable
wide sec tions in the band wheneve r these s ta t ions were on . I can hones t ly s tate
now t hat t he only t i me I am t roubled wit h t hem is ~l en I t une t o wi thin abou t 10
Kcs or less of th e ir f requency ,

I have now had my SS-lR (and 55-IS silence r ) fo r a month and can now eval ua te it,
bo th f rom an operational as well as from a pu rely techn ica l viewpo int. The re is
no ques tion in my mind tha t t he SS-lR is so outs tanding th a t i t is in a class by
itself. I n a ll my yea rs as a r a d i o " h am" . going back t o 1932, I have seen ( and
used) t h e "Late s t and newes t ", f rom the simples t ( SW-3). t o the HRO, t o t he Supe r 
Pro , to t h e present Collins line . The SS-IR is as rar ahead of t h em all as [ 0 be
in a class by itself . Th is is one time whe n the exp ress ion " Sale s is t wo years
ahead o f enginee ring" def ini te ly does not apply; you r eng inee ring depa r tmen t is
yea rs ahead of you r sales de pa r tmen t . I n my op inion you do not extol l s t rongly
enough t he r ea l advantage of t he SS-IR over any thing e lse presently ava i l able. I
am r e fe r r i ng , of course, t o t he superb anti -c ross -modulat ion f ront end design.

I have saved my commen ts on t he noise silencer fo r t he las t . I r eca l l , wayback i n
t he la te ' 30s , wat chi ng and hea ring Jim Lamb demons t ra te his I .F. noise lim i te r ,
I n t he twent y - odd yea rs since t hen I ha d never seen (or hea rd ) a noise limi t e r,
c l i ppe r or si lence r t o be tte r his orig ina l design ; you r SS- IR and SS- IS have now
r ev i sed t h i s opinion, but def inite ly : Aga i n I fee l your advert i s i ng o f t h i s fea tu re
is unde rs ta t ed .

In concl usion, I leave you wi t h t hi s th ou ght:
of r ece i vers , your SS- IR should be conside red

Being bl e s se d wi th a good R.F. laboratory which makes i t possible t o check ou t
e quipment ove r t h e f re quency r a nge of 5 cycles t o 90 Kilo megacycl es (90 Kmcs) ,
it was with a grea t pl ea s ure I saw the r e s ul t s wh en I r an t he r e ce i ve r t h r ough
i ts paces : s igna l t o noise r a t i os we re me t ea s il y ; dia l accu rac y was e xceeded
( averaging 1{4 t o 1{2 Kc e r ror, but ne ve r ge t ting c lose t o you r s ta t ed 1 Kc max .
e r ror ) ; f requency s tab ility, as measu red with a Hewle t t - Pac ka rd counte r , ne ver
exceeded a max imum of 80 cycles, f rom a co ld star t ove r a two hour "warmup" per i od .



we will see, although the whole rig appears
remarkably uncritical. In fact, as you listen to
it while varying screen voltage and grid b ias,
there isn't much difference. The rf drive has
perhaps the greatest effect . I fin ally sett led
for 20 K series resistor in the screen; putting
190 volts on it with 450 volts on the plate
and 40K in the grid, which puts some 12 to
15 volts bias on it . Again, remember that
information on how to operate a linear for
SSB d oes not app ly here. That is, not all of
it. In SSB, no rf is applied ( if your carrier is
really suppressed ) til you talk. W ith an A~I

linear the carrier is always there.
As shown "Hat-out" the unit is some 15

inches long. The plate lines may be run back
over the tube if a good shield of copper-dad
bakelite is installed over the tube and und er
the "bent-back" plate lines (not shown) . In
this case the length could be kept under 8
inches. If you really want to make it small,
th is can be clone, but the Q, output, and rf
filtering effect may drop a little .

A d iagram of two-switch send receive op
eration is shown in a previous section in the
2C39 linear article.

Dear W ayne :
P erha ps I missed the corrections, or perhaps you missed

the errors.
In t he ar ticle " Let's K eep It Simple" (Jan . '64 ) , the

100 microhenry choke should connect t o the collector rath
er t han the emitter. T his was compounded by YE2Au n 's
s tatemen t t ha t "the circu it may appear st range at first. "
II i. A similar circuit appeared in " Hints & Ki nk s" a
while back. For me, both circuits had t he same defect. T he
crystal signal seems t o swamp t he s ignal from the an 
tenna. A ny suggestions?

In the s weep generator article " A New Broom " by
K6)H) D ray '62) , t he oscillator grid leak was omitted.
A ny thin g else ?

A \'e ry pract ical accessory for the " Broom" can be
found in the O ct. '61 issue of "CQ. " A two tube log.
r ithmic amplifier and det ector circu it can be " Iifted" f rom
the "Spect rum Analyeer" b)" K 2 RA] and W 2QZ) .

Gordon C . L a Grange, W SA KQ

Letter

. . . KICLL

On the Air Tests
Settling down with a steady 20 watts out

put , d riven by the unmodifi ed (as-yeti)
Two'er into the little 4 element beam, results
were almost identical to operation with the
2C39 linear. "Modulation sounds excellent";
"If I had a T wo'er I would get right to it";
"Sounds great ."

Personally, I'm getting quite interested. in
trying this rig out mountain-topping, my fav
orite recreation .

D U NE
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Socket details, 815

the Two'er, because after all, it is a limited
output unit . Three inches on each side for the
grid line is not bad a t 144 megacycles, con
sidering the listed 13.3 mood input capacity
of the 8 15 and the parallel tuning used .

Grid b ias of minus 15 volts is listed for cla ss
AB2, and this just about what we wind up
with filia lly. Putting a very large capacity
across the grid resistor takes care of a suffi
ciently "stiff" bias for an A~1 linear, to an
astonishing degree. M y fi rst contact with th is
amp li fie r was in \Vest Bath, Maine, some 135
away Down East, airline miles. He reported,
"Modulation very fine . Filling carrier. Even
in deep fade to noise could still read you ." I
was running about 20 watts out then. After
all, this is just a single $1.75 tube d riven by
an un mod ified T wo'er.

The screen is a n ice p lace for a power
control if you would like one. Put a high
power pot ( five or ten watts rating) in place
of the screen resistor indicated . Actually what
are we worrying about? At these power levels?
Tee Vee's run 200 to 300 watts all day long
with-in my opinion- morons watching them
for the most part , so the 40 to 50 watts input
of our littl e "booster" linear is OK for my
money. After a ll, it does operate around 60X
efficiency on maximum Two'er modulation.
SSB linears call for a "stiff" screen supply
voltage. Do we need one here? Let us see just
how rigid this must be for an A~ 1 linear
which does not operate in the same fashion as
an SSB linear. Checking the screen voltage
under modulat ion with just an 8 mfd to
ground for regulat ion, we find practically no
variation in voltage. It should be remembered
that in an A~ I linear stage with symmetrical
modulation voltage, the average p late current
remains constant . The proper positioning of
the drive and bias is more important here, as

10 73 MACAZINE



The

Sixer

Linear

Bill Ho isington K 1e l l

Design Philosophy
AM Lineor Operation

We will plunge right into the thick of A~I

linear theory without delay because I feel
that th e young sta rting out amateur (I was one
once, too ) h as been had on this question . For
the life of m e, I can't understand why, but
maybe you can Form you r own conclusions.
Let's see.

Most of my amateur life I have sh ied away
from AM lincars because "everybody" said they
were "only 30% effi cient ." It wasn't until I rea lly
d elved into the su bject recently and actually
built several on 2 meters and on 6, that I
began to wond er "wh at cooks here?"

Starting in naturally with "T he Rad io Ama
teurs Handbook," there is about two columns
on the linear AM amplifier to he found on
pages 296-7. What d oes it say? "The plate
efficiency of th e amplifier ( linear A1..f ) va ries
with the instantaneous value of the m odula
tion envelope. The efficiency at the unmodu
lated carrier level is only of the order of 30
35%." "Because of this low efficiency, linear
amplifiers h ave not had much application in

. " " d Iamateur transmitters, . . . . . . . . . . . an on y
about one-th ird (of the input power, de ) is
converted to useful carrier ou tput:'

T here are some odd things about the above.
T he part about the 30% is true, but only for
an un modulated carrier, which "Who needs?"
The second part is an opinion only. The fact is,
a "sin of omission" h as apparently been com
mitted, for man y long years.

SEPTEM BER 1964

For example. what does Terman say? "The
linear amp lifier is a form of Class B amplifier,
and its most important use is as a power ampli
fier of modulated waves." Now read the next
carefully. "The plate efficiency at full output
is usually of the order of 50 to 6.5 percent
under practical cond itions. The peak power
that can be d eveloped by a tube operat ing as a
linea r amp lifier is ap p roximately the same as
the power that can be developed b y the same
tube in class C opera tion ." At about this point
I began to realize the "why" of some of the
on the air reports I had been getting. Any
more? Yepl "The linear amplifier is a class C
amp lifier m odified b y ad justing to make th e
output p roportional to the exciter voltage. Such
amplifiers are used extensively in the amplifica
tion of modulated waves since they preserve
the modulation without distortion ." W el l! Also,
no wonder! "With th e m aximum al lowable
excitation the plate efficiencies of linear ampli
fiers normally lie between 50 and 65 per cent
... .", So that's why I got those reports on
the a ir! An y other "Authorities" on the sub ject?
Yes. Th e Radio Corporation of America puts
out a useful little tome, "Tech nical Manual
TI5." This h andbook "will b e useful to en
gineers, . .. . amateurs, and many others tech
nically concerned with transmitting tubes." On
page 19 we find " . .. class B amplifiers are
particularly suitab le for use as ou tpu t amplifiers
employing "low-level" amplitude modulation ."
" . . . the maximum efficiency varies from ap
proximately 33% for an unmodulated carrier,
to approximately 66 per cent for a fully m odu
lated carrier ."

11
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FIG. 2

\\'ithant furth er ado let's get on with the
deal and look at the electricity consumed, cost,
what tube, circuit, and on the air reports. You
can judge for yourself, it won 't cost you much.

Just wait till you hear some beefed-up Sixers
on the air, if you haven't already. I was aston
ished myself and my fi rst license was dated
1921 , 2 BAV. \Vait till I go mobile and moun
tain-topping with this one!

Furthermore , as you will see, "automatic"
class B call be used, without any regu lated
supplies at all. The rush to SSB by some peo
ple has greatly confused the linear amplifier
question also, a ided by some who have not
seen, or d on't care to see, the d ifference be
tween a linear with an SSB driver, and a linear
with an A~I driver.

The handbooks are full of SSB linears. In
the author's d esires to find and be identifi ed
with new eq uipment, and to show off his erudl
tion, he fills pages with d escriptions of how
to "tame" certa in new tubes, what high voltage
to use, how to obta in carefully regulated screen
and b ias sup plies , how to supp ress all kinds
of "parasitics,' regeneration, etc., in order to
get "stab ility," without which he states, linear
operation is "impossible." \Vith certain popular
type tubes a lot of this is needed for SSB, but
not for an A:\I linear.

Cost
A persistent topic of typical VHF rag

chewers today concerns the absence of good
low-cost rigs in the 50 to 75 watt class for
the developing VHF amateur of the do-it
yourself type. These are for the young lads
who save pennies, not dollars, until they get
enough to send away for a Sixer, (personally
I hope they send for a Two'er, since that's my
favorite band ] or maybe a used Gonset for six
meters. They would like quite a bit more pow
er if they could afford it . Several things get in
the way though. First, what to buy, or build.

What to Bu ild
Here there are all kinds of choices, generally

leading into high voltage, an expensive modu
lation transformer, and what final? Well, to put
your mind at rest right now, there is a tube
selling for S1.75 that can do the job practically
all by itself, without a modulat ion transformer
and with a reasonable HV supp ly of some 300
to 400 vol ts. This is the 8 15 Beam Power
Double-Pentacle run as an A..\I linear. I t is a
"surplus tube." It is a well tried design and one
I used on 5 and 2~ meters before \Vor1d \ Var
II , to be strictly honest . what happened to it?
\ V\V 2 came hurrying along, driven by the
mad paper-hanger, and the 832 and the 829
were rushed into being and served well in
the Armed Forces.

The 8 15, with its slightly reduced rating
at 144 me, took a back seat and apparently has
staved there. However, it still is not listed as
"F;)r renewal purposes only" or «d iscontinued
type." Briefl y, it is listed at 25 watts d issipation
and will p ut out a good 25 watts also, cool.
Being a double tube w ith parallel de operation ,
it does this with voltages (300-400) that can
be obtained from a power transformer from al
most anv old Tee Vee box. I found several of
these recently that had been thrown away!
Su it yourself Oil that .

The 8 15 is one of the first, successful Twin
Beam Power tubes. The heater is either 6 or
12 volts, which is handy for mobile. It has an
octal socke t which is good because low cost ,
and because the p lates are on the other end
of the tube with two plate caps.

This business of single-end ed versus double
ended tubes has been played up and down
across the rad io world for many decades. I
used to use the 20lA back in 1925-26. Then
vou could work ZL's and such using a single
tube receiver (with the 20 lA ) and a single
tube transmitter. I had a \Vestem Electric 212B,
with 2000 volts ac on the plate . Then people
got rf amp li fie r conscious, and out came the
type 24 tube, double end ed. Then a little
later on the service people kicked about han
dling plate or grid caps as well as sh ield ing.
and an ever-growing family of single-ended
tubes started up again . Now they had trouble
with feedback from grid to plate, and various
little tricks were used, like a center pin type
shield, sockets with a little shield in the mid
dle, building a shield out of mica capacitors
across the socket, etc. As far as any power was
concerned, except maybe for straight aud io,
transmitter tubes were still double.ended, like
the 815.

The 815 is somewhat like two good 6L6's in
one envelope with plate connectors on top,

.HV
RFe

805

+ , THEN-

FIG. I

8 15

RI
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FIG. 3

L I 3 T inte rleaved near m idd le
L2 4 T heavy copper wire, :# 12 at least, 3.4 "

lone I V4 II 0 .0.
L3 6 T # 14 . 1 \'4" long, '14 " 0 .0.
L4 3 T : 18, interleaved, V2" long, Vz" 0 .0.
Cl & C2 50 mmfd Ho mmorlund MAPC-SOB
e n See text
RISK
R2 20K, 5W

that la ter on . This is the very great difference
between the Bow of electrons in a tube, at some
fract ion, say one twentieth , the speed of light
for a p late voltage in the few hundreds, and
the Row, or rather p rogress, or speed , of the
electromagnetic felice along the p late strap ,
line. or cavity wall , which is p ractically at the
speed of light.

So now we have the electrons at the plates
of the 8 15, first on one p late then on the other,
as the tube runs best in push-pull, and it really
develops power. As ment ioned , a good 25
watts output at 144 me, or on 50 me in this
ease.

Fig. I shows a b ig ad vantage of push-pull
action at VHF. \ Vith a single grid the rf
must be applied between grid and cathode.
With push-pull the rf is applied to the
two symmet rical grids, so that automatical
ly the re is a large and p roperly phased
voltage between each grid and the cathode.
The same effect applies to the plates, only more
so, and a little different. As you can see in
Fig. 2, electrons will arrive first at one plate
then at the other. The electromagnetic wave.
which is the type of energy you are interested
in getting into the antenna and over to the
other fellows antenna, travels back and forth
on the U shaped inductance and does not have
to be bypassed hack to the cathode, as you
can see.

Briefly, and exaggerating a little. for a 500
volt HV supply, first one plate gets a glop of
electrons from the cathode as its grid goes
toward positive. T hese negative charges cause
the plate to d rop near zero, p roviding of course
that every thing is working right, and also re-

.HV
300- . 00 V,

,I

PL ATE
TUNEFLEXI BL E

COPPER STRAP
(FOIL)

7_V.O' _

VERTICAL WA LL SHELO
3" H1Gtl

ONE OF TWO
NEUTRALI Z ING

WIRES . CN.
-----,

"

F IG. 4

Ll 6 T #1 8, 5/S" long, 5/s " 0 .0.
L2 S T #22, covered, lh. " /::lng, V2" 0 .0.
L3 2T #22, covered, c1osewound, V2" 0 .0.
L4 3T ;22, covered, c1osewound, % " 0 .0 .
LS 3T ai r wound, 16 per inch, Vz"
L6 4T #14, 'V8" long, 5/8 " 0 .0.
Ln 4T #22 plastic cove red , 0/8" 0 .0.• Vz "

long inside L6
L7 2T #1 8 covered, 3/S " 0 .0., adjustable

coupling to L6

common screen, common cathodes, with the
suppressors internally connected to the ca th
odes. It has always been a good low voltage
high current rf tube. The beam power is a
name, and a good one for the use of grid and
screen wires so lined up that most of the
electrons reach the plate, and do not hit the
screen on their way over. This is particularly
useful just a t the time it is needed most. That
is, when d eveloping power the plate should
swing way down near zero. At that time the
p late is more negative than the screen and elec
trons would tend to be more attracted by the
screen were it not for the beam effect.

The Formation of a "space-charge" helps too.
This little electron ic trick is a concentration of
electrons near the p late, which being negative,
( the concentration, that is) tends to repel
secondary electrons from leaving the plate. If
electrons left the plate it would go positive just
at the time you want it to go negative. These
nuisance second ary electrons are the result of
the primary electrons , the ones you get fro m
the cathode and want to use, going "Hot-Hod,"
at some 67 million miles per hou r, and h itting
the plate at that speed. which causes "electron
splatter" ( I should think so!) . Of course. you
uxmt them to reach the plate but you don't
want the secondaries to leave the plate. When
as many second aries a re leaving the plate as
primaries are arriving, you don't produce much
power!

There is a much more complicated and im
portant deal that enters the picture too, even
more so at U H F, but we will look deeper into

SEPTEMBER 1964 13



tanks were quite the thing. You went to some
one's shack and there up on the wall or
stretched out on a table were some th ree feet
or so of double copper tubing, side by side,
as in Fig. 2. You can also wind up the copper
strap into coils. I find myself using more and
more C and less L in these 50 mc tanks. Some
day I'll cbeck to find out just how little L you
can use. Sure cu ts down on harmonics.

815

I/;
INSULATED TUB'NfG THIN COPPER

• STRAPSr l6 OR I•
I WIRE ............c,

• •

__1 _

* C. -.8-5

•
10 0 - 150 V

p

r-'__~T,

II
6V6

K
500 K

r

L4

REO

The Ci rcui t and Tune-up
Fig. 3 shows the complete circuit. I t lS

quite simple really and similar to class C
amplifiers you find in the books. Except it
doesn't need a modulator. While grid circuit
"swamping resistors" are recommended for SSB
linears, 1 could find no advantage here in the
AM linear. Not only that, but remember that
the Sixer does not have unlimited rf power
ou tput.

The 8 15 is mounted horizontally on a verti
cal wall of copper-clad bakelite. I'm sorry to
be continually repeating about th is mat erial ,
but until someone shows me something better
for experimental rigs, that's for me. Fig. 4 is a
bird 's eye view of the assembly. F ig. 5 is a
front view of same, and Fig. 6 shows a p ictorial
of the 815 socket wiring.

Providing you use a good shield -wall to
mount the socket on, and follow the simple
neutralizing instructions, you can p robably lise
a more compact assembly, or a di fferent one,
to suit you r construction needs.

In Fig . 5 the grid and plate tuning capacitors
are shown without mounts, I used the same
bakelite again, soldered to tbe base plate,
shown in Fig. 5, for mounting b rackets. Of

MAPC 50 8 L7 MOOULATEO RF au1"'J TO ·UNEAR-SlXER-

AR-1 46 BLUE G

7- 45
TRIMMER

t-~~;;IK)y..."+ 100- 150 V
' 40

l" 1 250 V

L2

112 12AT7

10Keo-c
XTAL CJ

membering that it takes a certain number of
rf swings to reach the point of operation . The
nex t instant (rf-wise) the electrons stop ar
riving at that plate and it "bounces" back posi
tive again . It does not necessarily stop at 500
volts though, but may go much higher. In fact,
yon can get an interesting purple arc across the
tank capacitor with no load ing! Same action at
the other plate, but of course a }2 cycle later.
Fig. 2 shows p lainly the "turning fork" or
resonance effect that takes place between each
plate and that there is no bypass needed back
to the cathode. There is of course a steady
average potential difference of 500 volts be
tween both plates and tbe cathode. Remember
though that this only an average, or de dif
ference. At one moment, rf-wise, it may be
zero, the next moment 1,000 volts difference.

So, enough on push-pull. It works. You C<'1n
use coils of course instead of straps. I did in
this unit on 50 me, for convenience.

Time was, on 5 meters "long-line" plate

FIG. 5

I. CAPACITOR MOUNTI NG STRIP NOT $lolOWN

Z. C, . C2• SEE TEXT.

NOTES :

•
100-150 V

FIG. 7

Driver modulator for linear
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FIG. 6

course, if you want to use heavier non copper
clad bakelite w ith metal angles, nuts, and holts,
go ahead . In any case, use insulated shaft ex
tensions.

Incid ently, in Fig. 5 I d id something for
which I could be th rown in the clink. I used
ord inary capaci tors instead of symmetrical but
terfly ones! It still works, hut be sure and use
b utterfly capacitors and you will get a better
balance in the L2 and L3 circu its. H ammar
lund BFC-50's a re recommended .

Fig. 5 also shows the neutralizing circuit.
This is important but not critical, so don't
worry about it. It acts very clean and neat.
With the complete set up as in Fig. 3, app ly fil
ament voltage but no screen or plate voltage.
Then, with rf drive fro m the Sixer or other
driver app lied to Jl, some 15 to 20 volts should
d evelop across RI. A diode d etector tuned to 6
meters should be plugged into J2 . Do not, I
repeat, not, tum on the plate and screen volt
age of the 815 un less you own a lot of diodes!

Some rf should show in the d e tector, unless
you just happened to have neutralized the 8 1E)
on wi ring to the dimensions shown by good
luck. Fig. 6 shows exactly 2~ inches of wire for
the cross-over neutralizing "capacitors." T he
way I did it was to make them a little longer
and then trim them down near the right
length . Then, watching the di ode meter for the
neutralizing nuII, which will be very evident ,
trim the wires fo r that null. You can bend them
a little, leaving the wire tip pressed against the
tube glass for rigidity. Once done you can
leave them years.

Further checks can be used, although of a
less precise nature. First, tune the plate circuit
th rough resonance, without plate or screen
voltage, and watch for absence of reaction on
the grid circuit. A voltmeter across Rl will
show movement if the tube is not neutralized .
The above is with rf d rive from the exciter.

(T u rn to page 9 2)
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SENSATIONAL!!
-

COVEYA-8
The f irst 6 meter beam in this configura
t ion. A cardioid pattern without side nulls.
Perfect for round ta ble QSO.

by IVEW-TROIVICS
the home of originals

look at these great features:

• 1008 gain over lh wave dipole
• 2508 front to back ratio

• VSWR at resonance: 1.1 to 1
• Band width - 1000 KC with VSWR

under 2 t o 1
• Gamma matched
• 52 ohm coax feed line
• Adjustable for center f requency, 50 to

54 mc.

• Power ca pacity -1 KW.
• Made enti rely of seamless heat treated

alumi num tubing

• Alum inum cast ings and hardware
are iridited

• Weight 8'h Ibs.
• Boom length 34"
• Turn in g rad iu s 55"

Model COV·6 $39.90
See this sensationally new 6 meter beam
at your distributor or write for literature.

NEW-TRONICS CORPORATION
" the home of originals"

3455 Vega Ave.• Cleveland, Ohio 44113

15



A Tru Iy Porta ble

Six Meter Station

Henry Cross W 1aop
Robe rt Loth rop Kl lWI

T he equipment which is to be described
was built by KU\VI and is the revised and
improved version of \\'IOOP's rig. The orig
ina l idea was to make a better receiver
which could be used in conjunction with the
Springfield C D \Valky-talkies, for net opera
tion at sports-car hillclimhs, at spots not suit
able for parking: a car. \ Vhen the receiver was
fi na lly done, there was so much room that
we put in a transmitter also. With the righ t
hill under you, it can be a lot of fun to lise,
and the battery li fe is long enough for a full
day of operating.

The set consists of a crystal-controlled con
verter, a tunable if receiver covering 7 to 11
Illc/ s which is also handy for listening to
C IIU, a crystal-controlled transmitter taking
25 me crystals, and a class-A modulator with
clipping. There are 17 to 20 transistors, de
pending on whether you incorporate the op
tional fi nal, BFO and squelch. The drain on
receive is under 20 ma at 12 volts, and on
transmit about 2.50 mao \Vith eight MN1500
penlite cells ( $2.64 worth) you are set for a
long day of hamming, or about 30 hours' net
operation with a loudspeaker. Two F4BP lan
tern batteries ($1.58 total ) will go about
three times as long. The ten-cent penlight
cells will poo out after a half dozen transmis
sions, so don't bother with them. KlI\VI goes
mountain-topping with a pair of hot-shots and
claims they last forever.

The receiver, so far as we can tell , is good

16

enough. There is some cross-mod ulat ion from
strong local stations, but many "tube" receiv
ing setups are as bad. The sensitivity is good,
about 5 d b noise figure including the losses
ill the protective circuit. The selectivity of the
prototype was at one time ad justed to be 3
kc wide at 6 db down and 20 kc at 60 db,
about the same as the early HRO's, but the
coupling was later modified to make the
receiver a little wider for net operation, b y
increasing the coupling capacitor between the
pai r of if coils to the value shown. It's still
more selective than the older Gonsets .

Receiver drift is small, and what there is,
is not caused by the transistors. Regulated
voltage is used on the tunable (second) os
cillator and its associated mixer to get away
from battery voltage sh ift as the cells recover
from a transmission. T ransmitter drift is much
less than found in tube transmitters using the
same crystals, although the circuit was set up
for maximum outp ut .

The transmitter makes as much noise as
can be expected from flea power. \Vith a two
element portable beam Bob talked to five
sta tes from the top of Mt. Monadnock ( the
one you walk up ) while \V2NSD/l was not
using the ether. It is even fun to work \V4's
and \V9's when vou are about a watt-and
hard, too. The point is that there are many
spots where you can go with a lightw eight
portable and not find a bus-mounted kilowatt
there ahead of you.
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DOW KEY CO•• Thief Riyer Falls. Minn.

Weat herproof .oaxl.1 r.I IY l Of remote swltchlnl I t
r.t, IoGU"U. O.. ll nld l or IIl Cluntint on mI st I nd
remote Iwlte hlnl up t. S an t.nn... Not • robtln.
er st,ppln l Iwltch. S implify Insta llation, san m.ney
by Mlnnlnl on. u bi. l nstnd , f lenral t , ~ur
anhnnl array.

UNMARKED SWITCHES?
RATS NEST OF CORDS AND CABLES?

Cleon up the mess with
A NAME-O-MATIC TAPE EMBOSSER

$22.95
$26.95

MODEL DK72 with
UHF c.nnMt_ ....

With type N. BN C•
TNC . r C c.nnl"ttfl'l

NewDK12
SINCLE POLE THREE

THROW COAXIAL SWITCH
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....11. :

SO LDES

Si certains numercs de 73 vous manquene, vorcr une
excellence: occa.sioo de compl~ YOUC collection. Pour
~ P au lieu de 8, noes vou.s enverrces 4 eueoeros a voce
che la ( posrerieun a fevrier 61 ) . Si vous d6sirez recevoir
une aonee complbe noes YOUS eoverroas tOU~ la .erie
pour 13 P alan que Ie pcb: normal est de 20 F. ( A La
rigueur neus acceptcroos 14 F au lieu de 13 si vous
etcs supentiticux! )

POtU vous facilitet Ies cbcses. vous pou vez virer la
somme due " P2 BO.

J-p CATALA, CCP 93724 1, Paris .

GELEGENHEIT

Falls Ibeee eiDige Exemplare von 73 Ieh len, b ieeen wir
Ihnen die Gelesenh~it. diese Liick~ awzufiillen. FUr-4
OM start 6, konnen Sie 4 N ummern Ihrer W ahl erhaleen
( ab Februar 1961 ) . W~n Sie einen gan zen ] ahrgang
wiinschen , kon nen wir diesen fiir 100M anstelle 16 OM
ubersenden.

Wid e end nerro"" lelf'IU ck I tr ipl . make. one or t_ railed
1I~ profeli iona l sty le I.bell . (Drop a hint to the XYL for
XMAg n You can ma rk allJ'thlnc f rom CUM to key. or I ulteu e• .

$ 5,95 ('oltpald In USA
EXT RA 23 F OOT TAPE PA.CK ET $1

Mend Check TOOey to :
GRACE SPITZ

Bol. 409 5, ArUn ,ton. Vlnlnl. 22204

The antenna tends to be heavier than the
transceiver. Hi-Par makes a portable beam
(we don't have one ) which should be line.
For walk-around use, like at hamfests, a cen
ter-loaded piano wire whip does the job, In
any case, there is a problem setting up the
transmitter, and you should have a sensitive
tuned field strength meter with some provi
sion for monitoring with headphones. Currents
don't change much with tuning, but modula
tion quality is critically dependent on the
tuning of the fin al. There is sidetone provided
to the earpiece of the WE handset, but it
only tells you that the modulator is working.
Rf power transistors for use at 50 me are a
bit of a problem. Since both the driver and
final have modulation applied, the required
breakdown voltage is a little less than four
times the battery voltage for each stage-say
48 volts for BVCE R ' If BVcao is what the
manufacturer specifies, it should be over 60,
in our experience, i.e. type 2N1506 per
formed ok but 2Nl505 and 2N2297 appeared
to break down on modulation peaks, causing
flat-topping. (A Tektronix 545A with suitable
plug-in will a llow you to view the rf envelope
across a 50-ohm load, if you feed the audio
in as an external trigger. ) The high-frequency
perfonn ance of types used for 27-mc cn

rigs is seldom good enough, but it might be
worth while to try a few dozen to lind a good
one. In general the ratings on rf transistors
don 't include AM, but a type rated at I watt
out at 28 volts at 70 mc should be good for
a quarter watt AM carrier output at 14 volts
at 50 mc if yOll have enough drive (typically
at least 110 mw. ). \Vhen better transistors are
made, you can expect that we'll try to use
them at even higher frequencies (where as
usual they won't work very well! )

The reason both final and penultimate stage
are modulated is that with low gains and
what is roughly class-B operation, modulating
one stage doesn't seem to work. Also, neither
the final nor the driver should be loaded for
carrier conditions, but ( like a Gonset linear )
they should be tuned and loaded for best "up
ward" modulation , Since the transistor gain is
much higher at, say, ten me than at 50,
there is a good chance of having parasitics at
several mcs, though not much likelihood 01
trouble above the output frequency. A trick
peculiar to transistors comes when the collec
tor ( in these NPN's ) swings in a negative
direction as the base goes positive to the point
that current flows from base to collector, and
for an instant in the rf cycle the output and
input are connected , In one instance, this was
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found to react back to cause the oscillator
stage to stop. giving an extremely overmodu
lated-Jooking output ( the modulation enve
lope pinched off completely) and an extraordi
nary amount of buckshot. F~f comes much
easier.

The t ransmitter schematic is shown in Fig.
1. Useful carrier power output is about 1.5
watt," with fa irly good audio quality. Some
one compared the modulation to a Zeus, but
we heard that his receiver is working better
lately since he got it fixed. To transmit, plus
12.6 is applied to the complete transmitter by
the send-receive switch or re lay. A type 2N706
or similar is used in the 25-mc oscillator. The
circuit tunes like a triode tube oscillator, that
is, the tank should be a little bit on the high
side of crystal frequency, \Vith a few excep
tions, eBoscillators will work nne in this posi
tion, bu t not all makes of 2N706 work well.
Fairchild and PSI seem to be better for rf
work than others.

The second stage doubles from 25 to 50
me. The oscillator tuning may be checked by
observing rectified base current across the 820
ohm resistor. A rela tively high-c collector tank
is used at 50 me. Note that some transistors
of a type may have higher than rated break
down voltage, but don't bet on which ones.

The d river is pretty ordinary. Neutraliza
tion is not used ; large-signal amplifiers cannot
be neutralized exactly, because the base-to-col
lector capacitance is a function of the voltage
between the two elements, i.e., it's a varactor.
The mod ulation can be applied in either the

• Bob 's H eathk it " Sixer " read l.0 watt on the same
wattmeter.

positive or negative lead, since there is no
heater or filament insulation problem, and we
chose to put it in the negative lead in order to
make it possible to use a center tapped choke
in conjunction with a pnp power transistor.
The rf chokes and fe rrite beads specified are
what we used; a small solenoid wound on a
47-ohm resistor would probably do as well as
the beads, if the latter are not obtainable.

The modulator is designed for a carbon
mike. To use a crystal mike (ceramic, if you
will be in the hot sun ) would take two more
transistors. The first stage is i\PN, since we
are using negative ground, and its collector
current flowing through a silicon diode pro
vides bias for the other transistors, Two sili
con diodes across a miniature choke (a tran
sistor radio output transformer ) clip the
speech waveforms at about 1.3v peak-to-peak.
An emitter follower using just about any PNP
alloy transistor d rives a power transistor op
erating class-A. If you cut the carr ier when
you have nothing to say, a class-A modulator
amplifies square waves as efficiently as class
B. Any auto radio output transistor will work,
although the 2N1l72 (TO-37 style) miniature
unit wo uld be much smaller and about the
same price. The unbypassed emit ter resistor
in that stage is ad justed to such a va lue that
the current th rough the two halves of the
choke is about the same . The center-tapped
choke will be about half the size of the choke
that would be needed for Heising modula
tion.

Const ruct ion- Gene ra l

Bob built his transceiver in a commercial
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Specifications
2-230 mc

Non-inductive
Oil Cooled

Hermetically
sealed

52 ohms
250 watts
continuous
1000 watts
intermittent

SO-239 connector
4%"W - 9"H - 1OV."l

12 Pounds
Overload

Warning light

$79.75

DUMMY LOAD WATTMETER
W e also make these :

Q-Multlpller Nohh Coax Switchet now ~.".. .~.
rHten to tit ,II "allable 1n l our .·'it I '.CoWn. flQul Ilment . mode!J - SPDT, \;'"

D PD T. 8 P 6 T, w" ."i '
Cha nnelator. Tun,fer. .. "

H ybrid Coupler
t'omneesston Am 
nurtee P hone P atch
and Tape Recorder
I'at ch .

Electronic Vernlu
Tunl nl' tor K WM 
2/2A.

WATERS MFG.
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Transmitter' Modulator

Converter

Receiver

8 X 12 X 3 aluminum chassis. The smallest
face becomes the front panel. Four chassis
were built up to fit the available space, with
the receiver full width next the panel, then
two half width un its for the modulator and
the converter, and finally the rf section in a
chassis about an inch and a half by eight. Bat
teries went in the rear, but the photos show
the fourth stage on the transmitter, with ex
ternal batteries being used.

As the photos show, the open side of the
chassis was fi tted with a cover plate, while
the other face was mostlv hacked awav to
allow access to the other ' side of the s l ~bas
sembhes without removing them.

The ma in mechanical p roblem is to get ade
q uate tuning precision and mechanical sta
bility in the receiver; it should be fitted so as
to make sure the dial and tuning capacitor
line up right, which is best done by first
mounting the dial , then connecting the T C,
and then spotting where the tuning capacitor
mounts on the chassis. Send-receive switching
is done with a wafer switch. Only two poles
are really needed, as the audio amplifiers are
separate.

Heat and heat-sinks. The silicon transistors
in the rf section will work satisfactorily with-

20

out any heat radiator, although they get hot.
Thennalloy #2211 heat sinks (in Lafayette's
catalog) help quite a hit, and it wouldn't hurt
to put the same type on the audio output tran
sistors, if TO-5 size are used. The modulator
power transistor is mounted on the aluminum
chassis with the mica insulator supplied (at
least it is with Delco types ) for electrical in
sulation. Check for and remove all burrs in
the area covered by the mica. Run your tongue
over it to check for smoothness.

Components. The individual units were
made up on .040 aluminum chassis to simplify
ground ing and sh ield ing problems, except the
converter, which was made of 0 .031 brass,
so that shields could be soldered in place.
Sockets were used for the transistors, a great
convenience when there is a desire to try vari
ous types. \\'e used sadd le mount sockets (E l
co 05-3301 ) with four pins which would ac
cep t TO-5 transistors directly, as well as
TO-lO, 2N43, 2N78, 2N270 and TO-I L Oth
er types such as TO-7, which has a shield
lead, TO-l4 which has leads close together,
TO-I , TO-18 and such can he plugged in by
arranging the leads properly. The sockets were
mounted with 2-56 brass hardware. Solder
lugs for no . 2 were made by using the small
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NEW·TRONICS CORPORATION
"the home of originals"

3455 Vega Ave ., Cleveland, Ohio 44113

by NEW-TRONICS
the home of originals!

HUSTLER is the mobile a ntenna that has
won the widest praise from everyone that
has used it. For really reaching out, and
for exceptional results on every band , the
HUSTLER has no equal. For unbiased opi
nion of performance, ask any HUSTLER
user . . . there a re thousands of them.

See the HUSTLER at your dealer or write
us for literature.
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To tune up a t rans istor interstage wit h a
grid d ipper, you apply co llecto r voltage to
the p revious stage, make su re the ba se
ret u rn (coil or whateve r) is in p lace, a nd
disconnect t he emitte r lead. The d rive n
stage shou ld ha ve co llecto r voltage d is
connected . Now you ha ve 12 volts or so
between collector a nd base of the previous
sta ge, so the C-B capacitance is a pp roxi
mately wha t it will be when thi ngs a re
going, and the next stage has zero bias.
Coup le loosely to get a sharp d ip; if t he
GDQ signa l is more than a few hundredths
of a volt current wi ll be drawn a nd the
capacitance will be changed. A tra nsmitte r
in terstage set up to d ip is shown here .

end from standard size solder lugs. Model
railroad hobby shops have the small bolts and
nuts.

