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CHANNEL FRAME FILAMENT / T RANSISTOR TRANSFS.
Prj, 115 V 50 /60 Cycles-Test Volts RMS : 1500

Type
N• • Secondary W D H M L'~

FT·' 2.5 VCT-3A 2y' 1~ I 'X'. 2l' l<
FT·2 6 .3 VCT-I.2A 2y' l y' 11M. 2y' l<
FT·' 2.5 VCT·GA .., I y' 2 2'M. ,
FT·4 6.3 VCT·3A .., I y' 2 2'JI', I

FT·' 2.5 VCT-IOA 3y' 2Ye ,., 3y' lY,
Fl·G 5 VCT·3A 3M; 2Yt ,., 3y' IV.
FT·l 7.5 VCT·3A 3!{ 2y' 2X, 3y' I V.
fT·B 6.3 VCT·S A 4 ,.... 2y' .., 2y'

H·l0 24 YCT-2A
or 12V-4A 4 2'4 2!1 3,,-. 2 y'

FT-11 24 VCT· I A 3l{ 2Ye ,., 3Ye IV.
o r 12V·2A

H ·12 36 VCT·1.3A 4 2y' 2y' 'X. 2}'.
or 18Y-2.6A

Taps on pri. of FT·13 It fT· 14 to modify sec. nom inal V.
_ S% + S%, + 12%

FT·13 26 VCT·.04A 2y' IV. I V. I V. "FT·14 26 VCT-.25A 2y' I V. I 'X. 2V. "
DOUBLE SHELL POWER TRANSFORMERS

Type High DC . V. S.3 VCT WI.
N•• V. m. fifo ru. W D N M N Lbs.

R-l0l 2 75-0-275 5D 2. 2.7A , 2Y, , 2y' 2 2y' !

R·I02 350-0-350 7D 3A 3. 3 2y' 3y' 2Y, 2 3y'

R·l0J 3 50-0-3 50 90 3. 3.5A 3Yo 2y' 3'X, 2'K. 2y' 4 y'

R·104 3 50-0-350 120 3A SA 3Y. 311 3y' 311 2 y' Sy.

R·l0S 365-0-385 160 3. SA 3M 3Ya 4K, 3Yo 2y' 7

VERTICAL SHELL POWER TRANSFORMERS
Type High DC 'V. S.3 VCT WI.
N• • V. m. m, fi fo W D H M N Lbs.

R·110 300-0-300 50 2A 2.7A 2!'" 2 'X~ 3y' a I y' 2 y'

R·lll 350·0·350 70 3' 3. ". 3U• 3V. 2 2% 3y'..
R·l12 3 50·0·350 12D 3' 5' ' X, 3'}'. 4 2X ,., Sy.
R·l13 4 00·0-400 200 3A 6. 3y' 4X, 4 % , 3y' • .

CHANNEL FRAME FILTER REACTORS
Inductance Shown is at Rated DC ma-Te st Volts RM S: 1500

Type tneuet. Resistance Dim ensions, in. WI.
N• • Hys. Current Dhms W D H M lbs.
R·SS 6 40ma '00 2'4 '" l Ya a Yo
R·14 • 40ma 250 27/B 1.... nx, 2y' l<-R-tS 12 30ma 450 27/B "" I' li. 2 y' l<- R-IS 15 30ma 630 27/B 1.... I 'M. 2Yo l<
R·17 20 40ma 850 3X, 1'4 2 2·X. I
R-le 8 aoma 250 3K, '" 2 2 ',,". I
R·19 14 l OOm a 450 ... 11/• 2X, 3X I X
R-20 5 200ma 90 4'10 2V. 2Yo ". 2 Yt
R·21 15/ 3 200ma 90 4'10 2V. 2Ya ", 2 Yt
R-220 100/ 8 Mhy 2.5A .6 ... 2 2X, J y' 1Y.25/2 Mh SA .16

I
,

VERTICAL S HELL TYPE1.0.._ __

CHANNEL TYPE

,--- ---

DOUBLE SHElL TYPE

Thirty years of pioneering by UTC's re
search, design, and engineering staffs as·
sures you quality and reliability unexcelled
in the industry. UTC's line of stock and
special custom built items covers virtually
every transformer and filter requirement for
both military and commercial use.

UTC replacement type transformers, here
described, (Pri. 117 V. 50/60 cycles) provide
the highest reliability in this field. All units
are low temperature rise, vacuum sealed
against humidity with specia l impregnating
materials to prevent corrosion and electroly
sis. Shells are finished in attractive high
lustre black enamel.

••• •
150 YARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTIIAM DRIVE, CULVER CITY, CALIF.
EXPO RT DIVISION: 13 fAST 40th STREET. NEW YORK 16. N, Y. CABLES: " ,ARLA a"

Wrife for lafesf cafa/og of over 1)100 STOCK ITEMS wirIJ UTC /righ reliabilify
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73 Magazine
I 379 East 15th Street-Brooklyn 30, New York
Wayne Green W2NSD- Editor, etcetera Phone: DE 6-8880

Printed Circuit VFO Irving Seligman W5UB .
Extreme stability and s im plic it y o r cou s rruct iun in t lds 50 me VFO m a y bU ll you to build.

Regulated Bias Supply Vernon Trexler W51UR .
G reat for Hnea rs, Deve lop s - 20 to - 120 v (II O-ill PlH a nd presenta only I) ohms to grid .

Check Transistors with an Ohmmeter Don Grayson W9QKC .
H er e is the s implest test for truns tstoes yet . and it's sa fe and work s .

Radar Detector Paul Barton W6JAT .
A ll you 2500 m e S W L' Il ( U N F!.' ,,?) w ill uII!lrcciute t his mob ile recctver.

Ham TV Survey Melvin Shadbolt W,'KYQ .
Ham T V is sp routing up all over, This will bring you up to date on i ts sp rend,

Blind Fasteners Aid Construction . Roy Pafenberg W4WKM .
U sing explosive rivets to hold things together .

Helf-Weve Transmission Line Mitchel Katz W2KPE .
T his gets a rou nd a lo t of your »ntennu pro ble m s.

50 me, No Crossmodulation Robert Grimm K6RNQ .
Six meter converter designed for high s i2 na l denaity a reaa.
Page from a Designer's Notebook Jam es Tonne W5SUC .
Transistorized carbon mike p re-amps,

Brew or Buy? James Ligon W4KOC
Brew.
500 Watt Linear Amplifier Louis Hutton W¢RQF .
Not Sl1A's a&,sln T W d l, er . • • they'rE' cheap I

The Strings the Thing Bob Baird W7CSD .
W e' ll print anything. What a kookie magazine!

Nostalgic V.Beam Fred Haines W2RWJ .
Think piece.

The Tiny Terminator Jim Kyle K5JKX/6 . . " .
50 ohm 20 watt dummy load built in Ca nada Dry Cola can . Too bad if th is is not your b rand.

Old Vikinqs Never Die John Bauer W4AWM .
Ltttje hints to Improve the Vikinv; riR"!!. M ;~ht work o n the OX-IOO too.

73 Tests th e Knight T-60 Transmitter Roy Pafenberg W4WKM .
H er e' s a nother rig we ca n recom mena . 80-1) met e r-s, fiO watt s , C W-A M.

Antenna Protection and Switching Unit Carl Drumeller W5EHC .
B uilt outdoors, w here it shou ld be . Kt'f'Jl<; l ;R"hlning out.

Is Marconi Like Spaghetti, Daddy? Sylvia Margolis XYL G3NMR .
Saga of the visiting amateurs, as t-enor-ted from Enatand.

Faithful, Long-lasting, Signal Booster Joe Smith W9ZDN .
It also works well a nd is s im p le to build.

Fvolution of the Bug Louise Moreau W3WRE .
H is to r ica l aspects of th is oft used, li tt le m us tered device .

Cure that Angry Band JIM Thompson W4THU .
Audio select iv ity w ith the FL-! su r p ' us a ud io filter.

RCI in vour QSO? . Allie Peed K2DHA .
Keepi nll DC s ta t io n!J out of your r('<"" ·lver.

73 Tests the Viking Rane er II Charles Spitz W4API .
J ohnsen h as nicely u pda ted t. hefr- mos t pnpula r- r ig.

High Level Mixer Carl Drumeller W5EHC .
You can mix t he full output of you r exc if er- to any I",nn Y O"U ,1<!'Si N'.

Zero-beatnick Gus Gerke K6BIJ .
More fun with teanst stc rs.
Modulation . Staff .
Our bill technica l o e-ticlr- T his w il l make you lin expert.

Propagation Charts Dave Brown K21GY . . . . . 74
Associat e Editors: W3 UZN, W4A PI , W4WKM , K5JKX
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T he annual boating show hit New York at
about the same time a s the last issue of 73
and all of the papers r an special boating sec
t ions. My estimate of 400,000 boaters turned
out to he a rememberance of the attendance
at this show, not the number of boating en
thus iasts . It seems t ha t there are now over
8 000000 registered boats in these here United
State's. M y estimate of t heir average expend i
ture was a little closer, being closer to $1500
per year than the $800 estimated.

How man y hams do you k now that put tha t
kind of money into ham radio? Da rned f ew !

Like any other interest, the more you put
into ham radio the more fun you get out of it.
The more I'm referr ing to isn 't necessarily
money, though cash is an importa nt ing redient .
When I look back at what I consider the h igh
points of ham radio operating- I can see that
each of them took a lot of extra effort, plus
some capital.

Though I've always enjoyed operating on
the VHF's, the real fun didn't st a r t until I
went to the effort to cook up an amplifier for
my Gonset. Once I had 500 watts perk ing and
a 24 element beam I f ou nd that I could wor k
anything I cou .d hear and usually I got 'em
on the first call. The number of answers to
my CQ's was enough to keep a ny hung r y ego
well infla t ed. When aur ora was in full bloom
I could get on there and work anything coming
through. Wha t a difference this was from low
power operation with a sma ll whi p where I
was lucky to contact a nyone outs ide of Brook
lyn!

Two meters from a small plane is someth ing
I won't ever forget either. You have t ha t DX
feeling with the whole band coming back to
you every time you stand by. Neglecting t he
effort involved in getting the plane a nd learn
ing to fly it, there were the miseries of beating
the ignition noise down to where I could hear
anyth ing through it , battery problems, a ntenna
impossibilities, and so forth . Bu t it sur e was
a ball.

Then there was the time I set up my two
meter sta t ion on top of t he News Building in
New York, complete with sixteen and five
element r otary beams. Even with a 522 rig I
found tha t I was working from Delaware t o

• • • de W2NSD

. . . never say d ie

Undependable

Rhode Isla nd with amazing regularity. The
fun I had operating from there was worth
many times the difficulties I had to su r mo.u nt
to get the per mission and set u p evervt.hing.
It was even worth the permanen t case of
wobbly k nees that I developed putting up my
rotary beams thirty feet out on that ten n~ch
wide ledge, with a 70 foot drop on one Side
a nd a 500 foo t chasm on the othe r .

T h is was on a par with the idiocy that drove
me onto the roof of the New Yor k City Muni
cipal Build in g one night dur ing a blinding
rainstorm. The roof was slick sla te and slanted
at about 30 ". It took everything I had to hold
on and put up that ground plane for two
meters. I won the VH F contest that year, so
mavbe it was worth it.

~Iy tri ps to !\H. G revlock, Mt. Mansfield
and Mt . W ash ington have been told before.
There is not one of those trips that I' ll ever
forget. These were sor t of junior DX pedi t ions
and I'd recom mend your gi ving somet hi ng like
t hat a try. It even makes a great club activity.
The w tndblowers Club over in Xew Jersey
puts on a big " Blow" every year with severa l
mountain top st a tions operating simulta neously
for a day and a certifica te t o every station
that manages to contact all of their ou tposts.

The last word in this kind of activity is
the full fledged DXpedi t ion. This sor t of th ing
is worth many t imes the dollars it costs and
the months of preparation. Not one of us that
went on the Navassa Isla nd E x ped it ion
( KC4AF) will ever forget one minute of that
t r ip. I note tha t m ost of the fellows have since
gone on more trips l ike tha t. I sure wi sh I
could manage to get away again some time.
You can bet that I'm doing everything I can
to make it so that eventually 73 Maga zine will
be s ponso ring some DXpedition s. H eh ! Heh !

Which brings me back to my original idea
that the more you put into ham radio the more
fun YOU will have. W hen I visit a chap with
100 watts and a di pole a nd operate h is station
( as I have don e a couple hund red times or so)
and compare t hi s with operating a kilowatt
s ta tion with a good beam, there just is no
question about who is having the most fun . It
is like compa r ing t he fu n of a row-boat to

Air Force Mars
Eastern Technical Net

Sund a ys: 2·4 PM EST 329Skc- 1540kc- 15.1I Skc
March 4-Tunnel d iodes : wh et they e re and whet

the y ce n d o.
Ma rch I I- Tunne l diode circuit ry.
Ma rch IS- Applica tio ns of drift t ra nsistors to

radio rece ivers .
Ma rch 25- Tran sist o rized volt age requ letors.
A pr il I- Ad van ta ge s o f ccrnpectron multi-Iunction

tubes in e lectron ic equipment .
April B-W h" t computers CM do.
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UR EQU IPMENT

LAFAYETTE HE-35
6 METER TRANSCEIVER

• 9 Transistors plus Diode and Thermistor
• Transmits and Receives up to 1.5 Mi les
• Crystal Control on Transmit and Receive
• Uses Inexpenslye Penlieht Batteries
• 46" Telescopine Antenna
• push·to-Ta lk Operat ion
• Com plete With leather Case. [atphll ie.

Batter ies and Crystals for Channel 10

LAFAYETTE HE·29A
9·TRANSISTOR C.B.

"WALKIE·TALKIE" TM
39.95 2·For·18.88

NO MONEY
DOWN

• Reads SWR and Relative Power Output
up t01kW

• For Continuous Use In 52 Ohm lines
• Switch Selects SWR or Forward Power-

No Rnersing Necessary
• Highl, Compact-Onl, 2V,1512Y,"
The ideal aid In adjusti ng beams, trap an
tennas, matching networks, etc., or for
tuning t ransmitters fo r maximum output.

LAFAYETTE HE·34 SWR
AND FORWARD POWER

METER 16.95

NO MONEY DOWN
COMPLETELY

WIRED
& READY
TO USE MA. E

9950 57.50 U~Ns.A. c;.~,;.
• NO MONEY DOWN • SUPERHET RECEIVER TUNES ENTIRE

• TUNES 550 KCS TO 30 MCS IN FOUR BANDS BAND (50·54MC) • EFFICIENT ADJUST·
• BUILT-IN Q.MULT IPLIER FOR CROWDED PHONE OPERAT ION ABLE NOISE LIMITER • 7 WATTS INPUT TO 6CXS PENTODE
• CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR SANDS f iNAL. HEW EFFICIENT PI·NETWORK OUTPUT WITH Hlo"Q"

80 THRD 10 METERS • STABLE OSCILLATOR AND BFO fOR TUNED CIRC UIT . SEPAHAT£ DSCILLATOR-fINAL STAGE . AC·
CLEAR CW AND SSB RECEPTION • BUILT-IN EDG EWI SE 50 CESS IBLE fRONT PANEL SOC KET WITH CRYSTAL fOR 50.2 Me
METER OUTPUT

Sensit ivi ty Is 1.0 microvolt for 10 db, Signal to Noise rati o. Work the entire 6 .meter ban~ with this com~act ~ew super
Seleetivity is ± 0.8 KCS at -Gdb with Q-MULTlPlIER. TUBES: heterodyne . tran sceiver. Su pplle~ with attractive hIgh. output
6BA6-RF Amp 6B E6 MI_er 68E6 OSC 6AY6 Q-Multlplier- ceramic microphone and mounting brackets for mobile use.
BFO, 2.6BA6 IF Amp., 6AY6 'oet.A.F Amp:'ANl, 6AQS.Aud io out- 6 or 12 volt. cower ~uPp li es. a~e available at add it iona l
put 5Y3 Rect if ier cost for mobile operation. Built-In power supply operates on

, . 110·120 volts 60 cycle s AC.

tuff .~~~~"~~;~J.~~h.~,~:~~",~~LUXE 6·METER TRANSCEIVER
• Effective Series Gate Noise limiter

• a-stage, tz-watt Transmitter with 2E26 Final
• illuminated Panel Meter for Plate Current and " s" Read ings
• Pi·Network Transmitter Output
• Buill·ln 117 VAC and 12 VOC Power supplies NO
• Push·To-Talk Ceram ic Microphone MON EY

Provides maximum convenience and f1e_ibill ty in eithe r DOWN
mobile or fixed operation.

LAmmE HE·50 10·METERTRANSCEIVER 109 50
Simila r to above except for 10 meter operation - MADE IN U.S.A.

-------------------.
LAFAymERADIO, DEPT. 73L. ! 0 Send fREE 1962 Ca'alog 62. teatur- I
P0 BOX 10 ing the full nne of lafayette Ama teur II . . E,o;pmenlI SYOSSET, l. I., N. Y. . closed for Slock No............. I

I Nam•....-----.-- ...-.-.----..- ...--..- - ..-.-..- ...--... I
I :~d ress .-- -.--••.•---.--.---••- -.-••- ---- - ••- ••- •••- .-- -••---- - .- .•••.•••••.••- ••••••- ..-..--- - I

L
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that of a speed-boat. I've done a lot of low
power dipole operating with my own station
and I find that somehow t here is no substitute
for an antenna and a n amplifier.

For a ll our grumbling about "those high
power st a t ions," there ar e relat ively few hams
that take the time and effort necessa ry to put
out a fi r st rate s ig nal. Sa m Harris \VIFZJ
a lways comes to mind in th is respect. Sam has
a peculiar emotional difficulty : he cannot be
happy on any band unless he has the loudest
signal in the world on that band. I haven't
visited him recently, but I believe he operates
on 75:\1, 50-144-420-1296 me. This enta ils quite
a forest of towers and beams.

Hmmm, now lets' see, where is tha t catalog?
I've got to order a tov»er for that twenty meter
beam and I might just as well get r ight at it.

Radio clubs are an integral part of our ham
radio hobby and it behooves us to spend some
time and energy in keeping them going t he
best way we can. Unfortunately it is far easier
to kill off a club than make it flour ish. While
there are a few clubs that go on year after
year in good health, we find sickly clubs more
t he rule than the exception. It would be nice
if I could present you with a neat little list
of things you should do to keep a club in
good operating order, but I'm afraid that this
has not yet been reduced to a science.

T hough I ha ve slept through the greater
part of many clu b meetings, I have stayed
a wake enough times to arrive at some conc lu
sions of my own a s to what makes a club
meeting in teresting and what defea ts i t. The
one big factor in the success of a club, I feel,
is the smoot hness of operation of the executive
committee. If this committee is running
smoot hly they will second-guess the club mem
bers on almost every item which might ordi
na ril y come before the clu b dur ing a meeting
a nd hash out a ll pro's a nd con 's , sort of pre
diges ting problem s for t he club. Then, during
the meeting the results of the com mittee's
thinking can be presented, together with all
of the factors that went into their decision.
This should cut down tremendously on the
amount of time that the entire club has to
spend in di scussions.

Many clubs get all wrapped up in endless
busi ness meetings which seem to keep every
one engrossed at the time , but which don't
seem to keep member s coming back for more.
Whenever t here is an argument t here must
be at least two sides. T his means that every
time you have an argument you are going to
have losers and these chaps may have been
voted down, but they haven't cha nged their
mi nd s about the argument. They are s till con
vinced they are r ight a nd t hey' ll never be

( Tur n t o page 45 )

Clubs

"

-

LOA.D HEI GHT WIN O

4 01. 20M 66 ft. 70
401. Duo·band 66ft. 70
601. Tri.band 66ft. 70

STACKED ARRAYS
2 01. 40M 72ft. 60
6 01. Tri.bant.l 63ft. 60
3.1. 10M full 77ft. 60
301. ISM full 7 Oft. 60
3.1. 20m full 63ft • 60

TORBZ 66.3G ..... $985.00
Price includes T Ht-ev er post

Clnd worm gear drive winches.
Mal' extra.

2" 0 .0 . MAST
1 Bum Sft.OD x .156 wall $15.00
2 Beam.12ft.Do x . 156 wall $21.00
3 Beam. 20ft. CO JI . 250 wall $55.00

'"
"-..... '"

-.~

-

HERCULES
66' -THE MAGICAL

HEIGHT
There is a world of pleasure
and peak performance await
ing the amateur at the magical
height of 66'.
The Hercules "66" puts you
in this area of optimum per
formance and is designed to
keep you on the air in winds
up ta 60 MPHI Unbelievable
but true •••and best of all,
No Guysl
This super towerIs designed
to support the heaviest beams
or stacked arrays. See chart
below.

"

=t~~;;THE WORLD
AT YOUR
FINGERTIPS
with"

4 73 MAGAZINE



... your buying
guide for precision

radio crystals
and quality
electronic

equipment . . .

INTERNATIONAL
1962 CATALOG

"• Amateur Crystals

• Commercial Crystals

• Citizens Band Crystals

• Transmitters

• Oscillators

• Converters

• Transistor Subassemblies

• Power Supplies

• Citizens Band Transceivers

• Citizens Band AntennaslAccessories

AMATEURS. EXPERIMENTERS. CITIZENS LICENSEES
Mail today for your FREE copy of International"s 1962 complete catalog.

18 NORTH LEE - OKLA. CITY, OKLA.

•••••••••••••••••••••••••••••••••••••••••
• •
: Internat ional Crystal Mfg. Co., Inc. 73 :
• 18 North Lee. Oklahoma City, Okla. •• •
• Please rush FREE 1962 International Catalog. •• •• •
: NAME :
: Please Prin t :
: ADD RESS _ :
• •
: CITY ZONE STATE :
• •• ••••••••••••••••••••••••••••••••••••••••••

MA RCH 1962 5



To Trans.
Pri nted

Circuit

VFO

I rv ing Seliq men WSUB
<: 02 f..1 cNee l Rd.

S.j:1 Ant onio 28. Te x",

Transmitters

T lifo: cont r-o l of the frequency of Hi" trans
mitters for muny years has been accom

plished by variable freq uency oscillators.
com monly ca lled VFOs. 'I'hey have been called
many ot he r t h ing's when their u se has re
sulted in undes ir able frequency stabili t y,
ch ir ps and etc. that have been attributed to
the na ture of t he beast rather than to the
shor tcomi ngs of a particular u nit . The one to
be described here has been used successfully
in conju nct ion with SS B rigs on the HF Ba nd s
and, in this pa r t icular inst a nce, to control the

" ISO REG

for 50 mc

11--0
J6 OUT PUTr

27K 7K

,

. 2 A~ 6 -!- s R, C 6AH6 Is I,
IS IS ~ ,001

6C86 100 '-L.-'" OS
7 I

'2 7 6 - - - ~--- l2I- -- - - - -- f-- - - I f---- I
I --- ---

.,Li , OS 7S
0 n..00S

78 KlOK
REG

4 70 1();)5lOOK 4 70 ,OOS
lOOK oos

L

L

12 K
2SW

4

OA2
5--------}:t;;;:~:_::_----- +.150V

REG,
------ -- f- - - -- b .r p• ~ RI

-~

o ):'TAL
CI LI

'" VCO
--

VFQ
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Printed Circuit Bcerd-c-Actuel Size

frequency of the a uthor 's "Globe H i-Bander"
on 50 me without too much gnashing of teeth
and tea r ing of hair either by t he opera tor or
the reci pients of its results.

The ci rcuit used in t his un it is the product
of Don Stoner, inappropriatel y termed the
"Drif'tless VFO ." There j ust "aint no s uch
a nimal." But be t ha t as it may, and with due
respects to my a uthor colleag ue , it is a fine
ci rcu it ; a nd while not "d ri ftl esa" in t he st r ict
sense of the word, it performs admirably. The
VFO consi sts of a 12AV7 oscillator (Frank
lin t ype), a 6CB6 buffer and a 6AHG doubler.
The osci lla tor oper a tes from 4.1 65 to 4.5 me,
with dou bler ou t pu t from 8.33 to 9.00 me,
which is sa t isf a ctor y for rigs requ iri ng xtals
frequ encies in this range, a s does the " High
Bander," It obtain s its power from the oct a l
Accessory socket at the rear of t he transmit
t er. The power requirement s are 25 rna at 150v
regulated (plate) and 1.20 amps, at G.3v
(Fil.) This can readily be secu red from the
transmitter without overloading its s u pply.
The rated load of the final (120-125 rna) ca n
be slig htly reduced without too much loss of
out pu t if you are worried about the transmit
ter transformer 'going west!

The only changes from the published cir
cu it in the Sideband handbook are:

1. The grid resi stors of the 12 A V7 are
reduced to 100 K from 1 m eg. (I bet that
was a mispr-int.)

2. The cou pli ng capacitor from the buffer
to the doubler is reduced from .001 mfd
to 100 mmfd (Ditto)

3. The doubler is a GAHG in stead of a GenG

MARCH .962

t o secu re an increase in ou t pu t.
A cabinet, 9" x 6" x 5", of heavy guage

aluminum was available in the junk box. It
d id not have too ma ny extr aneous ( ?) holes
and quite a f ew in t he r ight places which re
s u lted in its being used t o house the contrap
t ion. The photograph shows the placement of
the var iou s parts. Specia l care was taken to
isola te Coil L-l from t he heat producing ele
ments of the u ni t (tubes ) in an effor t to
minimize instability due to heating. Variable
Capacitor, C-l was mounted on a heavy
aluminum bracket, secu rely fa stened t o the
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. P. C. Board indllifing tube sockets ava ilable from Irving
l~/ectrolllcs, P.O. /l ux 9222, S an Anton io 4, T cs, f or $2.25
postpaid.