Resistors. \ Ve used several styles. OUf ad
vice is to use ohmite (Allen-Bradley) QUAR
TER watt types. The half watt use too much
space, the tenth watt type are impossible to
wire without tweezers and a jeweller's loupe
- and the color code is hard to see-but the
q uarter watt size is just fine. Lafayette had
some Japanese desposited-carbon resistors
which were very fragile, and the small Globar
resistors came apart when the soldering iron got
them too hot. An Ungar pencil iron on a Variac
worked well, but the smalles t GE iron with a
resistor in series (cut out by a foot switch )
was even more convenient.

Capacitors. The electrolytics were C-D type
NL W (easy on the leads, some broke off firs t
bend ) or assorted Japanese. The coupling and
AGe electrolytics might be Mallory TAM or
similar, though the aluminum type is satisfac
tory. The rf and if bypasses were mostly
75-working-volt ceramic types from Lafayette,
with some lO-w.v. ceramics used as base
return-to-emitter bypasses where there normal
ly is no more than two volts. You've never
heard a noisy component until you put 12
volts on a I O-volt ceramic capacitor. Like fry
ing bacon.
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Iator juice should get back to the rf input,
there is still a chance of interference. we used
0.010 copper (sheet? foil?) for shields. The
osc.illator circuit is a legacy from the QST
article. The circuit shown in the transmitter,
adapted for PNP, should work as well. The
main thing is that the oscillator should start
reliably and not move around with voltage
changes. Required d rive to the mixer is a
couple of miIliwatts. Mixer injection is some
wh at fussy. Because of the fancy bias net
work, mixer current will only change a few
per cent with the proper amount of injection .
If in doubt. use less, so as to reduce the
birdies and the sp urious responses.

Roughly speaking, the 50-me input imped
ance IS the same grounded-emitter or ground
ed-base, about 30 oh ms a t the usual currents .
The rf stage might as well be a premium
type (still uuder three dollars) and the rest
can be any type recommended for TV or FM
use. ~ee ~e .section on the transmitter for tips
on grid-dipping. The mixer plate lead feeds a
pi-section low pass filter which is intended to
red uce the q uantity of 43 mc signal d elivered
to. the 7-1~ receiver. If this is very strong, it
W ill combine with ha rmonics of the second
oscillator in the second mixer to give birdies
(in pairs ) each tim e the 2LO harmonic gets
455kc ~way from the lLO frequency. The pi
section mterstages are a lso intended to reduce
~he transm~ssion of 43 me. Tapped-coil coupl
mg, used m the prototype, was quite bad in
this respect, as the taps seemed to resonate in
the 40-50 me region.
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Battery mounting. If internal penlite-sized
batteries are to be used, they may be mounted
in commercially available clips ~vhich hold a
group of two to four cells, bolted to a wall
of the case. We have had trouble with these
after rough handling ( the transceiver is just
the right size to dropl ) from the batteries get
ting askew and not making good contact. It is
suggested that the batteries should be acces
sible for voltage check under load or physical
inspection without a screwdriver. A piece of
insulating material held in place over the
clips would also prevent cells coming loose.
With the F41lP lantern batteries there should
be no p roblem, since it is easy to keep the
binding posts tight. Certain types of closed
circuit type plugs or the equivalent could be
used to hook into an external power source .
The MN1500s appear to take several partial
"recharges," so maybe it would help to plug
into the car battery with the internal cells
still connected: a blocking diode ( l N91) is
suggested to avoid trouble from reversed polar
ities or low external voltage.

Converter. (Fig. 5.) The 50 to 7 me con
verter was originally adapted from a Q ST
article. Like most such, there were enough
changes that there is no justice in involving
the original author. The main thing is to re
member that there is no subs titute for a good
transistor in the fi rst stage. The rf amplifier
is used grounded -base, for reasons now only
a dim memory. A silicon comp ute r diode (not
just any type, check the numbers ) is used
as a limiter at the input in hopes that strong
50-me signals will not immediately melt the
first transistor. Transmitter leakage is not bad ,
but what if the transceiver with whip attached
is carried by a mobile just when h e goes on
transmit? A good check on the diode is that it
should make no difference on weak sigs on
or off. '

The double-tuned coupling helps keep Ra
dio Moscow off six meters, but if Some oscil-
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Here's why B & W's Model 6100 has been called
the "Most Amazing Transmitter of Our Time"!

• The Barker & Williamson Model 6100 Tra ns
mitter has been engineered and built to give
the discriminoting operator the ultimate in
SSB, CW and AM communications.

• The 6100 uses the B & W crystal controlled
frequency synthesizer, producing an order of
stability which up to this time has been avail
able only in costly military and commerci al
communication systems.

• The crystal lattice filter method of sideband
generation is em ployed.
Superior sideband suppression results.

• Solid state rectifiers are used.

• Dual automatic level control (Al C) with
adjustable threshold prevents overdrive of
output stages.

• Digital Dial System offers a high degree of
d ial accuracy.

WIRE, WRITE OR PHONE- FACTORY DIRECT- DEPT. M

BARKER & WILLIAMSON, Inc.
A SUBSIDIARY OF RENWELL INDU STRIES. INC.

Complete Radio Commun ication Systems ond Equipment
Beaver Dam Road, Bristol, Pa., • 215 768-5581

See us at the National ARRL Convention



The converter and receiver amplifier stages
are unneutralized. Per-stage gains are fairly
low by design. and the ~(ADT, PADT and
"drift" transistors used have very low col
lector-to-base capacitance. They are cheap
enough that there's no point in substituting.

The 7-11 mc "tunable if' is a complete
receiver in itself, ( Fig, 6, ) Rf gain is fairly low
to reduce overload in the broad-tuning stages,
but there should be no difficulty in gelling
all that's needed in the 455 kc amplifier.
There is a tuned rf stage. a mixer and separate
oscillator. two stages of if at 455 kc, a diode
second detector, a separate age rectifie r, and

All resistors V4 watt, all ca pa cito rs mmfd,
all co il s GIn V4" ce ramic tuned forms.

two stages of audio. Optionally, there is
squelch and a BFO, with provision for man
ual gain control. Audio output power is
enough for mobile use. Most of the parts can
be found in the Lafayette catalog, or sal
vaged from defunct transistor radios. The
tuning capacitor used was 365 mmf per sec
tion and had nearly semicircular plates. so that
with the series capacitors shown, the low end
of six is spread a lot, but the high end is
still covered. Try and get a sturdy one, and
mount it so th at straining the case won't twist
the capacitor frame.

If you have never built and tracked a su
perhet before, this is one heck of a time to
start. The main idea is that two gangs of the
variable capacitor tune circuits from 7 to 11
mc/s, while the third, in this case, tunes an
oscillator from 6545 to 10545 kc, 455 below
the signal frequency. The trimmers built into
the tuning condenser ( if there are none. wire
some 3-30's in ) are used to make things
come out on the high end, and the slugs in
the CTC coils are used to put the coils on
the right frequ ency at the low end of the
range. Since the slugs move things by the
same percentage at each end and the trim
mers have about twice the effect at the high
end as at the low end, trimming at each end
alternately several times is likely to converge
to the proper condition, where the circuits
track all the way. It is very convenient to
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Detroit. Mich igan: " Does an excel 
lent job of swinging a 20-40 com bi·
nation and stacked Finco 6 ·2
beam."
San Diego, California : " I am well
pleased with the rotor to date, holds
and tu rns stacked 40 M and up
beams in 50 mph winds with no
difficulty,"
los Angeles, Californ ia : "I have
personally installed 3 other HAM·M
Rotors in the past 3 years (all of
them OK) so I feel that I'm buying
the best."
Houston, Texas: "Wonde rful! Was
using the AR-22 (the CDE TV auto
matic) and it did a f ine job for 4
years, but put up a larger beam and
needed more power:'
Anchorage, Alaska: " Due t o below
zero weather, it t ook qu ite a whi le

to get up but the last couple of
weeks it has proved perfect. Wish I
had one years ago:'
Alamo, Cali fornia : "Works very well
and purchased on recom mendat ion
of my f riend who has been using
one for 4 years and likes it quite
well."
Swarthmore, Pa.: "Am very pleased
with the results . More t han meets
my expectations."

Pluckemin, New Jersey: " The HAM·
M rotates and t wo TR-l S's t il t t he
6·foot parabola for 432 and 1296
me,"
Chicago, Illinois: " It really does t he
job."
New York, N. Y,: " This is a perfect
rotor. Can't see where you can im
prove it."

(a sampling of mash notes received by our HAM·M)
At $119.50 amateur net. the HAM ·M is the greatest rotor value
around! For technical informat ion, contact Bill Ashby K2TKN .
Your local CDE Radiart Di stributor has the HAM·M in stock.

CORNELL·
DUBILIER

CO RNEl L·D UBI LIER ElECTRONICS, DIV. Of fED ERAL PACIfIC ELECTRIC CO., 118 E. JONE S ST. fUQ UAY SPRI NGS. N. C.

CDE m akes a complete line o f the world's f in est roto rs : H am , heavy-duty automatic, heavy-duty manual,
st andard·d uty autom at ic, st andard·du ty manua I. .. and t he ind u st ry ' s on ly w i re less remot e cont rol rotor system !
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ramic capaci tor that seems small enough to use
is probably not good enough to bother with.
Arco CM15's or DM 15's come small and with
excellent electrical characteristics.

In this receiver. AGe is applied only to
the 7 me rf stage and the first if amplifier.
AGC on the 50-me rf stage might help, but
was not included. It is not desirable to cut
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have some sort of signal generator or test os
cillator on hand when doing this, but a grid
dipper can be used as a makeshift substitute.
The 220, 470 and 720 pf capacitors which are
in series with the coils and tuning capaci tors
should be silver mica type, and within about
5 per cent of the right value, Do not use
«Be" or "GP" type ceramics-in fact any ce-

f 1G. 6
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the gain or collector current of the second
if, as all the power it can deliver is some
times needed . In order to get good AGe ac
tion with t ransistors, the last if amp lifier must
deliver enough power to the AGe rectifier to
a llow it to develop sufficient voltage to buck
out the Forward bias normally applied to the
base circuits of the various rf and if ampli
fiers. For a 50 K ohm bias divider the re
quired current is 12.6/ 50,000 or about 250
microamps. 2.50 ua through 5,000 ohms (4,700
plus 330) is 1.25 volts. The power needed
is thus about 1/3 milliwatt under carrier con
ditions or 1.25 mw peak. If the last if stage
is running 1 rna of collector current a t about
11 volts, there is a maximum of 5 mw rf
power output available class A into a 10K
load. If one four th of the th eoretical maxi
mum is needed to develop the DC for ACC
use (assuming a perfectly efficient rectifier,
which is not likely at one volt out) things
are pretty thin, and we cannot afford to cut
the collector current of the second if stage
at all. If the taps on the last transformer are
wrong, no signal, no matter how strong, will
develop cutoff bias, and the receiver will wipe
the modulation off strong local signals. If
there is some doubt, feed the BFO into the
last if input full strength and see if the emit
ter current of the first if (as measured by the
voltage drop across the 1K resistor ) can be
forced to zero and beyond. The «beyond" is
to allow for modulation peaks.

The con trol voltage in the absence of a sig
nal is clamped by a coup le of silicon diodes
to about 1.1 volts forward bias. \Vhen the
AGC starts working, the diodes unclamp, but
the if voltage at the ACC rectifier has to be
about a half volt before this takes place, that

2.

ON

- - --- - - - ...,
I DiSASTER
~ PREVENTING

IN9 I /' I DiODE

I " . 12.6 ( NORMAL)
2.2A I AUTOMOBILE HOT

IW I (IGN ITION SWITCH
I ACESSORY POST)

- . I= B - MN 1500SI
(INSIDE) I

- - -1 i
F Ie;. A

is, the AGC is "delayed." Any good silicon
junction diode-power, top hat, a lloy, diffused,
or planar-will work here as the AGC clamp.
The types suggested are small. The detector
and AGC rectifiers are I N295, similar to 1~34

but small and tested as a dectector.
\Vhen a sq uelch is used, it is desirable to

set tthngs so the squelch opens b efore the
ACC starts to work. \ Vh en the BFO is turned
on, the AGC must be disabled, and to do
this we shift the line to a manual gain p ot.
The clamps still function to limit the maxi
mum-gain forward bias to a safe value.

The oscillator circuit is a modified Colpitts.
It is not as easy to get going as a vacuum
tube oscillator because there is not any amp li
tude-controlling mechanism in a transistor os
cillator equal to the gnd-leak-and-condenser
we are used to in tubes. Because the oscillator
is around 7 mc, and a good oscillator tran
sistor should be suitable for much higher fre
quency (so that th e transit time, which varies
with voltage and current and temperature,
will be small compared with ninety degrees
at operating frequency ) there is danger of
parasitics at hi gher frequencies , so a parasitic
choke was put in.

As in the fi rst m ixer, the amount of drive
is critical, and a bit of fiddling with the one
turn p ickup coil (move it along the form to
vary injection ) will be need ed. The oscillator
runs on the low side with the values shown.

The if amplifier as drawn has effectively five
tuned circuits . The Clcvite TF-O IA resonant
emitter bypass has about as much re jection of
off-frequency signals as another transformer. If
you can't get one, u se an 0.1 m£ capacitor
in place of it . The if transformers are small
ferrite-core jobs, apparently U.S. made, which
have an unloaded "Q" of about 140 at 455
kc. As the drift transistors h ave hi gher outpu t
impedance than the alloy types wh ich were
common when these were designed, we h ave
our choice of more gain (by tapping the
collectors up ) or more selectivity (by using
the former collector tap ) :
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SSE

SB·33
TRANSCEI VER

389.50

5BHA LINE AR
AMPLIFI ER

279.50

Please send full i nfo rmat i on on 5BI ·LA
linear and 5B·33 Transceiver.

NAM E

NUMBER STREET

SB-33 /SBHA . . . diminutive duo •. . four-band 180-40-20-151 SSB
transceiver / exciter and high power linear amplif ier. Bright, state
of-the-art version of a full thumping kilowatt . .. entire ly self
contained, including all po wer supplies ... in two tiny cabinets!
The on ly "extras" needed are microphone •. . antenna .. . two
lineal fe et of mounting space . . . and a strong desire for a clean
cut big signal. And when you look at the photograph above, tthe
664 dynamic does look big in comparison to the linear amplifier
behind it) consider that the 58·33 transceiver on the right also
includes an outstanding re ceiver capable of solid-copy reception
of the OX that is bound to be stirred up by the KW signal from
your powerful pair.
Asi de from the use of advanced sol id-state ci rcuitry and tech
niques, there are at least 37 other good reasons why SB-33 can
be so small and st ill deliver in such a convincing manner
18 transistors, 18 diodes and 1 zener diode! (The heavy-duty
work is done by two rugged Pl-500 beam tetrodes and a 12DQ7
driver). The SBI -LA linear uses 6- 6JE6's for 1000 watts -P.E.P_
on 8040-20 and 750 watts P.E.P. on 15, achieves its small size
in par t by careful design and by the use of an all-solid-state
voltage-mult iplyingpower supply.

See these best buys at your SBE distributor- compare them fully
with anyth ing else ava ilable, feature-wise, price-wise. (Remem·
bering that SB·33 has Hands-panel selectable sidebands
Collins Mechanical Filter-built-in 117V AC power supply and
loudspeaker, is Wi-H, 11 '/.! "W, 101"-0, wei ghs 15 pounds.

Export sal es: Raytheon Company, Internat ional Sal es & Service s. Lexington 73, Massachusetts, U.S.A .

CITY ZONE STATE

{SSE/SIDEBAND ENGINEERS
317 Roebli ng Rd. So. San francIsco, Calif.

An operat ion of We bster Manufacturing

Model SB2·DCP
DC to AC INVERTER
for SB-33 lonlyl
Qu iet . .. entirely
solid-state,
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\ Ve went for selectivity, except in the last
transformer, which is heavily loaded by the
diodes. Most 45.5 kc transistor if cans found
in small six-transistor radios can be used in
place of those specified: the connections are
fairl y standard. If more selectivity is needed,
two coils coupled by a capacitor could also
be used between the mixer and first if, with
only a small reduction in overa ll gain. The
coupling capacitor between the paired coils
is run to the tap, so that a larger, easier to
control capacitance can be used.

To align the if amplifier, a signal may be
"stolen" from another receiver, by wrapping
a wire around the last if plate lead in your
HQ 129 or whatever, and tacking it to the
base lead of the mixer in the transistor re
ceiver. Tune the I1Q 129 to a nice strong
broadcast station and start twiddling screws.
The single-tuned coils are just peaked for
maximum output measured with a Simpson,
etc. across the audio gain control (about one
volt at most ) and the double-tuned pair is
adjusted by clipping about lOO mmf across
the primary terminals of one can and trim
ming up the other, then moving the 100 mmf
to the primary terminals of the other can and
peaking the Iirst.

The audio am plifier is conventional. It
d iffers from most small transistor radio audio
amps in that it runs on 12 volts and puts out
half a watt rather than 9 volts and a quarter
watt. The idling current of the class-B ampli
fier should be about 2 rna. Less gives scratchy
quality, more uses too much electricitv. The
d iode gives a no-signal bias which \"ari~s with
temperature in the righ t way to compensate
for the thermal characteristics of the output
transistors. If a IN2326 is not available any
cheap alloy PNP transistor may be used, con
necting to the base as cathode and hooking
collector to emitter for anode. A small ad
justment in the idling current can be made
by changing the value of the emitter resistor
in the first audio stage.

The BFO circuit shown will work with al
most any alloy transistor, but the loading on
the signal circuits will be a little less with
the drift unit specified . Any interstage if trans
former will work. The BFa is tuned to band
center. No pitch control is provided.

If sq uelch is desired, it is inserted as shown
in Fig. 7. The manual rf gain pot is used to
set the squelch level, when that function is in
use.

In the first model, one transistor was
switched between BFO and squelch. The
BFO was too near the front end of the re-
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ceiver, and BFO harmonics were all over the
dial. Segregating the BFa fixed this: in the
photos the BFO assembly is tacked on above
chassis. In the receiver shown in the photos,
a transistor is in the squelch socket, but the
socket is not wired.

A list of possible transistor types for the
receiver is given in Table 2. The recommend
ed types cost from fifty cents each for some
audio types to about a dollar each for the
7-11 rf and two and a half for the hot six
meter rf stage. You may find someth ing satis
factory in your pickle jars full of slightly sur
plus semicond uctors, but it's not too like lv.
The types used in Japanese A~I (not A~I-F~I )

radios will not be suitable. Required collector
breakdown voltage is at least 20, and 30 is
better.

. WlOOP
T able of Tran smitter T ransistor T ypes

A . S ilicon NPN R F Power t ransistors
O scillator ; Some 2N697, 706, 707 , 708 some 2N7 18, 753,

759, 760, 9 13, 9 14, 9 15, 9 16, 95 7, 2N834, 2NlJ38,
150 5, 1506, 2297.

Doubler : 2N707, 708, 915, 1505, 1491, 229 7. If modu 
lated, may have voltage breakdown problems. 2N 1506,
2N 1492, 2N1493, 2:\ 1342, 2.:\"22 18, 2.:\"3 118 should be
O .K. modulated.

250· mil iwatt fi nal: 2.:\"1 506, 2X2876, 2N2631, PT531,
TA 2084, 2X 1978. 2N31l8. X othing more than fi ve
yea rs old.

1.5·watt final : 2 :'\28 76, TA 2084 , PT657.
XPX AF amplifier: 2:\"35, 78, 167, 169, 214, 388, 445,

634, 635 etc.
P NP A F d rt ver : 2 XH, 188, 24 1. 270, 396, 404 , 407 and

many more.
M odulator : 2N l 172 , 2826, 28 27, 2N301, 176, 276 , 342,

553 , 554.
T able of Receiver Transistor T ypes

Ccuvc rrer-R F 2N 1742. 2:'\2494, 2495 , P A D T -28, 2 X 502A,
RCA 2:\ 2873, P hilco T 1694, 2N ll 77 (last choice)

:\Iixer 2N 1743, 2089, lI77, 1179, 2X 1745 , 2 N 15 17
O sc. 2K I 744, 1743, 1178, 208 4, 1517 , 1745, 1868, 2 :\"501
7·11 RF l K2089 , 1180, 1517, 2084, l X38 4, 370, l X I716,

1747
mixer 2N2089, 1180, 1517, 208 4, 2:\ 372, 2:\274, 2N 247
oscillator 2N37 1, 1526, o thers will work, may need changes

in feedback.
I F s , 2N1638 , 2N 2091, any listed above, for HF or mixer
li F O almost any compu ter ur drift t ransistor, lN 163 1,

1637, 247 , 274. Squelch -an ything.
AF driver & af ou tput 2N 270, 241 A , 188A 525, 2N4 3A

2 X I413, 2X I924, 2Nl192
Zener diode = L "200, or a ny up to l ~ watts, 6.8 to 8.2

volts nominal.
N ote on transmitter tran sis tors : T he types used a re

Silicon NPN. If suitable trans istors are not available on
a beg, borrow, or buy su rplus basis, it may be advisable
to cons ider u sing the A mperex 2N1786 P NP g ermanium
un it , announced some time a fte r these t ransmitters were
bu ilt . (Amperex E lectronic Corp., 230 D uffy Ave.,
H icksville, N. Y. has report # Sl 13 on how to use it.)
T he main di sadvantage is that the 2786s we have tested
had roug'lrly 30 volt collector breakdown , so that A~l

at 12 supply volts is not practical. The proper solut ion is
to use series modulation from a 12v supply, or NF:\I , or
a collector supply dropping resistor, adjustable so a s to
se t up for maximum collector voltage that the transistor
will s tand and still modulate properly. The Amperex
report suggests that lN2207's can be used in the driver
stages. The driver t ransistor costs under two dollars, the
2N2786 u nd er five. Carrier output level for A~l would
be about 1 40~t w. F or N F M, abou t half a watt out could
be obtained.
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send for NEW FREE
CRYSTAL CATALOG

with NEW TRANSISTOR
OSCILLATOR CIRCUITS
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Now that you

ask

NOW ... 48 HOUR SHIPMENT
ALL TEXAS CRYSTALS are m a de to ex a ctin g
s p eci fi ca t ions , q ualit y checked , a n d uncon di 
t iona ll y gua ranteed!

DRAKE 2·B Receiver Crystals $4.00
(All Channels-Order by Freq.)

OVEN-TYPE CRYSTALS
For Motorola , GE, Gonset, Bendix, etc .

Add $2.00 per crystal to above prices
SUB·MINIATURE PRICES s1;ghtly h;gher. .

C IT IZ E N BAND Class "D" Crystals· •__ .. $2 .95
O v er 50 ,000 en crys t a ls in s t oc k for all s e ts
and channel s . both H C6/ U and mi n iatu re tvpes ,
To insure prope r correlatio n a n d cor re ct freq.
op erat ion . o rder b y m anufa ctu rer m o de l num 
be r and c hannel.

D ivi s ion of

AND
4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213·731·2258

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE
NON-OVEN CRYSTALS

T op performan ce a ssu r ed wit h qualfty con .
trolled throughout man u fa cture. Go ld or si lve r
plati ng a cts as electrodes. C rystals are s p ring
mo unted and s ea led under v acu u m or filled
with in e rt gas. Very high fr equency stability.
M a x. cu r r e n t ca pa ci t y is 10 m illiwa tts-5 fo r
o vertone typ e. Conformity to m il itary specifi .
ca t io ns g u r anteed .
1000KC to 1600KC ( F u nd. Freq .) •.._ .__..__ .. •

. Pri ces on Re.que s t
1601 KC to 2 00 0 KC ( F u n d. Freq.) $5.00 e a .
200lKC to 25(lOKC ( F u nd . Freq.) __._ 4 .00 e a.
2501 K C to 5000KC ( F u n d . Freq.) ••••_ 3.50 ea.
5 0 0 1 KC t o 7000KC (Fund . Freq.) •.._ _ 3 .90 ea.
700lKC to 1O,000KC (Fund . Freq.) . __. 3.25 e a.
10,OOIKC to 15,000KC (Fund . Freq.) 3.7 5 ea.
15MC t o 20MC (Fund . Freq .) . .._ 5.00 ea.

OVERTONE CRYSTALS
15MC to 30MC Third Overtone. •• $3 .85 ea.
3 0 MC t o 40M C Third Overtone .__..__. 4 .10 ea.
40MC to 65MC Third or Fifth Overtone 4 .50 ea.
65MC to 100M C Fifth Overtone ..__._.. 6 .0 0 ea .

Send for new Citizen Band Crystal lnter
changeability Chart with Texas Crystals
Code System.

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. , 73·9
1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE 6·2109

Ken Cole W7 1D'
P.O. Box 3
Vashon, Wash.

The readers of a certain magazine, wh ich I
won't iden tify further-except to point out that
it receives mail at a New Hampshire post of
fice-found in their August '63 issue a thought
provoking ballot. Some of the thoughts pro
voked might surprise the editor. Polling of
readers by edi tors is commonplace, and often
enough the readers are p leased by the impli
cation of interest and indulge the editor in
return . But the q ues tion should deal with the
issue simply and specifically, and in the cited
case I think the phrasing was oversimplified
and un specific. H ow can anyone be in favor
of, or against, restricted phone bands unless
he knows the conditions- wha t, why, where,
when, and most of all - who?

This was annoying to me because \Vayn e
Green's d edication and energy are invaluable
to us, and I think the ham community is in
trouble. I would like to see more polling of
opinion by 73 on current and future problems,
but only following upon a lively d iscussion of
each issue, and then by ballots spelling out
the saner proposals and free of ambiguity. The
fact that the editor of 73 projects his personal
ity rather eloquently may leave some readers
thinking he isn't vitally interested in reflecting
our op inions . H e is. But he can't read you r
mind. This is our opportunity; let's have more
views and then more ballots. In this prickly
mood I hope to use up some space in 73 to
d isagree with the editor on one item, agree
on another and invite comment (!) on a third.

Perhaps we can d issipate some of the heat
arguing terms and save the light to illuminate
the issues. Labels should be exact or they be
come worse than useless. In our own time heed
less loyalty to reckless orators has led whole
nations to disaster, so while we have an open
forum for the exchange of opinion we had
better use it. It's good practice, and a reminder
that our favorite form of government is based
on responsib le d ebate.
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Apparently the bad word in "Incentive Li
censing" is incentive but the reasoning behind
this escapes me. Incentives keep us alive. Our
years are spent working toward goals of one
sort or another-beginning, I suppose, with
food, and ending with our ind ividual defini
tions of a state of grace. Success is an occasion
al thing and inconclusive; "pursuit of happi
ness" was astute phrasing-the striving is life
itself. Incentives are here to stay, I hope.

If the restricting of certain privileges (side
band and portions of twenty are speculat ions
[ hear most often ) to a specific grade of
license is the point of controversy, I'm for it.
And if anyone loses ground in the shuffle he
can catch up at his own convenience, if he's
interested, by earn ing the grade carrying the
authorization he wants. Our licenses confer
privileges, not franchises, and in the light of
what has happened on the electronic scene in
the last few years a reappraisa l of our quali
fi ca tions may be in order. If you doubt it, listen
to the bickering on 75 and the clang of
swords on 20. Check stab ilities and bandwidths,
and reflect on the proliferation of phasing,
filt ering, VOX, elastic linears, compacted kilo
watts and the five-dollar-down boom.

\Ve worked for our ham tickets for many
reasons. My original incentive derived simply
from the concept of instant communication
with unseen strangers. The mystique of private
access to an invisible world was irresistible, but
had it been free for the asking I doubt that
hamming would have long competed success
fully with the many interests that fascinate and
plagu e most adolescents, for learning the code
was tedious and theory a big, black hole. The
self-discipline requisite to serious studying
was new to me, but what I had failed to learn
about it in high school came in the effort of
gett ing that fi rst ham ticket. It was a good
lesson .

A-3 on 75 and the challenge of moving up a
step provided the next incentive. Evolving curi
osity and the acquisition of new privileges led
automatically to a wider technical horizon and
renewed effort. It would seem that, so long
as a subject holds one's interest, this simple
escalation by response to incentive describes
an ideal educative situation. The goals are
clearly defined and progress is timed to the
applicant's own schedule. In my own case, and
I inflict this recital on you because I've heard
too many operators moan that some licenses
are beyond their ability, Amateur Extra, First
Phone and First Telegraph were difficult to
get for I have had no technical training; at
the sound of the word "mathematics" my brain
sq ueaks in fright and skitters out of sight, and

'0

finally, I learn very slowly. Not slowly for a
turtle, but very slowly for a human being. If
the system worked for me it will work for any
one, and here and now I dedicate retroactively
to Incentive Licensing- administered under
various governmental auspices-my aeronauti
cal, marine, marriage and radio p rivileges and
I'll throw in for good measure the prerequisites
of a hatful of Bar Pilot Licenses granted with
contrasting carelessness by seaport saloon
keepers. Reflecting now on the hours of study
these certificates represent I'm surprised that
I'm still not smart. But I'm happy-and that's
what counts in a democracy. \Vhat we need
is more incentives.

To avoid being accused of claim-jumping
by another magazine, I have refrained from
referring to Incentive Licensing as "The Amer
ican Way" , however, the subject of other maga
zines having now been rather lamely int ro
d uced I would like to drop a curtsy to a th ird
publication, QST, and file a wordy little dis
claimer here to the effect that my touting of
Incentive Licensing does not imply support of
ARRL policy on the issue and I'm sure they
couldn't care less. I may labor the point but
I beg indulgence on the grounds that non
conformists are jealous of their isolation and
picky about circumstantial alignments. Inci
dental to the sub ject of alignment, I was sur
pri sed to learn from five local hams questioned
that one smokes filter-tips, three smoke cigar
ettes, four use a popular pain-killer-blended
not buHered-and all five are ex-members of
the ARRL. Their reasons for separation vary
from my own in detail , but agree on the simple
proposition that the League is not representa
tive of our interest in amateu r radio. After
detennining that thei r independent posi tions
were not products of the ARRL stand on any
one matter, and provoking some suspicion of
the motives behind my curiosity, [ pedalled
away with stud ied nonchalance.

Certainly the League does speak for many
thousands of hams; the ARRL is indeed large,
reputable and impressive, and it has my re
spect-but I claim the right to differ with it.
And this brings me to "T he Amateur's Code,"
a canon prominently displayed in "T he Radio
Amateur's Handbook." Item one includes the
dictum: "He ahides by the pledges given by
the ARRL in his behalf to the public and the
G " I "H hiovemment. tern two: e owes IS amateur
radio to the American Radio Relay League, and
he offers it his unswerving loyalty." After mull
ing this over enough tim es I realized that as
an occasional d issident I did not fit the mold ,
and [ had better reserve my all out pledge
abiding, debt attesting and unswerving loyal-
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SYSTEM
OF REMOTE CONTROLLED
COMMUNICATION

AS USED WITH OUR FAMILY OF

__DDR·5 RECEIVERS

THE TECHNIMATIC· TUNING SYSTEM permits
an operator to tune both transmitters and re
ceivers remotely to frequencies and various
m odes of operat ion on an automat ic and pre
programmed basis by means of pre-cut tapes.
cards, memory systems or manua l selection and
provides a readback of information to the operator showing him that
the selected tuning functions have. in fact. been performed.

The system is unique in that manual override is provided at t he receive
site; however, any change in the posit ioni ng of th e contro ls at the
receive si te would automatica lly be indicated on the remote con
tro ller' s console. Tun ing fu nctions of tra nsmitters and receivers, in
eludi ng t he selection of frequency, audio and RF levels, sideba nd
selection are controlled at this console. Readback indication of t he
frequency to which the remote units have been tuned to is presented
by 1" illuminated digital display at t he operator's console. Other
tuning funct ions are displayed on illuminated indicators.
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Il lustrated above is a
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fo r photographing.
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receiver combinations
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Brochure avai lab le on
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ty to other entities-such as my wife, and UncIe
Whiskers, both of whom have in the past
found occasion to exact fealty on equally
sweeping terms, but for somewhat more vital
reasons.

T he more 1 thought about it the more it
seemed that an incorporated group which rc
fers to itself with some justice as "powerful and
prosperous," and works to influence legislation
in \Vashington, and treaties in Geneva, should
advertise its assumption of mandate less grand
ly, and consider a code more responsive to the
ferment of opinion in its membership. Mono
lithic qualities in an organization indicate ri
gidi ty, not vitality; and not an end uring firm
ness, but a hardening of corporate arteries.

On one subject, thank goodness, 1 lind my
self in complete agreement with Wayne Green
- licensing fees. I even go along with his rea
soning and that should take care of the sub
ject, excep t that as a prospective fee-payer I
naturally want to make stupid suggestions
about how my money should be used. T o clear
the air (inside joke ) and give everyone really
interested a fair shake 1 think the FCC should

Jim Kyl e KSJ KX
1236 N. E. 44th St.
Okla homa City, Oklo.

More Notes on the

6DQ5
One of the more popular IOO-watt-output

final amplifier tubes around these days is the
6DQ5; this happy little horizontal-output bot
tle operates at approximately the same ratings
as a 6146, but delivers nearly half again more
Hii' output.

And with such a bonus built in, quite a few
design ers of commercial gea r have also latched
onto the Dog Queen Five as a natural. The
Swan transceiver is one notable example of
this.

Ilowever, it has recently come to our at
tention that the Dog Queen Five has another
characteristic not shared by other tube types
and this one is bad rather than good. A 6146 is

re-examine every licensee in return for the firs t
renewal fee. And subsequently an examination
with every other renewal shouldn't be too pain
ful a test of an amateur's interest in the art.
Electronic progress has been wild, and a dec
ade is a long time in our field and our age.
He-examination would mean to me getting
out the lead and the books, or getting off
the air, and it might tum out to be all three,
but it would keep dilettantes from exploiting
an international medium already suffering from
its own population explosion, and the incen
tive and privileges would sti ll be there for
everyone whose interest is serious . T he art
would gain proportionately and it would be
a pleasure again to listen to the ham bands.

Incentive Licensing is logical; re-examination
would make reasonable frequency and emission
restrictions fair and invigorate the community,
and last but not least, "grandfather clauses" are
pious abominations. If you have any interest
in these matters, and I p resume you do, I
hope you will write, for or against , to 73 and
the FCC.

. . . W7IDF

a 6146 is a 6146, regardless of who made it;
the same is not true of a 6DQ5.

The tube manuals bring this out clearly,
but we hesitated to believe it since the whole
idea of tube type numbering is to ensu re
that all tubes with the same type number are
electrically interchangeable.

All 6DQ5's have the same base wiring, and
approximately the same ratings in TV service;
however, the similarity ends there.

Before we get specific and start naming
names, let us hasten to point out that no slight
is intended toward the manufacturers involved.
Our purpose is rather to avoid possible com
plaints from unhappy 6DQ5 users. After all,
the manufacturers stilI don't rate this tube for
RF service, so it's quite possible none of them
have become aware of the differences yet!

Now, if you have a copy available, tum to
page 199 of RCA Receiving Tube Manual
RC-19 and take a look at the set of curves
numbered "92CM-9311T." These are for the
6DQ.5 at zero grid bias, with screen voltage
varied. What we're looking at is the position
of the "knee" or sharp change in direct ion of
the curve.

\Vith 100 volts on the screen, the knee occurs
at about 35 volts on the plate , and 260 rna of
plate current . \Vith screen voltage upped to
125, the knee moves to 45 volts and 520 rna;
with screen at 150, the knee is at 50 volts and
700 rna.

Now get a copy of the detailed G-E speci-
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fication sheet on the 6DQ5; the one we're using
is dated November, 1962, and the set of curves
is numbered "K-556 11-TD 181-2."

Check the knee points. With 100 volts on
the screen, the knee is at 60 volts and 410 rna.
At 125 volts, the knee moves to 70 volts and
550 rna. And at 150 volts on the screen, the
knee is at 75 volts, 720 rna.

It doesn't take an Einstein to figure out that
the G-E version of the tube has a knee voltage
about half again higher than th at of the RCA
variety. The higher knee voltage, in tum,
means reduced power output is available even
though the G-E tube does draw more current
at the kn ee. The RF power available at the
plate is equal to the plate voltage swing (from
B + voltage down to the knee point ) times
the average plate current (knee value divided
by four ) times a constan t 0.862 which allows
for conversion from peak pulse values to RMS
power out.

Thus with 600 volts on the plate and 150
on the screen, the RCA 6DQ5 would deliver
about 83 watts of power output while d rawing
175 rna. The G-E version would deliver only
81 watts while drawing 180 rna.

This doesn't sound like much difference, but
plate-dissipation ratings enter at this point to
limit th e maximum power input to the tube
with lower efficiency, thus extending the differ
ence.

In practice, \V5PPE reports a power output
drop of about 15 to 20 percent when replacing
the RCA version with the G-E type. This was
in a Swan.

And before too many feelings are hurt at
G-E, we must hasten to add that Sylvania and
Tung-Sol also make 6DQ5's to this same speci
fication . It appears, then, that the RCA 6DQ5
can only be replaced by another from RCA.

But we wouldn't want to make that a fl at
statement, since we haven't examined all the
Dog Queen Fives on the market.

The physical differences between the "low
knee" and "high-knee" versions of the rube are
easily distinguished . The photo shows one of
each type side by side for comparison. The
low-knee version, at left, is about ~-inch taller,
has the getter at the top of the tube, and
carries three perforations in each side of the
anode structure.

The high-kn ee version, at right, has the
getter at the side, and the anode structure is
solid.

In audio and T V service, both perform equal
ly well and are as interchangeable as you
would expect. But at I\F , watch out. The
power you lose will be your own.

. . . K5JKX
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For Antenna Wire

Copperweld #6-#18
Solid Copper # 12-#14
Stranded Copper 7x22 - 7x26

For Guy Wire

Galvanized Steel 4x20 - 7x18 -
12x20

Aircraft temper aluminum 7x18
Copperweld 6x20 - 8x18
Tiller Coble 3/32"

For Feeder Wire

Twin Lead
Open Wire
Coax
Open Twin Lead

Ground Wire

Solid dead soft aluminum #6 - # 8
Rotor Cable - Mike Cable - High Volt
age Wire. Plus dozens more types of
wire and cable . .. AND MIL SPEC
WIRE AND CABLE WITH CERTIFI 
CATION.

Send fo r oll r cotolog

Saxton Wire and Cable
4121 Park Avenue

Bronx 57, New York



Jim Kyl e K5JKX
1236 N. E. 44th St.
Oklahoma City, Oklo.

The SJS Receiver
Part 1

Satisfied with your receiver? You're a most
unusual ham if you answer yes! But with the
present high cost of new equipment, and the
apparent complexity of modifying the present
rig, you're probably resigned to struggling
along with what you have.

In the past co uple of years, a number of
excellent articles have appeared in the various
ham magazines describing homebrew receiver
projects. To cite just a few, there have been
Ted Crosby's IIBR units in QST, and the
several fin e units described in these pages by
John W onsowicz, W9DUT.

But most of these homebrew receivers ap
pear to have two points in common (besides
fine performance ): they seem a bit too com
plex for the newcomer to homebrewing, and
they all look more than a little expensive.

That's why the SJS was born; to be a simple,
inexpensive receiver capable of serving as the
only receiver at K5JKX, and still having enough
quality to provide satisfactory performance.

To achieve these ends, a rather unusual
looking device evolved. Simplicity was achieved
by going to a modified modular type of COB 

struction, and the expense department was
taken care of by raiding the surplus bins and
the junkbox quite freely.

The result in terms of performance : sta
bility is almost unsurpassable. From a cold
start, checking against the 15 me transmission
of ,,,,''V, no d rift was detectable after two
minutes. Another check 10 minutes after tum
on showed the freq uency to be about 200
cycles low; the receiver was again tuned to
zero-beat and let run another half hour. It was
still product -detecting the \V\VV signal with
no change in audio note at the end of that
time. This is frequency-meter stability, after
the 10-minute warmup.

Selectivity is excellent although it could
stand a bit of improvement for DX pileups on
the lower ends of 20. The selectivity curve is
fixed at approximately 4 kc, with steep enough
skirts to do an effect ive job of deciphering
DSll.

Sensitivity is determined entirely by the out
board converters used. On 50 me, sensitivity
is approximately 0.1 microvolt. On the lower
bands, antenna noise is easily evident and no
detailed checks were mad e.

You may have deduced by now that this is a
multiple-conversion un it following the basic
Collins approach, so the next question ought to
be "How about birdies?" I have found two,
neither object ionable. At first , there were many
more, but if vou follow the schematic and art i-

•
cle you shouldn't have to chase them the way
I did here!

And fin ally comes the question of image
rejection. It's possible to find some images,
but by proper tuning techniques they can be
kept 40 db or more down ; the kilowatt across
town may pop up out of the band , but you
won't find man y commercials!

So now that you have the description of per
form ance, let's take a look at the SJS itself.

Physically, it consists of two 3~ inch relay
rack panels plus an assortment of "miniboxes"
hanging inside the rack. One of the panels
contains the tuning/audio unit while the other
contains the "in termediate converter". The
miniboxes house the various outboard convert
ers.

The tuning/ au dio unit began life as a BC
453 "Q-5er:' but any resemblance between the
present un it and the original command set is
purely accidental. I used a "junker" 453 which
had been given to me to get it off the shelves.
The only parts of it retained are the capacitor
gang, the rf-mixer-oscillator coil assembly, the
th ree if tran sformers, and the bfo coil assembly.
If the bypass capacitors are good you can use
them too; I used several and substitu ted new
Mylars for the rest .

The original circuit of the 453 was discard
ed and a new circuit (Fig. 1) was designed in
its place. The new circuit uses a 6BA6 rf
stage, hooked up conventionally, feeding a 12
AT7 mixer in the "Like New" circuit (73 , Octo
ber, 1961, page 32 ) . The oscillator is a triode
connected 6.-\. 1\:5. The two if stages are both
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6BA6's and are completely conventional. They
feed the AM detector through the final if can;
this detector is the Makino circuit (Ultimate
Ai'lL, VHF Horizons, July, 1962). In addition,
the last if plate feeds a shunt-diode AVC de
tector, and provides signal to the 6BUS product
detector.

Audio from the A~l detector and from the
product detector are both applied to the front
panel function switch; this switch also controls
Il+ to th e bfo grid of the 61lUS, and switch
es a padding capacitor into or out of the bfo
tank to select USB or LSB operation. This trick,
incidentally, was borrowed from Alan Margot,
\v6FZA, and his art icle in the January, 1962,
QST.

Audio from the function switch goes through
a 12AX7 cascaded amplifier with voltage gain
of approximately 1000, and drives a 6AQ5
power amplifier.

In the ave circuit, a diode and several re
sistors are combined to get a fas t-attack vari
able-release action ; the front-panel ave switch
gives fast, slow, and manual action. The rf
gain control is in the cathodes of the two if
stages and the rf stage; the audio gain control
is between the function switch and the first
audio stage. The speaker switch merely opens
the voice-coil leads to mute the unit
for standby.

The power supply for thi s un it is also en
closed in the chassis ; it provides approximately
120 volts at 50 rna, using a silicon diode and a
tiny TV-booster transformer. The ac switch is
on the rf gain control. The low voltage was
chosen after studying Bill Barn ard's article in
the Command Set Handbook on "Repackaging

the Command Set" for cool operation and low
est noise.

This tuner/ audio unit may not sound so
simple in the written description. but it
shouldn't take more than S to 10 hours to wire
it as all wiring is straightforward, point-to
point. The hardest part of all is installing the
tuning capacitor gang and hooking up the front
encl. Detailed instructions will be given later.

As you can sec by now, the tuner/ audio
unit takes rf energy in the range from 190 to
550 kc and gives you audio output. To be very
useful, an "intermediate converter" is necessary,
and that's the next unit .

\V6FZA's article mentioned earlier describes
an excellent "intermediate converter" he uses
with a BC-453 to bring the 14 me region
down to the 453's tuning range; he reported
(in private communications following appear
ance of his article) that he had no complaints
after two years' service, and if 14 me
and higher is your prime interest, this would
make a good unit to go ahead of the tuner.

However, I wanted to be able to listen on
40 as well, which would have required major
redesign of the W6FZA unit. In addition, I
wanted my "Intermediate converter" to match
the tuning unit in general size and appear
ance. Therefore, I designed my own.

It consists of a 6BJ6 rf stage, operated
grounded-grid (idea from W6AJF's VHF Hand
book) , with a tunable band-pass circuit in its
place. This stage feeds a 12AT7 "like new"
mixer, while a second 12AT7 serves as crystal
oscillator and cathode follower for output.

The front-panel controls are band-pass tun
ing (at left ) which operates just like an an-

.-
'i

.-.-
8 eB GJ ~

-'">
8 8 8 8 8

,e e -1.. '...

0'"
5I1l saUAflE o D o 8 8 8 114 0

"
, . .1.- . , , , ~-

,
, I~ I, 1~ 11I4----4- I Vl'-~Ia: ' -j' ,' - 1112 - . 1112 ' ,' "/4 ' ,' I "

,,' ' .' I V2:-=

FI GURE 2
RE Afl_ PANEL L AYOUT

-t
I
I
I
I,
I
I

J

~-,---,----

e
" '" MODE " SPK R

TUNE
0 3/8 @ 0 3/8 0 3/ 8 @>

0 3/ 8

- - - --- - -,
1 11 8~l 3;a'

, , ,.'. " " .'. ,- • • ,- • •,,-
F IG URE 3

,
I
I,,,
I
I
L

!--- - 3 3/4·'- --'_

r,

! ~~==::========..:..::..::=::..::..::..:::..::..::.=..:..::..:::.::..::.:J..c=~ ,--'-- ~ _t_*--
I. J
!. J

36 73 MAGAZINE



ROHN has these 6 IMPORTANT POINTS:

-
- -
m~·

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

Heavy Duty Self Supporting
l;Ind Guyed in Heighh of
37 - S4 feet (S51
71 - 88 feet (guyed)

,
ROHN

•
sets the l~ standard

~~

St l;l ndcu d Du ty Gu yed in
Heights of 37 - 54 - 88 - 105
and 122 feet

El;Ise of Operl;ltion - roller guides between sec t ions assure
easy, sa fe, frictio n-free ra ising and lowering. 5lrength
we lded t ubular steel sections overla p 3 feet a t maxi
mum height for extra st urdi ness a nd s t rengt h. Unique
ROHN r aising procedure raise, oil section, ' ogether- uni.
formly with an equal sect ion overla p at 0 11 heights !
Ver,otility- designed to sup por t the largest anten nae
..... ith co mplet e safe ty and assura nce ot an y height desired!
Si mple Inslallotion - inst all it yourself-use e ither fl at
base or s pecia l t ilting base (illust rated a bove ) depen d.
ing on your needs. Rated and rested - e n t ire line engi
neered so you ca n get exactly the right size a nd properly
rated to.....er for you r a ntenna . The ROHN line of towers
is complete. Zinc Gal va nized - hot di pped galvanizi ng a
st a ndard-not a n ext ra-wit h all ROH~ t o we rs: Prices
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today to: •'---

ROHN Manufacturing Co.

ten nn trimmer, to peak up the rf stage and
mixer at the same time; the bandswitch , which
selects one of three crystals (6800, 7150, or
7500 kc ) for the oscillator and simultaneously
pads the band-pass circuit to the righ t region .
the converter switch, which selects one of five
outboard converters as the input, and the pow
er switch.

For this unit, a 250 volt power supply was
chosen and built in; this supp ly powers not
only the intermediate converter, but any out
board converters which do not include their
own supplies. Hegu lated 150 volts, unregulated
+ 2.50, and filament voltage are availab le on
back-panel connectors. Filament voltage is al 
ways on, while both B+ voltages are switched
by the converter switch.

The intermediate converter covers the range
7 to 8.05 mc with no outboard converters
a ttached , allowing direct listening on 40 me
ters . In addition, any freq uency coverage de
sired can be achieved by putting a converter
with 7 me output ahead of it . As this is writ
ten, I am using a 50 mc converter on position
1. Position 2 is vacant. A 14.9-15 .9 me convert
er (International Crys tal KB-1 board with
7900 kc rock ) is in position 3 for WWV
checking (and some S\VL activity ). and posi
tion -4 connects directly to a 40-meter antenna.
Position 5, like position 2, is not in use.

\Vhile it might appear fro m th is description
that operation would be complex, it isn't. To
tum the rig on, the tuner rf gain and the
intermediate-converter power switch are both
rotated clockwise. When the unit warms up. the
band of in terest is chosen by the converter
switch, and is tuned by the tuning knob on the
tuner. T he d esired signal is peaked with the
band -pass tuni ng control. If a signal peaks with
this control clockwise while it is tuned at the
low-frequency end of the range, you are on an
image. It will go away if you simply move the
band-pass tuning to correspond with the main
tuning control.

Ready to build it (or a similar device with
some of your own modifications)? Let's go!

The starting place is the tuner/audio unit,
since this can be used in Q-5er fashion with
your old receiver u ntil you comple te the inter
mediate converter. Gather your junk BC-453,
a 6 X 3 X 17 chassis, appropriate tube sockets
and hand tools, and let's get to work.

First, strip the necessary parts from the
BC-453. Start by removing the if cans; they
come out easily from their plug-In sockets af
ter you remove the two small screws ( top of
chassis) at the corners. Next, remove the two
screws at the sid es of the chassis and u nplug
the front-end coil assembly. Now you can re-
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After checking to see that all filaments light
properly, remove tubes and disconnect ac pow
er (short out the filte r capaci tors , too, for
safety). Install the "\V2EW L" transformer and
wire all B+ lines, dressing the wires and de
coupling components as close to the chassis
as possible. Now you can finish up the 12AX7
audio stage, and reinsert the two audio tubes
for a checkout. If all is well so fa r, you should
be ab le to get a loud hum hy touching the
input grid of the 12AX7 with a screwdriver.

At th is stage, add the volume control and
sneaker switch Oil the front panel and connect
them in. You now have a fine aud io ampliHer
ready for service; the next few steps will him it
into a receiver.

Next step is to wire the 6nUS stage, and In
sert the last if transformer in its chassis hole
and connect it. The Makino-lmuter / Abt de
tector is hooked up separately on a five-point
tie strip and ins talled after th is wiring is corn
pie ted.

The other if t ransformers can be mounted
now; hold them in place with 4-40 screws and
nuts through the mounting lips, and connect
by soldering directly to the "sockets" on the
bottoms of the coils. Install the rf gain con
trol, the nvc switch, and the function switch
on the front panel, and wire the if stages and
the controls into the ci rcuit .

The ave components can he added con
veniently at this stage also. They fasten to a tie
point on the bot tom of the chass is, to the tube
socket, and to the ave switch.

All that remains is the front-end wiring.
Make all possibl e connections to the tube sock
ets . Connect generous lengths of insulated wire
to all tube-socket p ins which have any con
nections to be made to the coil assembly or
capac itor, since you won' t be able to get to
them later.

Now angle the tuning capacitor into posi
tion. Before installing it permanently, you11
probably want to add a dial as I did- just
trace off the calibration from the origin al dial
plate, except that the old "200" mark becomes
"0 " on the new dial and you go lip from
there, so that the dial reads from 0 to 3.50.
I used "lc trn-se t" lettering and copied the final
tracing with an office-copy machne, then glued
the copy to draft ing board and forced the
beard into place on the threaded hub of the
tuning capacitor.

The hairline ind icator behind the viewing
hole in the front panel was made by scratching
a line on a piece of lucite. T he whole works is
held in place by masking tape against the in
side of the chassis, and a No. 47 bulb across

~Qo
150

I'l
0

(]I

+
0

l()

8'
0

O~C1"

Tuning dial , full size tracing

l8

move the bfo coil assembly by removing four
screws (don't lose them! ) and all bypass capa
citors. Check the bypasses with a neon bulb
and a 150 volt source to make certain they
aren' t leaky or open . A good one will let the
bulb blink once, but no more. Any glow, or
lack of the initial blink, indicates a bad bypass.

We've saved the hardest part , removing the
capacitor gang, till last. Remove the tuning dial.
Behind it , you will find four small screws on
the panel. Loosen them hut do not remove
them yet. Xow check the connections to the
capacitors. The rf and mixer connections can
be removed at the capacitor, but you want to
retain as much of the original oscillator wiring
as possible. On mine, a -;':0. 12 wire ran dO\\11
to a feedthrough on the chassis, and dis
connect ing it from the feed through let me lift
the whole unit free. \Vhen you are certain you
have the wires under control, remove the four
screws and lift the capacitor free.

l\'ext step-and if it's late in the evening
wait till tomorrow because it's really the hard
est part of the whole job-is to drill and
shape aJI the holes in the chass is. The rear
skirt layout ( Fig. 2 ) and the panel template
( Fig. 3) should be of help here. After all
holes are drilled or punched, smooth off all
burrs and mount the tube sockets.

Now the wiring begins. Run the filament line
first. After it is complete to all sockets add the. ,
6AQ.5 outpu t stage components, including the
audio output transformer. Now, wire in the
power supply in the space between the output
transformer and the 6AQ5 socket (and as you
do this, you will understand why this order was
prescribed-the 6AQ.3 socket is inaccessible
after the power supply is Installedl ) .
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the filament circuit illuminates the d ial from
below.

To hold the capacitor in place, I used 4-40
screws 1 inch long, with %inch tubular spacers
to hold the capacitor back from the panel and
allow room for the dial. A short shaft extension
clamped to the splined shaft runs out to the big
spinner knob for tuning.

\Vith the capacitor mounted, the coil as
sembly is positioned so that the rotor just
clears the shield case and is fastened in by a
single screw through the end of the chassis.
Connections to the capacitor, coil assembly,
and front-end tubes are then completed .

The low voltage applied to the local oscilla
tor is low for a purpose; originally, the full 120
volts was applied. The result was more birdies
than I had ever heard before. Oscillator voltage
was lowered (by adding series resistance ) un
til the birds disappeared. Gain was not affect
ed. Thus, if you should find a bird or two, try
increasing resistance in the oscillator plate sup
ply line and they will undoubtedly go away.

Now, after checking all your wiring, you're
ready to fire up your tuner/audio unit and try
it out. Connecting directly to an antenna will
let you hear radio range stations operated by
FAA and the military, and you can check fre
quency calibra tion against these. Don't be mis-

led by "bassy' aud io though; these stations
feed high-Q antennas and they lose the side
bands at the transmitter. Audio quality wiII be
excellent with the unit in use on higher bands.

As mentioned earlier, you can use this unit
as a Q-5er, or (i f your interests are all at 14
mc and above ) you can put together the \V6
FZA intermediate converter. Other intermedi
ate converters already in print for this range
include Don Stoner's "Novice Q-5er" and a
later version in his "New Sideband Hand
book."

However, if you want to follow this unit all
the way through, you'll want to build the
SJS intermediate converter. It's a little long to
describe here-so we'll break at this point until
next month. And in the meantime, happy listen
ing!
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Another Antenna of Note
or Why did we ever move off the aide farm?

Having more wire than- brains, and being
of unsound mind (at least I was told this more
than once ) , a monstrou s idea Formed in my
mind one day. and unlike most of such, it was
actually carried out. The 20 meter VEE beam
has been described in the literature (73 Maga
zine for March, 1962 ) and one would be quite
sure it was enough to dampen my enthusiasm
for any more antenna projects. \Vrong! That
beam wouldn't load up on 80 or 40 worth two
cents. For years a roll of ;;18 copper coated
steel wire had been kicked about under the
workbench and had been almost chucked out
many times. One afternoon, while sitting at the
opera ting position biting my fingernails to the
q uick and wishing I could get on 80 meters
(all the good DX on 20 had already been
worked twice that day) I spied that miserable
roll of old wire. The rest is history. . ..

40

The handbooks were again consulted for
some rule-of-thumb guides as to antenna
lengths. As every Novice lIlOWS, or should, a
J2 wave on 80 meters is about 132 feet long,
and once cut will also load up on 40 and other
bands. Having spent my last thin dime on
the 20 meter VEE beam, I was looking for
something simple and this couldn't be much
simpler. One end was attached to the peak of
the house and the other end was run out
to .. . ? And that's how the thing got started.
There just wasn't any kind of a sky hook in
the 132 foot range.

A tear welled up in one eye, and the idea
was about to be dropped and a new hobby
pursued, when by chance a hawk flew over
head . I idly watched that hawk as he glided
and soared effortlessly overhead and finally as
if guided by p rovidence he flew in a line from
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over the peak of the house in the direction my
wire was lying on the grou nd . due east . As
my eyes followed him he Hew about 500 feet
due east and alighted in the top of a tree
growing at the top of a 150 foot hill .

My interest in ham radio and antennas
dropped to a low level as I became interested
in finding out if that bird had a nest in that
tree. I started out on a trot for the tree on
yon hilI, and after about five minutes of p uffing
along had reached my goal. The bird had by
th at time flown off, and 1 set out to climb the
scrub oak as it turned ou t to b e. From my
perch a bout 25 feet up I surveyed the coun try
side all around and was suddenly struck by a
stu pendous ideal \Vhy not run my antenna
from the house to the tree I was ensconced in?

A pulley was mounted in the tree and fitted
out with some rope and the antenna wire was
pulled skyward. With a wire 545 feet long
there was some question in my mind if the
stuff could even support its own weight with
out breaking, let alone keep from being so
sway-back in the middle that a center su pport
would be required. La and behold though, due
to the small gauge wire used, it was app arently
light enough to a lmost float on the b reeze. The
tree , being on a 150 foot rise was high enough
so that the wire never came closer than about
30 feet from the ground a t any point, and ac
tually sloped down hill to the house. When
the wind would blow vigorously, one end of
the wire might he rising while the other end
could be drop ping, or one end cou ld be still
while a local gust at the other end was whip
ping the deuce out of the far insulator. Small
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birds produced a curious reaction , which I
chose to call th e Banjo Effect. The fi rst bird
to a light on the wire caused a m ild trauma in
our household . The wire. it seemed . was
resonant a t some med ium audio frequency, and
when excited by the bird 's feet, would pro
duce a loud note, which was amplified by the
walls of the house . You will recall the house
was one of the an tenna supports. \Vhen more
than one b ird landed simultan eously on the
anten na, a strange symphony of atonal music
would be p roduced, and I must admi t in the
middle of the night it was rather spooky.

Then there was the South Wind Effect. A
south wind would cause a continuous pure
note to be emitted at approximately A above
middle C! The effect was similar to tuning in
\V\VV at loud volume and leaving it that way
for hours.

Now, to say that this an tenna was popular
with the rest of the family was not quite
accurate. They couldn 't seem to sacrifice at
all for the sake of some outstand ing 80 meter
contacts, which incid entally were quite re
markable.

Then came the d ay I was up on the roof
tightening up the monster. You see it stretched
out about I inch per week, an d requ ired pull
ing up frequ ently. 1 calculated that at that rate
it would have lasted for at least 5 .78 years. but
as we shall see it didn 't reach that crit ical old
age. It was n early dark as I stood up there
twisting the wire back through the insu lator,
and as far as I could see it was perfectl y clear
except for some clouds miles away on the
horizon. Suddenly I was jolted ou t of my skin
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by a shock which seemed to have more kick
than the day I fell across my i OO volt plate
supply and passed out on the bed! I almost
leaped off the roof! But luckily I was ab le to
hold on and regain my composure. Then out
of curiosity I watched the clouds on the hori
zon some miles away. A flash! And a funny
noise from the antenna insulator! That heat
lightning some 10 miles or more away was
inducing current in that long wire.

Some fas t th inking was in order . . . what
if a near-by storm should come up? Good
grief, the rig and perhaps the house wou ld
melt! In I went and out the window I came
with my wire cutters; the noble experiment
was over. With an agonizing slither the wire
dropped and pulled itself through the hay field .
Again I was stuck on the 20 meter band.

Oh! Incidentally, the hawk didn't have a
nest in that scrub oak after all.

Tuned Line Tank Circuits

Joseph Marsha ll WA4EPY
Ozone, Tenn.

A tuned-line makes a very efficient tank
circuit for VHF transmitters. Moreover, since
it can be made of inexpensive materials ob
tainable at any auto supply or hardware store.
it can often be the most convenient and
cheapest tank. Finally, with p roper design it
can provide operation on two bands at no
additional cost worth mentioning.

In view of all these advantages. tuned-lines
ought to be widely employed in home brewed
transmitters. Unfortunately, many hams are
scared off because tuned-lines seem to be a
mystery to them. Actually, no great knowl
edge is required to design a tuned-line tank
and it is rather easier, if anyth ing, to prune
and adjust than the conventional coil-conden
ser tank.

Let's take a look at Fig. lA, the circuit of
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a closed-end quarter-wave transmission tank.
Then look at Fig. I B which is the circuit of
an amplifier with a conventional coil-conden
ser tank. If we unw ound the coil and stretched
it out to make a hairpin loop , it would look
exactly like the closed-end transmission line.
Conversely. the transmission line is basically
identical to the circuit of the coil-condenser
amplifier. The line can represent the wire in
the coil. There is capacitance between the two
conductors of the line. between each conduc
tor and ground. and finally, there is capaci
tance wi thin the tube from each plate to
ground. Substituting all these in an equivalent
electrical circuit we get the diagram of Fig.
I C which. obviously. is identical with that of
the coil-condenser circuit. Thus we can say
that a coil is merely a closed-end transmission
line folded to a small dimension . A closed-end
quarter-wave line is a coil or inductance
stretched to its greatest d imension. In any
event, a closed-end transmission line will be
have exactly like a parallel-resonant circuit at
a frequency for which the line is effectively
a quarter wavelength long.

So far so good , but ordinarily we want to
operate over a range of frequencies-say from
50 to 54 me or 144 to 148 me. How are we
going to vary the frequency of the tuned line?
Exactly the same way as we vary it in a coil
condenser tank- ei ther by varying the ind uc
tance or the capacitance. We can change the in-
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ductance by stretching or shorten ing the line.
This can be done by making the line long
enough to resonate at the lowest frequency.
and then shortening it by moving a shorting
bar across the far end. Much more simply,
however, we can also vary the capacitance
simply by adding a variable capaci tor across
the line.

It happens that an open-end line a half
wave long also behaves exactly like a parallel
resonant coil-condenser tank; the only differ
ence being that the tank is split. Fig. 2B
shows the equivalent circu it. Here Ll and L2
are the inductances of the two conductors of
the line; C l and C2 are the capacitances
between each conductor and ground; C3 and
C4 are the capacitances of the output tubes
to ground; and C5 is the capaci tance between
the two cond uctors of the line. Transposing
th is to a more famili ar form we get the circuit
of 2C which is eq uivalent to that of a split
tank parallel resonant circuit . How do we
change frequency? \ Ve can stretch or shorten
the line. and at the same time vary the
capacity, by connecting a variable capacitor
from each end of the line to ground or across
the open end of the Iine. You can look at the
effect of this capacitor in either of two ways:
simply as an added capacitance across the
inductances in the circuit , or as a device
which stretches or shortens the line by
cha nging the reactance the signal faces.

One thing remains. T o work out a corn
pletely practical circuit. \Ve must feed the
two amplifiers with input power. The proper
point a t which to feed such a circuit is the
electrical center. In the case of the closed-end
tuned line the electrical center is in the cen
ter of the line. Hence. we can feed de voltage
at this point . Thus we get the practical quar
ter-wave tuned line circuit of F ig. 3A.

In the case of a half-wave open end line
the wave pattern along the line is such that
the rf cold point is just about a t the electrical
center of each cond uctor. Therefore, we will
feed the dc a t this point through a pair of
chokes and hence the practical half-wave
open-end tuned line circuit looks like F ig.
311.
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Two-Bond Operation
Before getting down to the practical aspects

of designing and adjusting a tuned line tank,
let us first see how it is possible to operate
such an amplifier on two bands.

First take the case of the closed-end
quarter-wave line. Obviously we can make
the line long enough to resonate in the lower
of two bands, and then move the shorting
bar to shorten the line so it resonates on the
higher hand .

In the case of 6 and 2 meter operation, we
can take sriil another approach . \Vith the end
closed as we have looked at it up to this
point, we can design the line to resonate in
the 2 meter band. Now suppose we open the
line bv removing the shorting bar at the end,
and replace the shorting bar with a center
tapped coi l. The two sections of the line will
be connectors connecting the coil to the con
denser and the condenser to the tube plates.
They will have some inductance which will
add to the Inductance of the coil but since
they have a relatively large cross section, the
inductance wUI be quite small. If the coil we
put at the end is properly designed we can
tune the circuit to the 6 meter band, with the
same tuning capacitor we used to tune the
line to 2 meters. Actually, to make the circu it
most p ractical, we make the line just a little
longer than necessary for 2 meters and fasten
the 6 meter coil permanently in place. T his
is our 6 meter tank. For 2 meter operation we
put in the shorting bar at the proper point,
just in front of the coil, to make the line itself
resonant on 2. Thus by removing the shorting
bar we get 6 meter operation, and with the
shorting bar in place we get 2 meter opera
tion. The shorting bar, of course, shorts ou t
the coil but the choke still feeds the electrical,
center of the circuit with dc current.

The necessity for add ing or removin g the
shorting bar is eliminated with an open-end
half-wave line. Again we design the line to
resonate as a half-wave open-end line in the
2 meter band, All we have to do to provide
for 6 meter operation is to substitute a split
tank coil for the two chokes at the de feed
point. The coil, with the inductance of the
line and the capacitor at the far end , forms
a parallel resonant coil-condenser tank on 6,
or a lower band for that matter, if the coil is
of a suitable size. The coils simply act as
chokes on 2 meters. T hus this tank will de
liver output either on 6 or 2 d epending on the
excitation, \Vith 6 meter excitation it will de
liver 6 meter power ; with 2 meter excitat ion it
will deliver 2 meter power. All we have to do
to change bands is to change excitation .

Thus a tuned line gives us as a bonus,
without much added complication, operation
on two bands instead of one. \Ve can design
a transmitter with the primary idea of 6 meter
operation and still p rovide for efficient two
meter operation or vice versa.

So much for theory. Now let's get down to
p ractical considerations. T he first decision that
you will have to make is whether to use the
q uarter-wave or half-wave line. This will de
pend partly on the avnlnble space, and partly
on convenience in band-changin g. A quarter
wave line is obviously shorter and will oc
cupy less space in the transmitter. The quarter
wave line is the simplest choice un til we get
into the UH F range where it may be too
small to provide a good arrangement. The
quarter-wave line may be used on two bands
either b y moving the shorting bar or by re
moving the shorting bar and substitu ting a
coil resonant in the circuit on the lower band.

The half-wave line cannot be used conven
iently as a tuned line on two bands. \Ve
would not only have to move the condenser
along the line, but also the two chokes ~e
cause the de feed point will also change WI th
frequency. However, it is very co~v~nient. for
6 and 2 meter operation because It IS possibl e
to change from one band to another with~ut

switching, moving shorting bars or anything
else-merely by changing the excitation fed
into the amplifier.
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table or bench top . Take your grid d ip oscilla
tor and couple it to the line in the middle.
Turn the tuning capacitor to nearly minimum
capacitance and tune the gdo to resonance as
indicated by the dip on its meter. T he
chances are that the d ip will occur at a fre
quency lower than 144 me, indicating a line
that is too long. Cut an inch off the ends of
the tubing and try again. Keep this up until
the gdo shows that the line resonates at
around 148 me with the tuning capacitor
near minimum capacitance. Tuning the ca
pacator to high capacitance will lower the
frequency and you should get enough spread
to cover the entire 144·148 me band . You
now have approximately the right length of
line. You can prune it exactly when you
mount the tubes, condenser, etc. , on the chas
SIS.

Pruning a quarter-wave line is easier. Start
with th e line abou t ] 2 or even 14 inches
long. The most convenient tuning capacitor is
a neutralizin g capaci tor taken apart and
mounted on the two lines so that the tw o
d iscs are between the two lines and can be
moved toward each other for tuning. The
capacitor is mounted as close to the tube end
of the line as is convenient without getting
the capacitor too close to the tubes or other
components. If you use bar stock or strap, the
normal kind of capacitor can be mounted on
top of or below the straps and directly to
them.

ConpIe the gdo to this line. Turn the tuning
capacitor to near minimum capacitance. Take
a piece of metal and short the far end of the
line. Resonate the gdo. If, as is most likely,
the line resonates at a frequency below 144
me, move the shorting strap to shorten the
line; repeat resonating with the gdo until you
find the point where the line resonates at 148
me with the tuning capacitor near minimum
capacitance. Now tune the capacitor to see if
you get coverage of the full 2 meter band.
Cut the line about an inch longer than ind i
cated to provide a safety factor for final prun
ing and also, if you are going to use the crt
cuit on 6, space for mounting the 6 meter coil.

Finding the El ectr icol Cente r
With the line of approximately the right

length, you can now arrange your parts on
the chassis and mount th e tubes, condensers,

246
F in me

F in me

and a quarter wave line would be :

However, a practical tuned line tank is always
very much shorter than this. This is because
th e cap aci tances shorten the line , and th ere
is always a certain amount of inductan ce in
the leads from line to tubes and in the capac
itor. As a rule the half-wave line will be only
about a q uarter-wave long and the quarter
wave line will be roughly an eighth-wave
long.

For example, a half wave line at 144 me
according to the formula would be some 34
inches long. A quarter-wave line some 17
inches long. In p ractice- with typical trans
mitting tubes, tuning capaci tors and layout
arrangements-the half-wave line will be
something between 14 and 20 in ches long
and the quarter wave line between 7 and 10
inches long. This shortening of the practical
line makes a quarter-wave line quite practical
on 6 meters since it would be some 20 to 30
inches long instead of the 50 to 60 inches
that you might expect from the formula .

It would be possible to determine the ac
tunl length mathematically, but it is much
more simple to do it by cut and try. For
example, take the case of a half-wave line to
be used in a combination 6 and 2 meter trans
mit ter. F or a good Q on 6, where the circuit
will be a coil-condenser tank, the capaci
tance ought to be between 15 and 25 mmfd.
So we chose a split stator or butterfly variable
condenser in this range. For the first trial we
can take two pieces of tubing or strap about
20 inches long, or longer, if you want to play
safe. With appropriate temporary straps,
connect one end of each piece of tubing to the
stators of the condenser, and the other end to
the p lates of the amplifier tubes (being sure
that the cathode of the tube is grounded so
th at the pla te-to-ground cap acitance will be
come part of th e circuit ) . T his can be done in
a temporary breadboard arrangement on a

How Long 0 Li ne
T he formula for t ransmission line lengths

is the same as for antennas. A h alf wave line
492
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etc. The line can he bent if necessary to pro
vide a suitable arrangement or to save space.
Though circular bends are p referred, you can
use right angle bends if they are necessary.

\Vhen you have everything in place you can
do the final pruning with the gdo so that you
can cover the entire 2 meter band with the
range p rovided b y the tuning capaci tor. Hav
ing done this and fastened everything d own in
fin al form, couple the gdo to the line (not
too t ightly ). Resonate the line to about 146
me as indicated b y the dip on the gdo. In the
case of the quarter-wave closed-end line, the
electrical center should be in the cen-ter of the
shorting bar. You can check this by taking a
long screwd river, and touching the chassis
with one end and the shaft to the center of
the bar. If the tank is balanced, doing this
will not change the reading on the gdo meter.
If it is not balanced exactly. the meter needl e
will move up or down. Move the screwd river
to one side or the other of the cen ter. Find
the point at which the meter reading is the
same when you touch the shorting bar with
the screwd river as it is when the screwd river
is removed. This is the precise electrical cen
ter. You can if you like, attach the de feed
point here. Or, you can balance the line, so
that the feed point does come a t the center
of the shorti ng bar.

The line can be balanced in several ways.
You can prune one of the tubes or bars slight
ly. Or you can skew the shorting bar slightly
so that one line is shorter. Or. vou can add a

•
balancing capaci tor. This can be a strip of
copper or a lumi num strap ground ed at one
end and mounted so that the other end is
close to one conductor, and can be moved
closer or farther away from it by bending. The
balancing capacitor should be on the side of
the line that is shorter. By ad justing this
capacitor you can move the electrical center
until it comes exactly in the middle of the
shorting bar.

\ Vhen the q uarte r-wave line is used wi th a
coil for 6 meter operation . the electrical center
should be at the center tap of the coil with the
shorting bar in place. You can move the tap
on the coil, or balance with the capacitor as
above. At any event, the point is to have the
de feed point at the precise electrical center
so the two sides of the circuit wil l be balanced
and, also, so that the choke will be at the rf
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null and hence will not be heated by an
unbalanced rf voltage.

In the case of the half-wave line. the
procedure is a little d ifferent. Having done
your final pruning of the line so that it covers
the desired band with the capacitor. couple
the gdo and resonate the line in the middle
of the band. Now take a lead pencil and run
the point along one of the conductors. Watch
ing the gdo meter you will note that the
reading will change as you move the pencil
along the line. At one point. however. the
meter reading will be exactly the same wheth
er the pencil touches the line or is removed.
This is the electrical center of that side of
the line. Murk it exactly. Do the same thing
on the other line and mark the electrical cen
ter there. These two points should be opposite
each other if the line is balanced. If it is not
balanced you can add capacitance to one
sid e with the piece of cop per or aluminum
strap until the two cen ters are opposite each
other. These are the points where you will
feed the dc and, in the case of a 6 and 2
meter amplifier. where you will have your 6
meter coi l. In any event you can arrange to
mount the chokes or the coil a t exactly these
two points.

The fact that you can so easily balance a
tuned-line tank is one of the reasons why a
tuned line can deliver high efficiency. A bal
anced tank will deliver most of the power to
the load . whereas an unbalanced one will
dissipate a good deal of power in the tank or
choke.

If you are going to operate on one band
only. you can connect your chokes to th is
electrical center and get on with the job. But
if you want to operate on the lower band . the
next step is to probide the coil for the lower
band.

In the case of the quarter-wave line , re
move the shorting bar. Make a trial coil and
attach it to the end of the line, grounding the
center of the coil through a .0005 to .001
capacitor. Couple the gdo to the coil, set the
tuning capacitor for about ~ capacitance and
dip the gdo. You want to hit 54 me. Prune the
coil by add ing or removing turns, by com
pressing or expanding the turns , until the
combination does resonate at 54 me-some
where between ~ and }2. the range of the
tuning condenser. You should be able to h it
50 me with the capacitor advanced to higher
capacitance. \Vhen you have a coil that pro
vides this range with enough capaci tance to
provide a good Q, change the gdo range to
the region of 150 to 400 me. Sweep the range
to make sure that the line d oes not resonate a t
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FIG, 8 HAL F-WAVE LI NE COUPLING OF DRIVER AND FINAL

some harmonic of 50 me. ]f it should resonate
at the same setting of the capacitor at the 6
meter fundamental and a precise harmonic of
it, change the coil by adding or reducing in
ductance so this will not happen. Acutally this
is not likely to be the case, but it should be
checked so that you will not be accentuating
an illegal harmonic.

\ Vith the coil pruned, put the shorting bar
in place. The circuit should still resonate in
the 2 m band. The circuit is right when you
can cover the whole 2 m band with the short
ing bar in place and the full 6 m band with
the bar removed .

In the case of the half-wave line, the pro
cedure is similar. Having tuned the line to
cover the 2 m band, wind a trial 8 meter coil
and connect it at th e electrical center points
of both lines, with the center tap to ground
through a condenser. Couple the gdo to the
coil and prune th e coil until you can cover the
6 m band with the proper range of the capaci
tor. Remember that you should have enough
capacitance in the circuit to keep the Q good.
A half-wave line could well resonate at the
third harmonic of a 50 me signal, so be sure
that when the circuit resonates in the Bm band,
the line itself resonates well below 150 me. 1£
you prune the line to resonate at 148 me with
almost minimum capacitance, and the coil so
it resonates in the 6 m band with half
capacitance or more, you will eliminate this
possibility.

When you have your final coils in place,
check the balance of the line. Balance it if
necessary with the added capacitor as pointed
out earlier.

Tuned lines can be used in grid or plate
circuits or both. You can use a quarter-wave
line in the plate circuit and a half-wave line
in the grid circuit, or vice versa, as conven
ience dictates. You can also use conventional
coil-condenser tanks in the grid and tuned
lines in the plate circuits.