Fhr. I- A ll res tstora y.: -W cur-bo n excep t as noted.
Cf-e-Hamrnaelund Mc-aSS (remove all but one rotor and

2 stator plates).
C2- 7S mmfd 8i1ver m ica.
CI B-35 mmfd variable [Hammer-lund H F 35) .
C12-36 mmCd ceramic.
S l-SP DT rotary swi tc h (CRL no. 1460).
LI-27 Turn s ,#2-1 enamel close wound on National

XR60 slu jt tuned form-I" dta. x 1%" long,
L2-9/ 16" lenjtt h of #28 close wound on % Ilujt tuned

form.

No checks were made to determine how
many cycles the frequency changed per de
gree or temperature r ise. It has given satis
factory results as judged by the lack of
squawks begotten by excess ive dial twisting
to keep track of its signal. The only one r'e
ceived was when the electric fan in the shack
was too close jo it and wobbled the frequency
at a 60 cycle rate. So bewa re of fa ns in the
Ides of August but have fun in busting in on
your riva ls choice DX.

Operation Frequency
50.0 me (Band edge)
50.5 mc
51.0 me
51.5 me
52.0 me
52.5 me
53.0 me
53.5 me
54.0 me (Band Edge ) •

VFO Frequency
8.333 me
8.416 me
8.500 me
8.583 me
8.667 me
8.750 me
8.834 me
8.917 me
9.000 me

switch in the space just above the transmitter
crystal socket a nd wiring a s shown in F ig. 2.

w ith the coil and capacitor values g iven
the VF O covers 50 to 54 me in the full 180 0

rotation of C-1. As a result 50.0 to 51.0 me
is about 45 degrees of the dial. If more spread
on this portion of the band is desired by those
who only populate that section of the band,
C-1 should be made smaller and C~2 larger
until the desired spread is obtained. However ,
it should be remembered t hat lots of DX was
worked when the band was from 56-60 me
and the high end of t he present band is open
more often t han most people realize it .

The unit wa s con nected to t he power socket
a nd "warmed up" for about an hour before
calibration. This was done with t he tr a nsmit
tel' f unction switch in t he "Tune" position.
The VFO ca n a lso be stab ilized by r unning
filament voltage fro m a separate source for
a s imilar period. T he re-set accuracy of t he
unit depends largely upon t he mechanical
sta bility of the dia l. However , do not rely
entirely upon your receiver or VFO calibration
for good accuracy. A good frequency meter
is ind ispensable if you must operate close to
the band edges on any band. The following
frequencies are given as an a id to calibration
and hold only where t he final frequency is the
16th mult iple of the st a r t ing freque ney :

cabinet in orde r to el imi na te mechanical fre
quency 'shakes. ' Having on hand a number
of etched circuit boards fur this part icular cir
cuit (a d v.} it wa s decided to follow this mode
of construction. All parts with t he except ion
of Coils L-1, L~2 , c . i , C-2 and C-10 a re
mounted on t he 6" x 4" circuit boa rd. Of
course if you wa nt to be strictly square you
ca n build t he unit t he old-fashioned way on
a metal chassis (ugh). It's so easy s imply to
drill holes in the circuit board, mount the parts
in the designated spaces a nd solde r (more
udv.}. T he power cable enters the cabinet thru
a rubber grommet and is faste ned to a ter
minal strip from which leads are run to the
P . C. board. The output is connected to a
coax chassis connector. T he coax lead to the
transmitter is terminated in a crysta l holder
which plugs into t he xtal socket of the trans
mitter.

The power plug for connection to t he Ac
cessory socket is mounted on a 2 %, " x I %, "
x 2" Minibox. This box also contains t he parts
a nd cir cuit ry shown in Fig. 3. The photograph
shows the mounting arrangement. Leads a re
also provided to obt a in 115 v ac to operate the
Antenna relay. Pla te voltage is a utomatically
applied to the unit when the T r ansmit ter
Function switch is in t he T une, AM and CW
position. Filament current is a pplied to the
unit when t he T ransmitter AC switch on t he
gain control is turned to the "On" position.
A separate filament transformer rna}' be de
sired by some users in order to keep t he unit
"warm." If such is the case, it may be out
boarded anywhere but on the VFO ca se. T he
voltage output from the transmitter measured
470 v. on 'T une ' a nd 400 v, on AM . It is neces
sary to adj ust t he slide on R-8 to cause the
OA·2 regulator, to g low in either posi ti on of
the T ransmitter F un ct ion switch.

The oscillator of the I1 i~Bander has a ten
dency to oscillate when the VFO is connected
in the manner recommended by the manufuc
t urer. This is put t ing it rat her mildly. The
blank th ing takes off like a jet airliner. It
can be restrained by rep lacing the grid lead
from the 5763 to t he crystal socket with a
piece of coax as shown in F ig. 2. It is also
necessary to ground pin 7 of t he sa me tube
when using the VFO. This was a ccom plished
by mount ing a single pole double throw rotary
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99'er 6 Meter
TRANSCEIVER

Tunable filter far 6, 12 Of 24 volt
lenen tors; staps noi se ill mob ile
lur caused by l en eulor brl/shes.
for ii rcraft, amateur, C·B and ill
dllstrial mob ile uses. Consern
lively rated at 30 amps. Phenol ic
toi l torm, bu ss hardware and die
cast mte. bracket easi ly installed.
Cesco Model 3-30 (Standard. 3·30
m'I er " ." (Hi. ' rre- $2 95
lIuency. 30-6DmC) Nel h cll •
Cesta Model 2·3 (Marine, $5 95
2·3 mc) Net Each •

•

COAX DIPOLE
DRI-FIT CONNECTOR

Idu l connector fer dipole antennas. Com
pletely moisture-pr" f, on e-piece alumi nu,:"
alloy construction, Handl es .pawer to m a~ l·
mum legal lim its. Ca n be tnsta.lIe d eas~ ry
in a few minutes. Far use WIth co.n.- al
cables RG·8, RG-58, RG·l1 or RG -5!1, or wl tb
3DD-ohm twin Iu d. Has eYe pull liP far
inverted v's. Weight, 2 01.

..1 rae' $2.95

ttow-- ,,( -,

• ••••
1'.: •• •

~ . ,

'..
•

• • e'
•

A true ham station, idul
for both fixed station and
mobile operation•
Doub le con version superhe t
gives you extre me sel ecti vity
and freedom fro m images
and cross mQdulation.
Transmitter sect ioll has an

ultra-stable crystal ucillator which also may be controlled 111
elternal VFO.
Eff icieat, fully modulatd • watt final works into fln ible Pi
network tank circuit. Large S meter seues for transmitter
tune-up procedure.

MAIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPMENT FROM STOCK

Am.I", nel arlee $139.95
-----.~ ..-~

GENERATOR NOISE
r-, FILTERS

Amateu r Net $ 3.9 .5

PRECISION PLANETARY.VERNIER
for ex" ptionolly fint tuning

Superb craftsmanshIp by Jackson Sr.s.0' Enlland. Ball bearln. drill, V.....
dla.. shaft. n~" Ion., lil1 ratio,
Yy n for fine tuning. Easily adapt-

;:=~~oJ>~I:.::to any shatto comparableYllu. - $5.95.
Amateur N.t $1.50 to.

10 'or $13.50

VenaUle MIniature Transformer
same as used In W2EWL S5B Ril{ - Marcil
1955 QU. Three sets of CT wlndlnrs for
a combination of Impedances: 100 ohms,
5200 ohms, 22000 ohms. (By vslnr eenter
tips the Impedances Ire auartered.) Th'
Ideal transformer tor a 55B transmitter.
Other useSI Interllale, translstlr, hllh
Impedance choke, line to I rld or plate,
.tc. Size onlr 2" II. J: ~.. W•• 0/4" d.
Ne. and fUll, slll.lded.

3 lor SU9 Amaleur Net $1.39 10 lor S10.75
ARROW Authorized distributor of HEATHKIT equipment

•

"Wonder Bar" 10 Meter Antenna
As featured In Hov. 1951 QU. Complete with 8 &. W
3013 "' jniduetor. only 1 It. Ion. for 10 meters.
Wt. 5 Ibs.

Amateur Net $7.85

at

PR ECISION BALL DRIVE DIAL

-"*''', -........ Another superb product of Jacksen
Bros. of England. 4' dia. dial witb &,1
ball drive ratio. fi ts standard y,
shaft. fer that vel,et touch•••

TO SAVE C.O.D. CHARGES. PLEASE INCLUDE sUFnCIENT
PtlSTAGE WITH YOUR ORDER . ANY EXTRA MON£'{_Will BE
RETURNED.

ALL PRICES ' .O.B. N. Y. C.
Anow's bport De:pt. ShiDS To All Pam Of The World!

Prkes Subject To Chang_ Without Hotke.



The Tapetone Electronic Lab

ora tories, Inc., manufactures the

finest quali ty U H F ami VHF

converters for Radio Amateurs .

For many years our prod ucts

have b een used world wide by

Space explorers and outstand ing

Amateurs. Our sterl ing repnta

tion is maintained by producing

the W orld's best VHF converters.

I~ Ir;- z,.- -J
t.:--:'-'

I":ELco I

--

-

-' -

-- --

PSST/ LOOKING '-OR A GOOD
SIX I1£T£R CONV€RT£R?

We think the TELco
201 is the best you
can buy. It wasn't de
signed to be a Cadil
lac. It was intended
to be used by hams
who wanted the very
best performance on
six meters.

1 fit wo u ld ha ve
hel p e d tbe perform
ance to gold plate the
ch a ss is w e wau l d
have.

Other products
available

from TELco
XC-IH, 2 meter, 417A
converter. 2.8 db, 35 db
gain. . . . . Price $150.00

Mod el inun. rack
m o u n t e d 417A con
verter. Available in the
ra ng-e 30 ~IC to 220
:\le. T he finest avail
able. . .. . P rice $-175.00

If two or three more nuvistors could serve
any useful function we would have used
them.

In short, the 201 was designed for per
formance, not price.

Your check for $37.40 will bring you tbe
TELco 201 post paid. Make check pay
able to:

~rodel 100A, rack mounted. 8058 nuvistor
front end. Available 200 MC to 1000 ~IC.

P rice $ 185.00

S B50 Heterodyn e SS B converter. 25 watts
out put. Less power supply Price $85.00

Model 202, 2 meter converter , overload proof
companion to the Model 20 1. Less power sup-
ply . . Price $-15.00

Model 206. noise blanker. F or use with six
and two meter converters. Eliminates pulse
type noise. . Price $65.00

TAPETONE ELECTRONIC LABORATORIES, INC.
99 ELM STREET • WEST NEWTON 6S • MASSACHUSETTS
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NEW FOR SIX & TWO!

1
•

..."

.---

,... " ,..•

- .--.. ...

.."...."."....,

HIVERTER 50 PREVERTER 50 & 144
CHECK THESE FEATURES

" Exl~nd~ use of your pre se nt 14 Me 558, AM ond CW

Trans.., ,"., /0 SO Me Sund

" U~ lo..... nois.e Philco ',O"S;"O, _les, rnon J Db on

6M, 3.5 Db on 2M

" Tubes, 6Cl6 Oscillator, 5763 Mixer, and 6146

linl'o , Amp., w ilh 2·0 8·2 1"9ulolo".

" Efficient. Rt'quires 1.25 Ma 0112 V. DC

" Inpul (Ind ou'put SO Oh"" w irh co nnedors 10. RG a/u
" Pi-Ne'l Ollipullo ma tch 50·100 ohm Antenna l oad

" Ca b inet Size : 8 · x 7· II 10 ·

" 8CIndpou circuit ry g ives full 4 Me respo"" o n

both Bands.

WRITE FOR COMPLETE INFORMATION

" Pow... Supply R~ui.e""nt$; IH_ thki, HP·20 o. " mila,)

6 .3 V. AC-2.7 Amps (Filamentsl

300 V. DC-60 Mg. fOlC.-Mi ller'

600 V. OC-120 Mo. !Amp'i fi...1

.1 30 V. DC-lAmp. Sia sl

" RuggHl a nd low lo ss ( onsl' lKtion with s;'ve, platOI'd

chou's o nd inp"t . i.." il~.

· $ 10.50
· $14.95

• $ 14.95

HIVERTER-COMPlETE W ITH TUBES A ND
CRYSTAL, l ESS POWER SUPPLY • . $99.50

3 Db PAD-FOR 20 ·50 WATT
EXCITE RS . •• •. .. .• . . • . $ 6.00

6 Db PAD-FOR 50 ·100 WATT
EXCITER S . . . • . • . . . .

PREVERTER 50- 6 M ETER PREAMP .

PREVERTER 144- 2 METER PREAMP.

IRVING ELECTRONICS CO
P.o. Box 9222 San Antonio 4 Texas
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Regu lated

Bia s

Supply

great enough voltage change to meet the dif
ferent operating classes when using large
t ubes such a s the 4-250A, etc.

Wit h these requirements in mind, a variable
voltage bias su pply was developed for a grid
current range of 0 to 70 rna and a voltage
range of -20 to -120 volts, and an impedance
of 4 to 6 ohms presented to the amplifier grid
circuit.

The circuit is unique in that it uses sma ll
NE-2 neon bulbs to hold various critical volt
ages constant. A 5651 voltage regulator tube
is used because of its h igher current rating
as compared to a N E-2 in one loca tion in the
cir cu it . T he circuit gives the various voltages
and currents to expect at di fferent poin t s, a nd
s houl d be self-explanatory.

The 12AX7 is used as a sensing u nit to vary
the resis t a nce of t he 6AS7 so that as t he g rid
current changes the impeda nce presented by
t he 6AS7 does not vary, thereby presenting a
cons ta nt im peda nce to the grid circuit for
varying currents.

The a ut hor has used this circuit for almost
a year in a pair of 810 modulator tubes a nd a
final rf amplifier usi ng a pair of 4-250A run
n ing class A, ABI and AB~ and Class C and
has been very pleased with the results.

Other Ha ms have built the su pply and only
one problem has presented itself, the four
.:\ E-2 in ser ies somet imes do not light prop
erly. If th is occurs, subst it ut ion of other
N E-2's will cure t he problem.

Be sur e to fo llow t he polar ity marking on
the schematic for the electrolytics . It is very
convenient to br ing t he potent iometer to set
the bias ou t the front panel of you r a mpli fier .
Be su re to sh ield the leads to t his pot.

T he power s upply for the bias s upply is
voltage regul ated and t he current through t he
two VR tubes is set for 15 rna with t he bias
s up ply operating but not in use.

T he author is indebted to Dr. Ralph P a r t
ridge for a ssis tance on this project.

. . . W5I U R
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Vernon Trexler W5 1UR
2459·A 45th
Los Aroma s. New Me xico

A sta ble bias is needed if you run your
linear amplifier class AB2. As the t ubes

draw grid current the bias supply voltage
must not change, the bias su pply must p resen t
a low impedance to t his grid current , other
wise distor tion will resu lt. T he regulated bias
s up ply is very convenient when you need to
set the plate idlin g current at some specific
value in li nea r operation.

A battery could be used for th is ser vice,
however if you need to change the voltage for
different operating parameters or run your
amplifier Class A through C a s the need arises,
you will need a variable bias sup ply. Ba tteries
also have a tendency to cha nge in time when
used a s a bias su pply.

Some electronic bias s upplies do not have a

Co lis o f the Past
Most radio amateurs are familiar with t he

present system by which the FCC issues radio
ca ll letters. F or a ny g iven di strict in the 48
contiguous sta tes , t he ..,v.. calls are issued
from ( numeral) AA through (numeral) ZZZ,
s kipping the letter X, to holder s of E xtra, Ad
vanced, General , Con ditional, and Techni
cian Class licensees . "WN " call s a r e g iven to
Novice Class licensees. When t his series is
used up, the F CC shifts to " K" a nd " KN " a nd
repeats the process. T he next step is t he "'VA"
a nd " WV" series .

It has not alwa ys been so si mple. though.
I n past years d istinctive calls were issued for
now-forgotten specia l purposes . Did you know
that for many years the "Y" block of calls
{like W5YJ ) was not issued to sta t ions owned

by individuals but was reserved for colleges,
un iversit ies, and other instit utions of learning?
The ..x .. block has always been reserved for
non-amateur , experimental sta t ions . U ntil the
m id-thirties , "Z" call s were issued only to
holders of a "Special Cla ss" station li cense
which a uthor ized a ddi tional privileges, usually
a s to operational f r equencies.

Portable and mobile opera tion required addi
t iona l st a t ion licenses and ca ll lette r s. " W I O"
nV ten) calls were issued f or ai r craft mobile
operat ion in all cul l d istr-icts. Call le t te r s for
por table operation outs ide of your own call
areu began wit h t he letters "ZZ". T his meant
that some calls had fo ur letters after the
numeral (l ike \VGZZAJ ) .

. W5E IIC
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• AIl·transistorized. Self·contained
battery supply

• Adjustable "personal touch" ratio for
dots/dashes

• Instantly adjustab le speed range
• Pleasing side tone signal with adjustable

volume for monitoring or code practice
• Only 7" wide, 4W' deep and 2'1a" high

• •

Someone had to do it-so Ham
marlund d id it! The new Hammar

lund HK· IB Electron ic Keyer represents the latest
advance in electronic sending. Its distinct ive " per
sonal to uch" cont rol takes the " robot" feel out of
your messages. Its wide range of speeds and versa
t i lit y makes it ideal for expert and novice alike.
See it and t ry it at your Hammarlund dealer now .. .
you'll like what you fi nd .. . 0", S3995 less ball'"

Amateur net

the returns are in...*
VOTED FIRST IN EACH CLASS•••

for general coverage ... . .. for amateur coverage

HQ-180 HQ-170
The one anCl only receiver offering so much for sse and
AM /Mew. Fu ll cove rage of 6, 10, 15, 20, 40, 80 and 160
meter bands. Voted most popular, most wanted receiver at
an, price, $35900

Onl, Amateur net

-According to t he lates t independent survey.

The supe rb I S-tube supe rheterodyne that offe rs professional
per formance in every mode of reception from .54 to 30 Mes.
This is the receiver that is full of features for eve ry ope ra
t ional trick in the book! Voted best by far! $42900

Only

24 hour clock·timer-$IO optional

MAN U FA C T URI N G COM PAN Y , INC.

A Giannini Scientific Company
S3 West 23rd Str e e t, New York 10. N.Y.

HAMMARLUND--...~ __

E!J1tlblhllrd 191Q

WRITE FOR YOUR FREE COPY OF THE BRANO·NEW COMPLETE LINE CATALOG ...
Loin I/ S at the Single Sideband Amateur Radio Association
Homiest and Dinner. Statler Hilton Hotel, N. Y .C. M arett 27, 1962.
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How to Check Transistors

with on Ohmmeter

or : L et's Cheal Do n G ra yso n W9QK C
2144 East 12th Street
lndie ne polls I, lndie ne

EMITTER

resi stance of another diode. What will be a
good number for one transi stor will be a dead
s hor t for another. T here would be a tremendous
variation in this resistance from a small sig
nal s ilicon rf amplifier to a germanium audio
power amplifier. And we st ill know nothing
about whether the thing will ampl ify or not.
Besides, the manufacturer does not normally
give s uch data anyway. What we want is a
foolproof method of deciding if the thing is
"tra nsistoring" even t hough it was invented
in Russia in 1933.

OHMMETER

+ LOW

BASE EMITTER RESISTANCE
+ HIGI1

co..L£CTOR

'"

• cow

BASE COLLECTOR RESISTANCE
+ HIGI1

Well t hen, let 's set the t hing u p in a circuit
like it is supposed to work a nd squirt some
current into the base to see if the current go
ing t hrough t he collector -emitter leads does
inc rease. If we are careful about pola r ity we
can use our trusty ohmmeter to do this . An
ohmmeter is not hing but a battery in ser ies
with a resistance a nd a mete r . Assuming tha t
we want to test an ~PN tra nsi stor we merely
place the positive test lead on t he collector
a nd the negative lead on the emitter. A sma ll
amount of leakage current will flow which will
be indicated a s a resistance on the ohmmeter.
The theory sa ys that if we apply a positive
voltage to the base the cu r rent in the collec
tor -em itte r circuit s hould increase . Well that's
easy enough to do, j ust push the base lead
over until it touches the positive collector
lead. If t he transi stor has any gain the col.
lector-emitter cu r ren t shou ld increase. Of
cou rse since we are using an ohmmeter our
indication will be a decrease in resi stance. As
a further check push the base lead over an~
touch the emitter lea d. T h is effect ively grounds
the base and the current in the collector
emitter circuit should decrease from the va lue
of cur r ent with the base left floating. This,

'"
Fig. I. At the Jeft is the symbol of a sta nda rd
PNP tran sistor. At the right is th e e q uivalent
physical confi g uratio n of t his transistor. Note
tha t it is actually two diodes tied to a common
point, the bese .

@ COLL ECTOR-©,--_ C<U£cmo
• sse-- ,--_ .'S,

- EMIT TER '--- EM!TTER

\
1 T H AT the ham needs is a good go-no-go
I V way of checking transistors with a piece

of gear that he already has. ::\105t transistor
testers give ) 'OU all sor ts of exotic numbers
and are expensive. Wha t we want is a method
to cheat and get a good idea of the quality of
the transi stor for t he least fuss and cost.

First let's examine the trans istor t o see
what is available to measure. F ig . 1 shows t he
equivalent configu ration of a P NP transistor.
You will note t hat it is shown as t wo diodes ,
t he em itter and collector with a common cath
ode, the base Th is is actually how the trans
istor is made. It opera tes by injecting a litt le
current into the ba se which cont rols the n um
ber of electrons that flow from the collector
to emitte r. T hi s, basically, is a ll t here is to
transistor act ion .

At fi rst g la nce it woul d a ppear that, since
the t r ansis to r is just reall y t wo d iodes, we
could j ust t ake an ohmmeter and mea sure t he
fo rwar d and backward res ista nces of t he tv..'O
diodes. We would set it up as in F ig . 2 a nd
if t he t ransistor were good we cou ld expec t
results like t hose shown. T his test will g ive
us some information about the operation of the
emitter-base a nd collector-base diodes but
leaves us in the dark whether it has even any
gain or not. In other words it does not test
t he basic operation of the transistor. I n fact
t he transistor can have a collector to emitter
shor t a nd st ill have good diode action on both
the emitter and collector. w ell, ~TOU say, " Why
not measure between the emit te r and collector,
that will su re ly detect a s hor t." Sure it will,
but define a shor t. Remember that now we are
not measur-ing the ratio of forward to back
ward resi stance, but the backward leakage re
sis ta nce of one d iode in ser ies with the forward
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HY-TRACK

1) like to tune up or chonge
beams now and then.

2) are allergic to falling off taw-
ers•

YOU CRANK THE ANTENNA
UP THE TOWER

DESIGNED FOR HAMS WHO:

3) have dependents, but not
quite enough insurance.

YOUR ROTATOR AND
BEAMS CRANK UP AND
DOWN THE TOWER ON
A TRACK, LOCKING AT
ANY HEIGHT.

-

•

\

I

I

t

8-'- •

-r
\:::: )

KYV Hy-Yrack at K9UZG
Joe says, "Two of us put the whole
tower up in just 40 minutes I It has real.
Iy been swell. I'm always working on my
antenna or putting up something new.
The Hy.Track lets the antenna come
down real easy. When a big wind
comes along I let 'er down and don't
ha ve to worry."

Write for specs & prices

Sullivan, Illinois

KTV Towers
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Fig. 3. With ohmmeter in R x 100 scale (as~

suming that t he meter uses a 1112 volt batteryJ
.. good transistor will be indicated by a de
crease in resistance when the base lead is
touc hed to the collector and a small increase
in resistance when the base lead is touched
to the emitter.

Now that we have examined the basic idea
let us look at the details. Fig. 3 shows the
basic circuit using both NPN and PNP trans
istors. In each case proper transistor action
is indicated by the resistance going down when
t he base is connected to the collector and up
when the base is connected to the emitter.
Normally the resistance change when t he base
is connected to the collector will be severa l
times greater than the resistance change when
t he base is connect ed to the emitter .

One important question that must be an
swered is which resistance scale should be
used. This depends ent ir ely upon the voltage
used by the ohmmeter and the internal resist
ance of the ohmmeter . The mid-scale resistance
reading on the ohmmeter dial is the internal
resistance of the ohmmeter circuit on that
range. The maximum current will therefore
be the battery voltage divided by this resist.

of course will be indicated a s an increase in
resistance on our ohmmeter.

Notice that all of these measurements are
rela tive to ea ch ot her, we don't have to have
any data or "reference." Actually in each con
figuration you are measuring a basic para
meter of the transistor, and, if you happened
to have the curves for t ha t transistor, you
could check them. In the fir st configuration
with the base open the mea sured parameter is
1""0, current through the collector-emitter with
the base open. The second configura tion with
t he base tied to the collector is actually a
measurem ent of t he transistor's beta. (The
manufacturer usually ca lls this h -s} . The third
configur a tion is a measurement of l eu , current
t hrough the collector -emitter with the base
shor ted to g round.

It is a bit hard to obtain exa ct numbers on
these parameters as \..·e are looking at a linear
representation of bas ically a logarithmic de
vice. If the collector-emitter current does go
up when we apply the proper bias to the base
we know that the device has a beta and it is
"transistoring." This information is aug
mented by the action of the cur ren t when the
base is grounded. On a de basis we can now
selec t a "hot" transistor from severa l of a
simila r type by picking the one that shows the
greatest r esistance change.

!lASt.

tf:\- ca..LEC~W (CAS£)

EMITTER (LARGER
LEAD SOMETIMES)

POWER TRANSISTOR
F~TH LEAD IF ANY)
USUALLY TIED TO CAS( .

ENITTER COLL ECTOR

TH13 I<:EY 'j0--e;" rr.-ti
=-::=S COLLECTOR~

a nce. On most ohmmeters this is 1500 ohms
on the times one hundred sca le. This coupled
with the almost standard llh volt battery
means that no more than one milliampere of
cur rent can How. Since even the lowest pow
ered transistors are almost a lways rated at
one milliampere at least, this means that R X
100 is the logical sca le on which to st a r t . It
will be impossible to injure most transistors
with one milliampere no matter how it is
connected.

On germanium transistors, especially power
transistors, it will probably be necessary to
switch to a lower resistance sca le to get a
usea ble reading. Usua lly you need not worry
about burning the transistor up with exces
sive current as power transistors are designed
to sta nd far more than the 100 milliamperes
or so of t he normal ohmmeter on the R X 1
sca le. On the other hand these new, small sig
nal silicon transistors have such sma ll leakage
currents that it is often impossible to get any
r eading with the base open and usmg the
R X 100 sca le. This need not be a deterrent
however, just go right ahead and touch the
base lead to the collector, the ohmmeter
should now read somet hing downscale from
the infinity mark indicating a good transistor.
You ca n swit ch t o a higher resistance scale,
but care must be taken that the voltage ratings
of the transistor will not be exceeded a s nor
mally a higher battery voltage is used on the
higher resistance ranges.

Incidently a lmost all ohmmeters with the
exception of the Simpson model 260 have their
polarities reversed on ohms. That is, the black
or common lead is tied to t he positive side of
the battery and the red lead is tied to the
negative s ide of t he battery. If you are in
doubt a s to your particular meter and do not
have a separate me ter to check, don't despair
just find an old diode that is marked and
measure it's resistance. In one position the
resistance will be low and in the ot her pos ition
t he resistance will be high. The negative lead
on your ohmmeter will be the one that is on
the cathode of the diode when it is in the low
resistance position. The cathode end of a diode
is u S':lal~y marked with a black band. In any
case It IS the lead opposite the arrow in the
diode symbol.

Pig. 4 shows the sta ndar dized lead config
ur-aticns fo~ most transistors. Unfor t una tely
some transistors, especially the high power
ones, do not follow a standa rd lead pattern.

Fig. 4. Standard transistor lead configuration
-all views of transistors from bottom.

CQ...LECTOR r:=",------ ITI,
BASE.~

OHMtoETER l----E-tf,

PNP TRANSISTOR

CQU.£ClOR:-----, I£I,

: ~ 10-
... -- - -EM!r~ER +

BASE
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WATERS MANUFACTURING, INC.
Wayland, Mass.

what am has a

Waters

Universal

He has more fun ••• he has the phone patch with the most
unique switch. Now for the first time : A tape recorder can be
switched directly into phone patch conversations. Both sides
of a QSO can be tape recorded.
With the Waters Universal Hybrid Coupler the tape recorder is
now "an insider" and an integral pari of your rig. The Waters
Universal Hybrid Coupler not only performs as a phone patch
but outpaces it by far.

Th is versatile network requires no power. A single 6-position
switch controls all modes of operation including phone patch
and tape recorder functions. No equipment changes needed for
installation in any A.M. or single-sideband system.

The two- tone grey metallic case 6W' wide, 21Yi6" high, 8%
deep, may be mounted either horizontally or vertically by re
versing face plate, Theory of operation included with easy-to
follow installation and set-up instructions. Price $49.50.

Hybrid

Coupler

IlIIIVUlSAl. lllUlll l:OUPUIl

Iff~~ _1.Ill .
""'_"'.....nu~ " ~ ..TCI'i_rr.""" _

_ 111___ \ ' __",'Ut& MI.-.
_ ..... • ' PfllI -.r

\.. \~I ,-
,

the

what am b u~s Itls Waters Universal H~ b r i d Coupler Itth. HAM

Xorm ally in t hese the collector is tied to the
case and t he larrrer of the t wo lea ds is the
emitter. In case you cannot decide which lead
is which, try the original ohmmeter t est on
the diodes. Mea sure the resista nce between any
t wo leads, reverse the leads a nd measure
aga in. If there is a la rge difference in t he
readings, one of your trans is tor leads is the
base. The lead that shows a difference in for 
ward to backward resistance to both of t he
ot her leads is the ba se. The two lea ds that
show no or t he least d iffer ence are t he collec
tor and emitter .

By knowing which lead is the base you ca n
try the ot her two leads bot h ways to see
which polarity g ives a res istance decrease
when the ba se is conn ected to the negative
terminal. Assuming tha t you a re dealing with
a P NP device (which will be true 99 a nd
44 /1 00 % of the ti me for comme rcia l tra nsi s
to rs ) t he collector is t he lead t ied to the nega 
tive term inal.

This method, whi le not the \vurId 's best , l ~

probably the wor-ld's chea pest, especially if
you already ow n a n ohmmeter ! It certa inly is
a s good a s these chea p tra nsistor testers one
sees flooding the market, a nd a good deal
handier . You just have to know how to chea t.

I would like to thank ::\11'. J errold F ord for
the or igina l idea and ) [1'. Rober t Atherton for
his help.

Euns Radio, Inc. P. O. Box 312, Concord. N. H.
Thllew Bonn Co. 1211 LaSalle Ave.. Minneapolis 3, Minn.
Radii Sltaek Corp. 730 Commonwealth Ave., Boston 17, Mass.
FL Orant e Oisl Co.. Int.. 9{)4·916 Broadway, Albany, N. Y.
OeMambro Radio Supply Ca..lnc.. 1095Commonwea lth Ave., Boslon IS, Mass.
SREPCO, Int.. 314 l eo 51.. Davton 4, Ohio
Hatry at H.vtlord; 100 High 51., Hartford, Conn.
Cuslllm Elec:tronics. Inc, 1918 Brown St., Dayton 9, Ohio
wac: ~d Rami l Tele"fi sion l abs. 149 Gloucester St., Ottawa, ant. Canada
Amateur EIec:trDniCS. Int.. 2802 Ross Ave.• Dallas, reus
Harrison Radio CDrp~ 225 Greenwich St., New York 7, N. Y.
Newark Elec:tronics C"'- 223 W. Madison St., Chicago 6, III.
Adirondack Radio Supply, 185·191 West Main st.. Amsterdam, N. Y.
Southust Audio Co., Il25 Rosselle 51., Jacksonvill e, ne.
Amateur Elec tronic Supply, 3832 West lisbon Ave., Milwaukee 3, Wise.
Eleclronie Wholesalers. Inc.• 2345 Sherma n Ave., N.W., Washington I, D. C.
The Hartis ee, ine, P. O. Box 526, Waco, Texas ... .
TeletronieSUpply ce, 39 19·21Montgomery Rd., Norwood, ctnctnnaf 12,OhIO
Universal Servlee. 114 North Third St., Colum bus IS, Ohio
Georte D. Barbey Co., 333 N. 4th SI., Reading, Pa. _
Purchase Radio Supply, 327 East Hoover Ave.. Ann Arbor, Mich.
Electronic Wholesalers. Inc., 9390 Northwest 27th Ave., Mia mi 47, Ha,

th« .
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Peul Borton W6JAT
P. O . Box 12 78
San Jose. Colifornio

•

Mobile 2.455 KMC
Radar Receiver

,

I N JANUARY 1958 issue of CQ, Don Stoner
'V6TNS, described a radar trap receiver.

The r eceiver described here, is the same prin
ciple, but higher gain.

A slot antenna picks up the signal and
t r ansmits it into a piece of waveguide where
it is detected to audio by a simple diode de
tector. The audio output of the detector is
then amplified t hrough a s ix stage high gain
transistor audio amplifier, perhaps a s much
as one hundred DB, and fed into a one a nd
one half inch PM speaker .

Only a modulated signa l can be heard in the
speake r , as no BFO or equal wa s put in this
unit.

l\li litary radars are normally modulated by
t heir pulse repet ition rate, and can be heard
very well by th is r eceiver. However , police
radar is normally unmodula ted. They depend
on t he doppler effect to give a tone propor
tional to the speed.

This tone will be equa l to 86.4 times t he
speed in miles per hour, divided by the wave
length in centimeters. (fll = 86.4 V )

]I

At 2.455 kmc and 60 mph the tone will be
440 cycles. So, if you hear a high tone in
your radar trap receiver you are in the beam
of a police radar and going fast.

The wave guide arrangement was designed
by Ted Tillman K6AZU, Jennings Radio's
VHF engineer. A sma ll screw type trimmer
ca pacit or is located down the waveguide a
quarter wavelength from the slot ( antenna) .
This trimmer then acts like a n inductance in
parallel with the slot , making it electrically
shor ter . So, the slot is made slightly longer
than a half wave length a nd tuned in with the
tr immer ca pacit y. The diode detector is located
in t he waveguide a quarter wave from the
back of the waveguide. The slot antenna is a
half wavelength long, plus about 5%. T hese
t hr ee dimensions, the spa cing of the trimmer
and the diode and the length of the slot , are
t he only cr itica l dimensions in the waveguide.
The cross sect ion is not at a ll critica l. If you

rI"
,"

" sa ::j':)2 '}-- ",

r
,
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E flicieru:y: 85%
W o;oight: approximately 7lbs.
Dimensions: 3''-. w x 4~ w x 6'" W

TOPAZ 250 WATT
CONVERTERS

.,

MOBILE POWER AT EXCEPTIONALLY LOW COST

The T op,u n l)W .tati~ ron .....' l.. ' <>po:ral" the ma jority of mobile lra Mmiu..nand receive... Thtollch
new fnn<:t'pt ~ in ronvN ' e r <i ""oitry · t h,. , uni t. delt"e,. ~re wal lll, 1"" <I:on.. I.... ':' "'Y (o~ po.rable
uni t. In ad ,lit i"n, it i~ ..malle. and h~ll.le r ,n we ,ch t. AIIlO It I. hIgher In "roc",,,..)'. Th IS means mcreaoed
,,"winc" lhrnuc h lon c... life of hattcri~", a nd a:c nc ra to r~.

fl . 120 ""It . 4(1() CPS "'lua,,, ....ave 8 l'<'<' .....ry wind ina: will " "" ra te va . ious m ilitary au rplus equipment.
AI.... th is nu t pu t can I........ d ,ly I1."<'I,li"". fiUcred and uoed U " &epa .at.. ~urre of DC~·er.. Space is
pro, 'id.,d for th is leat"re on the pflnt..-d " ,nllt booo rd. O..r rarm ..... aupplied SO th" t the ,nd,vldual an
aupt,l" h.. 0""" n;tlllkahon Clrcul lry for " 120 \,ol t DC bi.u " ..ppl y.

Spltclfications :

Model CIOW

Input reqUIrement, :Voltagl' II • 15 VDC,13 t'Olts Ilominal
Outputs ; 6IXJ V DC ( 415 .\fA maximum}

JOO V DC (SOO .\fA maximum}
120 VAC, 400 CPS square wave

(bjll!j or accessories - 50 VA maximum )

Fw;ed
Power output : 250 wat tl

M It: Any C<JlltbUlo liO/i of"bcK-e OIllpull - up t o 250 VA lotld /IUIri",,,,,,.

' .0.'.Jad_ MODEL CIOW PRICE $79.50
C-Wo"," R~".~r. Add $3.11 s..tn T"". E",,_ 11/00 , ........<1 Ptu<oI I'Hl P...poiJ.. No C.o.D. .".....

d

T he Model C IOWG is similar to the M odel CIOW, but lias an additional 0 . 120 VDC
'ldjw;table output. A ll oth er specifications are identical.

Ou/ puts : 600 VDC ( maximum 415 .\fA)
JOO V DC(mm:imumSOO MA }
0· 120 VOC ( phuor minus,SOV A ma:cimum)

' .0.'.10.'_ MODEL C10WG PRICE 589.50
Calli"",itI R•.d•• I. AJJ$3.5IJ ScJt. T" r . £""~ 111.... l -...ntt I'orttl Pool P...ptaUI. No C.O.D. o.u...

o ~hott ci=rit prolft'1ed

. Compacl _ only 3*· " ~ ~'16 iii·
o F.~ ma~lic~1a

o Epony libellila.. prinled circuit bootrd

• Ac"".'iblt ..... i.I<> conde"....... and Iran.i.W",

o R~l::ulaled drive p" eT f.,r nIl'll 101\« life
andhigh~y

o l~noonditiona U~· lU&rant..oo. against ~f.:<"1~
1IlIll.ll~riab.nd.....rl<mansb,p r<>r. pHiod
4t 6 l>lUntn.;

layout a piece of .022 copper as shown in t he
st retchout , fold it and solder it, the dimens ions
will be close enough to work O.K.

The IN21B detector mounting is a st r ictly
off the cuff arrangement--quick, easy, and
practical. A fancier arrangement could be
made, but probably would work little better.
The large end of the diode is gripped by a
sma ll fu se clip . The other end is gr ipped by
a pin t aken f rom an octal t ube socket a nd
soldered to the terminal of the feed through
capacitor (see picture).

Police radar a ss ignments are 2.455 kmc and
10.55 kmc. This unit is tuned to 2.455 kmc,

°patent applied for
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however the slide rule indicates that on to.55
kme, the s lot is approximately four half wave
lengths long, and the location of the diode and
trimmer is approximately five quarter wave
lengths. Thus this box can be expected to
respond after a fashion on 10.55 kmc too. T he
s ize of the waveguide is not correct and the
mechanical mounting of the diode is poor for
this frequency though.

The police radar units send out (usually) a
horizontally polarized s igna l. To receive hori 
zontally polarized signals on a slot antenna ,
the s lot should be vertical. In th is case the unit
is mounted on a n arm so it can be tur ned
either horizontal or vertical but is usually
kept at 45 degrees to pick up either polat-iza-

"-- ---- - -----
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A~TE~...A~
( ~.!.R

I \' 1
~-,-- ---,-- - 3/16

I I· 2; ·1 -~~T. " -- - - --l 1/32• 3 J2:
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f
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1!! IJj '.
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• .!.~I !L--t" J!J-+-I~'" \I. •. ,. 32 16
,~

II NO Al.LOW4I<£E FOR BE ~OS

a MATERIAL ; 022 $HIT T coPPER. SILvER PLATEO
3l soco, TliEN SOf T SOLlX R 9 0)1' CORNE RS
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tion, but with less sens it ivity. The suction
cups hold the unit in place on the dash, look
ing through t he windshield . . .

After the detector, the rest of the unit 1.S

a sensitive high gain transistor audio ampli 
fie r In t his ca se a centralab T A-12-B four
stage pre amp was used, followed by a 21\ 109
transistor amplifier and a 2N278 power tran
sistor output st age.

The amplifiers and spea ker were "jamm~d:'

into a small California Chassis Company utili
ty box 2- t,4" x 1- 14 " x 4- t,4" . The construction
is non-critical. A pair of wires to a cigar
lighter plug makes for quick installation.
Pola r ity mu st be observed.

Provision was made to ground the case to
eit her the positive 01' negative input lead to
allow for either positive or negative ground in
the car. This unit will oper ate on either 7.G
volts (6 volt syst em ) or 15.2 volts (12 volt
sys tem) . It works OK at reduced volume on
6 volts .

The 2NI09 transistor st age is heavily biased
causing' severe harmonic di stortion . This re
sults in output in the speaker from lower
a ud io frequenci es than would normally be
audible.

T his speed trap receiver was built a s a
matter of int erest . T here is no real need for
one in this area as speed t raps are uncommon
here. In fact, in six months time I still haven 't
found one to test the unit on so cannot report
on the sensit ivit y of the unit. However , it
should be quit e sens it ive as it receives mil itary
rada r from Moffett fi eld 20 mil es a way with
ease. I wonder how many megawatts of power
t hey run : . .. WGJ AT

Editor's Note
My great interest in the U HF's na tu1'ully

cal~scd m e to invest in one of the " Radar S en
try" receivers wh.en. they first came out . Being
interested in DX I now have one of th eir new
imr~roved models . I fi nd it very fascinating to
drive along and list en for radar signals f rom
airports, planes, ships and OTHER sources.
On the off chance that you, as a mateurs, ma y
be interested in listening in on the U HF's I
am publishing this article on a home made rc-

•cerver.
Yo u. ma y occas ionall y hear some of the po

lice radar sys te ms with this receiver. These
arc used for checking tra ffic speeds and will be
of little or no in teres t to you. I f you are in 
tevee ted in the equipmen t they are llsin g yOIl
m ight slow down a bit just to see it as you
I l a SB.

Perhaps some of you UHF experimenters
will come up l~,.ith a small portable low pow
ered transmitter for our 2500 me band which
can be used in the car to com mun icate with
oth er amateurs who are m l'l)/i fo1' ing th is in
triguing band.

. wayne
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OPERATE MOBILE
. WITH

FIXED STATION
RESULTS

!

ON

10-15-30-40-75 METERS

NEW-TRONICS
MOBILE ANTENNA

I
I

I

:,

•'II

You can reac h unlimited distances and get unusual
voice quality on every band w ith t h is n ew mobile an
tenna essernbty. Buy only t h e m ast and resonat o rs fo r
t he bands you operate. No need for matching devices.
no feed line leng t h p roblems . Us e any length of 52 ohm
c a b le . Th is is a new. efficient concept o f cen ter lo ad ing .
Each of the five resonators h as a coil specia lly desig ned
fo r maximum radiation for a p a rticu la r band . Ce nter
frequency t uning is by m ean s of an ad j usta bl e stai n less
s t ee l rod in t he re s o nator .
The 54·inch fo ld over, h eat t reated, lh " a luminum m ast
permits instantaneou s in te rc hange of reson ators. Fo ld ·
ing ove r th e mast prevents st ri king of ove rhead objects.
When opened to f ull he ig ht , th e two sections o f t he permanentl y hinged m ast are held rig id ly in t he
ve rt ical positi on by a shake proof sleeve arra ngemen t . Mast has %·24 base st ud to f it a ll st anda rd
m obile m ount s. SW R is Jess t han 2 to 1 f or any center f requency range wi thi n t he band. Power rat ing is
75 watts for A M and 150 watts for SSB.

ANTENNA ASSEMBLY CONSISTS OF:
Part No. Description Total Height of Antenna Amateur Net

MD-l 54 " Mast fo lds at IS" f rom base (For Rear Deck or Fender Mount) $ 7.95
MO-2 54 " Mast fo ld s at 27" from base (For Bum per Mount) 7.95

RM ·I 0 10 Meter Resona tor Maxim um 80 " - M inim um 75 " 5.95
RM -l S 15 Meter Resonator Maximum 81 " M in imum 76" 6.95

RM·20 20 Meter Resonator Maxim um 83" - Minimum 78" 7.95

RM-40 40 Meter Reson ator Maximum 92" - M in im um 87" 9.95
RM-75 75 Meter Resonator Maximum 97" M in imum 91" 11 .95

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY.

FITS MORE CARS THAN ANY OTHER BUMPER MOUNT!
MODEL 8M.! Flat alloy steel strap fits t ight ly against any shape bumper yet
is inconspicuous. Length of strap permits its attachment to both large and ~
small bumpers.

Assembly is held in p lace by two "J"' bolts at the top of t he bumper and st rap
clamp at the bottom. "J .' bolts may be inserted between top of bumper and car
body where clearance is as low as JA ".
Whip receptacle assembly consists of a heavily chrome p lated I lh " die cast
Zamak ball with ¥a·24 thread. Adjustable so as to maintain whip in true vertical
pos ition . Black phenolic ba se. All metal parts of the bumper mount are heavy
cadm ium plated _$6.9 5

See these outsta nding NEW·TRONICS products at your electronics dis
tributor. If he cannot supply you send check or money order for imme
diate delivery. Write for literature on the complete NEW·TRONICS line.

NEW-TRONIeS DIVISION 3455 Vega Avenue • Clevela nd 13, Ohio
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Melvin H. Shedbolt W~KYO

Hom TV Survey
1962

Status of TV established in recent poll!
Interesting facts revealed!

SHOULD there be ON E ::\IC TV on t he upper
portions of 6 a nd 2 meters? Do you want

a T V organization? Are you presently on tele
vision? Shall we have more a rticles on th is
subject?

Answers to questions like these have been
coming in from all parts of the country as the
result of our aJnuary nationwide Ham TV
survey. Did you vote? ( \Vhat about your local
ham frie nd, did he vote?) Ther e' s still t ime!
\Ve want th is to be as complete a survey as
possible, includ ing not on ly t hose fellows who
are presently on televis ion , but also those who
are still in the planning stages.

T his infor mat ion w ill hel p us in several
ways : ( 1) to reinforce present evidence that
a major-ity of TV enthusiasts are in favor of
petitioning the FCC for OXE :MC TV in the
upper portions of 6 and 2 meters. (2) To
complete our listing of TV operators . .. a
very important forerunner to the forming of
a television organization. (3) To aid in de
termin ing the n umber of 73 readers interested
in seeing more ar ticles concerning th is phase
of ham radio.

So if you don 't have your January issue
handy, or sim ply don't care to cut it up, j ust
jot down the answers to t he a bove questions
and send them to: 73 Magazine, 1379 E ast
15th St., Brooklyn 30. New Yor k.

In the meant ime however, we've received
more than enough surveys to indicate very
definite trends on the major issues . So in order
to furt her analyze the results, as shown in the
illustrations, let's take a close look at each
issue separately and see what conclusions ca n
be drawn.

One Me T Von 6 and 12 Meters

This undoubtedly was t he most im por tan t
issue and quite likely the one which created
the most enthusiasm among amateurs who
have been questioning the future of ham tele
vision. As you can see by the results shown,
th .. " t f ·eyes vo es were way out ront With an
88.7% majority with only 5.6 '/0 a ga inst the

QUESTION YES NO
UN-

DECIDED

ONE Me TV ON 6C4- 2 89.7" 5.6P' 5.7 J-
ORGANIZATION 817· 5.5;- 13.5 »
MORE TV ART ICLES 94.41' .8 » 4.8 i"

22

issue and another 5.7 o/l' undecided pending fur
ther details.

The major question raised by those who
voted against the ONE ::\1C T V system,
seemed to he : " W hat happens when the ba nd
opens, or when too many st a t ions from any
one particular area t r-y to use the band a t the
same time . . . since at most , only a couple
cha nnels could be allowed on either 6 or 2
meters?"

Actuall y, t his is not a s serious as it might
first a ppea r . After all, don't we pr esently have
si milar difficulties on our all ready well estab
lished A:\1 and C\V bands? Look at 75 meters
in t he evenings. Often it is so crowded as to
be almost useless . Or take 15 meters for in
stance, during some skip conditions the band
is so cluttered that it is not hing more t han
a mass heterodynes with only an occasional
openi ng . Does this present a ma jor crisis ?
Of course not. it sim ply mea ns t hat if we ca n 't
successfully wor k out on one ba nd we move t o
anothe r.

As still a better example, take our present
TV band, 420-450 me, of which, by mutual
a g reement we are confined to t he 436-450 me
portion .. . a mere 14 me . . . which, although
it may seem like a Jot, often cannot accomo
date as many stations in anyone area as 2
one me channels on 6 or 2 meters. T he reason
ing beh ind this is due to the fact that onle•
vague bandpass limitations have been placed
on TV operations in this band. Consequen tly,
if an operator desires to transm it t he some
what norma l wideband 4.5 me s igna l, he has
actually t aken u p a t otal of 9 me ... a ssuming
the use of st a nda rd am plit ude modul a t ion tec h
niques.

At present however, th is band is of little
value to a large por t ion of amateurs , since t he
distances which they must span are well be
yond the normal capabil ities of equipment
operating on such hig-h frequencies . (Observe
F ig. 2.) T herefore, these fellows either loose
interest or confine their operations to closed
circuit ex per imental work .

A 6 and 2 meter restricted band pa ss system,
on t he ot he r hand, could aid in closing t his
ga p ! F ellows in re latively inact ive a reas could
begin t rans mit t ing over g reate r distances. As
t he activi ty increases (in a ny on e area) or
du ring sk ip condit ion s (when the lower bands
become too crowded for sa t isfa ctor y opera
tion) it would be a simple matter of moving
up to the next higher band. T his would not
only reduce t he confusion of a cong-ested band,
but also promote the use of all our allotted
frequencies as con di t ion s permitted.

Besides, why shouldn't we be allowed t he
upper po rtions of these bands . .. t hey are
presently bein g almost ent ir el y rejected by
the AM a nd CW fe llows, a nd a fte r a ll , look
wha t happened t o 11 meter s through lack of
activity ! If we don 't use 'em ... we' re sure to
lose 'em!
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Spectacular ad vances in the field o f electron
ics in recent years are presentin g outstand ing
o pportunit ies to manufacturer s and the
se rious VH F a mateur a like .

Resea rch and development at C legg Lab
o ratories have played a consis tent role in the
de sign a nd engineerin g of superio r VHF
equi pme nt fo r the serio us operators o n these
ba nds. F rom th is cont inuing research ha ve
come su ch prod ucts as the Cle gg ZEUS trans
mi tte r fo r 6 a nd 2 meters, the INTERC EP·
T O R VHF receiver. t he 99'er tra nsce ive r fo r
(, met ers, a nd the 2 x 4 audio oscillator.