The adjustment of tuned grid lines is ex
actly th e same as the adjustment of plate

lines. Be sure to do your pruning and ad
justing with the tube in place and the cath
odes grounded for rf, so that th e grid to
ground capacitance is part of the circuit.

Tuned lines are most conveniently made of
copper or brass tubing which is ava ilable in
diameters from " th to more than 2 inches.
The size depend s on the power in the circuit
and the efficiency desired. The larger the
tubing the smaller the skin-effect losses, and
therefore, the higher the efficiency. Tubing of* inch inner diameter (or larger ) will serve
for amplifiers up to the full gallon. Tubiog
with an inner diameter of 1% inches is espe
cially convenient to use with 4 x 150's and
4 x 250's. 1£ one end is slotted by making two
or more hack saw cuts about an inch deep, it
will slip right over the radiator-anodes of
these tubes and can be clamped tight with an
automobile radiator hose clip. The cooling air,
after passing through the cooling fins, will go
through the lines and out the far end-so be
sure that the air can escape th e far end with
out obstructing the air-flow.

The lines should be spaced about 3Jf to 4
times their diameter for highest efficiency but
this spacing is not too critical and a small
variation or departure for convenience in lay
out arrangement will not make a big differ
ence.

An elegant way to balance a tuned line is
with a small differential capacitor as shown
in Fig. 8. This is easily done in grid lines
since the voltages are low and small d ifferen
tial capacitors can be used. In plate lines
where the voltages are high, su itable differen
tials may run into money and, for that matter,
may not be available at aU. One of the discs
from a disc type neutralizing condenser makes
a fine balancing capacitor.

The entire tuned line, with its condenser,
tubes, etc., should be shielded. Otherwise it
will radiate power. Perforated cane metal
make a satisfactory shield for small lines.
However, a solid metal shield may be prefer
able for larger lines because the cane metal
shielding may vibrate and change the capac
itance from line to ground-thus changing the
resonant point or the balance or both. Final
adjustment and pruning should be done with
the shield in place.

Links
Tuned lines are usually coupled to the an

tenna or a preceding driver or exciter through
a link. The links are hairpin loops placed
close to the tuned lines at a high voltage
point. Coupling is varied by moving the links
closer or farther away from the lines. This
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898.50
$695.00

PHONE
88'
5749

Package

FUllY GUARANTEED
Worth $950 Easily
WE ASK $845.00

Regularly
This one only

HALLICRAFTERS Demo
- Can't tell from new :
sR 150
P1 50Al
P1 50DC
MOUNTI NG RACK

COLLI NS Package :
7553 Receiver
32S1 t ransmttte r
516f2 Power Supply
302C Wall Meter

NATIONAL NCL 2000 L1NEARS
arrive. This one is the " tops" of all .
We are dropping high an this one.
We need your linear. You need th is
one. Let's make a deal now.

LIMITED OFFER : Thru Oct. 31,
1964 with outright purchase of any
new sideband transceiver and at
least one power supply we will fur
nish free 35.00 af antenna equip
ment fixed or mobile your choice

WATERTOWN, SOUTH DAKOTA

Bax
37 A

BRANO New Hallicralters HA2 or HA6 Transrertar complete
with P·2G ac supply regular 449.00 Value-Special Only
199.00. limited Supply

WRITE FOR LATEST REV ISED BULLETIN
ISSUED MONTHLY

AMERICA'S MOST RELIABLE DEALER

I T STQ£TCI//

25.00
99.00

99.00
25.00

299.00
279.00

$ 35.00

125.00
25.00

395.00
399.00
319.00
159.00
369.00
475.00
419.00
129.00
745.00
209.00
219.00
445.00
195.00
295.00
29.00

195.00
24.00
49.00
99.00

149.00
179.00

49.00
19.00
49.00
15.00
19.00
35.00
10.00
25.00

109.00
149.00
179.00
35.00
59.00
39.00
59.00

199.00
19.00

M AKE

Write for our Special

Transceiver Packet

Collins, Drake Hallicrafters,

National, SBE, Swan in stock

for shipment today !

Yes OM here is a rare opportunity to make your dollars stretch. This month we aga in offer those reo l
down to ea rth prices on fully reconditioned ond fully guaranteed eq uipme nt. ACT _ WRITE NOW !

73 Stan Burghardt W 0BJV

WE OFFER CONVENIENT TIME PAYMENTS
ON PURCHASE OF NEW GEAR.

CASH/NO TRADE
AMEeo eN NUVISTOR 2 Meter Convertor and Power

Supply 28-32 Me IF
CENTRAL ElECTRONICS 20A Rack Mount with Qr-l

factory wired
CENTRAL EL ECTRONICS Deluxe VFO 160-15
CENTRAL ELECTRONICS l OOV Exciter
CLEGG ZEUS Transmitter Com plete (li ke new)
CLEGG INTERCEPTOR Receiver (l ike new)
COLLINS 75A- l Receiver
COLLINS 75A-4 Receiv er with speaker
COLLINS 755-3 Receiver (l ike new)
COLLINS 755-3 Receiver (very good)
COLLI NS 3128-4 Console
COLLINS KWM-2 rrancerver
DRAKE 28 with spea ker
DRAK E 28 with speaker & cal ibrato r
DRAJ<E TR-3 Transceiver
ELD ICO SSBIOOA Exciter
GAlAXY 300 & PSA300 Deluxe Supply
GLOBE CHIEF 90 Novice Xmitter
GONSEl GSBlOO Exciter
HAl liCRAn ERS S38E Receiver
HAl liCRAn ERS S40B Receiver
HAlliCRAnERS SX110 Receiver
HAl liCRAnERS SXl ll Receiver
HAlliCRAnERS SXIOI-3A Receiver
HAlliCRAnER S CB5 Transist or ized 5 Watt CB

Transceiver
HAlliCRAnERS S119 Rece iver
HAlliCRAnERS H132 SSB Transmitter
HALlICRAnERS HT37 sse Transmitter
HAMeOARDS 2 Meter Transi st or ized Converter

28-32 M.C. IF
HAMMARlUNO HQl OO Receiver
HARVEY WEllS 1SB-500 Deluxe Xm itter with Match-

ing AC Supply
HEATH UTI AC Power Supply
HEATH M1·1 Cheyenne Xm itter
HEATH VF-I VFO
HEATH HP 10 Mobi le DC Supply
HEATH DX35 Novice Transmitter
JOHNSON 250-20 l P Filter
JOHNSON 122 VFO
JOHNSON 6N2 Factory Wired (l ike new )
JOHNSON RANGER (PIT & Sequence Keying)
JOHNSON VALIANT-A Powerhouse
KN IGHT HE40 Receiver
KNIGHT Rl00 Receiver with Speaker
LAfAy m E HE35 6 Meter Transceiver
NATIO NAL NCSS Recei ver
SBE-I LA linear (like new)
TECRAn CC50 6 Meter Converto r 14·18 M.C. IF

•
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can be made variable through a suitable
mechanical arrangement. In the case of com
bination 6 and 2 meter tanks, using coils for
6, the 6 meter link goes to the center of the
6 meter coil as in any conventional coil ar
rangement. In 2 band tanks, the 6 meter link
can go to the coil. and a separate 2 m link to
the line. Thus the two antennas can be fed
by separate links. The links to the line (or
coil for that matter ) can be single-ended or
balanced. The 6 meter link can be single
ended to feed a coax cable. The 2 meter link
can be balanced to feed a 300 ohm line . Sim
ilarly, the links on the grid tank can be
arranged to p rovide separate 2 and 6 m ex
citation. A half-wave line may be used be
tween the d river and final without Jinks as
ind icated in Fig. 10. It can work both on 6
and 2 with 6 m coils in the center; in wh ich
case the driver can work straight through on
6 and triple on 2 by changing bias.

Lines can also be made of bar stock, or
heavy strap cut from copper or aluminum
plate. Grid lines especially, are conveniently
made from 16 to 18 gauge copper or alumi
num strap from ~ to I ~ inches wide. On the
I ~ m and higher bands, a quarter-wave line

can be cut out of flat stock in the form of a
horseshoe. and pruned by snipping off bits of
the open end.

For highest efficiency, tuned lines should be
silver plated. Copper and brass can be silver
plated, aluminum cannot. It will cost about
$3 to silver plate a quarter-wave 2 meter line,
and about $6 for a half-wave line using up to
1 inch diameter tubing. The plating need not
be heavy; a coating which covers the entire
surface is enough.

\Vhen Jines are used with high power, it is
best to silver solder any joints. Soft solder
joints, if they should happen to be a point of
high rf potential, could melt out-especially
when the tank is tuned without a load and
has to dissipate the entire rf output of the
transmitter.

T o summarize, tuned lines are very efficient
tanks at VHF and UH F . They make possible
convenient and inexpensive two band opera
tion . They can be designed and adjusted q uite
simply with the aid of a gdo. If you're think
ing of a new 6 meter rig, why not get some
copper tubing from your auto supply dealer
and try a tuned line tank, so that you ca n
have 2 meter operation as a bonus.

n

I Absolutely Refuse

To Give Up Ten Meters
Dale Ulme r WA9CZQ
1733 N. 40th Sheet
Milwaukee 8 , W isconsin

Long ago, before I lost all my senses and
began pouring all of my money into ham
gear, I was fascina ted by TV D X. For that
matter, I stilI am. I suppose the six meter
band 's proximity to the T V bands is what
prompted my interest in 50 me work. At any
rate, a few weeks ago I found myself faced
with a mad desire to get on six for the summer
E-skip openings, but only a Viking II , an
SX~99, a Knight VFO, and an assortment of
low frequency antennas.

This collection was not at all abetted by
the strange lightness in my left rear pocket
caused by deficit spending. The situa tion be
came a bit less desperate when I recalled
W4WKM's article in the October, 1962 "73"
describing the use of a Standard Coil TV
tuner as a VHF converter.

'0

After ripping apart an old Admiral TV set,
I discovered my problem was rapid ly d imin
ishing. I found that almost no work was
needed to use the tuner as a converter. Not
to d iscredit Hoy's fine work. it was merely
necessary to connect the tuner's if output to
the antenna post on the receiver through a
length of coax, ground the ACe lead , apply
power, and ad just the channel 2 oscillator
slug.

Six meter signals came roaring in between
22 and 26 mc on the SX-99. Stability is not
spectacular. but in all other respects the tuner
seems to be the equal of most low priced
commercial converters. (A few days later I
discovered that putting an OA2 vn. tube in
the B plus line made the converter as stable
as Gibraltar after just a few minutes warm
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NEW! LAFAYETTE 10-80 METER DUAL
CONVERSION AMATEUR RECEIVER
Model HA-350 with MECHANICAL

FILTER for HIGH SELECTIVITY
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In the HA-350, Ultra-Sharp Selectivity is Achieved
by Means of a True Mechanical Bandpass Fil ter in the 455 kc

IF Sect ion, The Fi lte r Consists of 3 Sections
an Input Transducer, a Mechanically Resonant

Filter, and an Output Transducer.
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99·2524WX
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• 5 Ham Bands plus WWV
• Complete with Crystals for BO, 40,20, 15 and 10 Meters
• Product Detector-Selectable Upper/Lower Sideband Reception
• 100 Kc Crystal Calibrator and Crystal BFO
• 12 Tubes
• US" Meter
• Automatic Noise Limiter .
• Imported.

HAM GEAR • • • fo r receivers, trans
mitters, as well as the sma llest
accessory amateurs everywhe re
make lafayette their headquarters
lor all ttleir gear.

plus
CITIZENS BAND • STEREO HHI
• TEST EQUIPMENT • TAPE R E~

CORDERS • P.A. EQUIPMENT •
TOOLS. SOOKS • and MUCH MORE

Mail the Coupon for your
FREE 1965 Lafayette Catalog.

LAFAVETTE See the Largest
RADIO ELECTRONICS Selection in

Our 44-Year
1965 CATALOG No, 650 History:
Over 500 Pages BUY ON TIM'-U" lal·
Featuring Everyth"lng arette's famous EasjPay Credi t Plan • • • up

in Ham Gear to 24 Months to Pay-------------------1from the I lafayett e Radio Electronics 0 $ ......... •. en closed; send me
., Dept. 73-1-4 P. O. Box 10 I (PrICes do not rn- ,

I World s Amateur &I Syosset, l. I., N. Y. 11791 elude shipping cha rges).

Electronics Center 1 0 Seo" me the fREE 1965 Lafayette Calalog 6SO I
II N. me 1

I Address I
I City SllI• ....................... ZIp I

---------------- ------------------
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ask the ham who owns one! SEE THE SWAN400 AT YOURSWANDEALER NOWl

Regulated vo ltage for the T V tune r conve r ter

1800 Qhms ,5W

200-250 VOC O--V\I\r--r- - --o B.. To converter

up. ) Anyway, I was now hearing six meter
signals. ( Incidentally, the TV set cost $2.50.
Not bad for a converter and a junk box, eh?)

For some reason, I thought getting a signal
out was going to be a little more difficul t. I
designed a little rig based around parts out of
the same TV set. Unfortunately, I still had to
buy some parts to get the rig working.

Now, my XYL is very understanding when
it comes to unfeminine metal objects invad ing
our sleeping quarters, but she is partial to
eating three square meals a day. The six
meter rig met with a violent veto.

After a week or so of feeling sorry for
myself, I got into a QSO with Phil \V9GCG,
who had recently converted his Viking I to
six meter operation.

«No," I screamed, "I absolutely refuse to
give up ten meters!"

\Vell, Phil calmed me down by announcing
that it wasn't necessary to lose any coverage.
After about ten minutes worth of experiment
ing, I came up with even a simpler conversion
than Phil had offered . It should be of interest
to Viking I and II owners, and of course the
principles a re app licable to most rigs that
have ten meter coverage and adeq uate grid
drive.

The conversion takes a great deal longer to
describe than to accomplish . The Viking rigs
have a small coil for ten meter tuning mount
ed at the rear of the pi-network tuning mech
anism. Shorting out this coil allows the final
to double 25 mc signals (easily produced
when the bandswitch is in the ten meter
position) and still perfonn normally on all
other bands. (The pi-network arrangement on
most other rigs being a bit simpler, shorting
out the ten meter coil would of course effec
tively short out the entire inductor. A few
turns should be left unshorted on rigs other
than the Viking I and II. The exact number
is easily determined experimentally. On these
rigs the short should be made removable in
order to allow ten meter operation.) The
only precaution necessary is that of watching
for the correct dip ( the Viking wiII dip at ten
meters at about 90 on the pi-net scale and at
about 100 for six. The six meter dip is not

'-1./ 2, 4,7

,

{ I "'\ 1, 5
OA2
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nearly as p ronounced as the dip on the lower
bands). Tuneup on six is the same as on all
other bands. Since the final is d oubling, re
d uce the de input a bit.

I encountered one minor difficulty that will
probably vary from rig to rig. The p arasitic
chokes present too much reactance for six
meter operation . The ViJdng II worked beau
tifully when the number of turns was halved.

Since I was still broke, and crysta ls cost
money-in fact lots of money when one con
siders that they only work on one frequency
I began thinking about converting the Knigh t
VFO. The Johnson and IIeath VFO's have
eleven meter coverage with six me outpu t
which is easily converted for six meters, but
the Knight lacks that feature.

Luckily, I found that the 80 meter section
(fundamental at 160 meters ) could easily be
ad justed to oscillate all the way up to 2.25
me. This multiplied by twenty-four is 54 me.

Jim Kyle KSJKX
1236 N.E. 4 4th St .
Okla hom a City, Okla .

After a bit of recalibratiou the VFO tunes
eighty at the low end of the scale and six at
the hi gh end. (T his mod ifica tion may not be
necessary. The Knight VFO oscillates in the
160 meter range. The seventh ha rmonic falls
around 12.5 me. Theoretically, this is unus
able, but my Viking II doesn't know it, so it
works ve ry well with the unmodified VFO. )
Tune the first stage of the transmitter to 12.5
me, the multiplier to 25 me, the final to 50
me, and you're in business.

Incidentally, I have no six meter antenna,
bu t since the six meter band is an odd hnr
monic of forty meters ( the seventh) my fort y
meter antennas fun<:tion very well on six.

Consid ering my tota l investment of two
and a half dollars, and only a small p ortion
of that was used in the rig, I am forced to
concl ude not only that I am a genius, but
that getting on six meters can be cheap , fast
ami easv.

A Simple Squelch Circuit
If "sq uelch" pot R3 is set so that its a rm

provides about 65 volts, the diode will be
reverse biased because it has only 60 volts
(screen level ) on its anode but 65 on the
cathode. Under these conditions, no signal
passes through the diode. The diode appears
to be a resistance of about 20 megohms, so th at
incoming audio goes into a voltage di vid er of
~0!1 ratio which is equal to some 30 db at
tenuation. And at normal settings of the volu me
control, this is the same as "no signal".

Now when a signal comes in , ave voltage

Like the idea of a sensit ive, sure squelch
circuit to be added to your present receiver
with a minimum of fuss and commotion?

A couple of years ago we featured a roundup
of all known types, b ut most required some
outboard circuitry. Those that didn't eithe r
had limited sensitivity, or suffered distortion
on weak signals.

But here's a little-known one which h adn't
been published a t the time of the earlier ar
ticle, which requires only 8 components and
can be added to virtually any receiver. It's the
brainchild of E. Dusina, of Hollis, N. H. , and
first saw print in Electronic Design magazine ,
all engineering-level publication with restricted
circulation. We're showing it here because it's
too good to be passed u p .

T he schemat ic shows how to hook it up ,
but what it does and how it works may not be
too d ear.

First let's look at the screen voltage of the
if amplifier tube when no signal is coming in .
AVe voltage is nil, which means screen current
is at its highest point, so the screen voltage is
fairly low. In an SP-600JX this is somewhere
around 55 to 60 volts.

r--- RI---l
---- i 33l( I-------- :4!: I I,. "'I' I ,. 100 l(
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is developed which applies additional grid
bias to the tube. The screen current falls and
screen voltage rises. When the voltage rises
to i O, the diode is throu ghly forward-biased
and its resistance d rops to somewhere near
]OK ohms. The voltage divider ratio then
becomes 25/ 26, which is less than 1 db at
tenuation of the aud io.

The two I -megohm res istors R4 and H,5
serve to isolate the aud io from the screen-grid
circuit while maintaining de levels desired ;
they also prevent loss of audio voltage through
shunting in the control network.

Note that the last if tube amplifies the
swing of the ave voltage as well as the signal;
thus the required 10-volt swing for switching
of the diode is obtained with less than 2 volts
swing of ave level .

lly proportioning Hl , R3, and R6 so that the
upper and lower voltage extremes of R3 arc 10
volts above and 10 volts below the extremes
expected at the screen grid, the control will
allow squelch to be turned off at any time, or
set so that the receiver will not tum on even
with strong signals . T his, in tum, allows the
sq uelch to be used to filter out interfering
signals which are only slightly weaker than
the desired one, even if the interference is S9
in strength.

Improved performance might result from
substitution of a hand picked silicon power
rectifier with extra-high hack resistance (around

1000 megohms) instead of the 1N459 speci
fied. A VTV~I should be satisfactory for
resistance measurement here as the operat ing
voltage on the diode will be approximately 1
to 10 volts.

Squelch chatter can be prevented by placing
the squelch after the ANL; this cannot be
done with many sq uelch circuits since they
are intimately connected with the detector
circuitry. However, this circuit can be in
serted between any two audio stages so long as
the signal level is less than 5 volts peak-to-peak.

The circuit acts as rapidly as the ave voltage
when a signal comes in, and holds on after the
signal ceases only as long as the ave; for elim
ination of noise bursts at the end of each
received signal , ave release time constants may
need to be shortened.

The circuit may also be used to provide
C\ V of constant pitch regardless of tuning.
To do this, use a SPDT switch to take audio
input to the squelch from either the receiver
detector or from an external audio oscillator.
\Vith input from the oscillator, and with re
ceiver ave operating, the squelch will open on
each dit or dah and allow the oscillator tone
to pass through to the speaker or phones. Ave
time constants may need modification to avoid
"tailing", but for opera tors who prefer con
stant-pitch tones the result might well be worth
while.

... K5JKX

Souping Up The res Audio
Bob Harris K7CJJ/W A6UMU
96 Carlton Drive
Monterey. Cali fornia

The TCS transmitter has alwavs been a
rather dependable article to have arouud the
ham shack. It can be used on the 160, 80-i5,
and 40 meter ham bands, plus any MARS
frequency 1.5 me and 12 mc.

The basic circuit is noted for its stability.
However, the TCS would be of much more
value if the modulation percentage could he
boosted. By boosting the de power to 600
volts uuder load, and by building a self
contained 12AT7 pre-amp into the space
formerly used by the crystals, the TeS was
found to have a better than average AM signal
upon the ham bands.

The pre-amp used is simply a straight for
ward circu it, and could be copied out of most

s.

of the ham publications, but the novel feature
of the arrangement is found in the way the
pre-amp is coupled into the existing circuit.
This is simple, and is done by using the
secondary of the input transformer to act as
a coupling device and also act as an auto
transformer to match the grids of the modula
tor tubes. Many eyebrows should Bicker on this
one, because basi cally it is not considered
good practice, but the proof of the pudding is
in the reception at the other end. Actually,
there is no valid reason why this same cou
pling device couldn't be used in any of the
surplus gear on the market that uses a carbon
mike coupled into a push pull grid circuit.

Using a ceramic microphone of the tape re-
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World's Best Terms

No fin ance charge if paid in

Linear Amplifier

down

hallicrafters HT-41
$269.00 NEW

WAS $395.00
• CAN BE DRIVEN BY ANY EXCITER

DELIVERING 20 TO 100 WATTS OUTPUT
• 80 THROUGH 10 METERS
• HIGH POWER PAD BUILT IN
• 1200 WATTS P.E.P. INPUT
• 900 WATTS INPUT ON CW
• 2-7094 AS FINALS 2-866AX RECTIFIERS

90 clays

6% f inance charge

10% down or trade-in

Call us direct "Use Area Code"
Butler I , Missouri 813 679·3127

ORCHARD
11240 West Olympic, Los Angeles, Calif. 213 477-6701

GRANITE
913 North Euclid, Anaheim, Calif. 714 772-9200

PROSPECT
431 East Green sr, Pasadena, Calif. 213 684-0861

MURRAY

"World's Largest Distributors of Short Wave Receivers"

corder variety in the circuit pictured, I found
that the aud io power matched the carrier,
and that the reception was loud and clear at
the other end . The signal was so d ean that the
receiving station was able to pull it through
very bad QR~I . simply because of its clarity.
Signal reports of over 5 p lus from a thousand
miles away on 75 m eters, and over seven

•
hundred miles away on 160 were reported .
The clarity of the aud io was always the out
standing feature. Using the transmitter on
A~I I called into SSB roundtables and most
of the SSB boys d id n't realize that I was on
A~I! They thought tha t I was st ill on the
just-sold 100 v.

The on ly critical wiring was found to be in
the input rf choke, w ith its bypass capacitor
and input resistor. T hese were mounted on a
term inal board by the input jack. All other
components were mounted in the space nor
mally used by the crystals. It is possible to
remove the old crystal sockets, and by mount
ing two octal sockets for the [our crystals, nnd
the 12AT7 socket on any suitable board found
in the ham shack that will fit the space, the
original ci rcui try can be still used.

A second key jack was mounted adjacent to
the mike input jack, and wired in parallel.
T his was found to be a very conven ient way
to key the relay withou t a push to talk mike.
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The power off-on switch was removed, and the
volume control was placed in th is opening.
T he control was used , as various mikes act in
various ways. If one mike is to be used con
tinuously, this control could be replaced with
a one megohm resistor. This has been done
in the present TCS in use at th is stat ion , and
has been found to be very satisfactory.

It should be noted that the input resistor
was picked for a ceramic mike. To use a crystal
mike, it is suggested that a 2.2 megohm
resistor be subst ituted.

One word of caution is to note th at the plate
voltage should be taken from the relay center
terminal. If the pl ate voltage is taken from
the keyed side, there will be tails on the signal
from the 10 mfd capaci tor discharging.

The input to the TCS is made at terminal
#3 of the transformer T I01, with a .01 mfd
capacitor act ing as th e coupling d evice. Make
sure that shielded wire is used for all audio
leads.

If the job is to be d one with baling wire,
there will be no need to disturb any of th e
TCS parts. If a crystal and 12AT7 socket board
is to be installed, it will be necessary to re
move the back panel to accomplish this feat.
Actually the time spen t was small compared to
the satisfaction gained in logging the signal
reports received. Co to it. Those surplus
transmitters are still worth the time, if the
ham wants to work them over to fill the
bill . Good luck.

. . . K7CJJ

Robert Baird W7CSD
3740 Summers Lane
Klamath Falls, Oregon

A Varicap
Phase Modulator

\ Ve still receive questions about the original
varicap F~I modulator, published in the first
issue of 73 October 1960; in fact we have
made up a ditto sheet to send out because
many hams don't know where they can find an
Oct. 60 73. The varicap FM modulator still
works as good as ever and still causes con
siderable wonderment to the beholders.

Unfortunately home brew mobile VFOs
generally leave something to be desired as far
as stability is concerned. And a lot of the
mobile home brewers prefer to stick with
crystal control. So herewith is a crystal con
t rolled varicap modulator. Whether it is phase

N.C.-Two pieces of plastic covered hook up
wire twisted---neut with scope.

mod ula tion as the title suggests or maybe
direct FM doesn't much matter. It works and
can be readily detected by slope detection
and does give the added stability of a crystal
oscillator. \ Ve think it has more talk power per
watt drawn from the battery than AM.

The crystal oscillator will seem familiar as
something like circuits found in many hand
books. We actually extracted it from a military
handbook and modified it as per Fig. 1. The
varicap a VC 100 made b y Pacific Semi
conductors gets its bias b y virtue of being
across the emitter resistor which runs about
4 volts . There are perhaps numerous transistors

2- 6CL6's

+ 300 V-12v T

•
, , :o=-.

~ -
,.

;;-- --••• , -

.....-VARICAP VC· 1OO ( PACIFIC SEAlICONOUCTORS I
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World Atl as- Only Atlas cOrT) piled :~r af'
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~

PLUS THESE EXTRA FEATURES :
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• Prefixes by Countries • Inn Postal Rates

United States Listings .. •$5.00
OX Listings .•• •..... •.... 3.00
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. ca 00 INC
• , . •Dept. B. 4844 W. Fullerton Ave.

. . -, ChICago, III. 60639
See your favorite dealer or order direct ( add 25¢ for mailing)Hi Hi

. .. W7CSD
same.

that will work in this oscillator. \Ve tried a
2:"11195, a 2~1741A and a couple other fairly
high priced ones but they worked no better
than a Lafayette SP271 selling for 87c. Like
wise an SP271 is used in the buffer stage. The
use of slug tuned circui ts and fixed capacitors
make for small size. The final amplifier consists
of a pair of 6CL6 tubes in parallel and plate
neutralized. The transistor exciter does an
adequate job for these tubes and a 300 volt
supply was all that we had available. If higher
power is desired a single 6CL6 in an inter
mediate PA would be necessary. Then a pair of
6146s or something of that size could be put
in the final.

No audio is shown in the circuit diagram
because we still have the varicap driver from
the original February 61 73. There would be
room on the chassis illustrated to put in a two
stage transistor amplifier if desired. Possibly a
sound powered telephone type mike might do
the job alone. Our experimentation with this
little rig was quite successful. One word of
warning-it works fine on a storage battery
but if you use a lightly filtered rectified ac
supply it is pretty rough. We thought we had
a real lemon until we connected on 12 volts
of honest to goodness DC.

One very important d iscovery was made
a back biased epoxy or top hat silicon rectifier
worth 30c will work almost as good as an ex
pensive varicap. A little more audio voltage
may be necessary. The Q is no doubt lower
but the effect as far as operation is about the
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The
Friend Iy Siii con Rectifier

Fred Haines W2RWJ
123 Roberto Dr.
Liverpool , N. Y.

Since th e ad vent of the hi gh voltage silicon
power rectifier several years ago, it seems to
have gained an unenviable reputation us an
undependable, on again-off again, no account
component, not worth taking a chance with
in the ham shack. In th e meantime however,
the semicond uctor boys h ave been trying hard
to figure out jus t what seems to be the trouble
in ap plying silk-oils in practical power supply
circuits. You know the story. . . . "Throw away
those old outmoded antiq ue 866'5 and replace
th em and their big power-mad filament trans
formers with these new small cool efficient
marvels of modern technology." \VeIl, many
of us did just that, but ended lip holding the
bag. The reason, we now know. was that we
d id n't reali ze some of the finer nuances of the
care and feeding of these beasties. \Ve weren't
to blame though.... It's a fact th at even the
semicond uctor manufacturers didn't know
enough to publish any helpful literature. Now
they do, and we should forgive them and make
a new try with this truly amazing little rectifier.

The first trouble to cause the early demise
of a silicon rectifier is a filter circuit with a
capacitor input. \Vhen power is first applied
to the circuit, th e capacitor charging current
is great enough to destroy the rectifier on the
fi rst half cycle or so of the very fi rst sine wave.
Poof! Th ere goes $1.201 Good grief.

Fig. 1 shows the path of the destructive
charging current. The remed y is simp le, and
has but one drawback as we shall see. Merely

place a current limiting resistor in series with
the diode, and the current during the initia l
charging period of the filter capacitor cannot
exceed that specified as maximum by the diode
manufacturer. Note that this negates one of
the advantages of the silicon rectifier: low for
ward drop and , thus, better power sup ply regu
lation. Th is isn't too serious though, because
with a capacitor input filter , the advantage of
low forward drop doesn't contribute very much
to regulation . The big thing is, we have elim
inated the hot old rectifier tube and its trans
former wind ing. In my experience, this circuit
will operate practically forever without a
burned out diode. See Fig. 2 .

To figure out a rule of th umb for calculating
the series resistance required, we could reason
in a sloppy way as follows.. .. The manufac
turer usuall y specifies the "peak one cycle surge
curren t" for a recti fie r. To be safe we should
assume that no current greater than }2 of the
maximum value should ever pass through the
diode. \Vhen power is fi rst applied to the
power supply, the diode must supply the
charging cu rrent for the input filter capacitor,
which we can assume is an instantaneous short
circuit . Thus in F ig. 1 th e only thing to limit
the current How is the forward resistance of
th e diode; usually of the order of a few tenths
of an ohm. For example, let's assume that the
diode in use has a maximum surge current
rating 20 amperes. \Ve wish to limit this to no
more than 10 for safety 's sake. If the Peak

SILICON FAST

.00' ... scow... """
~ ] ~ ], ,

c ". c ". c ".
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The STElLAR Frequency Stable Invert·
ers are eval leble with po wer output

ran g ing from 10 t o 200 0 VA a nd cu t 
put voltages at I 15 or 2)0 V.AC.

Pr ic e d from $60 (Model 12-IOS ,
15 VA Synchro nous Motor Dr ive l.

ABOUT

MOBILE POWER SUPPLIES

A D

D

KNOW

"PAT . APP LD . F OR

LINEAR SYSTEMS INC.

series of Frequency Stable 60 Cycle
POWER INVERTERS based on the
revolutionary design " of the CENTURY?

A Few of the Features Include:

" PO WER OUTPUT - 400 W SSB - 300 W AM
• EFFICIENT - O ver 90 ". • REG ULATI ON - 8 % No Load to Fu ll lo ad
• TOTALLY ENCLOSED • Q UIET - No Hash or Aud ible Noise G ene rated
• COOL - Only 25 ° C Rise • CO MPACT - 6 l( 7 x 3 112 - 7 lbs .
" REVERS E POLAR ITY PRO O F " CIRCUIT BREAK ER PROTECTED

WRITE F OR F ULL INFO RIoiIAT I ON O N YOU R SPECIFI C REQ UI REMENT S T O :

You know abou t t he a dva nced circu it ry · used in t he
d es ign of t he C ENTURY to prov ide the most outstand .
ing D·C trans is to r ized conve rte r o n the ma rket toda y.
Now in w id e spret!d use with co mme rcial and e me teu r

+ransceiye rs; the C ENTURY is proving da ily to be " th e
best sup p ly money ca n buy".

BUT DO YOU KNOW

Did you know that pr io r to the develo pment of
the STELLAR, trul y frequency stabilized inverters
were very expensive and that to run a tape re
corder , c lo ck , etc . fr om a co nve nt io nal inve rt e r

was imp ra ct ic al due to the frequency insta b ili t y ?

Did y o u kno w t hat t he STElLAR series of Fre

quency Stable Inve rt e rs ma inta in a stability of 0 .5

cycles over the voltage/load ra nge?

And o f co urse t he STELLAR Inve rte rs are of ex 

c lusive ly So lid Sta te construct ion , e liminating the

necess ity of us ing tuning forks or vibrators.

that LINEAR SYSTEMS
now has the

YOU
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vol tage of the transformer second ary is 10
volts, then a resistor in series with the d iod e

of I ohm will d o the trick. H = ~ = :~ =1.

\ Vc have assumed here that the transformer
secondary has no ohmic res is tance, which of
course is not true. If the transformer measures
1 ohm or more, you may get away without
the series resistance in some cases, but since
the transformer secondary resistance is mixed
up with some ind uctance too, it may be safer
to ignore it and rely upon a separate resistor.
It's better to err Oil the good side. The simple
proced ure outlined here can be adap ted to
any capacitor input fi lter with a silicon rectifier.

F IG_ 5

* Voltage ra t ing must be 1.5 t imes or
more de voltage a t th is point.
750 vdc, 300 ma supp ly

L ~: I Well ... what's that, you may ask if you

aren't an expert with the calculus. It amounts to
a large voltage being d eveloped across an in
ductunce if a large, rapidly changing current
flows through it. In the case of the choke in
put filter shown in Fig. 4, a large voltage
transient is developed across the fi lter choke
when the power is first applied to the supply.
That transient can reach terrific peaks; as
much as a thousand volts not being un common!

A good p recaution against rectifier popping
in this case is an Re time constant fi lter as

+,
'0'''''
'000
I WATT

80QHMS
10 HY,

+ +

"L..-l80

1. I.
80 80

"".
' ow

F,G. 6
'" Al l .0 1, 600 vol t rating . ** Al l G- E Co. l N1695 sil icon d iodes. All filters are 450 vo lt un its.

The second trouble to cause the fast dea th shown in Fig. 5 connected from the junction
of silicons is improper or no overload pro- of the rectifiers and the filter choke to groun d .
tect ion. The best inexpensive protection is the Many diodes have been saved by this simple
fast-blow fuse wired in afte r the filter, as circuit. A series resistor is not required in the
shown in Fig. 3. Supp lies with such a fuse case of a choke input filter, since the fi lter
have been shorted out with screwd rivers pur- choke has a high enough ohmic resistance to
posely as many as 100 times without any limit the peak one cycle current through the
trouble th at 100 new fuses couldn't remedy. If d iode or d iodes to far less than the rating.
the circuit supplied by the power sup ply has Fig. 6 illu strates a 700 volt supply of eon
a large capacitor across the de supply line, sc rvative d esign using silicon rectifier diodes.
the fuse may blow whenever the circuit is en- The supply has been in use for a couple of
ergized . In this case, put the fuse in the de- years at 'V2R'VJ and the original diod es are
vice to be opera ted hy the power supp ly after still in service. Notice the surge b y-pass ca
the large by-pass capacitor. pacitors across the diodes. These should al-

The third trouble to be considered m our ways be emp loyed whenever diodes are con
silicon rect ifier health program IS called neeled in series to prevent transient damage.

TELREX LABORATORIES
ASBURY PARK, N EW JERSEY

Write
for TFlREX

Pl 6-~

Mfd.
under Pat.
2,576,929

~ " BALUN" FED INVERTED " V" ANTENNA KITS
. _ SIMPLE·TO·INSTALL, HI ·PERfORMANCE ANTENNA SYSTEMS,

1 KW P.E.P. Mono·Band Kit •• • lKMBIVj81K •• • $14.95 
2 KW P.E.P. Mono·Band Kit • • . 2KMBIVj8IK • • • $18.95-

-K it compri ses. enca psulated . "Ba lun," ccppetwe!c. insulators ,
plus Installat ion and ad justment instructi on s for any Mono
band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models.
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For best results, select diodes of th e hermeti
cally sealed variety to insure long life. The
General Electric 1N1695 and the RCA 11'13195
are good examples of high quality sealed units
at moderate price.

. . . W2RWJ

SERIES
COAXIAL
RELAYS SO..

1 ' .. 3 ' .. 1 !..
w oo th... 9 n .

10AR News
4 St.nd. rd Mod el s, AC or DC,
UHF, N, BNC, TNC o r C Conn .

DK60 . C2C

DOW-KEY CO.• Thief River Falls. Minn.

We stock Cushcraft's
new SQUALO

319 Central Ave.
never. N. H.
603·742·3895

BE 9-0361
SAT 8,30 to 5,00

SAN DIEGO
1413 India Street

MON • FRI 8,30 to 8,00

LAFAYETTE [il &\IID~®

ELECTRONICS

Outstanding favo rite for amateurs .. • Versatile com 
binations for industr ia l s ~ Lo..... VSWR less than 1.1 5 :1
fr om 0 to 500 me. LOW LOSSES ... Hig h Contllct
Pre ssu re s. LOW CROSS-TALK t hrou gh use of pa tented
"Iso la t ed con nect or" ar rfl n l/: t' m e nt. HIGH PO W ER RAT 
ING. All coils encaps u ted in epoxy resin lor quieter
opt-ra t ion and r es is t a nce t o m oisture.

* All Relays available in
weatherproof boxes for
experior installat ion.

* Gan lled. multiple positio n
. wltch a rrangement llv:oilltle
for remot~ control selectrcn
of antennas.

STA:-:OARD RELAYS : DK 60. DK 60·G.
DK 60 -2C Ilnd DK 60 -G2C _

P RICE D FRO~f .. . . $12.45

VH F- UHF
Converte rs & Preamps.

50 th ru 432 Me.
Write fo r li te rature

Parks Elec tronics, Rt. 2, Beaverton, Ore.

for 6-10-11-15-20 or 40 meters

Open 10-6 daily, Tues. and Fri. 'til l 9, Sat. 9-4

... UNCONDITIONAL
GUARANTEE for
one year . (We
will r epa ir II
faulty within 1
ye a r .)

.. M-C on. o f ou r
')00 d ea lu s and
d istributors In U.
S. and Canada for
ca talog s h«t! or
w rite :

The Founding Membership of the Institute
of Amateur Radio is now almost 600! The
ten dollars dues is a lot of money and repre
sented a hardship to many of the Founding
Members, but the tremendous importance to
amateur radio of this money at this time over
shadowed personal problems.

Harry Longerich W2GQY/4 reports that
supplies and an Institute flag are available to
members who would like to represent the In
stitute at hamfests and conventions. Please
write to Harry at the Institute of Amateur
Hadlo, 5219 Seventh Road, South Arlington,
Virginia. He has information booklets, IoAR
buttons, the Hag and application blanks.

Founding Members all should have received,
in addition to their large golden membership
certificates and gold plastic membership cards,
a copy of the FCC Part 97, the amateur radio
rules and regulations. These are sometimes
hard to find (and expensive to buy from the
government ) when you need them so th e In
stitu te has printed them up and distributed a
copy to all F ounding Members. A copy of the
recent FCC release on th e new Citizens Baud
regulations and the new RTTY identification
ru les has also been sent to each Founding
Member. The first 400 F ounding Members,
whose calls were published in the July issue
of 73, apparently have been given a free
subscription to the lV. Amateur Radio News,
for which I suspect we can thank the ARRL.

The Institu te held off sending newsletters
to Congress during the K3UIG convention, but
resumed th em when everyone had returned to
\ \'ashington.

News is a little scarce during the summer.
what with vacations and all.

Wayne Green W2NSDII
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Moonbouncing
•

Switzerland
Dear 0 M Editor :

I am " cry glad to give you some details of o ur :\10011
Bounce act iv it y here in S ..... lt eerlaad.

T he Crew consists of 5 H a ms which are : HB9RG
H am, DL9GL" Ed, D]4AU lutgen, HB9R F J ohnn y,
and D]JE.\'" Kurt.

Th e s ucces sf u l :\IB·QSO Eas t- to \'"es tcoas t of rSA
back in 1960 encou raged us to jump into this new field
of Amateur-Radio.

I n 19&1 we )Co l a 10 toot dish fr om t he G{"rmall Post 
Administration. T in' big difficulty 110..... was: 11 0 ..... to get it
free of d Ul ,"' over 10 Switzerland. ( U nfor tunatel y tar-iff
of dut y ,Il"!-'t'lids 0 11 we igh t in Switzerland) .

I mllled ia te h- we con structed a polar moun! and ill t he
sa me winter we Lega n a lso to bu ild up all the ner-essa ry
part s, a par-amp for our converter and a new final ampli 
fi er .

After a hnrd ser-ies of test s, problem number a ile was
the t racking -s) stem. \Ve were able to ask Sam lIarris ,
\VIB lI, to send us some signals. This first test was nega
rive. Some rniuor mod ifications 011 the pa rame t ric amplifi er
and the di sh brought us our first success. O n the 2211<1
April, 19 (,2 we received our echo from the :\f ooll. S ince
t hen we tried ag-ain wi th \V lB U , Lut never Rot the signals
through.

I n sJl rinK 1963 we enlarged th e dish to 17 feet and r e
placed the HG ·1 7 coa x by U inch I f efiax. O ur only pa r t ,
ner in 19(13 W :\S t he sun. New \ 'aractor s in the paramp
brought us more stab ility on the receiver side.

III our latt'sl test ill s pr ing 1964 we managed to hea r
the aun jus t over the receiver noise with the con verter
a lone. Connecting the par-amp ahead improved the reading
by (, IlI l.

Our stat ion for 1296 me : The heart of the t ransmitter is
a t rans is tori l ed oscilla tor , 7 fee t und er ground in my
garden , well isol:tted to keep a steady temperature. T he
c rystal is 8 me and it can he moved 10 the exact frequency
b } ' a varacror. O n 24 we we compa re the accuracy of
our freqtH'nc)- by an oscilloscope with Droit ld : h ( Broad
cast station on 200 kc in England ). Conventional muhl.
plier st:IKes are used to 144 me. F rom there cavit ies wilh
3CX 100A 5 Lring the sig-nal to 12% me. Two pa ra lleled

HB9RG

62

HB9RF & HB9RG putting 432 dipole In .

cav it ies with 3C XI00A5 work as driver atages with all
ou tput in the order of 100 wat ts . T he fi nal output is an
RCA 7650 wi th iudk-ated power of 400 watt s. P ower and
S \VH are perrnauently watched ill a Micro-Match coupler,
A d ipole w ith reflec tor is the feed of our syst em . 18 feet
of nit rogen pressu rized H eliax link the r ig with th e a ll 
teuna. On the receiver side we u se a parametric amplifier
coust ructed aft er details given in Q ST Jan 196 1. For the
moment the varactor is a :\1 icrowave 4294, pumped a t 9
kmc with a 2K2 5. A mixer IK21F brings us the sig nnl
to t he fi rst if of 144 me. Behind tha t comes a t wo meter
con vert er to 28 me .....h ich finall y is followed by a Collins
R -390A.

For the test with KP4HPZ 011 432 m e we u sed : The
same ant enna with adapted d ipoles . 32S3, 62S1 followed
by r-nvity tripler and driver with 3C X I 00A5_ T he same
fi nal cavity as 0 11 1296, where it works on ~ L am\lda, we
have been lucky to gel it working on 74 L ambda on 432
IIl C_

The recei ver was a normal converter with 7 d b no ise
fi gure. In lack of t ime ( e have been informed only 10
days before the test ) we ere not able to build a l e tter
adapted stat ion .

O n the 13th June, 1964 a t 1842 G:\IT we heard the fi rs t
CQ of KI'4RI'Z. I n peaks the s igna l wa s 15 db over t he
noise level. KP4BPZ was logged and recorded in contact
wi th : W IO U R ST 589 ; W 9GAB 469; I1B9RG 579 ;
W 9lfGE 459: WIFZJ 5 S B and G 3LTF.

I think it is 1101 necessary to tell you how happy we
were to be t he fir st E uropeans working 70 em over the
ocea n. Our QSQ seems to beat the world.record on 432 mc.

\\'e not iced thai Moon Bouncers in USA are much more
in teres ted in 70 em E ),f E -work and we in tend to impro" e
ou r system b}- a parametric Amplifier.

Inclosed )-OU will find some pictures and we hope that
this s tory in my poor English will be a help for you to
show to your readers how Moon Bouncers in Europe are
working.

HB9RF "Joh nny"
HB9RG " Hans"
P .O. B ox 114,
Zurich 33, Switzerland
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3 New combination 6 & 2 meter beams -

5 New 6 meter beams
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SB-400

William J . Ha ll K I RPB
36 Ma ple St reet
N. Wilbraha m, Ma ss.

Last year it became my misfortune to sell a
well stocked ham sta tion in order to purchase
a new horne. This turned out to be a blessing
in disguise, since it gave me a chance to be
come reaquatnted with the family, get a lot of
house fixin g done and play a few rounds of
golf to boot. This spring, the financial picture
was again being painted black, the family had
seen enough of me and my golf score ~vasn't
improving much . It was time !

I had been keeping a close eye on the rapid
development of new equipment being offered
on the amater market. There were single and
multiple band transceive rs, high and low pow
ered transmitters etc. , etc. One thing was sure .
It had to be SSB and d efinitely offer p rovisions
for good or C\V. It seemed like a tough d eci
sion, but Benton Harbor had again come up
with something which offered the highest ratio
of performance to price. I therefore took the
p lunge and ordered the new "Slt" line and
waited impatiently for the goodies to arrive.

Const ruction

After a somewhat lengthy wait (or so it
seemed ) the SlI-400 finallv arrived. I locked
the ham-shack door and ' eagerly hegan to
p iece it together. The kit was completed in
slightly less than 50 hours.

Construction was simplified considerably
through the use of two circuit and two terminal
boards. The instruction book was apparently
well p lanned, min imizing difficulty in placing
the tightly packed components . H eath even

.,

supp lied the solder. The finished product,
wh ich bea rs a faint resemblance to a high priced
Brand X was p lugged in and worked right
off the bat. Alignment was completed in ap
proximately J% hour and required only the use
of a VTV~I and rf probe. 1 did have a little
d ifficulty in p roducing sufficient d rive near
28 .5 me but resolved this b y tightly d ressing
down all of the coil leads in the grid and plate
circuits of the 6CL6 driver.

Ci rcu it Description

The transmitter design can be broken down
into four separate systems, an exciter, a vfo,
a heterodyne oscillator and an amplifying sta ge.
First, the LSlI, C \V, and USB signals are pro
duced at 3393.4, 3395.4 and 3396.4 kc. This
is mixed with the variable frequency oscillator
( L~ IO) which operates between 5 and 5.5 me.
Using a little arithmetic we find a mixer prod
uct varying between 8.39.5 and 8.895 me.
This in turn is mixed with a signal from an
other crys tal controlled oscillator to p roduce
the desired transmitting frequency. The signal
is fina lly amplified through a 6CL6 d riving a
pair of Ali i 6146s. W e end up with full 80-10
meter coverage, (all crystals supp lied, gentle
men) with app roximately 100 watts output.

T he circuit design also features such im
portant items as an automat ic level control
(ALC) system. This allows a higher level of
talk power without risking att endant flat-top
ping and distortion. It increases one's signal
effectiveness conslderablv. In add ition, an nudi-

•
ble sidetone is generated in the C\ V function
to allow for self monitoring. This also trips
the VOX sys tem allowing for semi-b reak-in
keying. In the SSB position, one has the choice
of push to talk or straight VOX operation. The
antenna changeover relay is built in, although
provisions for an external changeover are there
for those who p refer it. The power supp ly
makes good use of tiny semicond uctor rectifiers.
Separate medium and high voltage windings
eliminate the need for power robbing d ropping
resistors and voltage regulators on the 6146
screens.

Operati ng Performance

After using the rig for a little while, one
gets used to it and wonders "what else can
they possibly come out with?". I have used the
SB-400 with a Drake 'J B and more recentlv the. ,
com panion SB-300 receiver. The t ransmitter
is a dead mirror image of the latter. I have
operated it in both the transceive and separate
transmit/ receive functions. All one has to d o
is change a couple of cables, which takes no
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D K 2 · 6 0B. 2 C
with U H F eee 
n e e t o r a n d
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,'= TRANSTENNA 102A =-.
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DK2-60B
NEW COAXIAL
TRANSFER SWITCH

Model 8-24

DOW KEY CO., Thief lUyer FaUs, Minn,

Mini·Product·, time- pron d 1.24
4·bond 0'11_ combine-> ",<..imurn
.Hicienq and ......... tvrizorion to
p'O¥ide ho",s wi'" an exc.II." t 0..,.....0
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like 011 Minl·Products ont. ....o., Iho
1·24 . mploy , " Muhip l. Hot"
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TV 'olor od. q uol . , f . ed l~, 50 ohm
C001, SWR 1.5 ,1.
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Im_ _ed 102A Adjusl.b.. Mule Grnoil
B,ea'" AnJ X",t,.R.,.". B. lw"n Doll "
D..he. Wilhout C1i . ..... l"'....o•• d Semi.
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Swi lm.. RnI' Di_tl, I. A..I......
I., UIli IJ Gain 6-10 Min.
11ZS, $59.00tik.IW . .... rnr._tine

Lette r
Dear W ayne :

For these past eleven months I 've b een read ing and
Qu ietly ch ecking yo ur effort s on beh alf of the General
licen sees, a nd yo ur healthy opposition to the QRM from
Q ST headquarters. Your July appraisal of you r- effor ts
seemed to reflect a sense of discouragement and defensive
t hinking . I hope I read th is incor rectly, \Vayne. Per 
haps the amateu r body has not res ponded as readily a nd
as freel y as you had anticipated . )Ol any are more than
ready to g-ive lip ser-vice, \Vayne, bu t ca sh is another
matter. It's pretty hard, in a lot of cases , to let go of
the ten buck s for the 10AR, or even for shoes for the
k ids, for that matter. There seem to b e many hams who
just aren't in a position to send t en dollars. \Vould it
be wise to appeal for lesser amoun ts? )Ol r membership in
the ARRL ex pired on J anua ry 1 th is year , a nd I d id not
renew it on t he g rounds that I did not want th e crew
at the ARRL to interpret my renew al and subscript ion
to QST a s a "yes" vote on all the crack pot or in sane
proposals they could dream up, and appealed to them t o
instill a b it of democracy in the organ iza tion by sub
mitting serious quest ions t o a vote of membersh ip. I got
the standard repl y of "If a republican form of g overn
ment is good enough for A m erica, it is good enough for
t he ARRL. " P erha ps I'm wron g, and you're .....r ong, and
t hose who take the position we have taken are w rong ,
hut I cannot help but .....onder. T he eg o that m akes for
di sregard of the opinions of th e membership of a group
ca n only lead to r evolution by the members, and the
ARRL does not have the m ean s of co nt rol to suppress
an uprising. I shou ld say also, that n ot all hams a re
members, and not all hams care. T o many hams, the fi nal
disposit ion of the ham bands is not of great importance.
H a m radio is s t ill a hobby, a s it should be, and not
a way of life. I'm a fraid to con tinue, \ Va yne, to write in
this vein, a s it only leads to a reflection on inj u st ice a s
it seem s to b e practiced b y t he government of the ARR L .
T he upshot of all t hi s writ ing is t hat , enclosed , find two
checks : one for the r en ewal of 73, and the other for m y
10AR membership. I wa s going to send you money for
the QST magazine t oo, but I'm st ill mad a t t hem, but
leani ng toward rejoining so I can vote a gainst the di
recrce, although w hat good that .....ould do, I'm at a ll
su re.

A t any rate, \Vayn e, I am only on e of many who
hope you can be successful in you r fight for justice-
justice without di scriminat ion for or against apy amateur.

R ich ard C. M ack, K¢IVD
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time at all and adds great versatility to the
line. Tuneup amounts to resonating the driver
and final and choosing the desired mode. The
C\V signal is removed one kc from the USB
frequency, Therefore, in the transceive posi
tion. one tunes in the desired C\V note at I
kc, which centers it in the receiver 400 cycle
band pass. This places the transmitter on dead
zero beat. The meter is switchable between
grid and plate current, plate voltage and rela
tive power output.

Reports on distortion, signal width and side
band and carrier suppression have been ex
cellent. There is no frequency drift th at I have
been able to detect, even fro m a cold start, My
own scope measurements have confirmed th e
very fine comments on signal quality, To sum
it up, gang, it would be mighty tough to beat
this deal at twice the p rice of $325.



Save

Ten?

Paul Franson WA4HWH
Wayne Green W2 NSD

During these long days of the quiet sun our
poor old ten meter band will be, for the most
part, a mighty dead place . A lack of activity
on any band is bad news for us, and one like
ten is particularly bad because it is so desira
ble to others. Perhaps we call do something to
bring it back to life.

\Vith the release of the new en regulations
there is likely to be quite a number of en
rigs Boating around. Why not put these to work
on ten meters? This would not only provide a
good use for presently unused en rigs, but
would do a lot toward sparking activity on ten.

I p ropose a national calling frequency of
28.600 me. Let's call this Channel A. I p ro
pose working channels of 28.65 and 28.7 me,
Channels B & C. Most cn rigs will cover these
frequencies with just a little retuning, T hose
with continuous tuning receivers can be re
tuned simply, Crystal controlled receivers a ren't
much more of a problem.

I've written to all cn manufacturers telling
them of my plan. Many answered and these
are listed here along with any important com
ments or suggestions that they may have made.

Many of the Cll sets can be souped up to
10 more watts. I'll be interested in any ideas
that can be passed along on this . Also, if any
one has any particular trouble and conquers it,
I am sure that all other owners of that type
set would want to know what to do.

Since all of the C B rigs are crystal controlled,
there is the problem of crystals. Fortunately
at least two of the crystal companies are will
ing to go along with our plan and have agreed
to make crystals available for Channels A, R,
and C. Texas Crystals will send y Oll a crystal
for any of these channels for $2.95 p ostpaid.
Be sure to specify what model and make of rig
it is for. \Vrite to Texas Crysta ls, 1001 Crys ta l
Drive, Fort Myers, F lorida. International C rys
ta ls will supply their .0 1% tolerance crystals out
of stock for $4.40 for the fundamental type
crystals and $3.30 for the overtone type. You'll
have to check and see which type your rig
uses . If the frequency stamped on the top of
the crystals is in the 8-14 me range you can be
reasonably sure that it uses fundamental crys
ta ls. \Vritc to International Crysta l, 18 North
Lee, Oklahoma City, Oklahoma.

Since Channels A and C are on even 100 kc
points there should be little problem in getting
everyone adjusted right on the channels. The
crystals can be padded onto frequency when
you find someone with a 100 kc stand ard.

Since FCC is cracking down on the CB
hobbyists we may shortly have an influx of two
things into our hobby: used Cb gear at bargain
p rices and used Cls'ers trying to become hams.
Both can help amateur rad io. Proper Instruc
tion from old hams in the art and attitudes of
amateur radio can help produce new hams who
are neither ignorant nor indifferent lids. Help
them become hams and you can shape their
interests and actions. Ignore them and they
will get their tickets anyway, hu t we may be
treated to "10-4's" on six meters.

No matter how the C b 'ers turn out, we

Sld .... ' I ' .
Mod.l $6T-SO
01"-' -.0<1<01,

1'0 _ n T_SO

Famous CU BEX MK III 3 BAND QUAD g ives you 3 full size,
full efficiency beam antenna s with separate full wove driven
elements on each bond in ha lf the space required by a 3 el,
20 mtr , beam .
See Article - " Ho w 0 X Kings Role Antennas," OST, Jon .
1964 issue, pg . 75 .

iih~ SETS~~ ~~~!~~~Q~AEDCORD
" ~ witth

h
your an tenna I made the highest score ever m ade ...

I ~ 10 e ARRL 1959 DX Contest . . . has not been m atched
'-' ~- , since. (2/16/62) A. W. Hingle K6UOM (ex-W4FVR)
\ ~ ' ri,••
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ORDER DI RECT from:

• Channel A will help bring activity
back to t e n meters.

• Most CB rigs ca n ea sily be retuned
fo r t e n meter ope rat ion .

• Put your CB rig on Cha nnel A wit h
a Texas Crystal.

28.70 me

28.60 me

28.65 me

• ••

• • •

• ••

$2.95 postpaid

CRYSTALS FOR

CHANNEL A

TEXAS CRYSTALS,
1000 Crystal Drive,
Fort Myers, Florida

Texas Crystals is making special
crystals for all papular makes of
CB rigs so they can operate on:

CHANNEL C

W hen ordering please specify cha nne l
a nd make and mode l of CB rig you a re
usi ng so we can match the crystal to
yo ur particula r rig .

These crystals would normally sell
for $3.85, however, in the interests
of e nco u ra g ing activity on these
channels, we are making them avail
able for only:

CHANNEL A

CHANNEL B

should receive a boon in eq uip ment. Most C B
transceivers are well built, well d esigned and
modern. (T hey should be. For the past few
years , manufacturers who used to concentrate
on ham equipment have been chasing the pot
of green at the bottom of the en rainbow. )
.\Iost en transceivers can be easily adapted to
ham use on 10 meters. They can provide a
cheap reliable source of eq uipment for local
rag chewing, mobile use and emergency ne ts.
.\.Iany of the rigs are crystal controlled in
receive ( all are in transmit, of course). This
may seem a handicap a t first, but it is an
advantage for the applications d escribed above.
Vi rtually a ll CD rigs include sq uelch so you
can leave the receiver on with the squelch
turned down. If anyone comes 0 11, you're al
ready on freq uency so there's little possibility
of missing them. Obviously, everyone must
monitor the same frequency to make this work.
\Ve suggest 28.6 me (channel A ) as the p ri
mary frequency for monitoring. This fre
quency is low enough so that most cn rigs
will reach it with no trouble. In many areas
more freq uencies will be needed. 28.65 ( D),
28.7 (C ) would make good secondary chan
nels.

There is a temptation to go farther lip the
band, but these th ree channels should p rovide
enough freq uencies for a starter. In ad dition,
they are spread out over only 100 kc. The e ll
band is 290 kc wide, so you should be able to
jump from channel to channel without touch
ing the internal ad justments. However, make
sure that the receiver is left on channel A for
monitoring when the rig is not in use. When
you want to make a contact, you can call on A,
than switch to another channel if d esired.

Use of these C D transceivers should provide
us with a little more activity on 10 meters and
help keep down the QR~I on 75. There is
usually nothing to the modifications necessary
to get on 10. For crystal controlled receivers,
new crystals and a sligh t retuning is a ll that
should be necessary. It might be necessary to
remove a turn of wire or reduce a capacitor
in some cases. It may even be possihle to make
the receiver tune continuously by plugging a
tuned circuit in a receiver crys tal socket. Tun
able receivers will require a little juggling of
adjustments in the front end. Transmitters a re
even easier to ad just . Plug in a new crys ta l,
retune the final and you should be in business.

If you are interested in this we might just
bring act ivity back to ten mete rs, p rovide con
siderable activity for clubs, and make mobiling
around the country a lot more fun . How about
it? Will we be seeing you on Channel A?

{T u rn pagel
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(Se ve $ 10 con t inued)
The following manufacturers have indicated

that their equipment will operate on 28.6 me.
Unless otherwise indicated, the on ly changes
required are new crystals and retuning of the
coils in the rf stages of the transmitter and
receiver.
Brownin g L abs R -27 Receiver. Replace first osc. crystnl

.... ith a 33 me 3rd overtone crystal.
5-2J T ransmitter. Use J rd overtone 28.6 me miniature
wire-in crys tal. Drake M · 506. Use 6235 kc crys ta l.
Drake M -52J . Use 23.960 3rd overtone wire-in and
24.4 15 me fundamental .

e.c.t. Fleet Courier.

General Radiotelephone Company ]'IC6. Receive crystal
is 28.6 mc minus 452.1 k c in J rd overtone. T ransmit
crystal is 14.3 mc fundalllental.

H allicraft e rs C B·3A, cn.s and C B ·7 . CR -2J U crystals.
Tran smi tt er is 28. 6 me. Receiver is 28. 6 mc plu s the

if uf t he un it. lIallicraft ers makes a k it to make the
C 8 ·J .\ or C B·7 receiver tunabl e.

Hallmark In stru men ts xt odet 512.
H eath Company All models. Transmitter uses 3 rd over

tone cryatal, R eceive crystal is 455 kc h ig-her,
Maxwell Elec tronics Rad iocom transceivers. Transm it Ire

q uency is 28.6 me. Receive frequency is 455 k c above
28.6 me.

Polytronics Labs P C "N". Polycom also makes a 10
meter version for C D use. They sell a cont inuous tuning
attachment for receive, the P ol)' T uner.

Radio E lectronics Designs Model 10/2. Transm it crystal is
28.6 me div ide-d by t hree. R eceive crystal is thi rd over
tone 455 kc below 28.6 me.

Tram Elect ronics Receive : Replace J l.5 nrc crystal wi th
33.3 mc parall el r esonant 3rd overtone crystal. U se a
4700 kc crystal in receive sock et. Tran smit crystal is
14.3 me.

Utica Communica t ions M C 27. T ran smit crystal is 3rd
ove r tone. R eceive crys tal is 1680 kc above 28.6 m e.

Vanguard E lectronics L ab s Mark 1 and Mark 2.
v ocaltne Company Model ED-278.
Webster Manufactu ri ng Company M odels 440 an d 412.

SB 10 and the ARC- 2
Bob Street W6PDD
1543 Los Altos Dr.
Bur lingame, Calif .

Hecently there has been quite a bit of ac
tivity over the AHC2 Transceiver. I have one
more to add to the AHC2 field.

The conversion of the ARC2 is for SSU use
as well as A,\. l and C\V. The conversion is not
difficult and should not take more tha n a few
hours.

The conversion consists of biasing the final
stage to class ABI , breaking the drive lead to
the grids of the final, installing two E:\C coax
connectors for the drive leads, and grounding
the output of the receiver during transmit
periods to prevent feed back and VOX lock up.

The change of operation from AM, SSE, CW
or Cal, is controlled by the function switch.
T he old position marked MCW now performs
the side band functions in conjunction with
some of the existing relays with sligh t wiring
modi fications.
1. Rear section of .MOD PA compartment: At

the rear panel next to the rear modulator
tube mount two BNC type coax connec
tors. These connectors will be used for a
break in the d rive, where the SBlO will be
tied in, or a short p iece of RG58 with ap
propriate connectors for class C operation
for phone or C\V use.

6.

Mount these connectors near the base of the
tube, be sure they clear the snap lock
for the tube.

Drill a % inch hole between the modulator
tubes for the coax leads from the BNe
connectors. He sure not to drill through the
existing wiring on the bottom side of this
section.

Drill another % inch hole between the PA
tubes, this hole will accomodate the
wiring for the bias switching for the PA
lubes.

Make a small mounting bracket for a pair
of OB2 regulator tubes and mount it in
front of the front generator bracket.

Make a wooden mounting plate for a 22'2
volt battery. The mount will fit into the
front genera tor bracket and be secured by
the tightening screw on the bracket.
Ground the positive end of the battery,
negative is bias.

2. At re lay KlO7, AM-~ICW relay location :
a ) Remove wire No. 26A2 from No. 2 of

relay. Remove wire No. 63AI from No. 1
of relay. Tie these two wires, No. 26A2
and 63A l together, solder, tape, and tuck
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ALL HAMS UR CAll ANa NAME GOLD EM·
BOSSED ON HANDSOME PEN AND PENCIL SET. IDEAL
GIFT FOR THE CHIEF OP. SPECIFY RED , BLUE.
WHITE OR BLACK. REQUEST SPECIAL PRICE ON
QUANTITIES WITH DUPLICATE LmERING FOR
GROUP EVENTS. PRINT NAME ANO CALL CLEARLY.
PEN OR PENCIL ONLY $2.75 PPD. PAIR $4.50 PPD.

OEPT. B·3. 196 SO. MAIN ST. , ORANGE, MASS.

69

TV CAMERA

ELIM IN ATE MOBILE VIBRATOR NOISE
Iterolut lona r)' device outmodes nobe-crea t lng vibrator. Com
vlete ly transistorized unit plues dtrecur Into vibrator socket .
:'00 IDovlng parts. SmaUor than vtbratcr. 12 eons. x es . Gnd .
Sot a kit. Comes com pleteI)· enca sed .... Ired. r o>..t!Y to Olug In.
!'lute wnecee- ptn one on 'l'"lb rator ~ket Is ~lIh'O> or llTounded.
Or . l end seee maue whteh ...-e \I'm ret urn. $12.95 PPD.-$5. 00
d..po ~l t on all C.O. D. ardon

Te l-Trol Sys t ems

2180 Bronx Park East Bronx, New York 10462

NEW STORE HOURS
Spencer Amateur Radio

145 Main St . Spencer, Moss.
I PM to 9 PM Mon.-Fri. 1PM to 5 :3 0 Sot.
All leading brands, Time payments, Trade-ins etc.
WI ITX II ndian take an ex-lax) K1HDM

BUILD ATV CAMERA!!
_ 1 J: p n IIl MC I T ilE " \1M 0" IIA M IIA DI O " MI"I 'T "110111'1111 _

:'Oew low cost vidicon tocu~ & d"f lO"Ctlon colh now make It
posslble 10 eonetraet you r own budeet nnced TV ca mera. ~Ach

roll Itlt cornel complete with l.J~embly Inuructlon~ plul an
"eass- te-buttd" .5 tube (".mer. sehemat fe. Comt>lete kit only
$19.90. ['o~ tlla 1<1 de live ry In U. !i. and Canada.

8~ IHI 10e In ro!n for furthe r Information.

ATV RESEARCH, Box 396, South Sioux City, Nebraska

ACHTUNG 75A-4 USERS

Write Bob Graham for Special Deats on New and ae
con diti oned used lear. Cash or BUdlet.

Graham Radia
Dept. C., Readlnl, Mass . Te l: 944-4000.

A Collius X cise Bla nker installed in your 75A -4 will
extensively reduce ig nit ion aut! o ther noise up t o 5000
pul ses per second.

Xew Collins 136C-l noise blaukers w ith simple installa
tion, regular net $124 now only $49 while they la s t .

Richard E. Mann, 7 20 5 Cen ter Drive, Des Mo ines, lowe

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

We hu. the lownt prlca and comolete Itock of .11 romoolWntt
ror malr.ln. ,"our own Ham T V Of el o~ed circuit TV ea mera
Dlus OIe1ud ve VA:'OGUA RD printed e1rcu lta and loeredlbl1
low prt~s on F I. 9 lens with fOf'u l lng mounts . Complete rOld1 
to-operate eameras al so available a l the lu...est prlees ,"uu 'U
ever ri nd.

For more Information. price Ult. and photoa.
l end 10e cot n or Itampl.

VANGUARD ELECTRONICS LABS. Dep•. H-9
190-48-99th Ave. Hollis. N. Y. 11423

CHASERS
HEAVY 8XI O QSO RECORDER IS BEST
OX AWARD FOR WALL SIMPLY TURN
ING SPINNERS ALWAYS SHOWS EXACT
NUMBER COUNTRIES QSOED AND QSLED.
ALSO, EXPLAINS OX CHASING TO VI SI
TORS AT A GLANCE. $2.50 PPD.

VIKING PRODUCTS

DX

:1 ', ' [lll:1
~UMfjU lYe COO'lT~1l1 1IU "fj[ ~ lYe (l)JjIRlS

(lJllT10 ff 00flI_D

them into the harness.
Remove wire No. 25A l from No . 3 tape
and tuck this wire into the harness.

Disconnect wire No. 83AI from No.4, and
wire No. 16AI with No. 16A2 from No.5.

a ) Tie Nos. 25Al, 83Al and 16A2 together
solder, tape, and tuck them into the har
ness.

b ) Hun a wire from No. 1 of the relay to
ground. Hun a wire from No. 2 to the
ground end of the bias resistor, RI08, a
15K in the final compartment near the
front. Remove the ground strap from the
ground end of RIOB.

Run a wire from No. 3 of the relay into the
generator compartment for the bias sup
ply, tie it to the negative 22J2V. The above
changes modify K107, to AM, SSB mode
selection under control of the function
switch S115, a Teal dog to get t o. One
modifica tion must be made on this switch.

3. Run a wire from the anode end of the "'1\
tube string to IU09. Tie the wire to the
end of H109 farthest from the rear of the
chassis, the end near the feed through
insulator fOT the plate of V122 the rear
modulator tube.

Run a wire from the cathode end of the
VH string to No.5 of K107, and a ground
to No. 6. This connects the regular rubes
in the screen grid circuit for linear opera
tion.

4. At KI05 keying and receiver disabling re
lay: On No.8, wire No. 29AI , disconnect
and tape this wire back.

Run a wire from No. 8, the side of the relay
coil that is to be keyed, to K102. K102 is
th e second relay from the front right
chassis near the top. Run the wire to the
coil contact that is easiest to reach . KI05
relay operation will ground the output of
the receiver during transmit.

Remove wires No . 27AI, 27A2 and 15A2
from 4 and 5 of KI05. Tie these wires to
gether solder, tape and tuck them behind
th e relay coil. These wires provide the
keying path from the key and mike jacks.

At 5115 the functions switch : Section "A"
of this switch, section nearest the front
panel, No. 9 is strapped to No. 10. Strap
No. 8 to N o. 9. This will tum on the bfo
in SSB function position.

SEPTEMBER 1964



5. Grid Drive for Final : In the compartment
under the rf tubes disconnect the coax
from pin No. 5 of VI04, and run it
through the hole previously d rilled to one
of the B:\C connectors .

From the other I3~C connector run .1 short
piece of HG58 back to where you dis
connec ted the above mentioned drive
lead.

6 . All that is left is to plug the SBJO to the in
and out jacks turn on the power and ;

side band with the ABC2.
Now if someone can tell me how to clean

up the selectivity of the ARC2 without
adding an external appendage, something
that will track the tuning l 'Il feel my time
wasn't wasted. The thing that makes it
d ifficult is the variable if that is tuned
from 1 to 1.5 Me throughout each band.

Xext project for the AHC2 is how to key the
p.T.a. for ;-.IllF~ 1 and RTTY, that is to do it
and maintain the stabili ty.

Bob Rooney W2QC I
2 S I Price St reet
Lockport , New York

RF Hazard

\Vith the possibility that one kilowatt sta
tions may soon make their first appearance on
the amate ur band 420-450 me it may be timely
to consider the often discussed hazard of rad io
frequency radiat ion on the UH F bands. Al
though this subject has been given consider
able study by eompanies engaged in UH F
comm unications, comparatively little has been
learned as to how much radio rad iation actually
constitutes a hazard . \ Ve are reminded how
ever, that a hazard does exist by frequen t news
of injury to technicians working with high
power radar transmitters.

Nor is this hazard restricted to the micro
wave range. A rather recent study conducted
by Dr. Pearce Bailey of the National Institute
of Health ind icates that over ten monkeys

Dista nce of dangerous rf fields a s a funct ion
of ERP.

70

have been killed from less than five minutes
expos ure to rela tively low power radiation in
the range 380-390 me. Radiation is measured
(in this case ) in watts/ sq em with the fol
lowing levels generally considered as reference
values.

0.01 watt! sq em is representative of the
radiation level in a typical radar room. It is
considered a safe value for day-to-day ex
posure. T his value is equivalent to 60 voltsy
meter.

0.1 watt/ sq em is considered safe for only
limited expos ures of a few hours. It is eq uiva
lent to 190 volta/meter. At this level the blood
does not provide adequate cooling for the
heat created by the radiation. This level must
he regarded as dangerous.

1.0 watt/ sq em is an extremely dangerous
level of radiation for all but momentary ex
posures. This is equivalent to 600 volta/meter.
Extended exposure will very likely ca use brain
damage at UH F .

Now let's consider some of the cases that
may occur at amateur stations operating in the
band 420-450 me if the FCC grants final ap
proval to the 1 kw power limit on this band.
An example of the maximum power station on
420 mc is the case of a transmitter delivering
500 watts to a stacked array with a gain of
19 db. This works out to be an antenna gain
of 79. (Antenna gain = anti log of db gain/10) .
To find the effect ive radiated power (E RP )
we multiply the power input to the antenna
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bv the gam which results in 39,500 watts
EHP for th is station in the forward d irection
of the beam. The problem now is to calculate
at what distances the va lues of 0.01 , 0.1 , and
1.0 watt/ sq em will occur from an antenna
radiating 39,500 watts ERP. For this, a handy
formu la has been derived which can be sum
marized as follows:

0.01 watt/sq cm occurs at ( 12.1 times the
square root of the EHP in kw ) feet.

0.1 watt/sq cm occurs a t (3.82 times the
square root of th e ERP in kw ) feet.

1.0 watt/sq em occurs at ( 1.21 times the
square root of the ERP in kw) fee t.

Substituting our value of 39.5 kw ERP
we fin d that 0.01, 0.1, and 1.0 wat ts/ sq em
will occur a t 76.0, 24.0, and 7.6 feet respec
tively. From the foregoing it can be concluded
that working near a beam delivering 39.5 kw
ERP can be quite dangerous. If beam adjust
ments are being made from a rooftop or from
a tower, it is therefore ad visable that the ad
juster reti re to ground level when the tran s
mitter is energized .

Now let's consider a more typical case of the
serious -t20 me operator who only runs medium
power. This would be in the range of 3,700
watts EHP. Such power would be radiated by a
transmitter delivering 150 watts to a 8 over
8 stacked array with a 14 db gain. In this
case, the danger levels of 0.1 and 1.0 watts/sq
cm exist at 7 04 1 and 2.35 feet respectively
from the front of the beam. Still powerful
enough to keep your distance when the trans
mitter is energized.

Finally we consider the case of the low
power station. This station delivers 25 watts
to an antenna with 11 db gain . This results in
315 watts EHP. The 0.1 and I watt/sq em
fields appear respectively at 2.14 and .678
feet from the forward direction of the antenna.
Even at this level it is best to back off the
antenna when power is applied.

\Vhen working with these reference levels
of radiation we should consider two important
factors. The fi rst is that our calculated values
apply only to the forward beam direction in
the same plane as the boom of the beam. In
any other direction the radiation will naturally
be reduced. Our second consideration is the
very high attenuation of UHF signals by ob
stacles. For example, a brick wall will reduce
a UHF signal at least 10 db and this would
probably reduce the radiation to a safe level
with any power level the amateur would en
counter. This should relax those who might be
concerned about radiation entering a house in
the path of the antenna beam.

It should be realized that although the
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MAKE YOUR
HEATH SIXER OR TWOER

A SELECTIVE SUPERHET
No power supply changes
No cable chan~..
All ci rcui ts inside

original case
SIXER MOO. KIT $34.85
TWOER MOO. KIT $29.50
(incl. illustrated man ua l)

LAWRENCE
ENGINEERING CO.
36 LAWRENCE RD.. HAMDEN, CONN. 06518

CONVERTER SALE
:'Or... model Irrh~1 300 "lth 3 VII F l rand .lon. ....,.~t.l . a nd
'nora tluln SO h llfb QuaUl1 pUll. Cardul'" aurmhled an,1
tened. M'..ur.. onb' 3- 11 :!%. ~ 11 2- . I.... noh e a n.1 boolter
than I microvolt "maUh lt,. !.lade In n"A and ..uulant....d .
,\ ...Ua h le In tile loUo"-lnl mndel l for 12 Tu tU IJC :

Mod, 1 Inpul me. Output me. I'r lN'
JOG-A. :!6. 965 -2~ . 2 55 1.0-1 .255 11.95 ppd.
300 - B 50 -5 1 . /J - t . S 10.95 p pd.
300-C ~n ·54 14-U 1Il.95 PK.
JOG-D 144- 148 50·54 12.95 £Ipd.
300- Y. IH -B5 .B- U l 11.95 ppd.
:I00- F l H- H R 28 ·30 11.95 ppd.
300-0 14.0- 14. 35 1.0· 1.3:1 10.95 ppd.
30. - B 5.0 (WWVI 1.0 10.95 flpJ .
300·X Cholee ot 1 Inpu t rreQ ok Olle OU l1lUI t T'fl Cl beteeen

. S '" 160 DI e .., $14.95 pP<!.
Noh : All . bon c.nnrhn hoy. a t u ned R.F . St• •••

Orde r now while p r ic e $ are d ill low.