Ea ch o f t hese u nits is outstanding in its
fi eld . T he ZEUS, for example, provides 185
po .....er -p acked .....a rt s on both 6 a nd 2 meters.
Auto mat ic feedb ack control o f low le vel
speec h cl ipping pe rmit s max imum talk po wer
witho ut sp latt er . T he INT ERC EPTOR re
ceiver, using the latest nu vistors in r .r. stages ,
pro vides a noi se fi gure o f le ss th an 2 db .
and sensitivity o f bett er than .25 microvol ts .

T he ss'er pro vides a com plete V H F statio n
for tbe ha m with a li mited bud get,

A 5k your d istributor about t h ~Sl' new Clegg
l'HF unitJ today, Or write for com plete
information.

Ck!p'LABORATORIES
RT. 53, MT. TABOR, N , J . • OAkwood 7 _e800

Amateur r\e t $139.95.

A rM.leur Xr'l $675.

"Loudest
band!" ... yours
Clegg VHF

It's a sure cinch that such a system , in ad
dition to provid ing a n oper a tional band for
m a ny widely scattered ent h usia st s , would also
st imula te experimentations far beyond a n y
th ing we have seen so fa r in t h is phase of
a mateur radio. New ideas and circu it s , which
are now being confined to basemen t experi
menters, could finally be "air-tested"! A few
of t he possibilities quit e likely to be a t t he
top of t he list might include such ba nd-con
ser ving projects as : (1 ) SS B-T V Vestigia l
sideba nd TV (the system used by broadcaster s
in which the bandpass is reduced by suppr ess
ing a portion of one sideba nd) (3) Differ en t
combina t ions of horizontal and ver t ical sca n
n ing r ates (4 ) Various scann ing p rocesses
such a s interlaced sca n, controlled random
scan , spir a l scan, etc.

Recently some very interesting a nd promis
ing resu lt s have been obtained by varIOUS
g rou ps in such s pecia l ized scan ning experi
ment s. The goa l , of cour se, is t o develop a
truly practical and economica l syst em which
woul d eventually requ ire even less ba nd pa ss
t han the p resently sug gest ed system. w hat 's
really needed at t his time however , is for us
to get into the r ace wit h a ONE Me 6 a nd 2
meter syst em and show others that amat eur s
st ill have tha t old traditiona l pion eer in g and
expe r imenta l sp ir it !

Some Sort of Organization Needed

•

• •

•.,.

This wa s a lso accep ted with fl yin g colors
.. with 81% voting "yes," a nd only 5.5%

vot ing a defin it e " no". • . t he rema ining 13.5 %
rem a ini ng uncommit t ed pending f u r ither de
tails.

N ow the quest ion seems to be: How fa r
shall we go for a st a r t ? It would a ppear to
us after st udying all of the su r veys t hat we
a re not qu ite ready to f or m a f ull-fledged
or g an iza t ion a t t his moment, however, we
could be wrong.

Our decision lies in the fact tha t a lthoug h
some 81% voted " yes," only about 15 % of
t hese wer e present ly on TV .. . the remainder
st ill in either construct ion or plan ning st ag es.
However, late voter s may a lter th is fig u re con
sider ably.

The des ir e fo r an organiza ti on seem s to
st em from t he need to :
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a rd , readily available junk box components.
Vidicon in terest should, on the other hand,

con t inue to enj oy increasing popularity, es
pecially as more and more discarded tubes be
come available to the fell ows.

Article Interest

AMATEUR CAMERAS IN USE

ICONOSCOPE 42.3r
FLYING SPOT 38.51'

VIDICON 19.2 r

(1) keep in contact with fellow TV en
thusiasts.

(2) establish a periodical bulletin which
would include such things a s a swap
column, hints and kinks section , t ech ni 
cal developments among members and
specialized articles.

(3) join our effor ts for more effect ive voic
ing of our opinions with regards to
promotion of this phase of hamming,
changes in allocations, etc.

Several fellows have offered t heir ser vices
in any manner in which they can be put to
use. Any other volunteers . . . especially t hose
with qualifications needed to for m such an
organization ... it's a job for someone with a
fair amount of time. How about some of you
fellows who a re partially r etired?"

In the meantime, until something more
definite can be formulated , we are in t he proc
ess of making up a small directory including
the present st at us of all available amateurs
who participated in the survey. Keep watching
73 for details on how to get your copy . . .
these will be offered str ictly for cost of print
ing and handling.

Ca meras in Use

A s can be seen from the dia g ra m, it looks
as though the flying spot scanner cameras and
the old sur plus converted iconoscopes are
running nearly neck and neck in popularity ;
with the vidicon taking th ird place. No r e
ports of anyone using image orthicon tubes
as yet .. . probably du e to their unattractive
f eature of " image burn-in," a problem that
r esults when the earners is left focused on a
subject for any leng th of time without being
moved. Vidicons, fortuna tely do not inherit
this bad feature and consequent ly are close
contest ers to the flying spot and iconoscope
came ras. These tubes are evidently, for the
most part, those discarded by loca l TV sta
tions.

Taking all factors in to considera tion, the
FSS seems to be the top favorite, especially
among those fir st st ar t ing out in TV. This is
probably largely due to its s tr a ightforward
construction, ease of opera t ion, and the re
qu irement of almost noth ing other than stand-

24

This was the last major issue covered in the
survey with the request s for more TV articles
(both of the const r uct ion and t he basic theory
type) running way out front with a 94.4 %
majority! Only .8% against and 4.8% not car 
ing! Looks like we won this issue also . . .
now all that is needed is some writers. Ac
cording to the survey letters, at least one or
two articles are in t he developmental stages
alrea dy.

One th ing we should keep in mind when
submitt ing these a rticles is that over 80%
of the individuals participating in t he sur vey
indicated they were st ill in the planning or
early construction sta ges. A large majority
of t hese fellows indicated a need for more
basic understanding of the f undamenta l prin 
ciples involved. So when submitt ing your a i'

ticles , don't think enti rely in terms of con
st ruct ion, alignment, and operation, but also
include brief, but thorough explanat ions on
how the equipment functions. This will often
give a r eader just the added confidence he
needs to a ctually begi n construction. Let's not
promote " Black box" mystery proj ects l !

Blind Fasteners

Aid Construction
Roy E. Pafenberg W4WKM

T H E write r has a particular genius for
maneuvering himself in to an inextricable

position in j ust abou t any field of endeavor.
In the ar ea of equipment construction, it is
more a matter of wishf ul thinking than an
ignorance of t he electronic facts of life. In
project after project, the attempt is made to
constr uct equipment equal t o or smaller in
s ize than t he cube of the component parts. Not
t he least of the problems encountered in th is
approach is the inst a lla tion of nuts and wash
ers on screws extending into inaccessible por
tions of the equipment.

It was, therefore, with a degree of elation
that samples of the Du Pont expansion rivets
were obtained. These one-piece fasteners ap
pear to he conventional brazier or flat head
aluminum rivets. The only distinguishing fea
ture is the presence of a sma ll chemical charge
loaded in a cavity in the r ivet shank. Applica
tion of the proper amount of heat to the head
causes the chemical to ex pand the sha nk and
to lock the rivet secure ly in place. No a ccess
to the back of the r ivet is required a t any
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Unmatched performance, mobility, versatility
with the DAVeO Model DR30 communi.
cations receiver:

double conversion, mechanical fil ter selec
tivity, extreme s tability; all the featu res
you want and need for only $289.-50 ready
to go, and, for completing your stat ion, the

DAVeO Model DT20 Exciter-transmitter.
featuring.:

Bandswitching coverage of 80 through 10 meters
p lus optiona l coverage of MARS and othe r
frequencies

20 Watts SSB, upper and lower sideband;
8 watts AM;- CW

Filter-type sideband generation, with better than
4S d b carrier and "unwanted SB suppression

Ultra-stable VFO, or transceiver operation'with
D R30 when desired; accurate calibrat ion
and resetability

H igh mechanica l, thermal, electrical sta bility
and simplified tuning for easy mobiling

Audio compression ; high Z mike input and
50-72 ohm outpu t

Self-contained VOX with ant itrip; push-to
tal k provision

Power supply included for 6/ 110 or 12/ 110
volt operation ( ideal for sports cars I)

Fully transistorized except fina l
Ample output Ior many applications. or can

drive DAVCO DAtOO linear amplifier and
many others to fu ll output

Wired and tested ; guaranteed
Available in two models:
DTzo, wben u sed with DAVCO DR.30 receiver,

shares tile mechan ical filt er, high conver
slon oscillator a nd othe r components 'with
the receiver, yet prcvldes all functions
including separate VI'O. Price, including
power sup ply (stale voltage) • • $215.00

DT20a. complete exciter-transmitter for use
with other receivers, including pIs. Co1Ilns
mechanical filter and all crystals $345,00

(Ollr orde rs art' still 0 11 a waiting-list basis, a nd
tltQllks again for your tremendous interest

in our /1(' '',)) pro duct Iine l ]

davco
electrOniCS

113 Norwood Avenue

AoheviIJe, N.C.
Dial (A,.. Cod. 704)

253-8340

•

M ODEL 8 5Z
$ 3 9 .50

MODEL 8 !!10"
$ 3!!1 .00

M ODEL 8!!11
$HI . 150

Now-Pi-Network inductors specially
tailored for your needs. Here are highly
efficient, super compact tank coils in
corrorating the unique feature of inte
gra band switching.

Model 850A and Model 852, now
complement the famous B& W Model
851. All are designed for single or parallel
tube operation on 80,40,20. 15, 11 or 10
meters, with top efficiency in Class " C"
or linear operation. Windings give ample
current carrying capacity with optimum
"Q" over the entire opera ting range.

See these super ior B&W inductors at
your dealers now, or write B&W direct
Cor detailed information.

BARKER & WILLIAMSON, Inc.
~adio CwlllulliCOliOfl £quillillfll( ~1lCf 199Q

BRiSTOL. PENNSYLVANIA • S T ItI ..... 1I 8 · 5 681

PI NETWORK
COlLS ~·

stage of t he ins ta lla t ion, making it ideal for
those di fficult assembly jobs. A neat, finished
job results and the color coded, alodized finish
is attractive enough for "as is" use in ex
posed locations.

Another amateur appl ication of these fa st
eners is shown in the photograph. Antenna
construction requires a strong a nd secure

( Turn t o pa g e 2bJ
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means of a ssembly and through bolts are
ruled out by the danger of collapsing the
aluminum tubing normally used. The gusset
plate and one wall of the tubing are drilled

as a unit , with the rivets inserted as each hole
is drilled. The rivets are then expanded, tne
a ssembly turned over, and the second gusset
plate installed in t he same manner.

\Vhile Du Pont does not recommend this, a
st a nda rd electric soldering iron, not a gun, of
100 watt or higher capacity, may be used to
expand the rivets. The copper bit should be
reversed in the iron and the blunt end sha ped
to fit the rivet head. The drawing shows the
details on inserting and ex pand ing t he rivets.
Bit temperature is fairly critical and a Variac
is suggested. In any event, the heat should be
such a s to expand the rivet in lh to 4 seconds.

These rivets are available in a variety of
st yles, materials and sizes. The following list
shows some of the sizes manufactured in the
56S aluminum alloy, modified brazier head
type:

DU PONT TYPE

56S-13I1A-1I
56S-13I1A-20
56S-13I1A-36
56S-I73A-8
56S-173A-26
56S-173A-38
56S-20IlA-10
56S-20IlA-32
56S-20IlA-56

RI VET
DI A~l.

• 1311"
.1311"
.1311"
.171"
• 17 I"
.171"
.202"
.202"
.202"

SHANK
LEtlGTH

• 150"
•310"
.1170"
.235"
.1115"
.535"
.290"
• 510"
•750"

DRILL

tl29
tl29
tl29
tlI7
tl I7
tl I7
1i6
tl6
tl6

WORK TH I CKNESS
MIN. MAX •
up to .0115"
.166" .205"
.326" .365"
.025" .085"
•206" •265"
•326" .385"
.025" .105"
.2116" .325"
.1186" .565"

COLOR

yellow
blue
black
red
black
red
blue
brown
bl ack

The above list is by no means complete and
is presented only to show the size range of
these fasteners. Complete information, along
with prices, may be obta ined b)' writ ing Chem
ical Sales, Explosives Depa rtment, E. I. Du
Pont de Nemours & Co., 350 Fifth Avenue,
New York 1, N. Y. The biggest problem in
the use of these rivets, from the amateurs
point of view, is the fa ct that they are avail
able only from the Du Pont outlets in mini-

mum quantities of 100 each. Cost ranges from
under $5.00 per hundred and up, depending on
type and size.

These fasteners really work and their use
will ease many difficult construe-Jon projects.
If the cost seems high, have you recently
priced high quality screws, nuts a nd washers?

Phvtogra(Jh a"d dra'l.lJings cou rtesy of E. 1. Du Pont de

Xt'mours & Co.

The Half Wave Transmission Line
Mitchel K~tz K2KPE

A s most hams a lready know, a half wave
line repeats t he load impedance back

towards the feed point a t each half wave node
when the line is terminated in it s cha r acteris
tic impedance. Using' this information severa l
ideas came to mind to f acilitate antenna tun
ing and inst allat ion.

Before putting up a new antenna, measure
the di stance from the antenna site to the
transmitter. Some rope, st ring, or scr a p wire
can be run over t he final transmission li ne
path to determine the leng th. Xow calculate
the transmission line lengt h required so a s to

26

present a half wave multiple between the an
tenna site and the transmitter, for the lowest
frequ ency band to be used. A half wave length
of transmission line has a different length than
a half wave of antenna wire in free space due
to the velocity factor of t he line. As coaxial
cable using a P olyethylene dielect ric ha s a
velocity factor of .659 the following form ula
can be used to calculate the length of our half
wave line. Length in feet, 492 mUl~li'" by
.66 and divided by Fmc. ( J 2.</ . I 2.

As an example, if we design a line fa 7150
kc, using the formula we come up with ,1 5.4
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CORNELL·DUBILIER ELECTRONICS. DIV. OF FEDERAL
PACIFIC ELECTRI C co., 50 PARI S ST.• NEWARK 1, N. J .

Some years ago, we installed several of our
rugged, precision HAM·M antenna rotors
on the roof of our plant and set them in
motion. They've been going constantly
ever since-under heavy antenna loading,
through ice storms and hurricane-force
winds-at the reversal rate of once every
1 min. 40 sees.

That's the equivalent service, per rotor, of
over 268'h years. Now that's dependability,
the kind of dependabil ity you have the right
to expect from Cornell ·Dubilier! What's
more, the HAM·M is backed by the famous
CDE lifetime factory service warranty.

At $119.50 amateur net, the HAM·M is the
greatest rotor value around! Ask your local
CDE Radiart Distributor for all details.

CORNELL
DUBILIER

feet. This line then becomes 1 half wave at
the design frequency. It is also 2 half waves
at 14300 kc, 3 half waves at 21450 kc, and 4
half waves at 28600 kc. From the above it can
be seen t hat if you cut a transmission line for
t he lowest ba nd to be used it can also serve
fo r other ha rmon icall y related bands. If we
are primarily in terested in 20 meter operation
we could have designed the line for perhaps
14300 kc. This line wou ld then figure out to
27.7 feet. Any multiple of the 27.7 could then
be used between the t r a nsmitte r and antenna.

Now for the actual installation. Measure
the coaxial line so t hat you will ha ve some fu lr
multiple of t he half wave li ne between the
antenna and the t r a nsmitter . Connect a s uit
able connector at one end of the line. Next cut
off 10 feet of cable at the other end, and
terminate these two ends with Amphenol type
83-1P male coa x connectors. The ot her end of
the 10 foot sect ion can now be conven iently
attached directly to the antenna proper. Both
the main transmission line and t he shor t sec
tions , going' to t he an tenna, can be joined by
means of an 83-1J straight connecto r (fem ale
at both ends) and then t aped over. If alumi
nu m fo il is wrap ped around the fitt ings before
taping t hey will st a y bright and clean a nd will
be well protected ag-ainst t he weatner-. I n the
future when you want t o change the antenna,
instead of removing the complete transmis
sion line it is only necessary to replace the
small 10 fo ot sect ion, st ill maintaining our
original hal f wave line leng t h. If the trans
mission line you are using is m uch longer
t han the d istance or iginally mea sured f rom t he
antenna to the transmitter, t he coax may be
coiled up at a ny convenient place, and tucked
away out of s ig ht.

Getting back t o the half wave line, it is now
possible to insert an S'VR meter at the trans
mitter and know exactly what type of match
we have between the transmission line and
the remote ly loca ted antenna. Of course if the
SW R is ac tua lly 1 : 1 t hen you would get t he
sa me meter read ing on any length li ne. H ow
ever if a m ismatch does exist then by means
of the half wave line you can ascertain the
actual SWR of the antenna to transmission
line.

If a s pa re line is built and kept coiled up,
it can also be used for con nect ing a dummy
antenna to t he transmitter, st ill maintaining
the propel' SW R indica t ion on a bridge. This
ma y be important in tuning or a lig n ing a
transmitter. A 52 ohm dummy gave an SW R
reading- of 1: 1 when connected directly to
the terminals of an S'VR meter. T he same
reading was obt a ined with the dummy load
con nected to the end of a half wave line. WIlt'1I
intermed iate line lcmrt.hs were t,'it·,1 wi th the
dummy, s u r prisi ng ly large a moun ts of vn ri a 
tion in the apparent SW R was in dicated on
t he meter . . .. W2K P E
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Robert D. G rimm K6RNQ

50 MC
No Crossmodulation

H ow many times has your receiver been
t ied up in kn ots by strong local s igna ls '!

If you are a mong the many that cr inge when
ever a rockcrush er comes on the air. weep no
more; t his conver ter rna>' solve your problem.

This crystal controlled converter was de
signed to handle ext remely st rong 50 me sig
nals without overloading. It has met that re
quirement qu ite well, while st ill maintaining
a high degree of sens it iv it y along with ade
quate overa ll gain.

The heart of the conver ter is the mixer
stage (this is where most cross modulation
t akes place ) , a 6BA 7 pentagrid converter tube
is used here. This tube was designed for con
ver ter service in the 88-108 me fm band. It
works qui te well at 50 mc and its capability
of handling st r ong sig nals without overloading
is nothing shor t of phenom enal.

From the sta ndpoint of noise one may ques
tion the use of a multigrid converter tube at
vhf . While the noise level of the 6BA7 is

2800 Mon ti cell o Aven ue Oe kle nd. Cellfcm le

gr eater t han that of a triode mixer, it is still
less than the atmospheric noise level at six
meters. The only exception to this might be
for that rare individual who lives out in the
boondocks a nd who wouldn't ha ve any worries
about crossmodulation a nyhow. While we are
on the subj ect of multigrid converter tubes,
the aforementioned st atements about noise ap
ply only to the GBA7. They do not a pply to the
GBE6 and GSA7, which are inherently too
noisy for vhf use. The determining factor in
this matter is the ratio of plate cu r rent to
screen current of the particular tube in ques
tion. This is the secret of the 6BA 7.

Every effort was made to eliminate images
and other spur ious signals. To attain this end
a high Q tank circuit was used in the grid of
the 6BZ6 rf stage. A triple tuned bandpass
circuit is used to couple the rf amplifier to the
mixer. This triple tuned ci rcuit provides excel
lent bandpass characte ristics over the range
of 50 to 5-1 me and fa lls off steeply on either
side. To a ssure the highest possible Q. s ilver
plated, brass slug tuned coils were used in this
circuit.

T he - if output coil is loaded by a 4.7 K
swa mping resistor, to make it broadly resonant
over the 9 to 13 mc range. This t ends to fur
ther enhance the overa ll band pass char acter -is-

6 BA7

6BZ6 2 2
4 ,7K
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All circuits are sh ielded from ea ch ot her to
prevent interaction and st r a y ca pacit y coup
l ing between st ages. Copper sh ie lds are used
between t he ind ividual coils in the triple tuned
bandpass circui t t o reduce t he cou pl ing be
tween coils .

WE HAVE THE SOLUTION FOR YOU
IN THIS NEW SERIES OF FILTERS

WITH EXCEPTIONALLY LOW
INSERTION LOSSES

6 METERS
"MAVERICK" The only low pass filter de
signed expressly for 6 meters. \ Vith 9 individ
ually shielded sections and 5 stages tuneable
forming a composite filter of unequaled per
formance. Providing the sharpest cutoff , th e
h ighest at tenuation of ha rmonics with the
lowest insertion losses.
Less than 1 DB loss on the 6 meter band.
Accepts up to 400 watts at antenna. An
honest 35 DB rejection of the harmonics of
8 me crystals and other spurious signals in
the Channel 2 band.
Size 5" by 2" by 3". Price $16.95
"~IAVERICK II" Same as above h ilt with
6 meter power indicator calib rated in watts
output. Supplied with 4 foot cable which
plugs into receptical on filter.
Ind icator Size 4" by 4" by 4*" .
Slant Face, Price $29.75

80 THRU 10 METERS
"MODEL F81O" - Here's 5 separa te fil te rs
housed in one package. One for each band,
and are selected by a front panel switch.
Each filter consists of 2 shielded stages of
the constant K type and is tuned for maxi
mum attenua tion of the second harmonic for
that part icular band. Band switching of fil 
ters that are designed for each specific band
is obviously superior to any single, broad
band, filter. Resulting in greater attenua tion
of second harmonic with less insertion loss.
Second Harmonic Attenuation - 35 DB.
Insertion Loss - Less than ~ DB.
Accepts up to 1 kw. Price $24.95

PRICES INCLUDE SHIPPING COST
Avo iloble direct or Ihrough the followi ng fe de ro ted
Purcho s,er Stores:

1021 U. S. II:le . 22, Mountainside, N. J .
114 Hudson St., Newark, N. J.
483 Brood St., Shrewsbury, N. J .
1115 Ham ilton 51 ., Allentown, Penna .
925 No rtham pton St., Eoston, Penna.
11275 W. Olympic Blvd ., l os Ange les, Col.
WrIte for complete brochures.

GAVIN INSTRUMENTS, INC.
POS T OFFICE BOX 413 SOMERVillE, NEW JERSEY

HARMONIC PROBLEMS?•

•
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tics of the con verter. The output of th is coil
is link coupled to the commu nica t ions receiver
t h roug h a length of coax to reduce t he pos
sib ility of if pickup. If pickup of sig na ls in
the if r a nge is a problem in your locale , it
wou ld be advantag eous to use double sh ielded
coa x for th is applicat ion .

A 9002 m in ia ture t r iode is u tilized in the
osci lla to r (any t riode may be used) . This os
ci llator uses a 41 me t hird ove r tone cr ys ta l
in a conven t ional circuit. To obta in opt imu m
perfo r ma nce t he output of t he oscilla tor should
be adj usted so t hat 0.35 rna of in ject ion cur 
rent flows th roug h t he 6BA7 inject ion grid
resis tor. This may be meas ured by insert ing
an 0-1 de milliameter with t he 22 K grid leak
resistor and the cathode of the 6BA7 mixer
tube. T he injection may be adjusted by vary
ing the voltage t o t he oscill a tor or by varyin g
the cou plin g to t he mixer. Any greater a mount
of injection t han t he optimum value of 0.35
rna will on ly tend to increase the possibility
of s pur ious responses and will not improve t he
pe rformance of the con verter.

T he power leads are sh ielded and bypassed
to further r ed uce t he possibility of spur ious
responses and if feed throug h , a s well as to
eliminate a pot ential source of TVI.

•
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P a rt. Llst
U - I 0 turns ':;- 16 COIII,er %" diam.• 1%" lone·
L:!. L3-tI t u r ns # 26 enamelled , clcscwou nd o n v.s" diam .•

br -ass Ill ug t uned form.
1.1- 5 turns #26 enamelled. etosewound o n v.s" diam.•

brass s lug tuned form.
1,5- 8 turns D&W 3003 Min itluctor.
1.6- 30 turn s #30 d.c.c. elosewound on %" dlum ., iron

s lug tuned form.
L7- 10 turns # 24 ena melled, c tosewou nd at c" I.1 end o r

L6.
C I, C2-10 mmf. midget variable capacitor.
J I. J 2- BNC type coax con nectors . UG-I01l4/U .
XI-4;! me.• thinl overtone crystal.

The converter is construct ed on a 5 x 7 inch
a luminum plate. This plate is mounted on an
inverted 5 x 7 x 2 inch chassis which serves
a s a case for the unit.

From the photos it will be noted that the
aluminum plate spor ts a jewelers finish. Thi s
may be duplicated by placing- a small piece of
steel wool under your thumb and twisting- it
on t he surface of t he converter plat e. Wit h a
little care a nd patience a very profe ssional
appearance may be had.

While this conver ter was designed for 50
mc there is no reason why it could not be
used on 21 or 28 me (by making the proper

coil and cr yst a l cha nges} with
sults.

excellent re
.. . K6RNQ

Jeroes l. Tonne WSS UC

Page from a Designer's Notebook
Notes concerning the design 0/

transistorized carbon microphone preamps

Under no conditions use a transistor a s a
mere current source for the microphone, and
attempt to generate the output across some
third element, such as a transformer. If the
microphone resistance under sta t ic conditions
drops to a low value, the collector current will
soar . As an example of this don't, see Fig. 6.

If it is possible to add the gain control at
a later st age in the amplifier, then R, in Fig.
2 can be adjusted once and for all and for
gotten. Lowering the value of this resistor will
increase the output. Increasing it will decrease
the output.

H should be pointed out that the high fre-

put actually drops and in addition becomes
highly nonlinear. But the load resistor for
the separate-amplifier circuit can be of a
high value to give good voltage gain, provid
ing only that the t ra nsist or beta hold s up at
low values of collector current.