AU .bore oonnrten ere IUpplied with !o lolorole tJPt ronllerlon
POor two 80-239 OO llnector. IIl.lu,1. . ,lel ;~. N.Y .C. reshlentl
Ildd 4'{, ••le. t&J: .

VANGUARD ELECTRONICS LABS Dept. H-9
190-41-99' h Ave. Hollie 23. No Y.

Reyco Multiband Antenna Coils
Tra ps for dipoles . • • high st reng th .• . moisture
proof gua ranteed to handle a full KW.
Model KW-40 coils ..... ill. with a 108 foot entennc .
provide operation on 10-15 -20-40-80. $12 .50 se'.

For information on oth er models write :
FRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,

Roche ller 19, New York

TEST EQUIPMENT

TEKTRONIX, H.P., G.R., MEASUREMENTS,
MILITARY TEST SETS, WAVEGUIDES, ETC.

BUY-SElL-TRAoE: SEND FOR CATALOG
J . R. Tucker, Box 206, Garland, Texc s

Panoramic Indicator IPfi9/ALA-2 See Jun e 73 for conver
sion data shiPping wt 18 res, Septembe r special

$17.50 unused
RTTY RELAY TEST SET 1-193-8 for 255 etc $27.50

send self add ressed envelope for listing

ARROW SALES-CHICAGO, INC.
2534 S. M ICHIGA N A VENUE

CHICAGO 16, ILLI NOIS
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values given for rad iation at a distance are
quite accurate, the effects they prod uce on
the human body are in part dependent on fre
quency and can not be stated to any large
degree of precision. At higher frequencies than
420 me these effects arc much more serious.
At lower frequencies the radiation is not nearly
as dangerous. When high gain antennas are
used it should also be understood that even
low power can produce a high ERP.

Because of the many "unknowns" which still
exist in this field , the amateur shou ld always
be careful when working with UHF radiation
and allow a generous safety margin.

.. W2QCI
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The American Radio Relay League, T he A.R. R.L. An

tenna Book, \Vest H ar tford, 1955.
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the NAB E ngineering H andbook, ed. b y A. P rose
\ Valker, New York, 1960.
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How to Raise a Beam
Fred Haines W2RWJ
123 Roberta Dr.
Liverpool, N. Y.

T he a ntenna base is a TV a nten na tripod
a bout two feet ta ll, Bo lt two hinged feet to
roof fi rst, then th ird. The dotted lines ill us
t rate the path of the a ntenna a s it is raised.
The sta rt ing pole is used to lift the a ntenna
a bove the ho rizontal , a ft er wh ich two men
on the wire can raise the bea m.

After purchasing a combination six and two
meter Yagi last fall with a rotator and assem
bling it on the ground , it occurred to us that
some difficulty might be encountered in raising
it up on the roof and placing it on top of a
20 foot pole. A trip to the top of the 15 foot
garage roof confi rmed the suspicion. The old
legs and also the confidence went to pot at
this modest height, the back yard sure looked
far away.

With blind detennination however, we
forged ahead and placed the assembled beam,
rotor, guy wires, and 20 foot pole in the drive
way. All connections to the feed lines were
made tight and sprayed with lacquer and the
guy wire eye bolts were screwed into the
house at the proper points. The bottom of the

. . . W2RWJ

GIN POLESTARTING POLE

pole was handed up to me on the roof by the
XYL and the plan was to bolt it into the tri
pod base on the roof and swing it skyward .
Hal It was impossiblel The assembly wouldn't
budge an inch.

The VHF fever was biting pretty hard
though and a way would be found somehow.
The accompanying d iagrams illustrate the so
lution I worked out. Once up, the beam was
over forty feet above the average surround ing
terrain , and this height has been the biggest
factor in the excellent 2 meter results I have
had at W2RWJ. Others in the vicinity with
higher power and lower beam height have not
worked out as well. The effort was well worth
expending.

Starting po le : 2 x 2 fir, 12 feet long with
two mending plates bolted at top.
Gin pole : 2 x 2 fir, 8 feet long nail ed to
gether a s shown. Note sp ikes made from
headless na ils inserted in dril led holes. These
pierce roof sh ing les to provide firm footing .
Patch roof later with two dabs of roofing
cement.

•,

ee. .....
1I0rOll

,,,,
\ '\

A- ,- ---;.- ,,,,

GARAGE

>0 - - --•, ,
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etc.

$5.00 FREIGHT ALLOWANCE :

WRLSPIRE
SPAULDING TOWERS

SAVE
BUY FROM WRL

U FOOT
. II:ID

CDNC.nE
MOUNT

All sh ip me nts are
via t ru ck , co llec t,
w ith $ 5 . 0 0 f r t ,

a llowa nce.

Demand _ Mast Papular Tawer In the USA"

NO
MONEY
DOWN

8. A new sect ion has been adop ted in the rules whi ch
spells out var ious prohibited uses. Some of them are :

(a) Act ivities in violat ion of law.
(b) Carrying communications for h ire.
(c) Commun ications con ta in ing obsce ne, indecent or

profane words, language or meaning.
(d) Communications in t he nature of a broadcast or

those not directed to specific persons.
(e) ~falic ious int erference.
({) Transmissions of music, whistling, sou nd effects.

(g) Communicat ion s to stat ions of other licensees reo
la ting to technical performance, capabili ties, testing of any
transmitter, incl ud ing transmissions concern ing signal
st reng th of frequency stability of tran smitters.

(h) Communications advert isin g or soliciting t he sale
of goods or services.

0) Communications to a nother station over a distance
of mor e than 150 miles. (Th is new limit is far beyond the
groundwave commun icat ions range under normal cond l
tions. Normally the groundwave range would not exceed
25 miles. )

(j) Person engaged in sellin g citizens radio apparatus
shall not allow customers to operate under the seller's sta
tion license.

9. An individual whose o wn radio sta t ion license has
been revoked or cancelled is prohibited from operat ing
another l icensee' s st at ion of the same class until he is
aga in issued a license of that class by the Commission.

Because there are now some 700.000 citizens radio sta 
tions, the Commission is unable to furnish copies of th e
revised rules to meet requests of individual licensees. H ow
ever . all cit izens licensees a re now being r equired to main 
ta.in a cu rren t copy of Part 95 of the rules coverin g th is
se rvice, hence t he subscr ipt ion methai afforded by the
Government Prin t ing Office ent it les subscribers to r eceive
a cop y of t hese and subsequent citizens rule changes. Mean 
.....hile, t he text of the n ew rules will b e published in an
early issue of the Federal Register. which may be pur 
chased from t he Government Printing Office, \Vash ing ton,
D . C. 20402.

WRITE
fOR,

ANTENNA
PACKAGE

INFO 'JI

Citizens Radio

After consider ing th e more th an 2,500 comments fi led
in Docket 14843, and other r elat ed infor mation before it.
the Comm ission adopted a Report and Order amending
Part 95 ( for merly P a r t 19) of It s rules governing the
Citizens Rad io Ser vice. effect ive N ov. 1. A major purpose
of the rule changes is to clarify t he pennissible and pro
hibited commu nicat ion s and uses of ci t izens rad io stations.
The rule chang es rela te principally t o opera t ions of Class D
s ta t ions in t his service.

The Ci tizens Radio Service is designed t o p rovide use
ful shor t -distance radiocommunication t o meet the bu siness
and per sonal needs of a large segment of the public. T he
des irability of permitting hobby-type opera t ion has been
g iven part icular co nsiderat ion and ea rl ier determinat ion
that the public interest would not be served by per-mit fing
such activity has been reaffirmed. Licensees are specifical ly
prohibited from en gaging in radiocommunications as a hob
by or diversion; t hat is , operating t he r ad io station as an
ac tivity in and of itself .

The Commission notes that th e trend on the part of
many Class D ci tizens licensees to use their stations for
hobby-t ype operat ions has grown to the ex ten t that the
utility of the service for its orig inal purposes has been
substantially impaired. While a nticipat ing that the rule
amendments will a ssist the conscientious licensee t o opera
ate in acordance with the sp irit and intent of the rules
and thereby lessen enforcement problems, the Commission
warns that if there is a con t inu ed misuse of operating
privileges, it will co nsider aga in the fundamental Ques t ion
of whether the public convenience, interest or n ecessity
is served b y t he con tinuance of the service.

Some of the sign ificant provisions o f t he amended rules
are :

1. T he primary purpose of the Class D citizen s authcr t
zation as a mean s of commun ica tion bet ween un its of a
silll{le licensee is emphasized.

2. Commun icat ion bet wee n un it s of different Class D
stations (In ters tar ion) is permitted only under certain
stated conditions and is restricted to seven designated fre
quencies (Citizens channds 9, 10, II , 12, 13, 14 and 23).

3. All interstation co mm unicat ions are limit ed t o no more
than 5 consecu tive minutes with a silen t period of at
least 5 minu tes before another tran smission is permitted.

4. T he rules ar e modified to make it clear that call s ign
ident ificat ion shall be made on each frequency used and
identifi ca tion shall include the stat ion being called .
Licensees com mencin g a communication on one fr equency
a nd then switching to another channel must give the
proper identification of its s ta tion on each chan nel.

5. In general. all users of citizens radio equipment are
required to obtain their own licen ses and operate under
t heir own call sign s. Thus. except in th e case of a stat ion
used solely for the con trol of certain remote objects or
devices by rad io. a cit izens radio station may be operat ed
only by the licensee, by members of his immediate family
living in the same household, or by employees of the
licensee acting within the scope of their employmen t.

6. The former provision of the rules which prohibit ed
the operation of a citizens radio t ransmitter under mor e
than one stat ion license has been deleted. Accord ingly, ra
diocommun ication for such org aniza t ions as civil defen se
agencies, volunteer fire departments and auxiliary police
should . in the future, be conducted under a sin gle et a 
tion license issued to the organ izat ion rather t han under
licenses issued t o ind ivid ual members of such erganiea 
tions.

7. The practice of licensees "loaning" their call s iltns
to other persons in order that the latter may operate
radio apparatus pending th e fi ling of and act ion on an
application is specifically prohibited by S ect ion 301 of t he
Communications Act and Sect ions 95.83(c) a nd 95.87 of
t he Commiss ion's rules.

Rules Tightened
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129.00
27.50
45.00
99 .00

219.00
359.00
215.00
275.00
179.00
219.00

39.00
!li9.00

119.00
219.00
219.00
33!li.00
499.00
695.00

•

I I I I I

TRANSCEIVERS

•

• •

ncnset G·76 w/ Power Supply $275.00
Hall icraft ers SR·150 , , , ,., 495 .00
Hattlcrat ters PS·150 AC Sup. 79.50
Swan SW·140 ,. __.. ,. 159.00
Swan SW·140 159.00
Swan SW·175 . .. 165.00

Elmac AF-68 . . .. .
Globe Chiefs . .. . . . . . . . . . .
Globe SCouts . . . . . . . . . . . . . . . . ..
Gonset en . . .
Gonset GSB· I00 .
Hallicrafters HT-32A ' . . .
Hall icratters HT·37 .
Hammarlund HX·50 . . .
Heath Apache .
Heath Warrior linear .
Heath OX-40 _. . . . . . . . .
Heath 86-10 .
Johnson Ranger . . .. . , .
Johnson Valiant .
Johnson Valiant . . . . . . . . .. . . . . . . . .. . .
Johnson Valiant II . . ... .
Johnson Invader 200 (new) . . .. ..
John son Invader 2000

I I ISERVICE
TESTED

EQUIPMENT
from

HERE IS A PARTIAL LIST OF OUR QUALITY RECONOITIONEO HAM GEAR, FULLY GUARANTEEO,
ANO SHIPPEO PREPAID WITHIN THE CONTINENTAL U. S. WITH CASH OROERS.

RECEIVERS
Collins 75A-} $1 69.50
Collins 75A-4 , . . . . . . . . . . . . . . . . . . . . .. . . 425.00
Collins 75A-4 (late ser . .;:) .. 475.00
Collins 75S·1 .. . 369.50
Collins 755·3 . . . . . . . . . . . . . .. 565.00
Elmac PMR-6A .. . . . . . . . . . . . . . . . . . . . .. 39.50
El mac PMR·8 , . . . . 119. 50
Gonset G·66B . , , . . . . . . . . . . . . . . . . . . . . .. 79.00
Gonset 3 way Power Su pply . 15.00
aanlcratters S·76 85.00
Hall icrafters S·99 . . . 89.00
Hallfcrafters SX·I01 _ 199.00
aamcretters SX-I01A . . . . . . . . 239.00
Halllcralters SX·1l0 . .. . 129.00
Hatucratters SX·}40 89.00
Hallicrafters S·120 , , .. _. . . . .. .. 54 .50
Hammarlund HQ-loo 119.00
Hammarlund HQ·1l0 . . . . . . . . . .. . 109.00
Hammarlund HQ·145·C .. . . . . . . . . . . . . . . 199.00
Hammartund HQ·170·C " 219.00
Hammarlund HQ-180..c . . 319.00
Natrona! NC·173 75.00
Nationa l NC·1 · 0 , 189.00
Nationa l NC-270 . 149.00
National NC·300 189.00
National NC-303 . . . . . . . .. 275.00
RME 08-23 Presetectcr . .... . 27.50

TRANSMITTERS VHF EQUIPMENT

. ..

B & W 5100 . . . . .
B & W 6100 (new) Reg. 875.00
Central Electronics 20·A ..",.. . .... . "
Collins 32S·} .
Collins 325·3 w/516F1 PIS . , .
Elmac AF·67 . . . . .

$149.00
595.00
119 .00
449.00
675.00

59 .00

Gonset 6M Comm III .
Gonset 6M Comm IV . . .
Gonset 2M Comm IV , .
Heath "Sixer" . .
Poly-Cum PC·2 .
Poly-Cum PC·6 . . . . .. . .

$159.00
219.00
259.00

39.50
249.00
279.00

Address'-- _

City zone Sta te _
o Put me on your mailing lis t. Calif. Add 4% Tax

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

ORDEP
TODAYMission Ham Supplies

3316 Main Street, Riverside 3, Calif. 92501
Atm: Bill Hullqulst, K6LOS Ship me tne foliowlnc:

$ . . . . enctcsed. Cash orders prepaid within co ntinental United
States.

Name Call _
PLEASE PRINT

j----------------

MISSION HAM
SUPPLIES

3316 Main Street
Riverside 3, California 92501

Phone 683·0523 (area ~ode 71 4)

"THE STORE OPERATEO BY HAMS FOR HAMS"
K6LOS, K6GCD, K6DXD, K6EF, K1SFD, W600E
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•-

MADE
IN U.S.A.

•

995 Allow SO
fo r pack

iog & ship
ing. Ca lif. re si

dents incl ude 4%
sales tax .

88

Allow SOc
for packing
& shipping.
Calif. re si
dents add

4o;,.sales talt

EACH
All ow SOc for
pack ing and

sh ip p in g.
California re si
dents include
4% sa les tax .

88

SQUIRREL CAGE BLOWERS
2%" vent-app rox. 100 cfm-220V AC 60 cycle
Simply paralle l th e two wind ings fo r 110V AC

(LIKE NEW USED)

• •

3!~W50' ~~~g~!
shiPPing 1% Precision

CoII,lpsible Resis tors
2 METER RANGES,

GROUND PLANE AC volts :
ANTENNA 0-10-50 ·250-1000
-aroad DC volts:

Band 0-5-25-125-500-2500
DC cu rrent :

0.250 mi l,
co nnecto r O-SO microamp
furnis hed O HMS :

0-10,000 & 1 meg.
Ex panded low -o hm

sca le.
DB: - 20 to + 22

Test Leads
leafher Ca rrying Case

~' - .

"YOUR COLLINS

/

~ HEADQUARTERS"

& ~,
t ~

, ", "
I. - " '~~1Il.' :"'> ':';;;"

;..~~~,J-;~r9ii~ . :I c~ , ~ I ' - ,

QUEMENT ELECTRONICS
1000 SOUTH BASCOM AVE. SAN JOSE, CALIF.
••" NO RTHERN CALIFORNIA'S MOST COMPLETE HAM STORE"

THE IDEAL
MOBILE MIKE
HIGHEST OU TPUT CERAMIC MICRO PHO NE
AVAILABLE - A-YERAGE lEVEL - 48 db.
TW ICE THE VOLTAGE OUTPUT OF AN Y
O TH ER CERAMIC MI KE. RESPONSE CURVE
TAILORED FOR MAXIMUM IN TELLI GI
BILITY 300 to 4000 CYCLES•
• Rugged Hi-Impact cvcolec,

tak e -a part case .
• Shock-resistant internal

co nst ruct io n.
• Ex tra heavy d uty push-to-talk

switc h ca n be re w ired for
specia l applications .

• Heavy duty rubber covered
co il cord . 3 co nd ucto r, 1
shielded, 12" re tracted ,
6 ' e xtended .

• Sp ring re t/l ine r hang up clip .

48c
EACH

1/60 RPM
llOV AC
60 cycle

MAY BE l EFT
IN LI N E, UP

TO 2000 WATTS.

GOOD THROUGH
2 METERS

A" ow ' 0< ,...
p " k,•• "'.,,".....-C,"'.m.• ,••,.

d."" ,"',...• r, ..,• • ,..

95

ELECTRONICS

C-O-O-L
BARGAINS

ROTRON MUFFIN FANS
110V AC 60 cycle (li ke New Used)

THE BEST
VALUEWE

HAVE
EVER

OFFEREDI

S.W.R. BRIDGE and
FIELD STRENGTH METER

CLUTCH DRIV E
fO R RESET

MAKE CLOCKS
0'

lO-MINUTE
TIMERS

TIMER
MOTOR

BUY SEV ERAL
Allow 25c each fo r shipping

Hundr eds of Uses
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Low Cost Power

for Surplus DC Motors

Roy Pafenberg W4WKM
316 Stratford Ave.
Fairfax, V irginia

T his view of the blower pane l using su rp lus
de blowers shows mounting deta il s of the
20 ampere s ilicon diode mica insulators in 
su la te the diode from the aluminum mount 
ing plate which se rves a s a heat sink.

Direct current motors designed for 24 volt
aircraft use are a drug on the military surplus
equipment market. Not only are the basic
motors available in a wide range of types and
sizes, but many types of complete motor
driven assemblies are also available. Although
prices are extremely low , only those units which
meet a «hot" requirement have proven popular.
Examples are the prop pitch motor for beam
rotator use and surplus motor driven switches
such as those featured in a recent 73 Magazine
article. '

Other amateur motor requirements include
fans, blowers, remote tuning drives and motor
driven band-switching systems. Many available
de motors are ideal for these applications. In
addition, the surplus market is loaded with
low cost, de motor driven assemblies which
were custom designed to meet these precise
requirements. The problem is to adapt these
motors for operation from the ac line.

The ideal source of operating power for all
! "A Surplus Motor Driven Coaxial Switch," \V4\VKM,

August, 1962.

FIGURE \e

FIGURE te

1a Basic ci rcuit fo r opera t ing 24 volt dc
motors from on unfiltered half wove rectifier.
1b Alternate voltage d roppi ng circui t for use
in Fig. 1A. Delete the power t ra nsformer and
connect at points X.
1c Schematic diagram of the blower panel
shown in the photog raphs. D1 is a 20 a m
pere, 4 00 PIV sil icon d iode, La fayette Radio
type SP-269 . B1 and B2 are identica l, 24
volt dc ai rcraft b lowers.

- - --1H"

FIG UR E IA

•

DROPPING RE SISTOR
lSEE TE XT)
~,

117 V A C

SILICON POWER OIODE \

~ MOTOR FIEL D

::-lIt ' H-'-" -~
1 17"~ ~,-'_'_',,' _' =-~24 "OC MOTOR

MOTOR ARM ATURE

of these motors is a rock-solid , well regulated
de supply. Such an ae operated supply would
consist of a substantial power transformer
feeding a full-wave bridge rectifier with a
modicum of filter. However, provision of such
a supply for amateur applications would prob
ably wipe out any cost advantage in the use of
the surplus motors.

Most of the available 28 volt de motors
are of two general types: permanent magnet
field motors and series wound units in which
the field and the eommutated armature wind
ings are connected in series. For the permanent

!A'liM
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FIRST AND ONLY TRANSISTORIZED 2 METER
SSB-AM-CW TRANSCEIVER FOR MOBILE,

PORTABLE AND FIXED COMMUNICATIONS

The totall y new Go nset Model 900A
S idewinder is the first and only tran
sisto r ized SSB-AM-CW transcei ver
(except mixer, driver, final stages in
transmitter ) to provide complete cover
age of the 2 meter amateur band in 4
segments 1 M e wide. Yet it's so com
pact it fits quickly under the dash of the
newest ca rs ! Transistor design makes
possible a primary power requirement
in the receiver of less than ~ amp!
Separate po wer su p p ly acce ssories
snap-fasten to back of transceiver, or
may be used for remote installation.
Here's the trouble free, solid state trans
ceiver with power to spare for any fixed,
portable or mobile appIication!

F or co m p le te information, visit y o ur
G onset Distributor, or write Dept. _

CHECK THESE HIGH·PERFORMANCE SPECIFICATIONS:

TRANSMITIER: Transistorized (exce pt for mixer, d ri ver, f inal st at es)
• Frequency Range: 144-148 M e • Power Input: 20 watts PEP
SS B, 6 watt s AM , 20 watts CW • Spurious Suppression : - 50 db •
Carrier Suppression: - 50 db on SS B • Unwanted Sideband Sup
pression: -40 db • Features incl ude VFO low freq uency 1st conve r
sion, with c rysta l cont ro ll ed high frequency 2nd convers ion for
stab i lity. f i lter type s ide-ban d g eneration and broadband ci rcu its
f or easy o peration.

RECEIVER: AII·transistorized • Frequency Stability: High ly s t a b le;
u t ilize s s a m e VFO as transmitter • Sensitivity: lh mcirovo lt s or
bette r for 10 db s t N . Selectivity: 3 .5 kc f ilter for both receiver
and transmitter' Audio Output: 3 .0 watts. Spurious Suppression:
-50 db or better' Image Rejection: -50db (rece iver and transmitter
utilize double conversion) • Full RF amplifier with three tuned cir
c u it s for low no ise figure, good select iv ity. Separat e RF and AF gain
co nt ro ls.

TRANSCEIVER: Both the receiver and transmitter are dual conver
s ion, using 15 MC and 9 MC frequencies with a hermetically sealed
crystal lattice filter. Dimensions: 8% " W., 4% " H ., 7M." D. • Wt.:
10 Ibs.-8 oz. POWER SUPPLY: Dimensions: (AC or DC) 8% " W.,
4 % " H ., 5'X{ ' D. • Wt.: 13 Ibs.-8 oz.

PRICE: TRANSCEIVER : $399.50 Amateur Net; POWER SUPPLY:
AC - $67.75 Amateur Net. DC - $79.50 Amateur Net

GONSET, INC.
ALTEC LANSING CORPORATION
[b'Z?W A Subsidiary of Ling- Temco-Vought, Inc.

1515 S. MANCHESTER AVENUE, ANAHEIM, CALIFORNIA

magnet field motors, de operating power is an
absolute requirement. Operating power re
quirements for series wound motors are
dependent on motor d esign and cond itions of
use.

As a general class, series wound motors may
be operated from either ae or de power
sources. Special design characteristics are re
quired for use on ac power. These features
include use of laminated magnetic materials
to reduce hysteresis losses, special winding
design and selection of p roper brush material.
For any particular motor, the speed and torque
developed will be greater on d e than on ac.
Voltage requirements for ac-dc motors can
vary considerably. As an example, I have in
front of me a surplus band switching motor
which carries a name plate rating of 50 volts
d e or 110 volts ac, 25 to 60 cycles . So-called
universal motors are specifically d esigned to
operate from either ac or dc power of ap
proximately the same voltage to produce ap
proximately the same output speed and tor
que.

SEPTEMBER 1964

Now back to the surplus 28 volt d e motors.
First of all, almost all of these motors are
specifically designed for de use and as a result
have unlaminated magnetic poles and frames
and the brushes and windings are designed
for de use. This does not rule out the use of
ac power for such motors if they are to be
operated intennittently and/or at reduced volt
age and output load. The continued successful
use of prop pitch motors in beam rotator ap
plications proves this point. If you have such
an Intermittent or light duty application, then
use ac to power you r su rp lus motor. Operating
voltage and maximum load must be determined
experimentally. Start with reduced voltage and
load and grad ually increase the voltage until
excessive motor heating is observed. Hope
fully, the desired speed and torque will be
obtained before excessive heating is obse rved.
Good luckl

If ac operation results in excessive heating
and a well regulated de supply is prohibitive,
there is still another way around the prob
lem.
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T his compac t tra nsmitter b lower panel uses
a single silicon diode ta powe r two se ries
connected, 24 volt dc axia l-va ne ai rcraft
b lowe rs from the 117 volt ac li ne .

As was pointed out in the referenced art i
cle.! a single, low cost si licon diode may be
used as a half wave rectifier to supply operat
ing power to de motors. Fig. 1 shows how this
is accomplished. Since no fi lter capacitor is
used, the silicon diode, D 1, provides the dual
fun ction of supplying the required de op
erating power and also gives an effective 50%
voltage reduction. Thus, for 24 volt de
motors, a 48 volt transformer is required. How
ever, for many applications a d ropping resis
tor may be used to supply power d irectly
from the nc line. T he effective 50%voltage drop
across the silicon diode will, for many light
duty applications, allow the use of a reason
ably low wattage resistor. The value of such a
resistor must be determ.ned experimentally
since it will be dependent on the motor load
and the characteristics of the motor. For short
duty cycle operation the resistor may be sub
stantially overloaded without d amage. F or
continuous duty applications, the usual power
dissipation requirements apply. The silicon
diode should have a minimum peak inverse
rating of 400 volts. \Vith the low cost of
power d iodes today, a substantial maximum
current safety factor to accomodate the motor
starting surge current can be economically pro
vided.

Fig. 1C and the photographs show a rather
unusual application of the techniques described
above. The blowers shown are axial vane air
craft blowers design ed to operate from 24 volts
de. These uni ts operate at 14,200 RPM and
use 1/ 12 lIP motors designed for continuous
duty use. Operating current is 4.7 am
peres and each blower is rated at 60 CF r..1. As
shown in Fig. I e , the motors are wired in
series with the silicon d iode and connected
d irectly to the ac line. The silicon d iode is a

WORLD RADIO LABORATORIES
34 15 West Broadway, Council Bluffs, Iowa

Rush m y Free WRL 1965 Cata log

VIRTUALLY
ELIMINATES

RADIO
INTERFERENCE

Exc lusive Permanent Magnet Al ternator is the only
moving part- no brushes, slip rings, bearings, co.m·
mutators etc., to produce irr itat ing generat or nerse
common 'to ordinary portable unit s.

• 115/220 volts, 60 cycle, AC, 1250 watt continuous
rating.
Gasoline powered-quickly adaptable to li quid propane
aum-out-croct against ove rloading or sudden su rges.
Compact-one man can handle.

Three mo dels -1000-1 250- 3000 watts
vaifable now {rom your local electronic parts distr ibuto

the antenna::::~fspecialists co.
12435 Euclid Ave., Cleveland 6, Ohio

Exp. tnv. 15 Moore St. New York 4, N.Y.

CLIP AND MAIL •••••

r :
• •

=' EXCLUSIVE HAM CATALOG~
c:( Now! the most complete am ateur catalog <c

~ ever compiled. HAM leB ~
¢ I' ¢
ll.. • l00's of Bar- c,
....J gains for the :::i
o Ham, CB'ers o

•
& experimen• •
ter.

•
• EXClusive.

WRL "Charge-

•
A-Plan" Ap••
plication.

...J • The best...J
;;;: prices avail- «t
:E able anY-:E
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• •.NAM •

4tAOORESS 4t
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TWIN LEAD OPEN WIRE LINE
Econ omy 17 strand) 100' $1.00 3 Ibs 300 Obm Copperweld 100' $2.15 3 Ibs

250 ' 2.25 5 Ibs 250' 4.85 5 Ibs
Crusad er 11 0 strzndl 100' 1.25 3 Ibs 300 Ohm Copper formvar 100' 3.50 3 Ibs

250 ' 2.50 5 Ibs linsulatedl 250' 8.50 5 Ibs
Heavy Outy 120 strandl IDO' 1.98 3 Ibs

Oeluxe Copperweld LSD' 4.75 6 Ibs 450 Ohm Copperweld 100' 2.75 3 Ibs

Spongee

~
100' 3.30 5 Ibs

250' 6.00 5 Ibs

250' 8.00 12 Ibs 450 Ohm Copper Formvar 100' 3.50 3 Ibs
Tubul ar 0 100' 2.00 3 Ibs 250' 8.50 5 Ibs

250' 4.75 8 Ibs 450 Ohm Copperweld 100' 7.50 5 Ibs
Classic 141 strand) 100' 2.50 5 Ibs (#12 wire, 2" space) 250' 18.00 13 Ibs

250' 6.00 12 Ibs
450 Ohm Insulated 100' 4.00 5 Ibs

!Type INS·500! 250 10.00 12 Ibs
Price and efficiency are close ly all ied. If you want
the lowest loss possible you would do well to use
Classic or Spongee lines. The formula is simple: the
more copper and the better dielectric used, the more

STANDOFFSexpensive the line.

5%" Nail type 10/$1.50 1 Ih

7%" Wood screw 10/$1.50 1 Ib

COAX 7%" Pole clamp 10/$1.75 1 Ib

RG·8/U 52 Ohm Foam 100' $12.50 12 Ibs INS·500 type 5/$1.50 1 Ib

RG·ll /U 75 Ohm Foam 100' 11.00 10 Ibs
RG·58/U 53 Ohm 100' 4.75 4 Ibs These standoffs have slots for 300, 450, 600
RG·59/U 73 Ohm Foam 100' 5.00 4 Ibs Ohm wires

ORDER DIRECT AND SAVE
Min imum order $5. Please enclose postage as below.

Postage 300 mi 600 mi 1000 mi 1400 mi 1800 mi beyond
FiBt 2 Ibs. .35 .39 .45 .51 .ss .64
Eo. odd't1 Ib..06 .08 .10 .13 .1 6 .19

* "Violent or wi ld disorder or confusion," says the dictionary, and this describes our warehouse perfectly.

SEPTE M8ER 1964 7.
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low cost Lafayette Radio unit rated at 20
amperes and 400 PIV. This stud-mounted
diode carries the part number of SP-269 and
sells for $2.98. Lower current units are avail
able at correspondingly lower prices.
This particular blower panel was assembled on
a 7' X 11" aluminum plate to fit the
bottom of a transmitter amplifier chassis. This
little unit moves a fantastic volume of air.
Vibration is negligible although the acoustical
noise level is quite high . As a point of interest,
all the neighborhood kids have been in the
house at least once to see the "wind tunnel" in
action. The blast of air, dimming of the
lights (measured 5.5 amperes with 25 volts
impressed across each motor) and the sound
effects combine for a rather awe inspiring dem
onstration.

There are a few precautions to be observed
in the use of de motors on ac power, partic
ularly if they are operated directly from the
ac line. WARNING: Many surplus de motors
have one terminal of the power input con
nected to the frame of the motor. Before use,
check with an ohmmeter. If such a ground ex-

New

Products,

Etc.

HQ-66

Hammarlund has announced a new general
coverage receiver which tunes from 540 kc
to 30 me with calibrated electrical bandspread
for the ham bands. The high frequency oscil
lator is temperature compensated for excellent
stability; there is a built in automatic noise
limiter; the selectivity varies to produce hi-f
on the broadcast band and a sharp response

80

ists, disassemble the motor and suitably insulate
the circuit before operating from the transform
er-less supplies slwwn in Figs. lb and f C. In
some instances this ground will be obtained
with a strap connection and in others it will
be caused by the use of an uninsulated brush
holder. Remove the strap and/or suitably
insulate the brush-holder to isolate the wiring
from the frame of the motor. Electrical noise
from the brushes is quite severe with such
motors. While very difficult to completely elimi
nate, this noise can generally be reduced to
tolerable levels by connecting .01 mmfd dise
ceramic capacitors directly from the brush
holders to the frame of the motor. Room can
usually be found to install them inside the
motor housing.

If your previous interests have been light
construction with drive fabrication limited to
fastening the knobs to the control shafts, get
with the gears and motor drives. The low cost
of drive components and motors on the surplus
market makes possible amateur equipment au
tomation limited only by your imagination.

. .. W4WK~1

on the short waves. The front panel is con
servatively styled. Price is $159.95. For further
info write to Hammarlund, 53 West 23rd
Street, New York 10, N. Y.

50th Anniversary

Truthfully, these 50th anniversaries have left
me a little cool. It isn't my fault I'm a young
ster, is it? National is celebrating its golden
anniversary this year, though I guess they have
been somewhat eclipsed by ARRL's ditto. This
is unfortunate, for National has been an im
portant part of ham radio and they deserve
some lauding.

National had been around for 23 years when
I first got started in ham radio in 1937. At that
time their S\V-3 was very popular and many
of the shacks that I visited sported this ex
cellent regenerative receiver. The NC-I00's
and NC-lOI's were in all the ads, but I knew
few hams that had that kind of money. I
remember that the deep voices on those
exclusive 75 meter nets were using lIRO's, but
we peons didn't see much of them except in
photographs.

So now here we are in 1964 and National is
announcing a new HRO, the «500." Gone are
the plug in coils . .. gone are the tubes . . .
gone is the old PW dial. The HR0 -500 is a
solid state frequency synthesized phase lock
receiver. I suspect, when we see it, that it will
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be as far ahead of its day as the liRa was
when it came out in 1933.

One product of thi s magn itude is usually
all a company can get ready for production at
an" one tim e ... but National has also an
nounced their NCX-5, a new five band side
band transceiver!

The way they're going, if ham radio con
tinues for another 50 years, National will be
right there on top of the heap. \Vatch for
the ~CP-K\V. the self-powered automatic call
ing self hand selecting satellite communicator.

Mobi le Gollon Coils
The w ebster company has been making

their compact Band Spanner for over 14 years.
It helped make mobile opera tion respectable
eliminating the monstrous whip and loading
coil that used to give the XYL apollexy. A few
years ago they brou ght out the Top Sider with
easily replaceable coils for quick band changes.
Xow the transceivers are in a power race, so
Webster has a new line of inductors for the Top
Sider, the Calion series. Now you can run
power and not have your car look like a \\" V2
jeep. The coils are rated at 1000 watts PEP
and are about twice the size of the standard
(300 watt ) size. For more information, write
Webster Manufacturing, 3 17 Roebling Road ,
South San Frunscisco, California.

Clean Contacts

George P. Oberro K4GRY

To keep that bug or straigh t key in good
working shape its keying contacts should be
kept clean . Relay cleaning tape, ,type K. S.
6528 is available from Hope Webbing Co.,
Inc. or can be gotten from electrical and elec
tronics places that deal with relays and
Teletype.

Every so often a clean tape is run between
the keying conteats with the keying contacts
dosed once the tape is put between the
contacts. Pulling on the tape will really d ean
those d irty contacts. Pull again with another
dean tape if the first one gets dirty to make
sure he contacts are good and d ean. This
takes about half a minute. A package of relay
cleaning tape will last for years and of
course the tape comes in handy for cleaning
contacts on RTTY keyboards, TD's relays and
so 011 .

. .. K4GRY
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Redline Electronic

Keyer Super· Kit

* Gives perfect code, from 5 to 50 wpm

* Built in speaker for sidetone monitoring

* Built in transformer power supply with silicon
diodes

* 4" wide, 5 V2 " high, 8 V2" deep, 5 pounds

* Sockets and terminal strips riveted in place

* High performance, sta ble computer circuits

* Plug-in high speed mercury contact relay

* Kit is complete with aluminum chassis, blue
gray cabinet, all ports. and complete de
tailed step by step instructions. Less tubes
Ifou, 12AU7, OA2, 082, NE-2, NE-51 1
and key lever.

* This is the fin est keyer ever designed for
amateur use.

* Introductory price is $39.95, subject to
change without notice. Postpaid.

REDLINE

JAFFREY, N. H.

8 1



riirrrrf ,

III . I. ,

MO DE

AF GAIN RF GAIN

,,<:;:::CARRIER BALA NCE

GAIN

PA TUN E

SECTOR

FINE TUN E
COARSE TUNE

The Gonset Sidewinder
Wayne Green W2NSD/1

Since sideband is still in the early stages of
use up on two meters I was quite surprised to
see the ads for the Gonset two meter Side
winder a few months back. I didn't expect to
see anything like that for a coup le more years.
I think that all of the regular two meter deni
zens will join me in stating that we are all
happy to see this piece of equipment available.

Sideband is just as advantageous on two
meters as it is down on 20. Back in the days
when it was possible to have a clear chan
nel on 20 ( I'm old, eh?), the early users of
sideband were able to appreciate the unbe
lievable way we could get out, even with
low power. If you've done any listening to the
sidehanders on two meters you know that they
are able to work over extraordinary distan ces.

Which brings us to the Conser Sidewinder.
This is a far cry from the aIel Couset Com
municator I. \Vith this package you not only
have an A~l transmitter (6 watts input and
receiver, but also a sideband t ransceiver (20
watts PEP ) and everything except the higher
power transmitter stages is transistorized. The
power supply unit snaps right on the back of
the transceiver. They have both twelve volt
de and 115 vac supplies, but I think I would
go for the 12 volt job and then make a small
power pack to deliver the 12 vdc at 8 amps
req uired for shack use ra ther than buy hath
supplies. Then you could whip it into the car
whenever you wanted.