If a two-stage amplifier is used, it is not
recommended that direct coupling be used
between st ages, s ince t he average microphone
r esistance must be treated a s a near-unknown.
Such a circuit has been built (see Fig. 5) but
it was only conditionally st able. Changing the
position of the microphone sometimes caused
severe distortion. This particular circuit did
have a very high gain, however, and clipping
was obtained even with low input levels.

,(;-' - _0
cctwr

"4J'01ol

"
'"

+ IZ~

1
,., 1

. IZ~

"" '"
2NII02

470 ...... ,.,
'- 1

T H E most logical approach to use in such
an amplifier is to use a fixed bias on t he

base a nd insert the microphone in the emit
ter circuit. This circuit confi gura tion corre
sponds to the grounded-grid tube circuit. This
type of circuit (Fig. 1) is capable of good
out put and quality, and draws a very low
value of current from the power supply.

If an additional cur ren t drain can be tol
erated, a better circuit to use is a circuit
wherein the microphone form s the grounded
leg of a simple voltage divider from the power
supply to ground, the output of the microphone
then being sent on to an ampli fier. It is fou nd
that this circuit (Fig. 2) has much more out
put and is more stable with regard to t he
position of the microphone than the "grounded
base" arrangement. The voltage divider con
figuration is a bit more complex but has a
much higher output . The out put from the cir
cuit can be cont rolled by adding an exter nal
resi stance f rom t he voltage di vider to ground.
The best place to add this exte rnal resistor is
from the " supplying" resistor midpoint to
ground. See Fig. 3. Alternatively, the output
level can be controlled in steps by using a
variety of resistors for the " supplying" re
sistor as in Fig. 4.

If the value of the load resistor is made
large in the common-base configurat ion, in an
attempt to get more voltage gain, the micro
phone cur rent is r educed and the circuit out -
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NEW! from P & ::E-1
MODEL AR-l

TRANSCEIVER ANTENNA
TRANSFER UNIT
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Here is the answer to the p roblem of using yo ur Irons
ce iver as o n e xcite r for any linear ampl ifier. The AR· l
tra nsfers the ontenna to the tra nscei ver w hile re ce iv
ing and provides the necessar y switching to connect
the ex citer to the amp lifier, an d t he amp lif ie r to the
antenna when transmitt ing . A fro nt pone l switch a lso
permits th e exci te r to operate stra igh t through to the
antenna . The re la y is shock-mou nted and the case is
insula ted to reduce noise. Sta nda rd S0239 connectors
are provided for low impedance coax line s.

lOW INSERTI ON lOSS: Tra nsceiver outpu t to a mp li fier
input, leu than 1.02:1 SW R, 3 to 30 Mc. Amplifier
o utpu t to a ntenna , leu than 1.12 :1 SWR, 3 to 30 Me.

The AR·1 req uires 6 .3VAC (6 .3V jo ck on KWM ·2) a nd
norm all y open a uxilia ry co ntach on the excite r rela y.
(ANT. RELAY ja ck on KWM· 2). The AR· 1 may also be
used as a con ven tional a ntenna change ·a ver re la y.
Sile 3" X 4" X 4". 50

PRICE . _•••• • •. ... _• . _•• _. • • . •$32

quencies should not be filtered out by putting
a condensor across the load resistor R, (in
Fig. 2). If this is done, a sever e distortion will
occur at high input levels.

R, may need some adjustment if a transistor
of unusually hig-h beta is used. Simply adjust
this resistor for sym met r ical output on a
scope at high sig-nal levels.

Transistors of types 21\1059 and 2Nll02
seem to work about the sa me. Type 2N679
seems to have a bit more gain, on the average.

The circuit of Fig. 2, then, is of reasonable
s im plici ty , has about a s much gain as most
of the others, and is very sta ble. Output with
a posit ive 12 volt supply is about 3 volts RMS.
T his circuit is to be highly recommended.

. . . W 5SUC

,
( °onwr
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2NII02

r"'-J ,.,

2N1l02

" . '"
~ ~L 20 ...1

+12.
TO PREAW

" IZ.'0' '"
::f 2NIIQl

·v
2NIlO_ h

" ,., I ) .+00'' '00

-s
,.

.~ 1..

Fig. 7. A line filter to eut down on noise on the eut
put which ente rs via the power source. The 33K re
sistor een be adjusted to a djust the output voltage.
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To Brew or Buy

James E. Li gon W4KOC
(e. K2AQN , F7B B, 3A2AQ I

2185 Ha wthorne St reet
Seresote . Flo rida

T H E one question with which we amateurs
are all faced at one time or another is

whether to "home brew" or purchase a com
mercial rig. Now the purpose of this piece is
to furnish some guidance in arriving at a
satisfactory (at least to me) solution to the
problem.

It is obvious that there is no simple answer
- "one man's cup of tea is another man's
poison" (or somewhat similar words to that
g-eneral effect), but it is possible to provide
some broad guide li nes and perhaps recite a
few personal experiences to assist in identify
ing and assembling- the various facts which
may have bearing on the problem.

In the fir st place, this somewh at unpleasant
question was brought to me recently by my
young son who spent the summer boning for
his ticket. He has taken the examination and
now must determine his equipment.

I explained that he must consider just what
his own particular interests might be. It was
pointed out that he would probably acquire a
more solid theoretical basi s for further pur
suit of the hobby by constructing his own
equipment, t hat he might take considerable
pride in his accom plish ments in putting a rig
of his own construction on the air a nd that
this would provide a valuable means of self
expression. On the other hand, most commer
cial equipment is expertly designed, efficient,
has a low maintenance factor, is fairly priced,
is immediately available and can be purchased
on terms. His reply was to the effect , "Yeah,
I know, but what do I do ?"

It's like this. :\1)' first rig was a commercial
j ob, but I really had no choice. You see, I
was st at ioned overseas and in those days you
just couldn't hardly get parts -. And then
there was this fellow who was being rotated
home-he had this equipment which he bought
from his brother-in-law who is in the electronic
supply business and he wanted to unload it
before-.

My next rig consisted of a home brewed
California K W which I bought f rom an im
pover ished W2 who was going 88B (or so he
said). I never rea lly had any trouble with it
since I never got it on the a ir. My letters to
him were returned and rumor has it that he
was lost on a DXpedition.

I also tr ied my hand at constructing a
"Sooper-Dooper Modulation P ooper," the de
tails of which were cont a ined in an issue of
the ham publication uQR~I." The article
seemed to be clear and contained a list of
components. Old wt Doble Doble, the author,
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sta ted that he had found all the parts he need
ed in his junk box except for a few Fahnstock
clips which he bought used from "Willy" in
New York for two bits . I didn't have a junk
box so I just clipped the parts list and sent
it to "Willy" a long with $59.95. (Just when
was this you a sk? You remember t hat your
Mother was qu ite upset for a while after the
$60 you were saving for a new bicycle disap
peared? It was along about t hat time. And I
must say that I'm proud of the way you
pitched in mowing la wns, etc., to recoup the
loss) .-Construction of the "Peeper" was A

cinch. It just didn't function. Six months later,
"QRM" carried a shor t paragraph which in
d icated that r es istor and capacitor values had
some how become confused with the blonde
typist's telephone number. The pa rag ra ph in
dicated that th is obvious error had, of course,
been spotted and appropriate cor rect ions made
by the alert "QR~I" r eaders. I never seemed
to regain interest in construction of the
" Peeper," part.icularly since about this time
a st andard transistorized production model be
came available for less than two dollars. The
one I use now is the deluxe three dollar job
which operates from 11 0-440 volts ae or de,
with multiplex outputs, covers the entire radio
spectr um and has provis ions for f uel injection.

My next project was the " Hi Q Squelch
Meter." I found this a most rewarding opera
tion. The meter works well even now. It is true
that there is some qu estion a s to its actual
necessity in oper a t ing the rig but you mu st
admit that the visual red and green fla shes
a nd the intermitt en t h igh frequency buzzers
which fun ction nicely each time I r eceive a
signal report of less than "50 db over 9" do
aid in elimina t ing further contacts with rude
and unqualified opera tors .

This should give you some food for thought
a nd in conclusion, I can only sa)' that it must
be remembered that whi le my commercially
eng ineered and installed equipment does op
erate with separa te finals in all modes and at
the maximum legal powers permitted in t he
amateur ser vice, I am entitled to this s ince
I have t he money to pay for it and I have con
s idera ble amateur senior ity.

Now, young Ju nior, you and your contem
poraries are counselled to build your own
equipment a nd keep your power at or below
t he Novice level unt il such time a s you meet
t he Extra Class qualifications. This will insur e
not only your grea ter competency in the hobby
but will reduce QR;\I fO T me and I like it that
way. . .. W4KOC
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500 Watt

Linear Amplifier

T H IS unit was built as a power amplifier
for my H T· 37 exciter. It consists of four

SU A's in grounded grid running 1400 volts at
300 rna. The external ccnflg-: -ation was de
s igned to match the H T-37, but st ill have some
Individuality. If the constructor does not rely
on his junk box or surplus house as a source
of low cost components, the amplifier wilI cost
a pproxima tely $167. It took me about eight
months to collect the ma j or components and
one mont.h of lapsed time for construction.

Amplifier Construction

The amplifier was built on a 13 x 17 x 4 inch
chassis, with a standard 19 x 10th x lh inch
a luminum front panel. The four SU A's were
mounted on a small sub-panel below t he main
chassis so that the tops of the tubes will clear
the top of the cabinet by a safe margin. The
866A sockets were salvaged from the
AN/ APX-6 modification project. The insulat
ing pa nel which mounts the four filter capaci
tors a nd two bleede r resistors was also sal
vaged from t ha t proj ect . The 10 meter coil
section of t he B&\V coil switching- assembly
was rotated 1800 to make for shorter lead
lengths. A sixth band switch position is avail
able on the B&'" assembly and was used to
provide an additional 100 mmfd of load pad
ding capacity on the 80 meter band. Duplicates
of the existing wiper contacts were made from
.006 brass shimstock a nd a re fastened by small
bolts and nuts thru existing holes in the in
sulated back plate of the coil assembly.

' Yhen the unit was first tested for parasitics,
it took off like a typical ),! OP A. This was
cured by connecting the ground return of the

• • •

Louis Hutton W¢ROF
2608 S. Fern
Wlchite 17, Kense s

plate rf choke bypass condenser to the same
ground point of t he plate tank tuning con
denser and changing the parastic choke coil
from 3 turns to 5 turns across the 100 ohm
resistors. The bias battery was added after
testing to provide for more linear and cooler
operation. The st a t ic plate current was 55
mfllamperes and the ampl ifier is loaded to
300 millamperes under the single tone condi
t ion. Using my HT-37 as a driver, the power
output is sufficient to light a 300 watt dummy
light bulb load to full brilliancy with excellent
linearity.

Cabinet Construction

After all the holes have been located and
drilled on the grey hammer tone front panel,
the cor ners are rounded off using a j ig saw.
Paraffin was applied to the blade to make cut
ting of the thick panel easier. The panel was
then sprayed with two coats of Kr~rlon #1605
Dove Grey spray enamel. A one-eighth inch
width strip of masking tape was taped to the
panel, marking out the border. T he panel was
then given two coats of Krylon # 1604 Light
Grey enamel. T he lower ha lf of the panel wag
then ma sked off and the top hal f sprayed with
Krylon #1502 Flat Black. When the paint
dried, the masking was removed revealing a
three toned front panel. Decals were used for
dial scales and lettering. Dummy relay rack
panel screws, cup washers, and nuts were used
to fill up the panel not ches. The brushed
aluminum trim strip was made from cabinet
top metal trim.

The cabinet was formed f'rom two pieces of
.040-528 0 aluminum. The rounded corners were
formed by manually bending the metal around
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minum stock (cane bot tom perforations). They
are hand formed so a s to fit flush with the top
surface of the cabinet. When the sheet metal
work was finished, I steel wooled the cabinet,
then washed it in hot sudsy detergent soap to
clean off all the grease and oil. This helps the
paint adhere to the metal. It 'vas then sprayc-'
with 3 coats of Krylon #1605 Dove Gray
pa int.

This linear amplifier has received excellent
reports from on the air operation, and from
those ,v-hc have visually exa mined the equip
ment. . . .\V<pRQF

.~ ••••

a 1% inch diameter 3 foot length of thin wall
conduit that was fastened to the edge of my
work bench by "O" clamps. Two small pieces of
scr a p aluminum sheet were placed under the
pipe before clamping to provide a s lot be
tween the pipe and the work bench.

The aluminum sheet was then sli pped
th rough t his slot on to the bench of the proper
dept h, and the protrud ing part was bent up
ward, t hus for ming t he r ounded corners. The
top half of t he cabinet was attached to the bot
tom half by sheet metal screws. T he scr ews
pass t hrough holes drilled in the upper section
into a metal st r ip that is riveted to t he ins ide

of the lower sect ion. Two ventilation holes were
cut in the top of the cabinet , one over t he
SU A's and the other oyer the 866A's. The
ventilation holes were covered with grills made
f rom Reynolds do-it-your-self perforated alu-

Parts

P ower T ra ngrormt>rs: : McGee R adio Company. 1901
McGee Street. Kansa s Cit), 8 . Mo. part numbe r- 949231.

Fan : 4" b la de. Olson t: h'{." t ron i{' ;:.• 2fiO S. For'ge St.,
Akron 8. Ohio. P a r t n umber MO.48•

•

.OOII!lOOOy

.( D * ( D • *et' 811A
.<f; ,~~ '" to 1

b
... M-P,-NET

811A 811A 811A ~

"- - , , , , ".- --- ---
, . o\: .~ • 0\:" i " . o\:~ .,[, • •

"IATIOI'iAI. limA 1ace• • T-OOl/&ooo.

~ ~... .~:I::b
"*" :; lVRl<S . ' 2 "'~[,. -=- •.!h "Co ~/:;OW _/SOW

1iIIOOJflI0 0"1 A 100 1"1.

"'"
, 'I 0-500 11\,1, "

Z:lOO' I 2 WAn CAII80N

rc-" ,",SISTOII

H H
.". I I 1~~mI/4:;d. 141 /I 866A • • 666.0,

± I@ I ·ol
~

~ ,",;"",~i'+
,

-
II ... e,~" 1:\00. ,. e s,

6,:;,

I:iOOY C_~OMA === WW
- ZOA -I F I I- STAtKOR: AN

..." 000..- C.T, n_

/

E' 8
l:-

i10. 60'" j n 30T . ,4

"
/'0"1 I" roROll

T ~ .OOI:Y: ];



30b Ba ird W7CSD
3740 Summe rs Lane
Kla m ma t h Fa lls, Oregon

How to Build a Ham Shack
or

The String's the Thing

T H E a verage ha m cr audiophile, or any
other kind of hobbyist for t hat matter, has

a limited amount of money to spen d on his
hobby. The thought of spendi ng any vast ou t
lay to house t his hobby is somet hing we in
stinct ively avoid . At W7CSD there was a nine
foot square space unde r a gable in the r oof
which was unfinished. A qu ick estimate of
materials to fini sh and insula te this area r an
into three figure s. T his was prohibitive if we
expected to spend anything on ham radio. So
a cheaper yet resp ectable looking job had to
be devised . Th is article desc ribes one method
which is not 100 percent beaut iful , bu t it
doesn't look too bad and it is cheap.

Original Cond ition

The space had a sub floo r and wall st uds on
a ll sides and ther e was a hinged door at t he
ent rance. The gabled end ha I a window in it .
Electrical power was easi ly a va ilable.

Walls and Ceiling

The first problem wa s insulation. Obvi ously
a ro ck wool blanket neatly stapled between
t he studs would be ideal , but not for free. With

a lit t !e reflection one 'will recognize that dead
a ir is the all importa n t part of insulation. So
we mere ly nailed some heavy cardboard over
the back sides of the studs and broke up the
ver t ical circul ation with cr oss pieces placed
horizonta lly between the s tuds at f requent in
tervals.

The inte rnal wa lls and ceiling are likewise
made of ca rdboa rd nailed on t he inside of
t he studs and rafters. Our sour ce of card
beard in large pieces was a n appliance stor e
t hat sold r efrigerators. T hree or four of these
gian t cartons will do the whole job.

At this poin t in const ruct ion, your room will
not be a t h ing of bea ut y and a joy forever.
Car dboard does no t lend it self t o making clean
neat perfec t fi t ti ng joints . \Ve fair ly well
solved t h is problem with wall paper paste and
str ips of muslin. \Vall paper or wheat paste is
readily ava ilable f rom any hardware or build
ing supply store fo r a few cent s . We mixed this
with water and applied it to t he sea ms wit h
an old paint brush and t hen applied the muslin
str ips, painting on a nother layer of paste on
t he outside. The muslin was pr ocured f rom an
old bed sheet. The r esults at t h is point are
shown in Fig. 1. A couple of coats of Kem
Tone or other water base paint on to") ef all of

I

Bright red string makes an interesting dtst-ec
tier from th e cerd bcerd wall s 4nd ceiling .

and muslinWalls after ca rdboard
have been e pplled,

._- - _ ....
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th is makes things begin to look respectable.
T here seems to be no way to get a good

floor for free. \Ve paid real money f or enough
quarter inch masonite to cover the floor satis
factorily. Some mop board was scrou ng ed from
a bargain basement scra p pile and our room,
as such, was about finished.

It was necessary to buy some good lumber
for book shelves and a typewriter table. The
table holding the ham equipment was made
from a blank Ph ili ppine mahogany door. If
you can fi nd one of these damaged on one side
you can usua lly get it for about half pr ice.
The steel drawers were also pur chased and
serve a s one leg to the t able. The rest is WH.lI
suppor ted.

You can 't get everything for nothing. And
although the room at this point was fairly
presentable the material used and many seams
were quite obv ious. It was decided that we
would devise some kind of scheme to divert

C om ponent Mou nt ing Technique

:'orany electronic components a re supplied
with a mounting base to which t he various
parts are secured. While this design per mits
factory a ssembly and packag ing as a single

•
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A door makes a fin e operating d esk.

the attention of any visitor from some of t he
shortcomings of our construction. So we bought
a hundred feet of hard wrapped twine, chalk
line is very good, and a package of red dye.
we unwound the twine and dunked it in the
bright red dye and came out with some nice
bright red twine. This we arranged in ab
stract designs over the walls and ceiling. Some
of these are illustrated in the accompanying
photos. It should be pointed out that taking
pictu r es of t he inside of a nine foot r oom from
the inside of a ni ne foot room is somewhat of
a problem for the casual shutterbug. We hope
the gen er al idea is conveyed. In any event
bright ly colored t wine can be ar r anged in the
abstract, in geometric designs , or in parts of
a schemat ic diagram. Any or all of these give
a novel sett ing to the cheaply const ructed room
and tend to camouflage the imperfections.

• •• W7CSD

it em, it often does not provide optimum per
formance. This is particularly true of RF
com ponents used at t he higher frequencies.

It is sometimes possible to discard the
mounting base and achieve bet t er layout. An
exam ple is shown in the phctogruph. Th e
neutralizing capacitor, as supplied, requ ires
three holes to mount t he base and a four th
hole to provide clearance for the grid lead.
Disca rding the base and mounting the bottom
plate on a feed-through insulator permits in.
stallation using only two holes. A neater job
results and better circuit isolation is provided.

Consider each component mounting problem
carefully with the objectives of conserving
space and improving efficiency. Many other
components, such as rf chokes, lend themselves
to this t reatment and t he same advantages
aCCl'ue. . •• W·tWKl'tl

Photo Credit: Morgan S. Gassman, Jr.
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A Nostalgic V-Beam

Frederick Haines W2RWJ

B ACK In the old days (just after the war-},
the beginning young op just couldn't af

ford t o run out a nd purchase a "ready-made"
rotating bea m. F or one t hing t here was only
one make on t he market, and for another i t
\\'8 S jus t too much mon ey! Some folk s just up
and built t heir own too, but aluminum tubing
was practically unheard of yet , and the favor
ite method of construction was to use a 200
pound painter's ladder as the boom. T hese
light-weight marvels worked out fine, but most
of the boys didn't have t he required 50 f oot
rigging crane to li ft them up on t he roof. As
a result most everyone was conten t to use a
half-wave dipole on the twenty meter band. I
wasn't .

Slowly it took sha pe a nd after a long time
bubbling beneath the surface, it broke t h rough !
Surely the only kind of antenna capable of ex
cellen t results isn't the rotating Yagi beam.
'Veil, what was it to be then? 8J K's were in
use, lazy H's weren't unheard of, a nd some of
the more ambitious actua lly had erected Sterba
Curtains a nd Bruce arrays. Somehow none of
these appealed to m e, I thi nk because they all
exh ibit too much directivity, and would there
fore not be much good unless rotatable, H ea ven
forbid! T he die was cast, and a V-B EAM hit
the drawing board.

As I reminisce, it's hard to keep from chuck
ling over the elaborate construction methods
a nd over-des ign that were employed, a nd it's
always a sou rce of a mazement to cons ider the
perseverance and unlimited energy of t he
young.

The overall dimensions of t he monster were
st agger ing to behold. E ach leg' of t he V was
272 feet long, the included a ng le between them
37 0

• Average height above terrain was the
minimum recommended for good result s, ap
proximately lh wavelength a t 14.250 me, which
came out in the neighborhood of 34 feet. The
theoret ica l gain over a half-wave d ipole in t he
favored d irect ions was about 10 db.

The feed system employed was a conversa
tion p iece for ar ea residents and other hams
for years, not because of t echnical oddity, bu t
because of its length and appearance. The
main portion of the array was mounted upon
three 34 foot towers of wood. Each of these
edifices was made of two 16 foot 4x4's , con
nected together by screwing f ou r pieces of ¥.a"
t hick hardwood about 2 feet long so t hey
lapped halfway onto each 4x4, and on all f our

sides . Of course only non-rust brass screws
were used t hroughout! At t his po int the th ree
behemot h towers were lying s ide by s ide on
n ine s pecially constructed sa whorses receiving
the ir three coa ts of aluminum paint. The area
residents were only dimly suspecting t ha t a
change in t he landscape wa s imm inent ; their
interest was mild.

Holes were drilled to pass eyebolts arranged
to attach wires and insulators, guys and pul
leys. S imultaneously, three 3 foot deep holes
were s u r veyed (a good t rick in itself) a nd dug .
Concrete a nd g ravel were ordered a nd dumped
near each tower location. Two 2x4's were set
in each hole and bonded in concre te, spaced
a part to allow t he 4x4 towers to be bolted be
t ween t hem. T hree iron sta kes were also set in
concrete around each tower location to hold
the guys.

Then came the day of days! \Vit h the help
of th ree friendly neighbors, t he towers were
bolted into t heir mou n tings and pulled sky
wa rd by the ~uy wires. One fellow manned
the level, t wo others steadied, while I scurried
abou t a t tachin g- g uys and adjusting t he t urn
buckles for t he exact tension deemed neces
sa r y . T hen we s tood back about 1,4 mile and
surveyed our handiwork. w ithout question it
was the most remarkable sigh t we had seen
in years!

After t he la dder work was over and the
wires were hung wit h care on those n ice big
fat cera mic insulators , the t wo acre p lot looked
suspiciously l ike a transatlantic broa dcast in
stalla t ion on Long Island . Then came the feed
line int o the sha ck. ...

Open wi re GOO-o hm feedIine was used , and
all 150 feet of it carefully hand fabricated us
ing ceramic insulators and wire ties . A quarter
wave shor t ed matching stub wa s run down the
apex tower a nd t he feed line attached. F r om
there it ran over a ser ies of 15 f oot "telephone
poles" t o sup port its weig ht to the house roof.
Over the roof and through f eedt h rough insula
tors , it went. In the shack it terminat ed in a n
antenna tuner, fed by the 100 watt 20 met er
phone r ig.

To insure proper adjustment of the feedline
on t he quarter wave stub, a 600-ohm open line
" t win lamp" was made and the st ub adjusted
until the ou tgoing light was brightest and the
reflec ted power ligh t went out. This, inciden
ta lly works very well , a lthoug h I don 't t hink
I've ever seen the " twin la mp" writ ten up for



open wire lines.
With 80 to 100 watts input on the cr owded

20 meter phone band 25 countr-ies were worked
in Europe, Africa, and the Pacific in less than
24 hour' s continuous time, s pr ead out over a 6
month period. Some real juicy ones too. It was
found that s ta t ions cou ld be worked in any di
rect ion due to the many minor radiation lobes
characteristic of the V, but of course extra
or d ina r y s ignal repor ts were onl y received in
the f a vora ble directions. In fact, many t imes,
when working rare DX, I was r e por ted ly " the
only W on t he band today."

All good things come to an end and so it was
with my monster. For t hr ee years I enjoyed
that notoriety whi ch is afforded only those
hams with antenna farm s. Kane in the entire
Central New York St ate Reg ion had the slight 
est di ffi cult y finding my house. Once in the
neighborhood, one had only to a sk about a
la r ge antenna a nd directions were immediately
forthcoming. Then came the day I took a job
in a far away city, and my long su ffer ing

mother, who is t he r eal martyr of my star)',
suggested t ha t perhaps I could take down the
ana)'? W it h heavy heart and almost recon
si der ing that new job.. I n g reed. Down it would
ha V{' t o come.

Ah, what a f ute, to end up as u wooden
border for a new flower garden, but that's
what happened. The f our by f ours to this day
keep the grass f r om encroaching on the flower s
in t he back yard. The concrete bases were just
too much to co ns ide r moving a nd st ill are
known to break cutter bar knives of unwary•
farmer s cutting hay on the old antenna farm.