82

The Sidewinder is small enough to fi t in
even a sports car. Bless transistors. And the
power it requires shouldn't hurt your car. I
counted 21 transistors and three tubes, end ing
up with a 6360 in the output. I.F.'s are on 15
me and 9 me.

That's all fine and good, but how does it
work? Shortly after the Sidewinder was de
livered up here in the wilds of New ] lampshire
I was heading for 73 Mountain to see what
would happen. 1 hooked it up to a spare two
meter antenna and listened around. I am not
sorry to report that my 4 17A converter had a
sligh t edge over it in sensitivity. T ransistors
may be pushing Nuvistors at two meters these
days, but the 417A still can do a little better.
No matter, there were darned few stations that
I could n' t hear q uite well on the Sidewinder.
The stability of the receiver isn't important
on AJ\l, but it is greatly appreciated on SSB.

I tuned to 144.1 , where the SSIl gang han gs
out, and called a quick "break" at the fi rst op
portunity. 'V2LVQ was on the channel having
a round table with a station in Plaistow, New
Hampshire and Boston . He came right back
when I spoke up . . . not bad for 20 watts
PEP at 200 miles, eh? All three critically lis
tened to the signal and gave it a clean bill of
health. Since then many SSB stations have
been worked down into Southern New Jersey,
over 300 miles from here. I don't do an awful
lot better than that with my kilowatt on AM.
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Conset has worked out the tuning system
well. There is a switch for selecting the mega
cycle and both fast and slow tuning of the
main dial for plain tuning and zeroing in on
SSE.

The Sidewinder sells for $399.50. The de
power supply is $79.50 and the ae supply is
$67.75. This is pretty remarkable when you
consider that the Communicator IV was up
over $400! For not much more you have
everything you had in the IV plus stability,
SSE and C\V! I suspect that the Sidewinder
will put a lot more fellows on two meter side
band.

Letter

Dear W ayne :
Your compet it ion sur e has p ut m uch n eeded life and

renewed vigor into previously decaying A R RL . K eep
up your good work. H eretofore AR R L has had a monop
oly in the a mateu r radio bu s iness and therefore had a
tendency to go dead at the top. I n any field of endeavor
competi tion is u su ally t he best productive process u pon
final anlaysis. ARR L should not b e a llowed to have a
monopoly in t he field of ha m radio. D on't let the A R HL
hounds get too close to your tai l. Good luck.

African Hams

"'Ill e 01 Counloy and Perma,wnt N~tion~1 Lic onccs ~rallt~d

Prefix I!ct'nces . SOC1N;' t" \' ,s it" ,"

IHiIl ~":>I Dl (9U5) Less than rc No Ye'
CA~IERO~":>I (TJ81 N"ne '0 Yes
CENTRAL AflnC,\N Less than ro xc ",

nEl'UBLIC (TL8)
CO:-.rGO HEl'UIlLlC O,"er '" U.C,R.A. Yos

(9Q~1 LN)[>Oldville'
DAHOMEY (T Y.!) uss th.n s '" Yes
GAllON (TR81 L~ss th~n ro );0 Yes
GHA.'.;A (9GI) About 50 G.A .R.S. Yes

Accoa
GUt:.EA (7G I) ~one '0 Occasionotlly
IVORY CO,\5T Le.. than ao No ".

REPl,;B LtC (T[;2)
MALI (TZ) None No Occasinnall\'
,\IA t:Rf.TA'>IA(5T5) Le"" than to No
:>:IGERIA (51'12 ) Abuut " N.A.n.S,

l.c<go.
:>:IGf.R IU;PUnLlC uss thotn ru No 'Pxp,'diU,",'

(5U7) "perotti"n dlsc,"ooaged
HEl'UIlLlC 01 t~e Cl""ely llnkod

Co:-.rGO (TN8) Aboul 25 "'lth R. E. f. ".
HWA :>:DA (9X5) L~•• tha n 20 xo Ot:ca~IOI '"ll,.

SE~EGAL (6W8) Less llilln 25 Clo;,'I,. linked 'Dxp~diti()f\'

with R.E.f. opHation d i sconn~ed

SlEnRA LE:O:>:E uss than ro No Admlni.<tr.tion tavour"ble
(9LI) to Amatour Radio

SO~lALl HEPt:BLlC Less tllan 20 No ,,'
(00 ,

Sl'DA:>: (ST) None No
TC HAD (TTB) Less than tc Closely UnKed 1'0 Knowled<1e of visitors

Witll R.E.f. oi>taining h~enoes,

-rooc (5VI No"e No Vis itor s lill,'e obtain ed
h~en~.s in the l"'st,

t: P P ER VOL TAIC '"RE PUBLIC (XT2) usa than s .. ..

«redit to I. A, R. U. Region 1 Dull eun)
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FROM IBM COMPUTORS

$100.00

MEMORY DRUM, apprur. 40 read-write
heads, 115 volt 60 cycle motor.

$100.00

MEMORY PLANE STACK, WIRED, 10,000
cores per frame, 8 frames per stack,
with cooling fan.

$25.00

MEMORY PLANE STACK, WIRED, 100
cores per frame, 7 frames per stack,

JOHN MESHNA, JR.
19 ALLERTON ST. LYNN, MASS.
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TECH MANUALS
o,igin.J rm",bri4g.tJ f1UflMMJ with J~vi,. ;"/0 .Ni

Sthlmlllics. Pri,.! i,,&lN. pOll/d ,h""

AL R_$ $7.~ A RN.] a .5O YT . 7, 8 . . 9.00
APA·, 7,50 ARN·8 5.00 M'd. ,.
APA. IO 6.50 ARN.t2 5.50 TTY . _, 9.00
APA·1I 1.50 ARN-IS 6.50 Be_IOtiOA 6.50
APA. ll 1.50 ARN .t., CV-62 ._ .. 6.50
APA.17• . . 8.50 I'" .... . 10.00 CV-I72 .. , 6. 50
APA-ll' 7.50 ARN.I4a . . 10.00 F GC- I &.50
"PA.II 7.50 ARN· I.b. ATK.A RK
APG·1I0 15.00 d ,., . 10,00 TV 12.00
"PH-' 5.00 ARN .21 10.00 P RC·S 5.00
"PH . g 10.00 ARR-2 I .SO PR C.1 7 4.00
"PH. II 8.50 AR R·S 7.50 TG-7 . , b 6.$0
APQ.2• . . . 7.50 ARR-1 7.SO LN-2 7.50
APR ·t 7.50 ARR." 10.00 LM.7 7. 50
APR·2 7.50 ARH.llb . 6.50 LM · l!I 7.50
APR •• . . . . 7.50 ARR-26 8.51 LN·14 7.50
APR ·12 12.00 ART · IS 10.00 LM.18 7.50
AP8·2 I!.oo ART .26 8.00 GO· ' 7.00
AP8·S I!.OO ART·28 7.00 DU· I . .. .. 5.00
APS.4 15.00 ATD 7.50 DZ·I 5.00
APS.42b .. SO.OO RAX.I 1·177 4.00
APX·I .. . . &.150 MN·26C TS·'2' &.50
APX·&b .. &.50 LP.5 T8-217 ' .00
APX.7 8.150 lA F·2 T G·Sot byer 2.00
ARB 7.50 BC·U06 $7. 50 T8·152 . . .. 5.00
ARC·I &.50 BC. III &. 50 USM . 24t .. 9.00
ARC. I• . . . 7.10 BC-IIO 10.00 US M·29 15.00
ARC-2 . 1.150 BC· 221 7.50 TS_&7 1.50
ARC ·S LF &.50 BC.Sot8 s IIec lly TS. 174 &.50
ARC .S letter 1.50 TS· 175 8.50

VH F 1.50 SC R.Z74N 8.50 SI H 10.00
ARC. 12 &.SO BC· 7SS ... &.50 R. S89 10.00
ARC ·27 1.50 BC_60S, R·S90 10.00
ARC ·Z8 8.50 &04 5.00 R_IIZ 10.00
ARC·44 8.SCI BC·&20 5.00 URC·4 &.00
AR N.$ 7.SCI BC·779 7.50 BC-SI Z,
AR N. & 1.50 TT- 5. 6 . . '.50 SotZ . .. .. 5.00

" w r i l . "bout "", mA"U4/ n OI lilted. Over 200,0 00
,n Slock: , u" rna, h"t·' ,h. on. '0* n, . d."

WE BUY TOO- u nd us ,OU, lisls 0/ excess pubJiusions.

PROPAGATION PRODUCTS COMPANY
P. 0 , BOX 242, Jacksonville I, Flo.

Subscribe to 6up

Devoted exclusively

to VHF

to wai t unt il I had laughed my way through their ed ito rial
helore writ ing this letter. It tu rned out rather wishy. washy.
but th is was probably due to the fact that a new editor
is at hand fo r CQ. Its m isrepresentations, twis ted facts
and just plain l ies smell of Arne T r ossman, but the whole
tone and s tyle of the work is fo reign to o t her ZH
colu mns , such as t he )'Iay masterpiece. \\"hen you get
right clown to it, t he author seems to be s poon Ieedjn g
his messa jZe to the readers ..... ith the t oo frequent use of
the word- t hey-instead of who we know the editor mean t ,
Is th is a preview of K 2), IGA ?

nut the g rabber of the issue was the letter box ~ ...
Congratulations on mak ing CQ once again a responaihle
voice in ham radio.... F actual, to -t he-po int; hard hittinjZ
..• you s peak purely for the cause of TRUTH ..• test s
of XC·JOO with a S teamRoller . . . (it was actually an
XC· I09; )'I r . Oliver seems to have lost his memory along
with his sense of humor ) • .. echhh to a ll of th e above
comments. I mus t a lso thank \YA 2TGC for h is expose of
Goat n oy 's identi ty, previously unkno wn to t he amat eur
public; I feel sorry for you T ed, with fr iends l ike
\ \'A2T G C, enemies mu st be a luxury.

Althoug'h CQ did prin t one letter again st the ),1 ay edi 
lo r ial , I really wish it had been one of t he ones the)"
received that to re into the deceptions of the a r ticle, piece
by piece. I also noticed that one reader plan s on blam ing
you for any frequenc ies lost at the next lTV Conference.
II m mm , I suspect that you are the direct cau se of my
bro ther gelt ing grey hair a t the age of 13, tOQ.

Hill O rr misnamed h is a rt icle; it sk im ped on predlc
tions of Amat eur Radio T omorrow and ga ve us a history
of the l T V and pas t Conventions, someth ing we could
have gotten from pa st issues of Q ST.

Hack to t he editorial of CQ for Jul)', in the m iddle o f
the fi ft h para graph, the sen tence s tar ting~The)' will accu se
ARRL officials of being corru pt ...--one of th e m ost
exposing essays on t he corruptness of the L eag ue was wri
len by one of CQ's own column author s, K6HX , in his
" Doyle Dairy " letter. Q ST said no th ing a t all on this
paper , and it mus t be assumed that t he AR RL could not
derry the accusa tions of CliPs.

Before end ing, one qu est ion Wayne, what was the out 
come of you r poll on R M·499 ? And (h a ) , d id any .-\R R L
officials show up to cou nt the ballot s?

Bob Sverstedt, W A6V AT
N o, Hob , no on e has hown up yet. T he A RH L II Q
l{allg knows tha t t he 73 poll was accurate, so why on earth
would they waste time com ing up here to be embarrassed ?
Re CQ, I was under the impression tba t Cowan was w r- it 
ing the edit orfats . Re \VA 2TGC, s ince " Cuk e" never has
been a 73 reade r he didn 't know that I had not ever
iden t ified Goa t Boy,

73 Peterborough, N. H.

Letter

Long Sky

Rubbish Wire
Mrs. Ha rry Penn ington, J r. K5 HVZ
134 E. Agorita
San Antonio, Te X QS

DCiIr W ayne :
Con~rat u lation s on tho J uly issue. It came just at

the right lime here as interest in t he vhf bands is s ta r -t ing
to put a hammer-lock on me. The \ 'H F Buyer's Guide
added the finishing touch. I very much like the idea of
running specia l issues with numerous art icles pertaining
to one phase of amateur radio , such a s these la st two
issues have been.

CQ is set ting a record I bet you will never beat , Wayne.
They are sending my copy la ter each month. t h is t ime 9
days behind QST and 14 day s behind 73. I simpfy had

84

When a rare DX YL turns out to be your
own daughter, it is indeed rare DX, VR4CM,
Mary Pennington Cowmeedow, formerly
K5HVX. is now living in the Solomon
Islands. Her first rad io contact was with, of all
people, her parents, this week. Naturally, her
delirious parents had planned it that way, but
who could tell how long it would take to erect
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Price $3. ~po>('lll tor AT\" l ubsM'lben; $2 Includ e lbe C'(Ide number
on you r AT'" or '2 tor • one yen eubser tp t tc n to AT'" with
vcur ord..r .

Send to 73 Inc,

Peterborough, N. H.

F ina l I)" avall . h le In bouk form- lhe teennt.... l and oons truct lon
artiell' l from t he tint 2 yearll of the AT\' Expt' r iml'nlt'r . ATV
edited b)' :lol l't ll-hadbolt W eKYQ-ll the only a mee tee n magulne
dl'vole<l to t he fascina ting bobby of Imlteur television, W AH 1Wil
hi ! oomp lll'd lhe belt n tlrll's f rom the first t wo volumes (12 b sul'l)
Into I full)' lIlust raled 96 page boulE, some of t he more Uan
')0 fu tures ;

... ....._ " •. _. _..
" n ._... _ "._._._

A,TvEXPERIMENrER

ANTHOLOGY 19G2· G4
~~ _ o ,~ _ _ • ~ ' M .

HI1M

TELEVISION

8ibll olraphy of ATV I rt lcln
Complete Innpenll .... vidicon umerl
Qultk a nd ealY ATV tranlmitter
Off the a l t pul .e IlnltltOt
CO nvert ln , ATK /ATJ to I vidicon Clmt ra
Surplul VIdeo menilat
Mon. seop. eamera
Aurat l ubearr let
Cemerl len_theory a nd pr.ctlce
CO mplete imp.......menb on the Plrker umer..
Iml,l orth le' ll&
Narro"," band TV
Bit 'fllerator
Colln rt ln , tomlllereil. UHF con\'tlrten. to ATV
GIltM-ar)' of ATV t.rml

They helped her straigh ten out her visa prob
lem. Ed took her to his electronics plant in
Sydney and they inspected his brick kiln. She
went bowling with Ed's family and swam in
the Pacific ( in February-summer?). She was
able to make contact with Arnold in Cuadal
canal who arranged to meet her in Munda,
New Georgia, where the surveying party
would begin their jungle trek.

Some years ago when the girls were teen
agers, we had almost consecut ive calls:
K5IIVV, K5IIVW, K511VX and K5HVZ. As
the girls went off to college in Virginia, Ran
dolph .\lacon Woman's College, we were able
to maintain regular schedules. Barbara, our
older daughter, now Mrs. Ben G . Bailey, lives
in Atlanta, Georgia. We have twice weekly
schedules with her and her new call \ VA4KFC
and the two year old granddaughter. Grand
daddy already has that look in his eye: " I
wonder if she is too young to learn code?"

Mary has now been in the jungle with Ar
nold on four d ifferent trips lasting from three
weeks to a month each time. Once sh e was
quite alone in her tent when she realized that
her solitude has been interrupted by a four foot
long iguana. Several days ago she reported that
even the native boys were panicked when they

an antenna on the top of a 35 foot bamboo
pole, over an exotic red blooming Hoyal Poin
ciana tree to the back landing of their transient
quarters in Honiara, Cuadalcanal .

Mury and her husband, Arnold Cowmeadow,
a Crown officer in the Forestry Service of Great
Britain, will be stationed in the Solomon Is
lands for the next two years. They met last
year while they were both students at the
University of Edinburgh in Scotland. Mary
came back to the University of T exas last fall
to finish her senior year. Arnold arrived here
around Thanksgiving. They were married in
December. Arnold then went on to the Solo
mon Islands and Mary stayed to finish the se
mester and followed h im to the Islands in
February. Since then they have been in the
jungle most of the time. His work is to enu
merate and survey the forests. They have re
cently been ass igned a new houseboat and
launch, which will soon sprout a Zed L Special
beam to her transceiver.

Mary's ham adventures in the South Pacific
began before she got out of T exas when her
plane tak ing off frnm Dallas had to dump 3000
gallons of gaso line from the air. The retractable
landing gear had refused to retrad, forcing an
emergency landing on a foamed runway. Her
fear was not in whether or not they would
get the plane down safely but would she now
be able to make her connections on l\~ew

Guinea's weekly plane to Cuarlulcanal. Another
plane was brought into Dallas and they flew
out to San Francisco making up more than
thi rty minutes. She had a breathless connection
with the QANTAS flight to Hawaii , Fiji and
Sydney. Meanwhile back to the home ham
shack, we K.5HV\V and K5HVZ were fran
ticall y calling for Vin ce , VK2VC and Ed,
VK2EN in Sydney, Australia. Vince and Ed ,
several years ago, made a trip around the
world and stayed with us for three days while
in the United States. They met Mary at the
Sydney Airpnrt at the unearthly hour (for
hams especially ) of 7 A~1. For the next thir
teen hours of her layover, they were marvel
ous hosts, showing her all of the sights of
beautiful Sydney. At nine o'clock that evening
they took her back to the airport. As the offi
cials were checking her passport, it was no
ticed that she did not have a visa to land in
Guadalcanal. No amount of persuasion from
Vince and Ed could get her on the only flight
that would connect with the weekly plane out
of New Guinea. Here indeed, are ham friends
at their best. Ed's wife, Mary Hulme gra
ciously invited Mary to stay with them in their
lovely Pacific beach home. For the rest of the
week they drove her around Southern Australia.
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Specl ab ' or Early Aut umn
Be prepared f(lr those IOIla: winter nlchlS: Gel t he i 3 S h :·Pack l

Get all o( tbese i 3 books for onlY $2
Frequency Mea .url lll/ regularly SI
Ma th for the l1am Hh8l"k 5<lc
Colis 50c
CW Manual $ 1
Care ami F eMlng of the Ha m Club $1
MIckey :\llker 50c

A $1.50 value tor only $2. 50
Or der t he Sped a l 6· Paek

II your eollectlon of 7S' s In/:'Ompl..te r Atf! your coctes of 73
ao dOIr -eared from use and re-use t hat they're '.11101' apart '
Do you have a fri end .... ho does n' t have back copies of 13 r
n aell: reeuee usually sell for 50c but look a t this Rped. t offer :

Any 4 back issues of 73 (a uept 1960. Jan, Feb. Mar of
1961. and JUlie 1962) for IIn l y 51 post paid.

Ol1'e seecnd choice In cue we have to s ubs t itute.
Order fro m 73 l ne.• Peterboruugh , .x. H .

Club Special
One of the most importont f ... nctions of a hom dub

is to help its m embers grow technically. A good
way ta do this is to haye technical discussions at
club m e etings. Many articles in QST and 73 make
e xcellent t exts for these discussions. While we
can't s pea k for QST, we are making copies of
73 available at a specia l price for clubs and
other groups who are intereded in studying tech
nical topics. 10 or more copies of the some
issue of 73 may be purchased at the special price
of S for a dollar. Among the articles especially
recommended are the following, but most other
back issues s ince March 1961 are also eveueblc for
this purpose. Be sure to mention the club name
when you order.

May 61 How High the Fi
June 61 Powerhouse Pros Port I
July 61 Powerh ouse Pros Part II
September 61 Crystal Oscillators
October 61 VFO Circuits
Morch 62 Modulation
September 6 2 Synchronous Detection
Noyember 62 Those Different Diodes
May 63 Diode Modulators
July 63 Active SSB Modulators
September 63 UHF Cavity Design
December 6 3 Sideband Linears
April 64 WaYeguide Simplifed

killed a three foot poisonous sea snake on the
deck of their houseboat. She said as they
docked in a village port, she was bewildered to
find that the sick villagers lined up in front
of their boat expecting medical care. Since she
has been back in Honiara (home of the winds )
she has been studying daily at the hospital
under a doctor and Fijian nurse for a cou rse
in first aid and out-patient care. She reported
last night that she had given her first penicil
lin shot and observed (without fainting ) the
sewing up of a woman's foot that had been
chopped with an ax.

Mary is fast becoming fluent in Pidgin Eng
lish. A car is called a "schooner belong bush".
A headache is "sore leg belong head : ' Even
the newscasts are given in pidgin; as well as
a daily medical care program that is broadcast
through out the Islands in pidgin.

The day her ham gear arrived, she rounded
up a collection of houseboys (calico lap laps )
to help with her antenna erection. She had the
guy wires attached to a 35 foot bamboo pole,
then she signaled for everybody to lift. It be
came increasingly obvious as the pole stalled
that the guy wires were too short, so down it
went for modifications. \Vith the new longer
guys spliced in and a second erection about to
begin, a car rounds the comer and un seeingly
becomes impaled in her wires. This time it was
really (bugger up fin ish) and less th an an
hour before her schedule with her parents. Ex
tracting what was left of the guys and antenna,
she again started over; obviously th e long
awaited first schedule would again he de
layed. This time a land rover arrived filled with
forestry department personnel. They fell on the
project with efficiency and speed and had her
(rubbish wire long sky ) in place five minutes
before schedule time. (Rubbish is the opposite
of number one. )

Mary signed out last night with "I love
getting OX, but being OX is the grea test!"

86

TELEWRITER
MOOEL "L"
FREQUENCY
SHIFT
CONVERTER

'199 (dual eye IndIcator'
$279 (CR tube Indicator)
$14.50 cabinet

Audio input. Scope or dual eye indicator. Plug-in inductors for wide or narrow shift. Axis restorer & limiter
can be switched in or out of circuit, to suit conditions of fading or interference. Copies on Mark only or
Space only automatically Mark hold circuit. loop & Bias supply for optional polar relay for keying trans
mitter. Keying tube keys magnet. Terminals on chassis for external keying relay & scope indicator.

ALLTRONICS-HOWARD CO., Box 19, Boston 1, Mass.
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R. W. ELECTRONICS, INC.

"RW" September Bargains
' ·81 SELSYN INDICATORS-Xlnt for antenna beam direction

indicator with 12v 60cy power. 3600 dia l marked l)..36.
Used Good . $1.95 ea. 2/$3.00

BC·6D4 TRANSMITTER- 2D to 27.9MC FM. 30watts, 10
xtat channels, 7 tubes & sc hematic. like New _.. $6.95

SET 80 CRYSTALS Type·241 for BC-604 Xmtr. . .. $1.95
BC·457A COMMAND TRANSMITTER 4-5.3MC. Xlnt for 80M

or VFO. NEW . . .. . . _. . . . . . . $8.95
ARC· l TRANSMITTER-l oo to 156MC, AM, 10 channel. cern

crete with 29 tubes, IF crystal 24vDC dynamotor & or ig .
large schemat ic. Used, Xlnt . .. . , .. $24.95

FIELD STRENGT H METER 100 to 156MC Calibrated Dial.
Xlnt for aircraft or 2M bands. Require s 1.5v & 45v bat 
teries. Used less batteries ... . $6.95

HIGH VOLTAG E PRO BE- Rated for 50kv wit h YOM or VTYM.
Has 500 megohm Hi·Voltage resistor. Large, high quality
probe that sell s for over $12.00 Brand New .. $2.95

CARB ON PILE RHE OSTAT-HeayY duty compression type 1500
watts 0.01 to 2 ohms with 53 carbon plates 3"'x3"'.
Brand New $24.95

Send money order or check with order
PLEASE INCLUDE POSTAGE-Excess promptly refunded

Minimum C.O.D. order $10.00 with 25% deposit

-WANTED-

TCS·110V. AC POWER SUPPLIES
TCS·24V. DC POWER SUPPLIES

UPX·1A, UPX·6, UPA, UPM, TS, PRC,
GRC, COLLINS TYPES, BENDIX TYPES, ETC.
WE WILL PAY HIGH PRICES FOR GOOD,

CLEAN MATERIAL

- TELEMARINE
COMMUNICATIONS

142 W est B'WAY. NEW YORK 13, N. Y.
PHONE : COrtland 7_5444

RT82/APX6 Get on 1215·1296 me the EASY way . ,NEW 24.75
TS 726/UPM8 T esu AI'X6. W / 21 Tubes, 10 Diodes . GOOD 14.50
RT241/APS3IB W/ 4J 52A ~rl&net ron . 2- 2K25 Kly EX 38.00
RYl 8/AR CI 100· 156 me x-eewer. 832 A tinal . , EX 22.75
MT230/AR C MaunUn. for ARCI . ARC" and ARCl 2 .. EX 2.85
RH 8/AR CI 2 225-350 mc.W/4Z tubes , 2-2C39A ' , . . EX 29.75
C45 Contro l BOll For ARCl and ARCl 2 x -eet- eee .. GOOD 1.3.5
ARN6 R'eelvr 100·17:10 kc. F our band S uperhet . . . EX 19.25
MT273 or MT274 Mounl in, for ARS6 Receiver . . GOOD 2.85
C403 A! A RN6 come 1I0x, Hlnding P ost connections . , E X 8.15
T465/ ALT7 X'ml ttr 16R·352mc 100 watts output . . . . EX 22.60
Schematic fOf T465/ALT7 with parts values .. , .. . . .. 1.00
6 161 Tube 100 watts @ 900mc, 63 watts @ 2000mc . FoX 7.25
Socket Air System Type for OUIl t ube , used , EX 1.25
SWR BridIe ~WOW 50 ·1000 mc.W{Dlod es and Meter EX 8.25
RE2/AR C5 An t Relay W/ Meter & Vacuum Cavacltor EX 1.85
Blower, Ax lvane Type 60 c.r.m. 12- 24V AC/ DC . ,. ,EX 6.75
Set of 120 x ta ts, Type FT243 ri675 kc t hru 8650 kc t n

25 kc Incr ements , US tested & pa cked 120/11.75
H\I P robe 50 kv m suta uon, 500 meg eer tee res . .N E W 2.45
RT9 1/ A RC2 Tran sce lnr 2-9 me In t our banda EX 34.75
C132 / A RC2 Cont rol Box for HT 91/A HC2 Transcelvr. EX 1.15
Mete r. Weston Model 843 500-0-500 mlc roamp. 8· . .EX 8.85
Meter, Wtston Mode l 840 0·1 rna, 0- 10 scale. 214· EX 2.55
' · 82· A NavIgators Ind ica tor . Five Inch .. . .. , ... GOOD 8.50
B D lOO Sw' boar d W /IO BK27A Polar R elays. Meter GOOD 24.75
ID 59/APA l l \V/ 31l1' 1 & 16 tu bes EX for p anadaptr, EX 11.50
AP XI Iu s t ubes . A Warehouse of pa rts. 30 lbs. G O 2.75
TN 8 or T N90 T un ing Un it for APX l w/3 tUMS . GOOD 1.00
TS l:i5C Si gnal Generator 2700·3400mc. WIBook EX 15.00
APNI Xuivr nOm" W /Wobula tor . Le se tubes . .. GOOD 8.85
UCCS Recelver · T EST E R In F iberglass trunk , . GOOn 34.00
ftt .A nlle Dr ive W / G.-arl & lInlver sal , " . shaft. . EX 1.00
Pft S · 3 Sunken or hidden metal locator : 53 ~fod.. . . NEW 37.50

Sh ipme nt : FOB Bay Saint l ou is.

Bagpipes

and the

Phone Men

Hector French WlJKZ
9 Davidson Road
Wakefield, Moss.

A lot of phone men are proud of their crisp ,
clean aud io, even when it isn't. The circuit
fa natics will even give you a blow-by-blow
account of what's going on in their speech de
partment, all the way from the mike to the
antenna. That's Rne- but docs anyone know
where this speech energy comes from in the
fi rst place?

If you ask a medical-style Doctor, he'll reply
that speech comes from the interaction of com
plex groupings of neuro-muscu lar systems, un
der the control of the bain. Then he'll charge
you nine dollars.

\Vell ... I'm not sure that this reply does
much good, and in the second place I didn't
understand it, and in the third p lace it wasn't
worth nine dollars in the first place.

"73" readers will therefore be happy to
learn that they can save those nine dollars, and
buy a three year subscription instead, because
this issue of "73" is about to answer that old ,
old question: "Why is the phone man?"

The answer is clear. Here it is : The great
American phone man is built like a bagpipe,
and works the same way.

Does he sound like one? Read on.
The leather wind-bag under the piper's ann,

for instance. This furnishes the air for the
pipes. The piper keeps the bag full of air,
through a blow-pipe he holds in his mouth.

The phone man works in just the same way.
His lungs a re like the bag of wind, and he
forces out the air with his respiratory muscles.
You're probably not conscious of these muscles
if you've been breathing regularly lately, but
you can feel them working by im itating the
ho-ho-ho of Santa Claus.

2430 So. Michigan Ave.
Chicago, Ill inois 60616

E. C. HAYDEN

Dept 378
Phone CAlumet 5-1281

BOX 29 4 Bay Saint Louis
M ississippi

Term s : Net, Cash.
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\ Vhen you tryout this ho-bo-he (without
the wife and kids around; they'd think you'd
jus t b lown your cork) , stand up to do it-don't
sit clown . And be sure to make it a vigorous
one. W hen you do this, you may find-and
YOU wil l find , if you've done it with plenty
of that old enthusiasm- that you're forcing out
the air by using all of the muscles from your
chest down to your abdomen .

Now try it again-but this time sitting in
your chair, w ith your feet up 0 11 the table. See
the difference? Stand ing, your voice can sound
like the pipes calling the clans. Seated, all
scrunched up , your voice is more ap t to sound
like a two-bit harmonica , under a blanket, in
the rain .

So who wants his QSOs standing up? Not
many; I know I don't. But at the very least,
keeping to a good seated postu re is guaranteed
to improve the clarity of your voice, to help
you get through the QH.M , and to project a b et
ter image of the person behind the mike .

So let's go b ack to the bagpipes again . I've
spoken of the wind in the leather bag. This
wind is forced out th rough a dou ble-reed sort
of a ffa ir at the wind -bag end of the chaunter,
or chanter. These double-reeds have just
enough room between them for the air to p ass
through . As it does, this air sets the reeds into
vibration, to modulate the air stream and fonn
some of the sound s which eventually come out
as music. ( My neighbor says that the wind
from a bagp ipe will never he music, hut
that's his opinion .)

The phone man works in just the same
way. His larynx (Adam's apple; voice box)
contains a p air of muscles which have just
e nough room between them for the air to
pass th rough, just like the d ouble-reed in the
bag-pipe . \Vhen the air passes through, it
sets these muscles into vibration, to modulate
the air stream and form some of the sounds
which will eventu ally be shap ed into speech.

There's one important difference, though,

between the reeds in the pipes and the muscles
in the larynx. The bagpipe reeds are merely a
pair of reeds, and that's alL The muscles in
the la rynx are under the control of the speaker,
He can change their tension and spacing, to
help determine the frequency and waveform
of his vocal noises.

T his difference m akes for a lot of trouble,
as far as a 100%QSO is concerned . Here's whv :
these two muscles aren't the only ones in this
part of the throat and neck. All it takes is a
little tension , or fatigue , or bad speech habits ,
and these other muscles will tighten up to
give a tensed, pinched, flat, unpleasant ton e
of voice. Singers and wind instrument mu
sicians have to learn how to keep these othe r
muscles relaxed , so they won't in terfere with
their tone production. If I tighten up these
other muscles, my clarinet tone and intonation
go all to pot. W ouldn't it be logical to assu me
that something similar applies to a radiophon e
conversation, so that a more efficient forma
tion of the speech sounds would result in a
more efficient use of the modulation capab ili
ties of the rig?

Here's a little experiment you m ight want
to try. It not only d emonstrat es what happens
when you relax these other muscles, but it w ill
help you learn where they are, what they feel
like , an d how to relax them. This time, h ave
the XYL on hand to listen ; she probably heard
you going th rough that ho-ho-ho rout ine, any
how .

Here's what you do: sit in a comfortable
chair , one that lets you relax, hut still g ives
you a fi rm support, for a good seated p osture.
It should support you to your shoulders ; there
should not be a head rest .

Now speak a few sentences to the XYL
as a stand ard of comparison. Recite " Mary Had
a Little Lamb; ' or read off the index to this
issu e of "73 ," or recite any familiar sentence or
verse.

Are you relaxed? Fine . This experiment is
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YOUR ONE COMPLETE SOURCE
for HAM·TV, .TV, CCTV
Equipment .. •

Test Monotrons type
1698 only $9.95 pp

FREE FLYER
;:771 • . . Full of
Bara:ains!!!! !

CATALOG SOC
#1273 . .. "How To Build
Low Cost TV Cameras"

Cataloa: #1273 plus
LARGE Size schematic $1.50

Phone : 203-875-5198

~ ,..
- "'--,,

III III : •
• II I.,,,,,
-5J5- - "-

I
I

'~ -----

I
•

VIDICONS: $34.50 up
I" eteetremametrc or
2" electrostatic, your

chok e: Grade C: $34.50
Grade B: $60.00

Grade Ham A: $100.00
All types Ham·TV

equIpment Boua:ht-Sold
Traded . • .

WRITE!

DENSON
ELECTRONICS

CORP.
Rockville, Connecticut
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PSYCHIATRIST WANTED!

HUNDREDS OF TOP OUALITY
ITEM5-1lecelven , Transmitters,

MIcrophones, Inverters, Power Sup
plieR, Meters, Phones, Antennas, In 
(lleators, Fllters, Transformer.. Am
pll1len, Headsets, COnverters. Cpntrol
BOIeB, Dynamotors, Test Equipment.
:notors, Blowers, Cable. Keyers,
Chokes. Handsets, Switches, etc•• etc.
Send ror Il'roo Catalog-Devt. 73.

COLUMBIA ELECTRONICS
4365 WEST PICD BLVD., LDS ANGELES 19, CALIF.

6 METER CONVERTER
WITH NUVISTOR PRE-AMP

Everybody says that the people at COLUMB IA ELEC·
TRONI CS need t heir head examined for paying such
r idiculously high prices for used surplus electronics!

Be smart! Get YOUR share of the loot NOW! They
are drooling at t he mouth to latch on to BC·610
(models H and I preferred), SP-600, R·3SS, R·390,
TED, TCS, TRC, CV43/APR·9, TN·131/APR·9, ARC-34,
·52, GRC , PRC, SG, Test Eulpment , etc. Tell COLUMBIA
what you have !

If you hurry, you can beat t he man with the white
coat ! They even pay freight!

Unbeatable Derrorlll.lIre a t an unbearable price. Onl1 $10.00
ppd.l Complete wltb 6U8,A, 6CW. tubes and ehctee or 86 me.
Crystal tor 14-18 me. output or 49.4 me. cl'7stal tor broadean
band output. F ully &9~embled. tested and auaranteed , SenslUf U7
. 1 mlrrovolt . xotee figure 2.5 db.
VA NG UA RD EL ECTRONi CS L ABS Dept . H· 9
199-41l-!1 9t h Ave. Holli s 2'. N. Y.

to give some QR~1. Find a pair of locations
where the XYL can hear only about 80% of
what you 're saying, when you read to her
from the paper, for example. Then when
you've a good idea of how much she misses
when you're speaking normally, try using this
more vigorous word formation , and see if it
helps. Look for more motion of lips, jaw, and
tongue, not for more volu me.

You might run into a little trouble here if
you concentrate on your mouth motions too
much- you'Jl end up like the caterpillar that
starved to death because he could n' t figure out
which foot to move next. \Vhat may happen to
you is that all th is concentration starts to
interfere with a procedure which shou ld be
automatic, to the point where your voice starts
to sound artificial, and not like yourself at all.

T here's a simple cure for this tendency:
whisper the words first. \Vhen you're whisper
ing, you usc a much more complete word

actually an exercise; take about ten seconds
to go around the circle once.

First , you let your head roll forward by its
own weight, until your chin is just about
touching your chest . Don't force it ; let it go
of its own accord . Then roll your head
slo-e-owly over to the right, until it is resting
on your righ t shoulder. Don't stop; roll your
head along smoothly towards the back, until
you're looking u p toward the ceiling. ( Don't
force ; let it go by itself ) . Keep going . . .
over on your left shoulder . . . forward to your
chest . .. relax a moment , then raise your
head.

Now repeat the same sentence or verse you
gave before. Surprised?

I had a friend try this whose voice usually
sounds like a nervous breakdown looking for
someone to happen to. After going around this
circle exercise just once, his voice changed
completely-for a couple of minutes, anyhow,
un til his regular speech habits took over again.
His voice had turned big and deep , and as
relaxed as a wet noodle . T he kind of voice that
commands respect on the air, and anywhere
else, for that matter.

But I'm getting away from the bagpipes.
When I left off, the air was going through the
double-reeds, which were vibrating to modu
late the air stream, and make a noise which
the p iper will control to make his music. To
do this, the chnunter through which this
modulated air stream passes has a series of
holes along its length. T he p iper p laces his
fingers on these holes and plays the chaunrer
like an oboe, to form the series of notes,
trills, shakes, cuts, and warblers known as
bagpipe music.

T he phone man, now . . . the noises from
his larynx are just that : noises. Just as with
the piper, the phone man must control these
noises, to form the sounds of speech. He does
this by the tension and spacing of the muscles
in his larynx (just described ), ancl by the
positions of his tongue, jaw, and lips.

Here's where the phone man runs into his
most common fault: lazy pronounciation. He's
apt to share the great American speech malad y
of "the mumbles." H e doesn 't open his mouth
wide enough, for the sound to get out; he
doesn't waggle his jaws as much as the
syllables require; he doesn't bother making his
tongue nimble enough to form his vowels and
consonants so they don't all sound alike.

Here's where the XYL can help in some
more experiments, this time in trying to im
prove your percent intelligibility by a more
careful formation of words. \Vhat you'll do is
this: leave on a couple of radios and the TV,
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73 Products

and Publications

6UP Magazine, The only fullBedged monthly
devoted to VHF. Invaluable to the Technician
and the VHF/UHF DX'er and experimenter.
Activity reports on all band openings. Wide
band FM news. Six meter news. Two meter
news , . . 220, 432, 1296 . . . etc. Construction
articles, antennas, etc. K5JKX editor. $2 per
year, Don't miss a single copy of this interest
ing magazine.