With the dem ise of that great old antenna,
it was a s if a n era had ended for H a m Rad io,
and indeed it had, for it wa s just about t h a t
time that the t r e nd toward store bought gear
and ready made beams was established. Today

•
if an a n tenn a is much larger than a bread box,
it's no good. I'd like t o see a trend toward more
of t he large old wire an tennas such a s this one.
Think it over, they r eally wo rk out fine !

.. . W 2RWJ

The Tiny Terminator

Jim Kyle K5J KX/6
1851 Stenfc rd Ave.
Sente Susene, Cellf.

H A VIi: you ever felt the need for a dummy
load which would also indicate a ccurately

the actua l rf output power of a transmitter?
You can buy such a beastie, you know. The

Bird T ermaline, s ta nda r d of the two-way com
munication industry, shou ldn 't set you back
much more than a C-note . . .

But you can als o bui ld one at considerable
less outlay, and that 's what this article is all
about.

As the phot og raphs show, the re's a lmost
nothi ng to the " Tiny 'I'erminatort'c-cnothing,
that is, but a 50-ohm load f or any transmitter,
wh ich will absorb 20 watts for days on end
and w ill handle 40 watts for brief periods (a
minor m odification can double these ratings) ,
will not radiate rf into the ether after the
f ashion of the " standard" light bulb load, will
a1!ow accurate measurem ent of output power
up past 225 me, and can be built in less th a n
tvvo hou rs f or less t ha n $5.

You can see by t he schem a t ic that there 's
nothing to the d ev ice electrically; the tricks
are all m echanical. E lectrically, the Tiny Ter
minatur cons ists of 20 (that's what we said)
IOOO-ohm J-watt resistors connected in paral
lel, with a crystal diode running from the hot
end of the composite resistor to the meter
jack and a 27 mmfd capacitor bypassing the
meter.

Mechanically, the big problem with a unit



ent across t he loa d. Squaring the voltage and
dividing by 50 (the r esistance) will give you
t he peak power. Most power ratings are in rms
values rather than peak ; mult.iplying the in
dicated voltage by 0.707 before squaring will
give you the rms power output.

T he unit shown in the photos used pcrfor
ated brass stock fo r the r es istor plates j t his
ha ppened only because a leng th of the brass
was on hand in the junkbox at t he t ime. A
cut-out tin can lid will work equally 'sell a nd
will be much less expensive.

Not visible in the photos is the means of
connecting the hot end of the res is tor plate. A
hole was punched in the middle of the hot
pla te and a length of No. 14 bar e wire was
soldered in, then filed off fl ush on the rea r side .
T he bare wire was threaded through t he coax
connector and soldered to the center contact
after checking for poss ible sho rts .

The coax connector itself is held in place by
a solder j oint all around the rim of the cable
end aperture (see photo). T his joint, if well
made, provides plenty of strengt h.

such a s t h is is t he problem of keeping the load
resist ive r egardless of frequency. Resistor
leads ha ve inductance (about 25 rnill irnicroh
enries per inch) so we get rid of t he lea ds as
completely as possible. T his is done by punch
ing holes in a fl at plate, passing the lead
thr-ough t he hcIe until the r esistor is flush with
the pla te, a nd solder ing r apid ly wi th a hot iron
(a n Ungar 47-wa tt lIOO-degree t ip was used
in build ing the model shown) so tha t the re
sistor body won't cook before t he leads and
plate a re joined .

The fla t plate ha s capacitance. T his is
avoided by keeping the plate shielded from
outs ide influe nces, and separa ted a s fa r a s pos
s ible from it s sh ield .

T he shield, incidentally, is t he bottom of I lk
inches of a Canada Dry cola, soldered all
around the edge to the front resistor plate.
This confines a ll rf ins ide t he ter minator.

Addi tion of t he crys ta l diode (a IN34 was
used. but a higher-voltage unit is recommended
if you ever ex pect to measure power higher
than 8 watts) and t he bypass capacitor pro
vide the power-measuring feature . T hese two
components, in conjunction with an external
voltmeter of a t least 1000 ohms per volt sensi
tivity , provide you a peak-reading ae vol t 
meter. T he voltage indi cated on the meter will
be equal to t he peak value of r f voltage pres-

Ea rlier , we mentioned that a m inor modifi
cation would double the power r ating. That
modification is t his : instea d of I-watt resis
to rs , use the 2-watt variety. If you really want
to go high-power , use 50 2700-ohm 2-wa tt r e
sistors and have a terminator which will ab
sorb 100 watts continuously and 200 wat t s
leAS. However , one tha t big will cost more
and you'll pr obably have to use a coffee can
fo r t he shield instead of t he cola ca n used here.
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Old Vikings

Never Die

W RILE making a recent tour of used
equipment counters in amateur supply

houses, I discovered that one piece of gear was
conspicuous by its absence. This was the Vik
ing II.

The one here at \V4A WM is over seven
years old, has had a life of faithful service,
with few exceptions. One of these is a loss of
gain in the speech amplifier. A cure for this
problem has meant a modified speech ampli
fier for some Vikings or a distortion producing
pre-amplifier for others. I tried a trick sug
gested by \V40XZ and it restored the gain to
what it was when the transmitter was new,
even with a dynamic mike. Simply replace 01
and 054, the 10 mid 25 volt electrolytic capaci
lars used as cathode bypasses on VI and V2,
the 6AU6 speech amplifier tubes. You can in
crease the overall g-ain of the stage slightly by
using 20 or 25 mfd electrolytics in place of
the tens. Be sure to observe polarity when
making the replacement.

If you find it necessary to replace an 807
in the modulator, it is advantag-eous to replace
the other also. This is to facilitate the use of
a pair of balanced tubes. You can check bal
ance by removing one tube and noting the
resting current of the other on the modulation
position of the meter. Now swap tubes and
again note the current. The tubes are balanced
when you find a pair that dr-aw equal current.
Resting current, with both tubes in their soc
kets. should be within 5 percent of 75 milliam
peres. Be sure the empty plate cap does not
touch ground, and remove all voltages when
changing tubes.

While the bottom is off, take a look at the
pilot lamps. If they seem a bit black around the
gills, it might be worth your time and a few
cents to replace them now. There are several
screws holding that bottom plate.

Operation on MARS or CAP frequencies can
bring a note from the FCC if you have ignored
reports of slightly off frequency operation.
This next little item can save you the toil of
crystal grinding and the embarrassment of a
"pink" ticket. The first step is to obtain a sur
plus tuning unit type CO-985, which consists
of a small fiber board with two small banana
plugs having one-half inch spacing, and a
couple of threaded bushings attached. A small
air variable capacitor is attached to the bush
ings with machine screws. Remove the original
capacitor and solder a 5 to 25 mmfd ceramic
t.rimmer in its place, taking care not to over-

J ohn H. Bauer W4AWM
87 Merlbcrcuqh Reed
Asheville, North Cerollne

hea t the solder tabs. I nst a ll the trimmer assem
bly in one of the crystal sockets and insert
the net crystal in the succeeding one. Finally,
jumper the corresponding terminals on the
crystal switch S \V8, thus placing the trimmer
in parallel with the crystal. Turn on the os
cillator and "zero beat" the net control sta
tion or an accurate crystal by turning the
trimmer with an insulated tuning tool. I found
that the 5 to 25 mmfd trimmer would move my
4595 kc Air Force MARS crystal several h un
dred cycles in each direction.

::\Iany amateurs enjoy modifying equipment
but hesitate doing so for fear that the holes
left from these "improvements" will ruin the
trade-in value, which is all too true in most
cases. The Viking, however, lends itself quite
well to modifications. Since few operators use
160 meters, the 160 meter IN-OUT switch
S \VG, may be partially removed to permit util
ization of the front panel hole for another
switch, such as an SSB-AM switch. All that
is necessary in this operation is to remove the
dial cord from the shaft and drive wheel as
sembly under the chassis, tie the cord so it
will not slip through the chassis and off the
switch drive wheel, and remove the shaft and
wheel from the bracket. This leaves the bracket
free to receive a switch, and eliminates drilling
a hole in t he panel.

If you plan to use an SB~10 with the Vik
ing, drill a small hole in the chassis bottom
plate and pass the coax leads to and from the
8B-1O throug-h the hole. You may now attach
the coax directly to the driver a nd final, thus
saving two connectors and a few more price
reducing holes in the cabinet. A feature of this
system is that it eliminates the added capacity
of the connectors in the g-r-id circuit. For elec
trical connections, there are four unused pins
on the accessory socket, and drilling out the
end of the aligning pin on the VFO plug will
provide for additional leads if you are driving
a modulator for a high power final in addition
to the use of t he sideband adapter.

Using the proper multiplier and the OFF
position contacts on the meter switch, the
transmitter plate voltage may be read on the
meter. Utilizing the lower meter scale as 0 to
2500 volts , the plate voltage will read on the
lower third of the scale which is normal for
most of the current readings.

Incorporation of any of these items in your
Viking is sure to bring added operating pleas
ur e. . .. W4A WM

•



MODEL BAI430/ 1·1

Communication and TV Antenna s

rex LABORATORIES
ASBURY PARK 40, NEW JERSEY, U.S.A.

with a "MATERIAL" difference!

with
"-1/- Ut.e-

NOW! A Broad-Band 'Ba lu n" for your
10, 15 and 20 Meter Tri -Band

$ 85

SINCE
1921

E!

For TOP-MAN-ON-
THE-FREQUENCY results . . .

Install a Telrex antenna . • . dollar for
dollar better in every way! Antenna
systems from $6.95 to $1 2,000.00

73 Subscribing is Healthy
Ca refu l inspection of our unretouched sketches, don e freehand
from li fe, will make obvious the benefits of subscribing to 73.
Not ice the physiological changes that have manifested themselves
as a result of his reading 73. It is indeed remarkable that a sim ple
ex pedient like a 73 subscr iption could change th is boorish over-
weig ht obnoxious scoundrel into the contemplative healthy typical

lJ.;:::' 73· reading ham at right.
Before After

CLUB RATES: Club secretaries may send in subscriptions in groups of five or more and deduct
50¢ per subscription for the club,

------------------------_._------_._-------------------------------------_.
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73 Tests

The Knight T-60 Xmitter
A 60 watt AM and CW transmitter with

, full 80 through 6 meter amateur band
coverage for less t han $50.007 It's ha rd to be
lieve but this is what Allied Radio Corporation
has accomplished in their new transmitter kit.
The Knight T-60 is a com pletely self-con
tained, nea t little package t hat puts out an
amazing s igna l fo r its size.

A quick check of the specifica tions will ver
ify that this easy to a ssemble kit is a r eal
bargain on today's amateur equipment market.
How does this Knight-Kit provide so many
features at the price of $49.95 ? P ar t of the

reason is, of course, that it is a kit; you sup
ply the major ity of t he labor. T ha t is, if you
call the in teresting, easy assembly of t he
transmitter labor. T he design concept s that
provide high performance at low cost include
a silicon rectifier power supply, use of a mass
produced, h igh efficiency TV sweep tube in the
out put sta ge and a highly effective, cont r olled
carrier screen modulation system that provides
good quality speech with plenty of punch. This
audio system allows the final to loaf along at
about % normal power input and s till ap
proach the C' V input of 60 watts on voice
peaks.
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5. Wh at is my Re f l ect e d
Power?

6. Do I have high RF resist
ance in spl ices , connec
tors and in series with the
radiati ng element?

7. W hat is my RF Power
A mplif ier Efficiency? .

8. How much po wer am I
was ti ng in relays, filters
and feed line?

520
ANTENNA
ANALYZER

- .".,;;;~ -.•.'"
~ . ..~ ~

~ . ~-'''' .,..." ,~ , ,,

$42.9 5 NET

------------ ..
e--SECO ELECTRONICS, INC. I

5041 Penn Ave. se.. Minneapolis 19, Minn. I
I
I
I
I
I
I

NAME _

ADDRESS _

CITY S TATE _

Please send me full informatlon on the Seco 520 0 also s ece
e lectroni c eq uipment ca talog folder.

,;;r- I ·~
~WaJ. Analyze Your Antenna and RF Power

_t',.. Amplifier With the SEeD 520

'" 3 YSWR scale interpretatio ns-I: I
to 8 :I Standing Wave Rat io - a ntenna system efficiency
-GOOD-BAD scale.

3 Forwa rd and 3 Reflected Power scales accurately
ca libra ted (3.5 to 180 mc)- ra nges 0·10, 0-100 and
0- 1000 watt s.

Directiona l Coupler a nd Meter are matched pair,
accurately ca librated .

Single compact case 6%" x 2Y-i" x 51A"- no cha rts
or graphs to read .

Scales a rc cal ibrated for 50 ohm line (simple mult iply
reading by 1.4 for 72 ohm lines).

Continuous d uty-may be left in line as R F monitor.

I

1. Is my antenna radiating all
available power?

2. A re there " Hot Spots" In
my feed line?

3, Is my an tenna-feed li ne
match actually tested, or
only computed?

4. W hat is my F o r w ar d
Power?

HAMS • • • this Seco a-point
antenna and power amplifier
check gets more from your rig

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

P

I
I
I
I
I
I
I
I

These sa me features make compact con
st r uct ion possible and this little transmitter
is no larger t han a man-size shoe box. The
gray wrinkle fini shed, rugged steel cabinet and
the two-tone panel provide a very attractive
a nd practical hou sing. Despite the com pact
construction, a ssembly is easy.

The 218 separ a te assembly steps are a r
ranged in easy to understand, check-off order
in the large 8 %" x 11", well p rinted inst r uc
tion manual. This 32 page booklet contains 19
clear illustrations in addition to the schemat ic
diagram and complete illustrated parts break
down. As a further const r uction a id, 6 of the
m ajor assembly illustrations are duplicated in
15" x 20" wall chart form. \Vit h all of this
a ssistance, it is indeed difficult to goof.

Good quality part s a re used throughout the
transmitter and packaging of the parts is
geared to convenient a ssembly. Res istors are
ca rd mounted and a re marked f or ready selec
t ion . Other sm a ll parts a r e s up plied in trans
parent plastic bags for easy identification.
These features, along with the illustrated
parts breakdown, detailed drawings and self
checking instructions make for rapid a ssembly
by even the most inex per ienced individua l.

The schematic diagram of the T-60 trans
mitter is shown in F igure 1. The circuit con
sist s of a 6HF8 triode sect ion (VIA) operat
ing a s a Pierce cryst al oscilla tor os a s a VFO
a mpli fie r . The pentode sect ion of the 6HF8
(V I B ) is used a s a buffer amplifier or fre
quency multiplier, depending on t he band in
use. An adjustable pi network t uned cir cu it is
used to couple the buffer-multiplier sta g e to
the grid of the 6DQ6B (V4) power amplifier
st a ge. The plate of the 6DQ6B is sh un t fed
a nd a pi network used to provide the proper
match between t he hig h impedance plate cir 
cuit and the antenna. Antennas with impe
dances ranging between 40 and 600 ohms ca n
be matched with th is network. F igure 2 char ts
t he frequ ency coverage of t he transmitter
a long with the r ecommended cr yst a l or ex 
t ernal VFO f requencies for each band.

The metering ci r cu it of the T-60 f ollows the
trend established in sever al recent transmit
t ers. A crystal diode, CR I , is used to rectify
a portion of the RF present a t the output of
the antenna network. The filter ed output of
the diode is applied to t he meter and a sh un t
resistor may be switched in to avoid off-scale
deflection of the meter when feeding h igh im
pedance loads. The DRIVE TUNE, PLATE
TUNE and LOAD controls are all adjusted
for maximum meter deflection with the FUNC
T ION swit ch in the t u ne position. T he s wit ch
is then t hrown to the CW position and the
controls peaked for maximum output. \Vhile
th is may appear to be a quick and dirty
method of metering a 3 stage transmitter, it
really works well and per mit s easy, accurate
t uning by inexper ienced oper a tor s .
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Frf!quli!':K1I 01 T n17u m i UIi!'T.... Cry,U11or VFO Freo. &In""
( Mdli!'T') (MC) ( MC)

80 3.5 toU 3.5 t04.0.. 7.0 to 7.3 7.0 to 7.3

20 7.0 to 7.175 14.0 to 14.35

J5 7.0 to 7.150 21.0 to 21.45

10 7.0 to 7.425 28.0 to 29.7

6 8.334 t0 9.0 SO.O to 54.0

The cathode circuits of the oscillator, buffer
multiplier and power amplifier stages are con
nected to the key jack. When the key is closed,
these points are a t ground potential. I n the
key-up condi tion, a 2.2K ohm res isto r is in
ser ted in the circuit. The cathode cur rent of
t he 6DQ6B develops a bias voltage across t he
resis tor wh ich is s uffici ent t o r educe the 6DQ6
pla te and screen current s to a safe value and
completely cu t off t he osci lla tor and buffer
stages. This design f ea t ure reduces the volt 
age across t he ope n key to a safe value and
provides excellent keying characteristics . There
is one disadvantage to t his keying circuit. If
an external VFO is used, it must run con
t inuously and keying must be accomplished in
the transmitter.

I n the AM mode, a cascaded 12AX7 ( V2)
is used as a speech ampl ifi er which drives t he
fi rst section of t he 6DR7 (V3 ) modulator
stage. This sect ion of the modulator is Op4
erated at zero bias and grid rectification of
the applied audio sig nal occurs . This increase
in bi as causes t he plate voltage to r ise, va r y
ing with the modulat in g signal. The grid of
t he second section is connected t o t he pla te of
the input section and th is positive voltage rise
increases the cathode current, and thus the
voltage, of the output stage. A por tion of t his
voltage is applied to the 6DQ6B screen. This
voltage r ises with modu lation and varies at
a n audio r a t e, modu lating the screen of t he
r f ou t pu t a mplifier and increasing the average
de potent ial of the scr een . In t he TUNE posi
t ion of the F UNCTION switch, reduced sc reen
voltage is ap plied to the 6DQ6B and out of
resonance plate current is reduced to a safe
value.

The power supply is conventional and con.
sists of a power transformer with plate and
filament windings. A full wave voltage doubler
circuit, using silicon rectifiers and a n R C filter
develops 440 volts de for the plate and screen
circuits.

T he comple ted tra nsmitter was bench tested,
us ing an 1\1. C. J ones T ype 625 wattmeter a s
a 50 ohm load with the internal indicator used
to measure power ou tput on 6 meters. Since
the directional cou pler used in th is instrument
is frequency sensitive, a H ewlett-Packard 41

OB VTY::\! was used to measure the voltage
across the load and power output computed
for the other bands. P A stage input power was
metered a nd, with the transmitter tuned for
maximum out put in accordance with the in
str uctions , fou nd to range between 63 watts
on 80 met ers and 76 watts on 10 meters. Us
ing active crystals, C\V power ou t put r anged
between 40 watts on 80 meters and 26 watts
on 10 meter s. Effi ciency on 6 meters is of
course greatly reduced si nce the P A is operat
ing as a doubler. Measu red power output on
6 meters was 13 watts with 80 watts input. It
must be emphasized that these measurements
were made by tuning in accordance with the
instructions, letting the operating conditions
fa ll as they would.

A 1000 cycle tone was applied to the micro
phone in put and a scope connected to monitor
the r f envelope . T he gain con trol was ad.
va nced to t he point where dist ort ion was ap
parent. 'Th is occu rred at between 90 and 100 %
modu lation, dependin g on tuning and loading.
Measured peak power output was roughly
equal to t he CW output for identical tuning
a nd loading conditions.

On the air tests produced good results. No
attempts were made to establish any DX rec
ords, the objective being to obtain critical
repor ts on s ignal quality. Comments on the
cont r olled carrier modulation system were
t ypical. "Your audio quality is g ood, 01\1, but
your carrier seems to be going up a nd down."
Those operators familia r wit h controlled car 
r iel' Al\l s ignals gave good repor ts. Construe
t ive, "on t he a ir" help in findi ng the proper
setting of t he audio gain control was di fficult
to obtain. The proper point, ver-ified by the
scope, is just below the sett ing where audio
distortion becomes noticeable.

T here are very few complaints with the
t ransmitter. T he comments on the metering
system can not be t aken too seriously si nce
t he system works a nd works well. The reduced
out put on 6 meters is more serious. However,
since 6 meter coverage is a bonus anyway, we
ca n afford to be philosophical and not look a
g ift horse in the mouth. The writer has per 
sona l objection to the R CA phono j ack used as
t he mike connector and it is suspected t hat
ma ny will change it to a type to fit their mi
crophones.

All in all, t he Kn ig ht T·60 is a very good
buy. F or the Novice, it is an ideal first trans
mitt er a nd it is very attractive to the more
exper ie nced amateu r as an emergency or
st a ndby unit . The r ugged construction and
simplicity of t he unit make it p robable that
this little rig will be in ser vice lon g after
more sophist icated equipmen t is "down f or
maintenance."

, ., W4WKM
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M anufa ct ur e d by

MULTI·PR OOUCTS CO M P A N Y

1 147 0 COOLID G E H W 't' " OAK PARK 3 7. MICH .

S ,.isto l , Pa .

AF·68 TRANS·CITER
6 thru 80 meters-VFO
all bands-65 walls AM
and CWo

M·I070 POWER SUPPLY
Operates from 6 or 12
volts D.C. and 115 volts
A.C.

(M·I071-Power Supply in kit form.)

C an al Street & B e a v e r D am Road

/\
MIJL~/- FIXED OR
05M A C MOBILE

THIS EQUIPMENT COMBINATION
OPERATES fROM A.C. OR O.C. SOURCE

Three B&W Chokes that have broadband
applications from 80 through 10 meters.

Fe-l s An R F filament choke ideal for
grounded grid amplifier construction.
Use with one or two tubes. For total
fi lament current to 15 a mps.

FC·30 S imilar to Fe-I5 but with la rger
capacity to ha ndle up to 30 a mp. total
fi lament current .
Model 800 T ra nsm it t ing type R F plate
choke designed for series or shu n t fed
plate circuits. Max. rating 2500 VDC
at 500 rna.

See these chokes a t your dealer or write
B&W for information.

PMR-8 RECEIVER
6thru 80 meters plus
broadcast band.

r----------I----------,
I I I
I I I
I I 1
I I I
I I I
I I FC-30 I
1 I FC-IS I
I CHOKES I , ri II I • 3~L L_~~_~~~~~J

(W2NSD fr om pag e 4)

quite t he same again toward the club. How
many defeats will they take before t hey drop
out ? Not many. You say, "Good ridda nce."
Maybe so, but if the executive committee had
pre-solved the pr oblem s then t hese chaps might
never have become needlers.

One lousy pres ident can undo years of club
building. It does the execut ive committee no
good if the president is not on his t oes and
does not see what is coming when discussion
st a r ts to hea t up. He should t hen r efer the
matter to t he executive commi ttee for pr e
sent at ion a t the next meeting and quickly get
on to other business. It is up to the president
to maintain order during t he meeting. H e
should have a sergeant-a t-a r ms to separ at e
youngsters who sit together a nd are occa
siona lly more interested in ea ch other t han
t he meet ing. He should stop t he meet ing en
t irely when attent ion wanders from t he m at
t ers at hand and call for court esy to the
speaker . This a lso acts to push a dull speaker
into the clos ing par t of his speech.

While pa rliamenta ry proced ure can some
times slow things down , it is also a usef ul
w ea pon in the hands of t he presiden t t o beat
down disturbances. T he pres ident should know
t he Rules-Of-Order cold a nd be able to fl atten
anyone with them.

F rom all of t he preceeding it should be
obvious t hat I view the business part of a
club meeting a s t he most hazardous to the
longevity of t he club. Unfo rtunately, even if
t he business is done away with qu ickl y and
efficien tl y, t h is does not guarantee t ha t a club
is going to survive. I do feel that it is import
a nt enough so tha t no matter what else the
club does it cannot be a r ea lly successf ul club
with poorly run business meeting-so

What else ca n you do ? Well, while this has
nothing to do with ham r adio, you should con
sider the possibility of ser ving some food dur
ing t he middle of t he meeting or at the end. I
prefer the middle for this keeps ever yone
around with noth ing to do but munch and t alk
to each other . One of t he important benefits
of a club is in gett ing people together. \Vhen
you remove the chow sess ion you cut out most
of the socializing of a club. Best food? Coffee
a nd doughnut s or cider and doughnuts. A
coffee urn is a good club inves tment A little
cup by the urn for donations should pay for
the upkeep on this ritual.

After coffee, call the club back to order and
introduce the speaker fo r t he nig-ht. T he presi
dent should let t he speaker know what time
the club usually adjour ns so he can plan his
t a lk accordingly. The president should also
make sure that t he speaker ha s plenty of time
to g ive his ta lk. It is certainly not fair t o a sk
a cha p to corne and talk to the club and then
t urn t he meet ing over to him at 10 :30 p.m. I

(Turn to page 89)
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Antenna Protection

and Switching Unit
Cerl Drumeller WSEHC
5824 N.W. 58th Street
Okle hc me City 12, Oklo homo

L IGHT N I NG protection for amateur radio an
tennas is nothing to be lightly regarded.

Common sense dict at es t hat no antenna instal
lation should be without a fail-safe, neglect
proof system of ensuring that each and every
antenna at the station is grounded whenever
the station is closed. If such a protective sys
tem can be combined with an antenna selection
system, so much the better.

This article describes just such a dual sys
tem. It provides toggle-switch selection be
tween a trapped-doublet all-band flat-top and
a tr i-band rotary beam. At the same time, it
provides automatic grounding of both antennas
when the stat ion receiver is turned off by a
line-control switch. As a bonus item, it al so
ensures that one can never inadvertently leave
the transmitter energized.

The heart of this system is a little box
mounted outside the house. The box is ground
ed by its mounting legs, which are metal stakes
driven into ever-moist earth. Three co-ax re
lays are mounted in this weather-proof box.
Two of these relays are connected to the an
tennas and "normal" to ground. when ener
gized, they lift the two antennas off ground
and transfer them to the third relay. This
third relay "normals" on the flat-top antenna,
the most-used at this sta tion, and selects the
beam antenna when energized.
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A heart is useless without a brain (a control
center) to order its actions. The cont rol center
of this system is a 2" x 3" x 5 1,4 " Mini-box
containing two toggle switches, an over-size
pilot light, and a terminal st r ip. One toggle
switch controls the main 117-vac line serving
the sta t ion ; power for the relays, the st a t ion
receiver, and the st at ion transmitter all are
taken from this 117-vac line. The other toggle
switch merely cont rols the antenna-selector re
lay. The king-size pilot light, with a 117-volt,
six-wa tt bulb, being a cross the st ation master
power bu ss, provides an attention-demanding
indica t ion of a "live" position of the main-line
toggle switch.

"Muscles" for the heart may come directly
from the 117-vac line or , a s in this ca se, from
a 24-vdc power supply. The select ion of 24-vdc
for operation of relays was based solely upon
the highly-important item of having three 24
volt relays available.

Construction is simple. The relays are
mounted in a 10" x 2" x 17" chassis pan. A
standard chassis bottom-plate provides an ade
quate cover, held on by self-tapping screws.
As shown in the photograph, the relays are
mounted in a rather unorthodox fashion dic
tated by the availability of connectors. It
will be noted that two relays are joined by a
male-to-male co-ax connector ; therefore they
are mounted closely together. The third relay
sits off to itself; two right-angle connectors
make possible its attachment to the center re
lay without a short-radius bend in the co-axial
cable.
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THE ONLY WAY TO GO MOBILE
•SIX meters -
ten meters

NEIL
'"'- «<

, . '"

0 '
~~. j'~

"'" illi,II'''.''.'_'\l1 ,...

MOBILEER II VHF Phone Transmitter
- Built -in power supply; no externa l high vOl tage required, just connect to your

12 volt battery.
- Trans istori zed modulator ond 12 vo lt plale tube s permi t extreme ly low

battery d ra in .
-All co ntro ls on fro nt pone I.
- Uses 8 me uyslo ls; no overtone ci rcu its emp loyed.
- Two built- in tuning meters e liminate fumb ling for meter switch; no guessing

which sca le 10 read.
- 1000/0 p lale and screen modulation, not merely screen moduloted, for constant

output, mcximum (Iudio.
- Ext reme ly compact, on ly 3 inches high.
-With the ease of luning ond troub le -fr ee operat ion for which NEil is famous.
- Fea tures new, updated circui try.

Price: MOBILEER II, ki t $79.95 MO BI LEER II, wire d $99.95
(specify band d esired )

For highe r mobile power: Neil BETA tra nsmitter, 60 wotls, requires ex terno l power supply. Kit $98, Wired $125.

THENEIL
See your d ealer or ord er from:

CO. 795 Monroe Ave., Rochester 7,N. Y.• Baker 5·6170
NEW 6 and 2 Meter Rece iver Kit $39.95

Along t he bottom edge of the box are
mounted t hree co-ax feed-through connectors
and a two-prong chassis connector for t he
control lines.

Shorts for grounding the "normal" positions
of two relays are made from male connectors
with a very shor t piece of co-ax cable attached;
the inner and outer conductors of the cable
are solder ed together.

As indicated in the schematic diagram, wir
ing is sim ple and needs no specia l explanations
or precautions.

Operation of this syst em has proved satis
factory in all respects. About the only refine
ment that could be desired would be an inter
lock circuit that would inhibit the selection
of the 10-15-20 meter beam when the transmit
ter was tuned to 40 or 80 . . . but that would
be asking for egg in one's beer! ... \V5EIIC

2 METER CONVERTER, Xtal cont ra lled, 4 db
noise figure , S law no ise VHF tronsistors, Requires 15 ma @
11-15 VDC. Complete with instructiarll, So 49. 95

6 METER CONVERTER, Xtct ccrerolled, 4 db
no ise figure , 4 law no ise VHf' tronsistors. Requires 13 ma@
11- 15 voc. Complete with instructi ons, $ 44 .95

2 METER PREAMPLIFIER, 4 db na isef igure , 21
db gain, only I x 2-3/8 inches for easy insta llo t ion . Requ ires
2.5 ma @II -15 VDC. Complete with instructions, $1 2. 95

HARDWARE ASSORTMENT

.UIIAN D

$9995
Fiberg la ss

EX T R A PART S AVAIL AB L E

1000 p ieces including nuts, bolts, washers, grommets,
spr ing s, clamps, eye lets, lug s, spacers, e te., in miscellane
ous sizes whith a re 5 0 hondy when needed. In handy

tl.O.t~~ ' sb~~..~ r.e:.~ i~..~~~~.h~~~. ~~ . ~: . ~: . ~.~ $1 .50
"tes" Co tlin W9GAI

DELTA DISTRIBUTING 2357 York St., Blue Island, III.

IO-IS-20M QUADS

rkn/Uh PRODUCTS 4 0 b BO N AIR DR
~j 7 e TEMP LE TEIlIlA Cf ~ l A

.PRE- CUT .PRE.TUNfO

$5995 ' D E P T . C
Bamboo

WRIT f FO R 'R E f L ITERA T URE

Rtr, R1 2. a n d RIa : 28-vdc SPDT coax relay
Ph : F emale 2-pron g ch assis receptacle for control ctr

cults, w ith p lug
PI2: Fema le coax chassis r ecep tacle for beam antenna
PIa : Female coa x chassis receptacle for coax to Send

R eceive relay
Ph : Female coax chassis receptacle for t r apped doublet

antenna
Ph: Male chassis plug for 117-vac input
PIa: Female chassis receptacle for 117-vac to receiver
PI1: Female chassis receptacle for 117 -vac to transmitter
eR: Pull-wave bridge rectifier for 28 v. 2 A
T : Transformer, 117 v to 28 v
I: Dial light. 117 v, 6 w
SW1: SPST switch for antenna selection
SW2: DPST swi tch for ungrounding antennae and pow

ering receiver and transmitter
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First complete fi lte r-type SSE transmitter in kit form . . .
over two years in development. An outstanding array of
fea tu res, combine with neat , functiona l styling, clean open
circuit layout. Q uality const ruction and materia ls bring
you performance, convenience and dependability unhea rd
o f in th is low price range ! Special features inclu de : Pre
cision gear-d rive tuning assembly with appro ximately 10 ke
per turn for precise frequency sett ings . . . smooth action ;
a ful l-function accessory soc ket provides for receiver mut 
ing, amplifier cuto tTbias, J 17 vee antenna relay power, etc.;
A switched 11 7 vac outlet powers monitor scope or other
accessories; " Spot" contro l; Voice contro l (VOX) ; Drive
level control and many, many more! All co ntro l functions
a rc located on the front panel for conven ience and ea se of
o peration .. . no doors or hatches 10 open . . . no equip
mcnt to move ! Here is a transmitte r you will be proud to
own and use for years to come! Allow 60 hours for assem
b ly. Complete deta ils ava ila ble on request. 92 lbs.
Kit HX-10 . . . no mo ney down, as low as $22 mo .. . .$334.95

$ P ECIFICA TIO NS - Emi ssion : $SB (upper o r lower sideband). CW. A M and FSK .
Power input: 180 watts PEP-SSB and CW, 75 walls A M. Output i mped anc e : 50
t o 75 ohms with not more than ilpprpxim"te ly 2:1 SWR. Frequen cy ran g e : ( M C :)
3 .5 to 4.1; 6.9 to 7.5: 13.9 to 14.5: 20.910 21.5: ~ 7.9 10 28.5; 28.5 to 29.1: 29.1 to 29.7. Fre_
quenay stab i lity: within 100 CPS, overali. Carr i er sUPPress i on: 50 db below peak
output. U nw ;onl" d sideb;ond su p press i on: 55 db be iow peak output. K eying c;harac;.
terislics: Break.in CW provided by opNating VOX from a keyed tone uSIng qr 1d·b lock
keym g. A ud io output: H igh impedance m icrophone . Audio fr equenc y . esponse :
<100 10 3000 cps at ±3 db. Power req uirem en h : OFF 4 watts: STANDBY-200 watts;
K EY OOWN- 400 watts at 117 volls . 50/60 c ycles AC. Cabin et s i ze: 19- W x 1t.X" H
;,( 16" O.

A FEW OF THE 32 FEATURES
THAT MAKE THE MARAUDER

AN AMAZING BUY !

• All crystals furnished for 80 th roug h
10 mete rs

• Operates 55B (upper or lower
s ideband), AM, CW & F5K

• VOX contro lled break- in CW
operatio n

• Multi-section hermetica lly sea led
c rysta l band-pass filter

• Dual conve rsio n ; c rysta l controlled
hete rodyne os cillator

• Preheated , te mperature
compensated VFO

• V FO or c rysta l frequ ency co nt rol

• Automatic level cont rol for hig her
talk power

• 165 to 1 gear drive tuning assembly

• Air-cooled, s hie lded final ampl ifier
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ualit~-conscious" econom -minded hams

H eath k it HX-20 SSB MOBILE TRANSMITTER

• Same basic circui try as Heathkit HX· 10 . Compl ete
bandswi tc hing -80 throu gh 10 met er s . Hermet ically
sea led c rys tal ban dpass filter . Crystal con tro lled
d ual convers ion heterodyne ci rc uitry . A utomati c
level contro l for max imum talk power, low dis to rt ion
• Fixed 50 ohm loading fo r easy tuneup • VOX or
PTT operation eSwitch select ion of USB, LSB&. CW
K it HX .20 , 19 lbs . , no money down, $19 mo $199.95
GH·12: Microphone illustrated $6.95
SPE CI FIC ...TION S_Ty pe~ of e m iuion : SSB (UpON or lo erl and CWo
Power in pu l : 90 ....ens PEP. SSB and CWo O u lp u l imped.nce : 50 10 75
() hm~ wIth not more than BDD'D'. 2:1 SWR. F.e q u e n o; y • • ng e (Me): 3.5 to
4; 1.0 to 7.5: 14.0 to '''.5: 21.0 to 21.5: 28.010 29.!l (V."nq cry~lals !urn,shed:
extra c.y<;tal . eQui.e d lor 29.5 10 29.7 MCI. Fre q ue n o; y s l ..bi l ily : Q.;erall
l ,e Que nc y slab,l,ly w,thln 100 CPS altN ....ermuo. C.. ..;e. suppression :
50 DB below pea~ output. Un wa nt ed sideb..nd s u p p.usio n: 55 DB below
peaj, output. Ke y inv o; h ..rader;sl ies: G.id bloc~ keylnq IIl'OUQlloul. Aud io
in pu t : HIQh imoe danCe m,crophone. P owe r re q u ire m e nts : 6.3 V a l 8 amps.
0' 12.6 Va t 4 am os.:- I25 vol ts 20 mIllIamps: 300 veus, 100 muteamcs: 600 -cns
130 m,lliamps (uses Healh .HP·20 or HP·l0 power supplies). C.. bin et s ize:
1?Y," W. 6Y," H . 9Y." D.

H eathk it HR-20 SSB MOBILE RECEIVER

• Modern g- tube su perhet ci rcuit . Tunes SSB ,
A M & CW sig nals-80 throug h 10 meters . Crystal
I. F. bandpass fi lter . Crystal cont rolled BFO' s for
selec table sideband reception . Built - in cal ibrated
"S" mete r . 30-1 gea r d rive tu ni ng . Fast or slow
AV e selection . Series noise li miter
K it HR-20 • • • 17 Ibs .

no money down, $1 3 mo. • • • • • • • . • •. • •. • • • •$134.50
S PEC IFI C ATIO NS_Freq ue nc y rano e : 80 thru 10 meters in !l bands,
3.!l10 4.0: 7.010 7.3: 14.010 14.35: 21.01021.5: 28.0 to 29.7 MC. Inlerm e d i...le
fre Queno;y filter: Center frequency . 3.0 MC; Bandwidth a t -6 db. 3.0 KC:
Band ... ,dlh at -60 db. 10.0 KC Ma•.: He rmetica lly sealed. P a nel o; onh o ls :
5,d('band Select: R F. qa,n: A.F. oa,n-Otf-On: Noise Ltmrter: AVC select;
maIn lunong: ban.<! SWItch; aotenoa tnmree r: 55B. CW· AM SWI tch. S iQn il"
lo·noise ra t io : 10db at I micrOvOlt or less. O u lp ut imoedilno; e : SOOohms"nd
80hms. P o w er req uireme nts : 6.3 Va t 8 a mps . or 12.6 V at 4 a mps. AC or DC.
300 volts DC a t 120 MA. ruses Heath~ 1 1 HP.tO or HP.2Q power scoeueo.
C.. bin e l s ize : 6Y," H • U'Y," W. 19."' " D.

0,1 ,.••'"" ."n'.."CI.O. <".. . . .
'.' ••'«1 ••,1'«0'. "'" to "" 0"10
_.o"n. ('0" " 0' . ' " '" '0" ••••
I.... , C", ' ••• COll«t. Aot 0"<0'
f ,0 .8 . 8. ",,,,, " " _ . '"" C" . A 20"
00....1 •• "00".0 on ." C.O.D.
......". p , .... ",0,...,11. C".n" ",'''"
'M _.CO. 0.. ,.., .n. .......' ""...."'0.'" ",..,....

Addres" _

Na me _

HEATH COMPANY
B e n t o n H a r b or ' 1, M ich i g a n

o Yes. Send free 1962 Heathkit Catalogo Enclosed is $ ; send _

c,h :Zone "Slate _

_ __ _ _ ___ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ __ _ ___ e

OR O.... .. G ''' STRUCTIO'' ' ' r . II

L J

FREE
CATALOG I
Send In today lor

you r fl e e 100·
page catalo g.
Ovel 250 kits

In tnrs most
compl ete catalog

01 kits . h ery
piece IS top

Quailly ... save
up 10 50%
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" ls Marconi Like Spaghetti,

Daddy?" Mrs. Svlvie Merqclis (XL-G3NMR)
95 Collinwood Glirdens
Tilford. Essex , Enq lend

u H ONEY," a sked the dreamboat DL on leave
in London, "did he use the potentiom

eter system of bias st abili za t ion 1"
"Honey," I replied, wondering why English

men could never make a question like that
sound sexy, "maybe he did, maybe he didn't-I
wouldn't know. But I do know how to make
perfect coffee!" And in a British house that's
saving someth ing .

This is no ordinary amateur radio establish
ment. OUf motto is "If you can't work the DX,
then invite them!" And with the h.f. bands in
the cond it ion they have been for the past year
or so, ou r DX score is mounting fast. "Then
Loverboy works a remote st a t ion he isn't satis
tied just to talk t o them. "Any time you're in
London," he burbles, "drop in."

And they do. From France r nd British
Guiana, from America and Australia, from
Switzerland and Kenya, they corne with their
wives, children, girl-friends. Only our blessed
Quarantine laws prevent their bringing their
dogs too. Operation DX Guest has now become
rout ine in our house. My younger son is so
tired of giving up his room to visitors that he
can't wait to take his own license and spring a
nice surprise on some unsu specting XY L in
Paraguay. True the household has become
geared to these little incidents. One night we
were out at a theatre and I phoned home to
make sure that the babysitter had put the
kids to bed-and not vice versa-and she said
R Chinese gentleman had ca lled. She had given
him a meal and should she put him to bed too.
Another freezing, pouring night-in July-an
S~15 knocked at our door at 11 :30 to sa y he
had been told b>· hi s local radio club that this
was a hotel. Period.

The first thing I do in these cases is to find
out whether the client has any food prefer
ences. Embarrassing sit ua t ions arise, like the
day I served roast beef to find that the visitor
was a practicing Hindu. I once asked a VP8
whether he ate everything and he replied t hat
he was allergic to eggs. He could only eat pen
guin eggs. A maratime mobile K2 used to call
my husband from mid-Channel to tell him to
put the beer on ice. He knew his Britain. A
wandering K6, who claimed to be on vacation
in London doing an overseas Kinsey report,
taught me to cook paella. He had perfected this
recipe whilst on top of an 11,000 ft. mountain,
with a YAl call . My electric range was hotter
than the dried dung fire on which he had ex
perimented--or perhaps the essential part of
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the recipe was the chunks of dried yak-but
it appears the resultant goo wasn't quite up
to Afghan standards.

A knowledge of languages is a great help
with t hese customers. We can cope with
French, German, Italian, Polish, Russian and
American. We speak no Spanish. Came a YV1 t

all eager to "make a nice QSO with Caracas."
How to explain to him, with his four words of
English, that British regulations forbid any
other than a licensed G to speak over the rig?
He made a polite show of understanding, but
I know he left convinced that George Washing
ton knew what he was doing in 1776.

we throw a party at the drop of a hat. One
night a man phoned to say we were breaking
through on his TV. I went cautiously into the
TVI-coping spiel with expressions of guarded
regret, then thought to enquire where he was
located. Bronx. Within an hour we had rounded
up the local radio population and had us a
party which lasted until 2 a.m. and confirmed
the neighbours' opinion that we are all nuts.

Naturally visiting amateurs evince great in.
terest in the rig. I don't know a dishwasher
from an 813, but I look after the clerical
side of the station. For t his purpose I have
evolved an index system which I can say, with
true Br it ish understatement, is the finest I
know. I was trained to keep records in the
best school in t'.Ie world-the British Foreign
Office, where we had to produce documents
thirty years old on seconds of demand. Cer
tainly our index doesn't carry such weighty
information a s what Clemenceau sa id in 1917
to Wilson, but we love it just the same. Certain
items appear which could not be said to be
st r ictly technical. One K4 is known as "Old
Rumleguts." A DXCC (twice over) with
whom we had personal, perhaps too personal,
contact is described a s "Wander-ing Hands."
An XYL in California is listed as "Swell Dish"
-well surely Loverboy is entitled to get some
pleasure out of amateur radio!

The visiting amateur, bemused with all this
efficiency, often turns to his wife and says
" Why can't you do somet hing like this, Doll
Baby?" Doll-Baby is non-commital- merely
t ur ns her strontium-loaded glare on my in no-

The coffee business demonstrates just how
amateur radio can change your life. I now
know three different ways to make coffee
French, American and Turkish. That, in itself,
shows the miserable depths to which we have
plunged, for there is something frightfully un-
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SAIN INC.
~-:--~

T he " )" u cam is so new on ly a few dist ri b utors
have them . T o order or for complete in for mat ion ,
wrt re dtrcrt 10 GA IN, I ~C. Incl ude name of dis
tributor if any.

: 1209 W. 74th St., Chicag o 36,11I., Phone TR 4·2610 :

• 0 send m e comp lete details and prices I• •• 0 Send me ~ IOllel I

: 0 Check enclosed ( save Shipping ) 0 Send C.O.D. :

• Name I
• I
• I• Stree t •

• I• Cily ZOl1e~Slate' I•-- 1

•

3. LIFETIME DURABILITY Uj'" n" mele-
merits are o f heavy wal led aluminum tubing. All
d amps and fi tti ngs are forged with a special English
Melal Alloy that can not r ust or form electro
Ivtic corrosion.

Lis ted he re are 3 Ba sic Models from comp le te line .

1 44MC~S4 Doub l.. .4 (8 e r.. me"t. ) 300 ohm. feed $23.50
220MC·S4 · Doubr~ .4 (8 e l.. menh ) 52 ohm. fee d 22.50
420MC-S4 " Double " (8 elements ) 52 ohm. fe..d 16.95
· Includ e. Ba lun

2. ADD FOR GAIN DESIGN Add matched

1. IMPEDANCE MATCHING "J" num.
exclustve Slot Design reduces SWR's to an ab50lute
minimum.

"J" lk;ulI sccttous a t any t ime to Ba sic 4 over 4
antenna fo r inc reased g-;tin . No other antenna h as
Ih is Ieutu IC. T he " )" Beam defies obsolcsccusc. Can
be eXI>;ll1dl't1 or stacked to meet every demand at
any time.

Trarlllllin en . g eeet- er s, ll eten . lli t rophonel ,
H eadoet l . Ampli tlen , an tennae. POI.-er SLIP
plln. F llten . l ndlca ton. Converters. Dynamo
ton. Cabl~. Control Hoxel . Test Equipment.
P hooes, etc. Send for F ree CatalDI. Dept. 73.

Learn to Increase speed with an
InltrurtolTapb-the COde T n ..her that t ake l
the ptaee of an eoere tce-teerruercr and enablea
anyone to master code wlthcu t further au ht
anee. AvaUahi e t apel from bellnnen al phabet
to ty pical messages on all subjects. Speed
ranae .3 to 40 "'I'll. AlwaYi ready- no QIt:'>1.
T holli ands have "acquired the code" with t he
I nst rur tollraph System. Write today for eon-en
lent rental or purchase plans.

INST RUC TOGR AP H COMPANY
4713 S H E R IDA N R OAO. CH ICAGO 40, ILL .
4700 CreDlha lll' Blwd.. Los Angeln 43. Calif •

EASY TO LEARN CODE...

Briti sh, almost caddish, about coffee. But a
Canadian guest, with that charming frankness
which permits the VE 's to insult you and yet
leave you smiling, suggest ed that my coffee,
which I had offered hint only a s an interna
tional compliment anyway, might possibly be
the cause of another Boston Tea par -ty. He had
a can of coffee sent from Mont rea l, told me
where to buy it in London, stood over me whilst
I concocted the brew to his liking and now ap
pears r egularly to do spot checks.

T here was t he ' VI whom we were taking to
London Airpor t wi t h his wife after t hey had
spent some days with us. I st opped t he car
and bought a bunch of roses for Alice, thinking
how wonderful it was that these sa me flowers
would decorate their table that night back in
Boston, Ma ss. Next week he told us that they
had the devil of a job getting the r oses through
the Boston Customs because the Officer had
found a louse on one of the blooms. That was
one louse less in London.

One weekend we had two VK's staying with
us. I\I y elder son had been miserable for t he
previous week a nd blossomed forth that morn
ing covered with little r ed spots . I phoned the
doctor, who came st r a igh t round. I opened
the door, said "Sh-h-h," a nd sent him up to the
patient. Ten minutes later he ca me down, an
nouncing triumphantly that it was measles. He
was sh-h-h-d once more by a n unimpressed
mother, a pair of large and ecst a t ic Austra
lians and a most disinterested father who had
just Rot a 5-9 report from a VR l and was
utterly detached from trivia such a s an t i-biot ic
and linctuses. The doctor left the house suit
ably abashed, having lea rnt things t ha t never
appeared in any Mater ia Medica .

All our vis itors teach u s how to live. 'Ve
patiently bear the criticisms of our small ca r s,
expensive gasoline, our plumbing, damp cli
mate, terrible coffee, ubiquitous t ea, socia lized
medicine, privileged aristocracy, narrow r oads
and 150 watt maximum power allowance. Then
we carry on blithely, until the next batch of
DX arrives.
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Joe Smith W9Z0N
719 .Jcrden Street
Jacksonv ille. Illinois

Faithful, Long Lasting

Signa l
Booste r

A RE your finances just now limiting you to
small communications receiver which has

no rf amplifier stage and, as a consequence,
no rf signal amplification? Are you a relative
newcomer on todays Novice bands with the
usual beginner's 8-38, NC 54, Heat hkit AR-3,
or similar small amateur band receiver?
Would you like to boost those incoming sig
nals quite considerably for "Q-5" copy even
during many periods of normally weak signal
periods? \Vell, my friend, then this little signal
booster will do the job.

This booster is the latest version now in
use at the ""9ZnX ham shack. I t is used, in
conj unct ion with an antenna tuner, ahead of
a rather gray haired model S-38 Hallicrafters
receiver, together with a "Poor )1an's Q-Mul
ti plier" (QST March 1960-p. 46). 'With this
combina tion, I can hear stations my little 40
watt fone rig can reach! The signal gain and
improvement of the signal-to-noise ratio when
used with a small receiver must be heard to be
believed !

The original model of this signal booster
came into being ten years ago. Almost daily
use has required only the replacement of the
6AK5 rf tube itself!

The Booster is simplicit y in itself, consisting
of a tuned grid circuit utilizing plug-in type
coils, a high gain pentode rf amplifier tube,

and a choke-capacitance type coupling into
the antenna terminals of the receiver. The
built-in power supply is a conventional half
wave selenium rectifier type supply that is
well filtered a nd isolated from the 117 volt
line via an inexpensive power transformer.

C onstruction

How do we build it you ask? Well, first off,
make a P A RTS LIST copy. Check through
your spare parts of TESTED GOOD NEW
A:t\n USED PARTS. Don't use any question.
able parts here if ) 'OU want good results!
Check off parts on hand, and order or pur
chase the remainder. The fellow with a flat.
looking budget can save money via armed
forces surplus new parts or through some
of the " Bargain" sections of several wholesale
catalogues.

I used a 3" x 4" x 5" L,)LB. aluminum box
for the chassis.

Mount all major parts as shown. Wire the
s im ple half-wa ve power su pply and check it
over carefully, when you test it, t he no load
voltage should measure around 170 volts de.