ATV Bulletin. The Amateur Television Experi
menter is the only publication devoted to ham
TV. Circuits, operating news, conversions of
surplus gear, ads for TV gear, discussions.
W0KYQ editor. $2 per year, published bi
monthly.

Binders, Bright red leather gold stamped with
73 and year. Specify 1960.1 , 1962, 1963, 1964.
$3.00 each.

Bound Volumes, Only a few left. 1960-1, 1962,
1963. A very few. Beautiful red leather. $15
each.

W0KYQ editor. $2 per year, published bi
Impedance Bridge. Full scale construction
prints for the bridge described in the August
1961 issue of 73. Comes complete with a re
print of the article. Watch out General Radiol

$1.00

5SB Transceiver Schematic-W6BUV. Giant
size schematic of the transceiver that appeared
in the November 1961 issue of 73. Complete
with extra November issue. $1.00

73 Inc
Peterborough, N. H.
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formation with your mouth, since you don't
have any sound from your larynx to work with.
Then, when you've found out by whispering
how you should have been forming these words
all along, speak it out loud the same way and
see if the XYL notices an improvement in
intelligibility.

There's another trick to improving your in
telligibility that vocalists and orators use all
the tim e. Bagpipes don't need it, because when
you hear a bagpipe, you know what it is
but a vocalist has to be able to cut through
the QH.~I of a whole team of musicians com
peting with her at something like 30 db over
59, and make sure you get every word . Seems
just the thing for phone, doesn't it?

Here's the trick: just form the words as fa r
forward in your mouth as you can. I can't tell
you how to do it by analyzing what goes on
inside your mouth; you'll just have to try it
yourself until you get it. Your voice will have
a new ring and clarity, with a slight flavor of
coming down with a cold , since you're now
including the very-important resonant cham
bers of head and noise in your speech produc
tion. This front-of-mouth word formation has
a lot to do with the ability of some amateurs
to be heard and understood at a signal-to-noise
ratio that leaves everyone else down in the
mud.

Then, if the XYL is still listening, try them
all out on her: body relaxation, for a freer use
of the breathing apparatus; throat relaxation
for a relaxed, bigger tone; more vigorous use
of mouth, jaw and lips, together with word
formation toward the front of the mouth, for
improved clarity. Try it out on yourself with
a tape recorder, feeding in known amounts
of QR~1. Try it out on the air to see if you
get reports of improved audio, or of cutting
through the QRM any better.

One last item; very important. It's this:
there's a lot more to it than just cutting
through the QRM and making contact. T here's
also the matter of courtesy, of making the other
fellow sound as though you're interested in the
QSO. Why should be bother listenin g if your
voice doesn't sound interested, either? A fi rm,
clear voice commands respect, on the air as
well as anywhere else; tune over the band
some night and see if this isn't so. Remember,
when you're on the air, your voice isn't just
a medium of communication: your voice is
you.

So have fun . Here's to good rag-chewing,
and lots of DX.

Anel if you know where I can get a good
bagpipe, let me know.

. . . W1JKZ
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FM XMTR .RCVR base Itation. ~'arnsworth A:-i/.FHC-6... . puts
50 W in to antenna. 30- 40 me, Volce. 120 ..- 60 9950
cy pwr Iply. ~tM"ak("r. ml'l ..r~ . N", In rack nlh lnf'1 •

TS·115/U FREQUEN CY METER ll':'-IOUO me, crystal ean -
brated. ..'l lh serll l-m8tdll"<1 Calk Dk. & R a nd- 15000
b<.>k. CJ:l'. condition! ,., ",., _ _ _ •

,sa me bUI wt tbou t the .slln addition fob l'l l n Am onio 119.SO
TIME PAY Pl.AN : AllY purchase tota lling $160.00 or more

<'n,l u. onl~' 1f1~ fo r [town " a yml'llt I

57.50

99.50

• 'n
79.50

abo 115 1"
use ful .150

199.50

49.50
...... 100.00
. , ,, ,, 27.50

31.50
125_00
215.00
ISO.OO

__ .... 125.00
215.00

Ask for your

ha~ 115
S P EC -

A.\I
r"'n"exc,

1·3
tn.

A .Mode l i n rack w/30 me l'andapter HUl' ,
60 C}' . d lsp la,.. ±5 me. plus other material .
for Al ' It · 4 Set above which also has 30 me.
I . F . , , , _

R.

l.M FREQUEN CY METERS 125 ke-:!O me, with
Cal . hk . p lUlf. It 1. Innruf"l.. lfor«COUI

R·III /APR·5 RCVR
ey 1" 71' sp ly built
T IU ' ) I A:-iALYHIS
A .\l odc l 1101"1 10 6 kme

NEW LOW PR ICE on latnt -tyve s uxe Dt:T EC'TOU : AN/
l ' US-3 has wate rproof S earch head. eons emh('. lde<1 In plas tic.
drag under ...«ree or use a bove Kround, find P IHATE'S GOLD
or ! ' I.UMIH :II·1 I'll't:S l Jo: l e. cond.• with all parts & H and 
bl?Ok In Jo' iberg ia u auneese , 40 lbs , fob T acoma , 19.95
\\n.• only _, __ .,_, .

LEEOS &. NORTHUP : Ke l1'ln -Var ley
\ '011. D ivider .Ol~. 20 K oh ms. 4 -dl glt
= 4, 60 4-dla l I ~ 1>1' W ho-a tll tollf' Br l <l fi(e
: 2310 · c polnt ...r Ilal...o. for a bo..-.
WESTO:O; = H O POl nl", n lUnnmelf' r
::t5430A••Imllar ahove. Ralvo boll t In

G RTO CON O ITI ON T ELET YPE right ort operating line.
all w/S Y.'iC lI motoes. N o pwr I plles. Clean. olled . no rost .
We wlll ~l"n(1 you a ny repair pa r ts YOU need FREE except
window gla". If YflU spodfy part No s. , so Il:et t he books too.
) [ 001. 15 sl"nd/rcve plus hi -base T}'p lng R eper toratcr p lus
:t14 Tra ns·Dls tr. a ll i n operator 's console ca binet w/ palll'r
slorage. etc. Made of ea ncts which open ou t on 175 00
pla no h lnll:el for r l" ady aeeesa to all mac ht nes •
S a me eXN'I'1 llll,d line I" Mod . HI 195.00
)[od . 14 TU llK- l list r lb. with COV H 37.50
Rook s (T M ll ) : - 352 on )10<1 . 15 $1 .50. -2222 on jtH
T D . $8. 50, -2223 on ;t: H T}'plnll: n ere rr. $9.00. -2216 on
~Iod _ 19 . $12.50.

A RC-!. ~. R C' · 2 7. A RT·13 T ECH . ~IA :-i l 1 A I.S eQf h 10.00
TEK TRO NiX SCOPES grtd OK & eoreecus . w/ books : :tM 4A

or ~5HD : DC to 10 me: sens u. 30 m\""/em: 39500
s"'eep ca Ub. U1"!fm : call h. riefll'('lIon •
# 514lo.D . , . , _ 4SO.00
::t5240 : F or T\' ~1It1on engineen 550.00

GER TSCH RATtOTRA N J"T-5U AC Voltage n moer .OO l'9lo
eceueate, 50 · 10.000 1')'. 5 decades pl us fInal 175.00
tnter p, slid_Iff'. rack mtlr
w/ !'lT.200 . rr mr &. ~... 1<> rt'~ ...r ~ 1' po lu lty 200.00

Mealurements CorD. Mode l 80. General Rad io = 1021A sw ies.
Genera l Rad iO -805-C. Navy l. P . TS·413/U. Boonton A" /F .. ,
elc, STA NDARD SIGNA L GENERATORS GALO R E l All f:fIlIl
Dlehly c hecked out a nd cerlified OK ready to ose. ASK FOR
LIST! AI~ LINE VOLTAGE REGU LATORS. Relulated
Power SUPDlies. etc. &. T EL L US YOUR NEEOS !

MAKE POWER S UPP LY for U l"1 and/or TS-I,a by modify
Ing brand new ~;AO 60 cy portab le puwer lovvllel with
Ins truct ions and S ilicon IHotles we IUPPb'. 9 95
H Ih<t, fot> ~.n nll'g() . •

AN /APR .4 RECEIVER SET w/ Tunln, IJnlts T:-i - 16 &. 17 .
38-300 mc. ehe<:'ked 100% OK. "'/Vlo, & 149.50
lIand OOOtl _.. _.. .• . ..• _ _ .
(Write for I' rl«1 on AF/F?oI I}'pe and on other tonlne
unhs, up to 4 k me.)

Al. l.·BA ND SSB RECEIV_
E R BA RGA I N : 1t · 45 /
A lUt-1 has 2 stU...1 In' .
2 Itlles 455 ke 11<..
, eparille I.on l 0 $1'. w/ Vlt
A!o'. S -~Ieter, :--oh e ·Llm 
Iter, Crysta l & non
crystal I F }'..s In 6 van
se lect ions . . . and oow
we add P Il ODIJCT DE ·
TECTO R In the empty
socket ldt by remova l or
the n'rad l l tloll supresecr p reeed lna: the 1st RF. Goes on
whe-n IH 'U Is fIll' ped on. " 'or1l:l like a charm! CO:-'"TINUOUS
T IJ,S I:-iG 550 K C to U Me l Volee, CWo ~ICW. With I 20 /
230 v. 50/60 CY PO"-('f supply. rt'ad,J to plug 1n I nd use
IIOT and S II A IU 'l W llh book 90 l~ fob LA 199.50

NE W LOW PR ICE on ongraded S1I. ICO:-i DIOD ES . various
1'l V' s & Currents . some good. lome bad , )'00 grade t he m
with Ins tructton Included. 2.95
100 for nn ly

,::4725 5-d i. 1 IW W hea u lllne Rr ld l1e .05%
:=2430 -1' Lamp 10< ~.Ie ...Il'o for a bo..-t
Ru nICO:-i «aim very Ilmllar to abon
=:-5365 I'ower e a ble ~'a u lt HrtdRe -l- R heos t .

PLE NTY MOR E WON DE R F U L MATE R IAL!
needl! WI ALSO BUY your elCell mdse .

E. GOODHEART CO., INC.
Bal 122IJ.GC BEYERlY HillS, CALIF. 90213

Phones: Area 213. office 272 ·5707, messages 275·5342.

(W2NSD from poge 4 )
mitter to operate K2US. L etters from several
other visiting hams, some permitted to operate,
some not.

There seems no question now that the
\Vashin gton Amateu r Radio News, AHRL's
unofficial hate sheet d edicated to the downfall
of the Institute of Am ateur Radio, is being sen t
to all loAR members listed in the July issue of
73 .

Here At 73

\Vith the closing down of the Parts Kits pro
gram and the Badia Bookshop, we've been
able to get to work on other p rojects. One of
the first was the printing of the amateur regs
for the Institute. Next we printed a good sized
book of art icles that have appeared in the past
issues of the ATV Bulletin, most of which are
long out of print. This book is a must for all
of you interested in ham TV .. . S3. Next
our little press swung into action and turned
out a book on test eq uipment and how to use
it. You can do a lot of things with your test
gear you never thought of. Then we printed
a book on Parametric Amplifiers which VHF
men should find in valuable. Paramps are get
ting down to where you can build them your
self and get them working. This book shows
you just how to do it .

The press hasn't had a chance to cool for
quite a while. As soon as the Puramp book was
done we put out 6-UP and started printing our
VHF/ UII F Antenna H andbook. Our Receiver
H and book is on the way and should be done
before the end of August. All this printing has
been made possible by our nc..quisition last
spring of a 3000 pound paper cutter and a
huge paper folder.

Though I really haven't had the time, I've
been going up to 73 Mountain two or three
nights a week and operating on six and two.
Six was opening up frequently during early
July and late June and I worked about 600
different stations in some 40 states. The best
DX was California. The 500 watts and 16 ele
ment Cushcraft Colinea r made DXing a snap.

The real thrill was down on two meters.
Here I had a 336 element Cushcraft Colinear
Yagi antenna and 500 watts. The results are
almost beyonel belief. On a normal evening of
operation I contact between 80 and 100 differ
ent sta tions during a four hour stint. Most con
tacts a re hello-goodbye, but sometimes I get
wound up answering questions and talk for a
half hour or more. It takes me from two to
three hours to tune from one end of the hand
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TWO METER AN TENNA COUPLER· SWR
BRIDGE. July 63.
W6TKA-l _ ". . $9.50

to the other, working stat ions as I tune up the
band. The bulk of the contacts are down in
the New York City-New Jersey area, but they
go right on down to Hampton, Virginia.
KllED/4 in Hampton calls me almost every
night that I operate and lets me know how my
signal is doing down there. Normally it runs
around 5-6, hut he has heard it 25 d b over 9!

Under norm al cond itions I have no great
p roblem in working fellows in Xew York City
with T woers and a ' five element beam. I've
worked Twocrs all the way down to Baltimore.

\ Vhen I fi rst got on with the Big Signal I
figured that I would work fellows as fast as
I could and that eventually I would have given
everyone a contact with New Hampshire that
wanted it . Then I could sett le down and rag
chew. Haw! I've contacted over 800 different
two meter stations so far in the last six weeks
and there is no sign of my miming out of new
contacts. I may nccer get to rag chew on two.
I'm not complaining.

[ su re wou ld like to work some fellows down
in North and South Carolina. I'Il try to be on
every T uesday and Saturday night on about
145.000 me at 2300 local time on C\ V and
listening for calls around that freq uency or
between 144.0-144.1. I'll be on as many Fri
days and Sundays as I can too.

. . . W ayne

(Sixer Linea r f rom page 15 )
T hen cut off the rf input drive, apply plate
and screen voltage and tune Cl and C2 over
their ranges. No self-oscillation should occur.
It is assumed that everyth ing is in good work
ing order, that the grid and plate circuits tune
well above and well below the 50 me band .
Actually these tests above are fina l ones. T he
whole process should be repeated several times
in order to be sure that everything i" in good
shape.

Linear Tune-up
The rig should work OK if you make it up as

shown. However, I advise you to check with a
25 watt bulb as a dummy load first . \ Vith
between J~ watt and a watt input, you should
get 20 to 25 watts output , using 3.50 to 450
volts and 100 to 150 mils on the plates. Be su re
and overload the plate coupling! Lineal'S like
that! W ithout load you should get a good 50%
plate d ip in current, and good fat smoky sparks
with a pencil (wooel!) on the plates.

Listening with the diode, transistor amplifier,
and padded ea rphones, you should hear the
kind of modulation you like to hear. Overdrive
the grid circuit and see if you can make it
d istort. It should when you go up much over
a watt on the driver output. You then reduce

$3 00

$15.00

September

. . . . . . . . . $25.00

. . . . . . . . . $9.00

.. .. $8.00

... .... . . $12.00

COIL EVALUATOR. June 63.
WrpQW'f . .

40w TRAN SISTOR MODULATOR.
62
VE7QL

NOISE GENERATOR. April 63.
Thomas . .... . . . . . . . .. .

PORTABLE 40M TRANSMITIER. March 63.
K6lJY· 1 . . . . .. _ $22.50

PORTABLE 40M RECEIVER. March 63.
K6LjY-2 .

BOURBON S-M ETER. September 63.
W6TKA -2 . $6.00

TONE MODULATED XTAl STA NDARD.
October 62.
W9DUT-3

TRANSISTOR POWER SUPPLY. April 63.
W lI SI $22.50

QRP TRANSMITTER. March 63.
WI MEL $5.00

SW CONVERTE R FOR HA M RECEIVER. Au-

~iL~i' $1 J.()()

REC EIV ER DECEI VER. January 64 .
W2RWJ $15.00

SIX METE R CONV ERTER, May 63 No xtcl.
WA2HVK $1 5.00

QRP KILOWATT. March 63.
WA4DQS $5.00

CAST IRON BALUN . September 63.
W4WKM $3.00

NUVI STO R PR EAMP FOR 15-2 0 M ETERS.
April 63.
W6SFM - l . $4.00

CW NOISE LI MITE R. September 63.
W6SFM - 2

CLOSE OUT ON

THE FOLLOWING KITS

Limited supply. Don't delay.

NOISE GENERATOR. Invaluable test instru
ment tor tuning up rf stages, conver ters, etc. ,
vol taoe regulated by a erer diode. Ki t in
cludes even the bottery and min i-box.
K90NT $5.00

TRANSISTOR TRANSCEIVER. One of the most
popular k its we've ever assembled is this six
meter miniscule transistori zed transceiver.
Real ly works. Hundreds buil t. See page 8 in
the May '63 issue. Five transistors.
K3NHI $25.00

TWOER MODIFICATION. Increase your selec
t ivi ty ccestdercclv by installing a new triode
7'587 nuvistor stage. This is our best sell ing
kit to date. Everything you need tor the
modification is included. See June '63 page 56
K6/CN $7.50

CW MON ITOR. Connects right ac ross your
key and gives {.ou a tone for monitoring your

~k.f,~W 4.4: ..u.n.e. :~~'. . . . . . . . . . . .. . $4.25

73 Inc.
Peterborough, N. H.
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B C ELECTRON ICS
Telephone 312 CAlumet 5-2235

2333 S. Michigan Ave . Chicago , Il linois 6 0616

Complete as sho... n lolal lengtb 102 ft. with 96 ft. of 72 ohm
h. la nl"t'd t ...ln llne, lfi-lmNict molded resonant Inl>'!. ( W t, 3
or.. I " J: " . lonK). YDU Just lune to d n lnd band for heamllte
relults. ~;xce ll ent for ALL world-wid. ~ hort -wne rere ln rl and
amateur Ir. ns mltte u . "' or ::-;OVICE AND AL I. CLA~R Al iA 
T t:URf'l 1 XO EXTItA T C:-;ERS on H ADGETS :a : t; UIl:D I
~:ll m lna t es ,~ sellara lo a ntennas with exceuent perfor mance
Kuaran lee<l. Inconsp icuous for F ussy Nol ghborhDods ! :-;0 HAY
win» n OUS t: A i'!'EARANCE I };AS Y I NST ALLATIO:-J !
r'omnrete I nst ru('t l" ns.
i 5 -4 0-20- 15-10 m('IH ba nds . Comp lete . " , .. $IS.9.5
10-20 - 15 - 10 meter. 54-ft. ( best for 6w1'8) Comple te . , .. $14.9 .5
SE ND ONLY $3.00 (cas h. cJr.. • mo l and pa,. pol tman balance
COD p lus pnstall:e on arr hal or l end full price tOC' postp.ld
,Iolh er , . Complete Inlu lla tlon &: t l!<'hnlcal tllltruetlONi fur 
nished. Fr.... Inform.tion on m.n,. ('tbor 160-1 mOlAlr antenna• .

Anll. b le only from ~

WESTE RN RADIO • Dept. "7-9 • Kearney. Nebrask.

Fer Al.L Am.hur Tran••
", ltt'I1I, GUllnnl"d for 500
With Alii 1200 SS B P I.
Net .,. Link Dlreet FMd.
LI,hl. N..t, w..lber.,....r.

r- C ItT . 1'· 1 phos phor . B HAXD XEW
I.n .\ 1-' goof . matl" In J .n. 1963 ) . 6001'
UC mu:. on ddl~('t lon plates . l 'ILS $3.50
octa l fOCkl't. S hippin. wei.ht :I pounds.
I'. "h

902A

RANGE
FILTER

10 MFD
600' OC

8 MFD
1500v DC

3 MFO
40 00v DC

15 MFD
1000V DC

" I' OOI t ~lAX'S u -ser." X u-y U PI'.
h l.('k l'T.('kl .. Hnhh. s1op lnll: front . wi t h
two J.('ks. curd with P L-.5.5. t hree posi -
t ion ewuch -ranee pa n e l 1020 creres, $1 .95
phone rejects 10ZO c)·clea. bolh no
rmer action. S h ipp ing weight 3
pou nd s. BRANn X F;W

(I ll nu-a .RPIt ,\(a; ~:, 4¥., J: 3 J: 61,!,·,
with II,!," "era mil' lH mlnlll<. S hl pp lnK $6 .95
w!'lght II pounds. Il It A:-o n N E W . ea.

(Gu.ranteed for 2250, DC ) . 3 1,!, x 2 ~

J: 51,';," with '4" h ulton te rminals , $3.75
l'hl llping welRht 5 LOS. i\EW

000<1. c1e.n. lake ·out l . 3% x 2¥., 1
4%" with '4 " hullon termtuets. smo - $1.25
pi nil: ...el ll:ht .. po unds

Oood. clea n . I.ke · ollil . 3 '4 x I ~ 1
4%". ...lth %. burt on ter mln,ll. Rhlp- 8Se
pinE Ill'ei«bt 2 pound•. n.

iolinpl . for last three above, wnn
on lt-r. 15c pai r.

I i i , 60 cycle tapped primary : 3iO -0·
3iO at 165 rna : 6,3' . 1 3% A, 51' a t

POWE 3A .erondarles . Open t rame, eolor $3.S 0
R roIle<l " 'Ire leads . hYpenlie core. 3 x

TRANSFORMER 3 % J: :l·. Rhlpplng welKhl 7 pounds .
4 fo r $12. 50 ::-; ..; \\"

l liv 60 cycle prlmlHY.,i t wo 2'hv CT
at, 9A each. li80v Dl.; test . Use as
5.01' CT 9A or :1'1,1' c'r 18A. CBSI'd $ S.OO

FILAMENT :i% x 3~ x 5", with "'. cera mic tee-
TRANSFORMER milla is. ~hlpplnl" welKht 1 L R S .

II ltAXD :-;E\\". 4 for $1 8..50

Tubes. puU-outll f rom ne...· military
576 3 .eu . not tested but fully III:llaranteed. $1.00
884 AllY 4 for U .7S

Hamfn l Sehe dule : F ind la,. . Ohio Sep·t IS: Peori • • I II. Sep'l
lO; Clndnn.tl f'll ufest see-r 27 .

Reducel Inlerfennet and
N, r" ,n All M.ke. ShIrt
W.n Reul'nll1l . lII.t.. War ld
W lda ReetpUen Sirall,.,..
CI.anlr an All Band.t

it back to where it sounds good . Your Sixer
may not be able to drive it that hard. You will
easily find the input level that should not be
exceeded. Incidently, though not su rprisingly,
the drive can be increased if more plate and
screen voltages are applied to the linear. You
can go up to 500 volts if you really insist. Just
watch those plates for color! I could not see
any color at 60 watts input. \Vith 25 to 30
watts output without modulation , and more
with modulation .

On The Ai r Tests
I put up a portable four element 6 meter

beam about 10 feet oyer the roof with RG-8/U
feed line. Using close coupling between L3
and L4 and no plate dip, I listened in with
the diode for linear results. Sounded OK, so I
stood by on the band. A heavy call came on ,
"I've been listening to you Bill ever since you
put that carrier on. Sounds great." T hat was
enconraging. Worked around J2 dozen sta tions
until a lot of QR~I from Florida and Iowa
started up. (Yes, on 50 megacycles! ) Of course,
if you've been on 6 working locals and such
for weeks on end , DX is alright.

Comparisons between the "bare-foot" driver
and the same with the linea r added shows
quite a difference alright. On d istant stations,
like Lyndboro, ?\. II., 47 miles airline, the
signal at one watt is near the noise level with a
Sixer, but with the linear added reports were
"Solid copy, S g." Well, you know those S·
meters!

The whole business of an AM linear boils
down to this; you've got a $1.75 tube dissipat
ing some 20 to 25 watts and putting out a
fully modulated signal of some 30 watts, with
q uite a bit more on modulation. This is d riven
by a less than one watt signal from the Sixer
or other little unit.

Just remember, to repeat, as it says on page
19, RCA TI5, "The maximum efficiency of
an AM linear varies from approximately 33%for
an unmodulated carr ier (who needs one ) to
an approximately 66% for a fully modulated. ..earn er.

\Vhat more do you want from a $1.75 tube
and a one watt modulator?

• • • KleLL

'"'",..
'85' 85sas
sss

'"17I
sss

Fort Worth, TexasP.o.

2 METERF M

F M HAM SALES

F M 6 METER F M
II lba nd G .E .- E SI D 1 pc 20 w.tt $4.5 I:!.I , , 1 pc 10 witt
Hid . , 1 pe 30 tt $6S 13.1 ,., 1 pe so w.lt
}lolorola - 5\- ,. , . , . , ., 1 pc 10 w. tt S4.5 to' - , . , 1 pc 10 walt
41" 1 pe 10 watt S6S M DU 1 PC 30 w. tt
I" ,hand H.K- 8th roo ,. ,., ., . , 2 pc 30 watt $6.5 60 wa l t
Link 2365 1 pc 30 watt $2.5 } loto rola wal k ie T a lk "
}I Ol urola-5Y 1 pc 10 watt $45 41v 1 PC 12 wa tt
HOIl , ,. , . 1 pc 30 wat t $85 n cee trers 131' , . ,. , , . . , " .. .. " ,
TH al1 a . " 1 PC 18 watt $85 Uue S ta 2 nc 50 watt
lteA ltase Rta , :! PC 30 watt $3.5 C}IY2n 1 pc 30 walt

Accessor ies $20 , , :!5% with orde r F On I,' t w
Box 1574
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A COMPLETE "LI NE-UP" OF All
THE POPULAR TRANSCEIVERS
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JUST PUBLISHED!

The Test Equipment Handbook by James G. Lee W6VAT

TEST
EQUIPMENT
HANDBOOK

P.O. BOX 312 603~2~~~3S8 CONCORD, N . H.

For Additional Information, Write for
our "Tra nsce iver Portfolio" # 731

~~RADIO

Going Mobile??? Good Mobiles Go Q!J!ff:tZ.ER)
We Stock Complete Line of NEW·TRONleS Antennas .
'00"0"""""""",##""""#,,,##

We mointain the lorgest stock of used equipment
in the Northeost - Engineering Deportment - Time
Poyment Pion ava ilable.

..... WRITE fOR LATEST COMPLETE LIST

Fully ill ust ra ted. 32 pages. Price : 50c.

Published by 73 Ine., Peterborough, N. H.

Test gear for the hom : Pract ical con

st ruction plans a nd complete info rma 

tion for a transistor YOM, SWR-power

meters, dummy loads, and othe r pieces

of hom test equ ipment.

Subscriptions

If you like 73 we'd appreciate your help in
getting more fellows to subscribe. The big
difficulty is to overcome inertia and actually
get them to sit down to get it done. We try to
make it as simple as possible on our end. The
price is a simple (and low ) $4. Our address is
simple: 73, Peterborough, N. H.

73 SUbscriptions

MASTER ORDER BLANK
Namo' _ Call _

Address _

One year subscriptions

Gup $2.__

1 yr $ 4.00, _

2 yr $ 7.00' _

3 yr $10.00 _

LIFE $50.00_ --'- _

City' _ Zono_ _ Slato' _ Zip _

ATV $<...2_

Now sub., _

-Renewal sub, ___ loAR Membership 1 yr $10,__

Start with _

Back issues (SOc each)
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Propagation Chart

EASTERN UNITED STATES TO:
00 02 0 4 06 08 10 12 14 16 18 20 22

ALASKA 7' 7 7 7 7 7 7 7' " " "ARGENTINA I .. I , , , ,

AUSTRALIA .' I .. I , I , I, 7 7 I" 1, I , I .. I ..
CANAL ZONE I" 7 7 7 7 7 " " " ". 21 21

ENG LAND 7 7 7 7 7 7' " " " " I .. 7'

HAWAII

" " 7 7 7 7 7 7 " " 14 "INDIA , , h h , , I, I .. I .. .. I .. I , •

JAPAN 14 7' 7 7 7 7 7 7 7 7 " "ME XICO " 7' 7 7 7 7 " " " " ", ",
PHILIPPINE S I .. I , 1, , , I , I, , " I " 1 , I ..

P UERTO RICO I .. 7 7 7 7 7 " 14 ' 4 I .. I ... I ..
SOUTH AFRICA , .. ' .. '" .. , ..
U. S. S. R. 7 7 7 7 7 7 14 14 " " 7 7

WE ST COAST 1 " " 7 7 7 7 7 ' 4 " 1 '4 1 ' 4 "

September 1964
Good : 6· I I, 18·21 , 26-28
Fair : 1, 4 , 12-14, 17,23-24, 29
Poo" 2-3, 5, 15-16, 22, 25, 30
IHigh MUF
and/or freak conditions )
E" 7-12, 19-21

CENTRAL UNITEO STATES TO :

ALASKA .. .. 1, 1, I, I , .. I .. .. I ..

ARGENTINA

" 7 7 7 7 7 14 " 14 ", 21 21 '

AU STRALIA • ,
CANAL ZONE " 7' 7 7 7 7 " " " 14' 21 21

EN GLAND I , ., .. .. .. .. I ,
HAWAII

1 " I .. 14 7 7 7 , , .. I .. .. ..
INDIA 7 7 7 7 7 7 7 7' 14 14 7' 7'

JAPAN I.. I .. , h I , I, , , I , 1 , .. ..
MEXICO 1 '4 , , I , 7 7 , I •4 I ' 4 '4 ' , ' ,
PHILIPPINES .. .. , h I, , , I , I " , , ..
PUER TO RICO .. , I , I, I, , I .. I .. I .. '"

,,,
I "

SOUT H AF RICA
" 7 17 1 7 I, , I " I .. I .. .. I .. I ..

u s.S, R. 7 7 7 7 7 7 7 " " 7' 7 7

WESTERN UNITED STATES TO :

ALA SKA
" " 7 7 7 7 7 7 7' 14 " 14

ARGENT INA 21 14 7 7 7 7 7 14 " 1 " 21 2"
AUS TRALIA I" I" I .. 1" 7 I, 1, 1, 1, I, I .. I ..
CANAL ZONE ", " 7 7 7 7 7 " I' " " 21
ENGLAND 7 7 7 7 7 7 7 " " 14 14 7

HAWAII I " I " I .. 1 , 1, 1 , 1, 1, I .. I .. I .. I ..
INDIA 4 7 7 7 7 7 7 4 4 4 7

JAPAN .. .. I .. 7 7 7 7 7 7 7 I ' 4 1 ' 4

MEXICO

" 14 7 7 7 7 7 " 14 14 " 14'
PH ILIPPINES

" 14 " " 7 7 7 7 7' 7 7 "PU ERT O RICO I ' 4 7 7 7 7 7 7 ' , '4 I "
1 '" "

SOUTH AFRICA 7' 7 7 7 7 7 7 " " " " "U. 5.5. R. I, I, 1, , I. I.
EAST COAST " 14 7 7 7 7 7 " 4 4

• Means next higher freq uency ma y be usefu l.

96
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Name Call.__

Address' _

1m]] WORLD RADIO LABORATORIES '
I 34 15 WEST BROADWAY :

COUNCil BLUFFS, IOWA :
o Enter order on attached sheet. 0 Send I

Galaxy m & Y broc hure. · 0 Send tria l ter ms. :
o Quote tra de allowance on attached sneer.
a Send FREE " Blue Book" sheets. 0 Send
FREE WRL Ham Catalog.

•• ••

NOW! ORDER YOUR
GALAXY TRANS
CEIVERS FROM WRL!
GALAXVm
80-40-20 METERS

ONLY ... $349.95
NO DOWN PAYMENT . .. . . ONLY
$17.00 MONTHLY ON WRL CHARG·
A·PLAN

GALAXVV
80-40-20-15-10 METERS

ONLY ... $469.95
NO DOWN PAYMENT . .... ONLY
$21.00 MONTHLY ON WRL CHARG·
A-PLAN
GALAXY OF FEATURES (m & "Ill
BOTH MODEl S- THE BEST IN MOBILE & FIXED
STATION OPERATION,
Hlndsome 'stytinll:_functional desian. Brushed alu 
minum panel with 4-color elchinlis. nal black knobs
and perforated steel U bi" el with hinied top.
• 300 WATTS SSB/CW INPUT conservatively rated
• FUll COVERAG E ALL BANOS
• BEST FILTER AVAILABLE exceptional 2.1 KG

!Ilter s tays 60 db down _with 1.8:1 shape Iactcr
• MOST COMPACT 300-WATT TRANSCEIVERS_

size, 6 " x 10'1. ")( 111/. ". Weighs only 13 1bs.
• SELECTABLE USB OR l SB with illuminated in

dicato rs
• Al e CIRCUIT BOOSTS TALK POWER

TWO-WEEK FREE TRIAL.

SE E WRL FOR ALL YOUR
AMATEUR NEEDS

TOP TRADE-IN ALLOWANCE ON
YOUR PRESE NT GEAR FOR
NEW OR USED EQUIPMENT

OVER 12 0 0 PIECES OF RE
CONDITIONED UNITS AT BEST
PRICES AND 4·WAY GUARAN·
TEE

WRL OFFERS YOU
THE FINEST HAM
EQUIPMENT ON THE
MARKET AT PRICES
YOU CAN AFFORD!!

SEND FOR FREE" BLUE BOOK"
LISTING ON RECONDITION ED
EQU IPMENT

FRE E NEW 1964 WRL HAM
CATALOG

WORLO RADIO LABORATORIES
3415 WEST BROADWAY

COUNCIL BLUFFS, IOWA 51504

The House the Hams Built



NEW NCX-5 ALL-BAND TRANSCEIVER FROM NATIONAL - $585
.•. The Finest Money Can Buy

At Half The Cost of Closest Comparable Equipment
The new NCX -5 t ransceiver is dramatically

superior in features and performance to the
finest equipment previously avai lable. yet. at
only $585. sells for t he price of ordinary
transceivers.

The NCX·S was designed as a total amateur
stat ion for the 80, 40. 20. 15. and 10 meter
bands. without compromise for ei ther mobile
or f ixed stat ion operation. Accordi ngly, t he
NCX·5 incorporates a linear solid state VFO
w ith essentially no warmup drift - NCX·5 sta
bility from turn-on is equal to t he best tube
type oscillators after "warm-up", and is un
affected by large excursions in tem perature
or voltage input. Dial calibration is by means
of a technique previously found in only t he
most expensive mili tary equipment - a digi ta l
counter read-cut accurate to one kilocycle on
each band wi t h additiona l counter ca li bration
to 100 cycles.

To make com parison wi th exist ing equip
ment even more difficult, NCX·5 t ransm it and
rece ive select ivity is by means of National' s
new g -pote crysta l lattice filte r; su perior to
f il t ers of any type ever man ufactured for ama
teu r use. Filter ba ndwidth is 2. 8 Kc. at 6 db
with a 6·60 db shape factor of 1.7:1.

•

Selectable upper or lower sideband is includ
ed , together with a new Transceive Vernier
control to provide up to ± 5 Kc . separation
of receive r frequency from t he t ransm itter.

Other important features are D VFO input
for optional VFO console D VFO console in
corporates split-frequency crysta l channels as
well as tunable VFO functions, wi th sharp
selectivity and sidetone oscillator for CW op
eration 0 Bui lt -in ALC ( 10 db) wi th ALC input
for NCL-2000 2 KW amplifier D Two R. F.
stages in receiver 0 New separate AM de'
tector as well as product detector D Front
panel choice of bui lt -in VOX, PTT or new MOX
operation D Easy access hi nged cover D 200
watt input on SSB or CW, 100 watts AM D
Break-in gri d block CW D Fast-attack slow
decay AGe D S-meter/plate meter D May
be operated from NCX-A or NCX-D power sup
plies D Optional XCU-27 100 Kc. cali brator
a Mobile mount incl uded 0 Nat iona l's One
Year Warranty.

De livery of National's new NCX-5 tran sceiver
wil l be in September. Call o r write your author
ized National dealer today for trade-in informa
tion on your present rig, and make certai n
you 're f irst in li ne for deli very!
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ADDITIONAL NCX-5 SPEC IFICATIONS- Frequency Range : With crystals supplied 3,500 to 4,000 «c., 7,000
to 7,300 Kc., 14,000 to 14,500 xc., 21.000 to 21,500 gc., 28,500 to 29,000 Kc. (Th ree addi tional crystals
requi red if coverage of enti re 28,000 - 30,000 Kc. band is desired). Types of [mission : SSB tsetectaote
upper or lower sideband), AM, CWo Outp ut Impedance RanCe: 40·60 ohms, Pi network. Frequency netermrna
t ion: Double conversion with cnstar-ccntrcueo high freq uency oscillators and tunable second osci lla tor.
Dial Accuracy: One kilocycle over ent i re 500 Kc. tuning range on all bands. Dial Cali brati on: 100 cycl es on
all b.a!1ds. Tuning Ra ti o: Ident ical on all bands; 10 Kc. per 360" rotat ion of main t uning control. Frequ ency
Slablll ty : Not more than 100 cycles variation in any ten-minut e peri od from turn-on including variat ion in
Input voltage of ± 10% . Suppression: Carrier -50db, unwanted sideband - 5Odb, 3rd order distortion
products - 30db at full outpu t. Recetver Sensiliv ity: 0.5 uv for 10 db Si N in SSB mode. Audio Output:
Better than 2 watts; 3.2 ohms. MIcrophone Input : High Impedance. Tube an d semr-ceneccter Com plement :
20 tUb.~ s, 15 .se~i-con~ucto rs, 41 f un ctions; Para lle l 6GJ5's in P.A. Dim en sions: 6·5/ 16" H, 13-5/8" W,
11·518 D. ShIpping WeIght: 26 pounds. Pow er Requirem ents: 700 V.D.C. @ 300 Ma., 280 V.D.C. @ 160 Ma.,
-80 V.D .C . @ 10 Ma., 12.6 V. @ 5 A.

NATIONAL RADIO COMPANY, INC. <@> 37 WASHINGTON STREET, MELROSE, MASS. 02176
World Wide E~PO<l Sales; Ad Aurjema Inc .. 85 Broad St., N. V.C.; Ca nada: 1ri·1<.>1Assccte tes, 81 SMppa rd A~ . W.. Willowda ll.', On tar;o
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