Now wire the rf a mplifier section, keeping
all leads as short a s possible for best results
on the higher banus. Be careful not to let

~.l ""'I(W'
S28 b

I 0....... """"0... 'N'• 0 0
'N'

~" •
""~"'c •,

""""471(~ ..,
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Total a p'pr-ox, cost. " , • . . $11.48

T ON S OF A MA T EU R E QUIPMENT IN ST OCK

This book gives all
the details you need
to quickly get on
the a ir on TV, all
for under a total ex
pense of $50. This
is the simple fast
way to do it so you
don' t have to build
for weeks to get on.
Hundreds of HAM·
TV s tation s are
s p r in ging up all
ov e r th e c o u n t r y.

of these books have

$3.00

1I}~lU TV

Over a thousand
been sold so far.

73 Publications

This will he the most complete book
ever published on the subject. \Ve have
held tip publication to make sure that
the latest in commercia] and surplus
un its are thoroughly covered in this
book, as well as covering all of the
questions which are left unanswered by
the W2JTF hook. This is a practical
how-to-do-it type book , not theory.

$3.00

INDEX TO SURPLUS

Here is a list of all surplus conversion
art icles ever printed in 73, QST, CQ,
Radio News, Electronics World, Radio
Electron ics, etc. If you are interested in
surplus then this book will he invalu
able. Each listing gives a th umbnail de
scr iption of the convers ion.

$ 1.50

( SP AC E

~ by Fred DeMotte W4RWM

Parts Lis t

Item ApproJ: . Cost

10 oh m % W r esistor 12
330 ohm %W resistor . ....•.. , ....... •12
4.7 K ohm % W resistor........... . . . .•12
10K linier taper pot . .. .. . . . .. . .. . .. . .9 1
33 oh m 2W resistor .. .. . . .. ..... . . .. . .24
lK 2W resistor., . , • ••• ••.•• " ."" . . .24
.01 m fd 600V di sc: cap. . .. . .. . . .... .. .54
200 mid 600V S.M. cap .... . .. . .. .. . . .12
150 m fd APe variable cap . .•..•..• , .. 1.19
d ual-section 30·50 mid

150V filter cap........ .. .. .. ..... .49
.015 mfd t ubular cap. 400V.. . ..... .. .10
Selen ium Rectifier SR -65 ••• . .. ... , . . . .47
2¥.l Mh-50 rna Ra dio Preq, Choke . . .. . .30
Z-50 rf choke . ... .... ... ......... ... .90
4-pin tube socket . . , .... . . ........ .. . .13
7. p in miniature tube socke t . .. .. . . .. . .23
S. P.S,T . toggle sw itch " . . . . . . . . . . . . . .39
T wo-Te r-mirra l s t r ips-scr ew type.... . .12
D. P.D.T, toggle sw itch. . . . . ... . . . . . . . .78
Power XFMR- Pri-117v ac, Sec-125v

ac & 6.3v ac @ 3 amp..... ...... 1.45
AC line cord with plug 6AK5 radio

Quan tity

1
1
1
1
1
1
3
1
1
1

1
1
1
2
1
1
1
2
1
1

1

solder r un down inside t he 7·pin miniature
tube socket!

\Vhen all is completed, connect t he feedline
from the a ntenna t o t he booster input t er 
minals , and connect a suitable lengt h of similar
line from the output of t he booster to t he re
ceiver antenna terminals. Then, with SW2
(bypass switch) in t he bypass posit ion, t urn
on receiver and t une in a signal in t he nor ma l
ma nner . Our incoming signal at hi s t ime is
bypassing t he booster and going di rectly into
the receiver . Now turn S\V2 to t he oper ate
position a nd t une t he booster for maximum
signa l strength. The cathode pot ( 10,000 ohms
linear t aper ) is our rf gain control. That's
all there is to it! Once the booster is t uned
for maximum for say the middle of t he band,
it seldom will need be returned over that
one band as such a booster's grid tank is
rather broad tuning.

\V\VIE$,nEIRn~11l41DIIO
SAN DIEGO

1331 India Street BE 9-0361

MON~ F R I 8:30 tD 8:0 0 SAT 8:30 t. S~O O

tube . • . . • . . . . • • • • •. . . , .. " . . . . ••..99
2 Knobs " " • . ',. , . ...... ••••22
1 Alumi num 5" x 4" x I)" L,B.M. Box . . . 1.41

Coil Data

A set of r-eady-wound I .C.A . coils cost $2.49 a nd cover
from 160M through 10M. If you prefer to wind your
own, four pronK' 1%" diameter ribbed coil for m s cost
about 51, each. Leave about :IA" between the primary
and secondary windings.

P ri mary W inding
P r equen es- Ra nge Gr id Tu rns T u r n s Length

1800-2300 ke 82T-#28 16T-#30 1%"
2000-4500 kc 38T-#26 llT-#30 10/8"
4000-9000 ke 18T- #24 6T- #30 1 lh "
7.3 -17 m e 9T-#16 ST-#30 1¥.s ",. -3, me 3¥.:T-#14 3T-#30 1"
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Evalutian
af the

Bug
Louise Moreeu W3WRE
639 Russell Avenue
Johnstown, Permsvlvenie

CONTRARY to present belief, the semi-au to
matic key is not a Twentieth Century in

vention, nor was it primarily intended as a
speed key. The instrument was one of the
many t hat were desig-ned t o either ease or pre
vent "telegraphers par-alysis," or "glass arm,"
the occupational disease of t he profession. T his
became a very real and ser ious threat to the
operators almost a s soon as the Telegraph in
dustry was formed . As the work of the tele
grapher increased into the tremendous output
of anywhere f rom ten to eighteen thousand
words in a single trick, it became apparent
t hat something had to be done to ease the
strain on the muscles of the wrist and arm.
Quite often continuous operation with the
hand keys could and did produce permanent
disability.

All sorts of gadgets were tried and used
by those who were afflicted, t he so-called " side
swiper" being among the most popular forms
si nce t he horizontal action of t hi s key pro
duced less s tr a in , and the effects were lessened.

By the 1880's, the fir st semi-au toma t ic-t y pe
keys, or those that produced a ser ies of self
made dots, appeared under the general name
"Vibratlng Keys." These were bulky cumber-

• •
some Inst r ument s equi pped with magnets to
hold the vibrating portion, and each one
required a pair of dry cell batteries to activate

Photo from the L. R. M oreau Collection
Upri9ht model Vibroplex. 1918. Known also as
the "Wire C::hiefs Key," it was de si9n ed by
H. G. Martin for use In crowded operating
space.

54

the magnets. Actually these batteries and
magnets served st ill a nother purpose, they not
only created t he multiple dot action of the key,
but were a lso used to overcome the line-lag
that was present during the days of iron wire
on the telegraph lines. They were inefficient,
since there was either a very primitive damp
ing action, or none at all.

Most of the operators, who took great pride
in their daily output of ma ny thousands of
words, would have nothing to do wi th t hese in
struments , and r anked them with t he anathema
of the wire fra terni ty, t he " P lug," or poor
operator, whom t hey r efer red to in t he sla ng
of the day as a " Bug." These keys were called
" Bug's Keys" or fit only for a " Bug" to use ;
and " Bug" in the 80's meant much the same
as the term "Lid" does now in the wire game,
hint ing at d ubious a ncestr y.

The original mean ing died ou t , a s slang
te rms do , so that , by t he t urn of the century,
"B ug" had become generic, designating any
key that sent a st r ing of dots, while the dashes
were made manually.

I n 1903, Hor ace Mar -tin patented his first
form of t hi s key. Ma r -t in 'was concerned not
only with producing an instrument that would
make operating ea sier, but would a lso increa se
t he se nding speed. He was encouraged in this
by the publisher, w al ter Phillips, who was al 
ways looking for fa ster sending methods, and
a s many shor t -cuts a s possible t o increase out
put. P hill ips held one half of the fir st ::\Iartin
P a ten t Number 732,648.

w hil e the 1 90~ Ma rt .in Paten t is ma inly an
improvement of the earlier Vibr ating keys , and
still employed the batter y-magnet action, it is
interesting in that Mart in saw the possibil ities
of utilizing many different forms of the
vibrat ing action, and, included in his descrip
tion every possible method. When the United
Electric Company manufactured and sold the
first of t he " Mar-ti n Telegruphic T ransmitters"
t hey were making the only "legal bug." Legal,
because Pat en t No. 732,468 completely closed

,~arly ~ec09raph Key;:-190b. Popu larly called
The RI9ht An91e BU9 by t elegraphers. This is

t he fi rst of th ree mod els made by the Meee
9raph Company.
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COAX RELAY

Kit, Only

$399 5

Operates from 6V DC
o r wi th 20 ohm

5 watt res jstor- from
12VDC. H as solder
terminal (or Xmttr.

50239 fitt ings (or
Ant._Rcvr. M ay be
externally mou nt ed

in mi ni-box. I dea ! fo r
100 W .R.F. output.
3x lx l lh". Order X 3-141

Only .s I
$9.4 5

O rder- X 3-..:J I II i
D irect replacement
f or Globe SCout or

Chief. 115VAC
promary. Sec. I,
1300V, CT 250

M A-DC. Sec. 2,
6.3VAC 4 amp.
See. 3, 5.0VAC

3 amp.
4-7/16x3%x 4 :~".

Save
$15

COMET KIT EXCLUSIVE
Le wee r Cod S u p.r htt T r ans
eetver. . ~ I_t fil rnpact avail
a b le . Receiver ha s ANL.
A VC, speaker . tun es 48-.54
m c. T ransmitter has 5 watt
input, uses standa rd gmc
Xtets. W rap _a rou nd cab in et
5x9%x6" . PT· 243 mounting
XtaJs . In 8 :'o-Ic rn nge. W rap
a round ca b inet. 5x9~x6".

lJ 5VA C P ower S u p p ly $15 .95
J2VDC Power S u p p l.y $24 .95

Leo I. Meyenon
WllGFQ

Conset No .32 75
"Facto r)' New "

• - ---:OJ"

r-~~i, . _~
I "" -

6 Meter Converter
Reg; $74. .50 Only $59 .50
Operates only from 12V DC
Simply plug into receiver

anten na juek, 'runes 49-54
mc; givee triple conversion.

6x8x4," . ShpK. wt. 5 lb>.

WORLD RADIO 73·'1
LABORATORIES. INC.

I 3415 W. BROAOWAY • PHONnz 1-1851 I
COUNCIL BLUffS. IOWA

Send : :::J Cunl<'t Ki t Brochu re 0 F'ree Jo' JYt'f 0 N"w
Char;: · A-!'Jlln Credit. llJa nk 0 Lat est Recund, Jo;'lpt.

1 ~~t;IE : CALI; : I
AD DRESS : -'-- _

I CITY STATE d

the fi eld to anyone else. No matter what design
the key took, or how it operated, it ran head
long into the Martin Key. \Villiam Albright,
a nother telegrapher, joined :\lartin and t he
Vibroplex Keys, a s we now know t hem, began
to a ppear with a name plate reading:

The batteries and magnets had been elimi
nated, and the famous l\lartin damping action
had been added, and, in 1907, it was :\Iartin
who coined the phrase "Semi-Automatic" a s a
description of the act ion of t he key.

\Vhen anything new, with plenty of sa les
appeal appears on t he market, t here is a rush
to cash in on t he golden shower of profi t s.
Many independent compa nies appeared with
what they ho ped would be ways to get around
Vibroplex. The Mecograph Company, of Cleve
land, Ohio, produced three different kinds of
"Right-Angle Bug," or the "Mecog'raph Key"
that had the vibrating reed at right angles
to the lever, and used a "release" rather than
a pressure on the spring to make the dots.
There were al so key-wound, spr ing-dr iven in
str uments , and those with a pendulum action.
There were even those with a dual-key ar
rangement, much like a Cable key whereby
they were operated with a drumming, vertical
movement of the fingers. But they all f ell
before the legal might of the Vibroplex Com
pany and were forced to close.

At firs t t he te legraph companies would not
permit t hese keys to be used a t a ll . Many op
erators objected to receiving on a wire where
the sender wa s using a " bug" a nd r efused to
copy. But Albr ight was busy selling t he I

Martin Te leg ra phic Transmitte r. This is the fi rst
of t he Mart in semi-automatic keys, prod uce d
in 1903, using a magnet and batte ry action.
This is t he a ncestor of todays semi-auto mat ic
keys.

T he Vibroplex
H ora ce G. Ma r tin' ,
P a tent No. 732,648
Pat ent No. 767.303

Others Pendin g
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Now 3 wa ys

• FIBERGLAS SPREADERS .. only $99.50
• ALUMINUM SPREADERS ••• • •. • • • . . ••• ...•• • •• • •• •• onl y $79.50
• BAMBOO SPREADERS •••••• • ••• .• •• .•• • • •. ••••• •.• • only $67.50

All models us. the heavy duty Cubex support structure - 2" 0 .0.
tubular o lum. boom _ Heat treated alum. spider' - Hi-Ga in - Hi·
fBR - Single feed line opt io naL
Lnu: Win,l X... i. ' anc_ Li,d. , W ..i:: Io ,. o n ly 2 7 lb••- T J' RO la.. lIan<ll..
-LoIIJ S ff' R- P r••, .. nfld Reflee lO" Coil_ ," o S ,u b .
The CUBEX MK III g ive' you 3 FUll SIZE, FUl l EFFICIENCY, beam
a nlenna, with ' e pa ro le fULL WAVE drive n e leme nl' on each bond. All
this in h.. lf the horiJ.ontal ' pa ce required b y a 3 e l, 20 mtr. beam.- W RITE FOR FREE BROCHURE " P'

This machine not lrUara nteed nor mad",
but only li censed by
J . E. ALBRIGHT

233 Broedwa s-, New York
Special No. ----

. W3WRE• •

ei t her West er n Union or the P ost a l Teleg raph ,
who had an agreemen t with the Albright Com
puny to use the Vibroplex, only. The operators
protested, when they found that their favor ite
sending instrument could not be used just
because it had been declared illegal by the
Courts, when the keys they were using had
proved to be efficient. So, a compromise was
reached in the form of the so-called " Albright
License," a metal plate attached to the base
of their keys that read :

These pla tes were sold to t he operators for
two dollars, and once they were attached, t he
key was lega lly usable.

T he semi-a utomatic key r emained exclusive
ly with t he t elegraph ind ustry unt il CW
appeared in t he wireless field. T he earlier
wireless could not follow t he fast dots, nor
was the key itself desig-ned to break the heavy
primary current of " spar k" transformers. A
Bug, however , was used in 1909 on Wireless
as an experiment by E. N. P icker ill , from t he
De F orest Wireless Station at Colorado
Springs, by operating it through a Relay Key.
This is the first recorded use of one of these
keys for wireless telegraph)'.

T he name "B ug" is a copyright of the Vibro
piex Com pa ny a s is t he li t tle insect depict ing
a "ligh tening bug" on t he name plate of the
modern keys. T he insect is contemporary, as
is the copyr ight . However , the idea is as old as
the keys themselves, for , in the early issues of
t he " Opera tor," t he newspaper of t he profes
s ion in t he 1870's and 1880's, ca r toons of the
" P lugs" ( those " lids" of the wire who broke
with intent to interfere; used a busy wire to
pract ice. or as one wit of the day described
it "6ASTISE"; a nd generally made life miser
able for t he busy oper ators ) , quite often had a
ca refully sketched insect , much like a mosquito.
inserted in t he dr awing. It does not a ppear in
any ot her type of cartoon.

companies on t he effic iency and speed of the
instrument. Now t ha t t he ty pewriter was be
ing used more and more in the telegraph offices,
t he increased facility in receiving made it a l
most imperative to have a faster transmitting
inst r ument.

Western Union, and Post a l Telegraph finally
agreed in the use of th is key by the operators,
but only if the instrument were set for a
maximum of eleven dots per second. Some of
the office managers insi sted that the weight
be soldered at this setting. This, of course,
achieved a universal rate over all the wires.

Wit h the acceptance of t his instrument by
the telegraph com panies, the dem and for it
beca me even greater, a nd many independent
manufacturers made a comfort able profit from
t he opera to rs who wanted their ow n personal
keys. However , t hese " Bootleg Bugs," or "II.
legi t ima te Bugs" were not accepted for use by

"Al bright license." This brass plate. aHached to
base of keys not accepted by the teleg raph
companies. authoriud the use of the key by the
operato rs.
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J im E. Thom pson , Jr. W 4THU
8 129 Elsie Ci rcle
Norfolk 3. Vi rgini .

Cure that Angry Bond
Audio Selectivity; Your key to improved CW reception

D o you own one of the less expens ive short
wave r eceivers t hat makes an excellent

showing in all r espects---except selectivity?
Do you always have t r ouble copying the other
fellow because of QRM, and in many instances
lose his s igna l altogether? This annoyance
takes away f r om the enjoyment and pleasure
of amateur radio. If this is your problem, the
government has already solved your problem
for you-both simply and cheaply. The cure
for your select ivit y problems is a filter which
wears t he tag: FL-S Audio Filter.

Audio filters, like all other types of external
fi lters , have t hei r disadvantages, but cont r ib
ute ma ny outstanding features . A list would
include: no ext er na l power requirements, good
select ivit y, low cost a nd absolutely no internal
connection to t he receiver.

The filter unit is available from most large
sur plus stor es. By the way, when ordering
f rom any of the larger sur plus stor es, specif y
both the FL-8 and the F L-5F Audio Filters,
a nd let them send t he one which they have on
hand at the t im e. Try to secure a FL-8 filter
because it has bu ilt in "peak-null" swit ching.
The price should be under five dollars for the
FL-8 and under four dollars for the FL-5F.

Circuit wise, the filter consists of six L-C
tuned circuits, t uned to a f requency of 1020
cycles. Three of the t uned circuits are devoted
to the peaking f unct ion and t he remaining
three are used in t he nulling circuits. The dif
ferent functions are switch selected by a t hree
posi t ion switch, marked: Range (peak), Null,
and Both (filter off) .

In oper ation t he filter passes only those sig
nals that beat with t he BFa to produce a beat
tone of 1020 cycles. A s a result the filter
"washes" out most of t he QRl\I a nd QRN that
are not audible a t 1020 cycles. Thus t he spec
trum is r elatively clear of all s igna ls except
for the 1020 cycle beat tone.

It might be well t o say, here, that the filter

.,
,!

cannot be used on "fane" a s a peaking filter
because it is f a r too selective to pass voice in
telligence, but can be useful in eliminating
heterodynes.

T here are many different uses fo r the filter,
but the mo st simple is to use it just as a ser ies
f ed filter and connect it to the output of the
receiver via t he headphone jack. Two methods
of operation are li st ed her e ; both are equally
effect ive.

The easiest way of producing high selec
tivity at the least possible cost is to insert t he
filter in ser ies with the headphone line. Make
sure t hat the wire from the r eceiver ground
(c hassis) goes to t he filter ground and not to
the filter input.

Inser tion of t he filter into the headphone
line produces good results, but with one draw
back: the filter presents attenuation to the
fi ltered signa l. During sever e fading, the sig
nal may become entirely inaudible because of
the attenuation. This can be easily cor r ected
with the use of an audio amplifier. This audio
amplifier f ollows the filter so that it boosts
t he filter's output, resulting in gain instead
of a loss. Any audio amplifier that you may
have around the shack will do. I used a tape
r ecorder. Be sure to use shielded cable to
avoid hum. Speaker output can now be en
joyed, but if you like " cans" just hook t hem
up to t he output of your amplifier. You will
probably need a .05 mid condenser in series
with the amplifier input t o give de isolation.

Mod ification of t he FL-5F Filter

The funct ion switch of the FL-8 filter can
be eas ily a dded to the F L-5F . Obtain a t h ree
posit ion double pole swit ch and wire it a s
shown in the diagram. This will allow you to
se lect either : peak, null, or bypass.

To put t he fil t er in oper a t ion, just plug
t he filter into t he receiver headphone jack.
Turn t he fil ter 's fun ction swit ch to "Both" and
tur n on the receiver. The r eceiver should per
fo rm as usua l. Now t ur n the fi lter 's function
swit ch to "Null" and tune across a st r ong C\V
signa l. You will not ice that there is one spot
that seems to attenuate the signa l t o a very
low level. This is t he nulling and peaking f re
quency of the filter. Now that you have used
the filt er f or nulling a signal, set the function

(Turn to bottom of next page)
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Allie C. Peed, J r. K2 DHA
34 Ash ley Drive
Rochester 20, N. Y.

D lD you ever notice that most of the books
and articles which treat with broadcast

interference deal with the subject from the
st and point of interference by ama t eu r trans
mitters to receivers operating in the broadcast
band? But, the reverse situation can be a prob
lem to urban hams who live fairly close to
broadcast stations.

Take it from one who knows, this can be a
problem of some magnitude too. I live wi thin
sight of the antennas of five local broadcast
stations-not to mention two TV stations and
a couple of F'M stations. All of these are
within a two mile radius of my QTH. From the
initiation of operations from t h is loca t ion
there were m ultiple appearances of b roadcast
signals of poor quality but good strength in
the lower ham bands . The tuo-meter band was
blanketed and for all practical purposes totally
unusable, SO-meters had about fifteen dist inct
places where strong Be "garbage" could be
hear d, and t he 40-meter band had about six
S-9 spots. H owever , I accepted t hese a s my
cross to bear and went about fitting my operat
ing into those frequencies which were clear of
the in terference.

Then, recently, I installed a new antenna
twice as long as my previous one a nd the ripe
banana hit the fan! T he BC interference be
came so strong that operating on SO-meters
was imposs ible at any point , and better than
half of the 40-meter fane band was occupied
by a mushy omelette of several broadly tunable
Be signals. Obviously something had to be
done.

There is no need to recount at great length
all of the empirical things that were tried in

(Con tinued from preceed ing pa ge)

switch to "Peak" and listen to the same signal.
You should hear nothing but this one signal.
Now tune up and down the band. There is
quite a difference, isn't there.

The best method for t uning the desired sig
nal is to tune the receiver in the " Both" posi-

attem pt s to locate the source of the trouble.
None of these did much more than give clues
to areas of possible difficulty. In fact, the so
lution to the problem was greatly complicated
by the fact that no single thing completely and
clearly was the total sou rce of the trouble !

Fi rst, it was noted t hat BCI was ex perienced
in every a udio a mplifier in the shack (an in
tercom, a tape recorder, a nd a phone amp )
when the lead-in fro m the new a ntenna was
brought in through the wall and connected to
the r eceiver (a Hallicrafters SX-10 l) . T his
was fir st thought to be due to the fact tha t the
RG-SU coax came through the wall and passed
right by the Roma x bringing the ltO-volt ac
power into the sh ack. Since Roma x is un
shielded, having as it does only the two power
lea ds and a ground wire surrounded by in
sulation, it was decided to lessen the coupling
bet ween t he power distr ibu tion system a nd the
antenna. This was done by replacing a ll of the
Romax with BX cable which is enclosed in a
grounded metal sheath. This ma de some im
provement in the strength of the Bel in t he
a udio amplifiers, but had little effect on the
st rength of t he interfer ence in the ham bands.

Next, the grounding of the station equi pment
was investigated . It was t he usual hurriedly
installed temporary t ype which we had never
gotten a round to re-doing properly. It con
sisted of u ground clamp on a convenient cold
water pipe. Then, a s additional pieces of gear
were added on the operating desk, they had
been merely allowed to ground t hrough t he ir
interconnecting leads or pieces of hook-up wire
had been run from one chassis to another-a
real mess.

tion. When t he desired signal is found , switch
to " N ull." Now very carefully tune the re
ceiver unt il t he signal is nulled out. Turn the
fi lt er to peak and you will have t he signal
tuned perfectly.

Well, there you have it. F ive dollars and
half an hour's work will surely be rewarded
with improved reception. . .. \V4THU



station a ntenna or equipment. So, the invest i
gation was pursued a long these lines .

First, the an tenna it self was inspected.
Every solder joint was sweated. E very screw
connect ion was "str apped" wit h bra id a nd
soldered. T his was done just to be sure that
no no n-linear joints were present in the
an tenna system to a llow mixing to take place.
One pa r ticula rly bad j oin t was f ound and
cleaned up a nd t his made a gr atifying improve
ment in t he BCI situation. While I was up
on the roof t he connections on the TV a ntenna
were clea ned, tightened a nd given a coating
of protective spr ay j ust to be sure that t hey
weren't contribu ting to the trouble.

Next , the TR switch was suspected since
t hese have a bad r eput at ion when t hey are
subjected to strong local signals. So, t h is was
removed and replaced with a coax relay. Again
some improvement was noted, but it was st ill
poss ible to find a few of the stronger Be s ig
nals on both 80- and 40-meters.

The next a ssumpt ion was t hat t he mixing
must be taking place in the rf amplifier a nd
mixer stages of the station receiver as a result
of their being overdr iven by the s trong Be
signals . The best way to check th is seemed to
be to keep t he Be signals out of the r eceiver
f ront-end. So, for th is purpose, a high-pass
fil ter was indicated.

So, back to the textbooks. No need to go
through t he tedium of the calculations. End
sections, M-derived, T-configur ation were
chosen with a consta n t-K, T-configur a.tion cen
ter-section. It was decided to have t he filter
cut-off at 2-megacycIes which vva s well above
the highest broadca st frequency. ( If I fl tl-meters
had been a cons ideration, t he cut-off frequency
would have to have been moved down below
l .8-megacycles.)

Knowi ng that t he filter was to work into a
nominal 52-ohm coax li ne, a nd using the usual
value of m = 0.6, a fil t er was des igned by
plugging t hese values into the bandbook
formulas a nd t urning t he mathema t ical crank.
T hese reduced to the values shown in the
schematic a ccom panying t h is article.

Since the inductances required are rather
small, it would be possible to wind them your
self or cu t a ppropr ia te lengths from commer-

".oOl4 4/1\ml

car-'" 2.06)J~

ce
.0014 4mml

LIr-" 6.8 e~~

All of the old grounding was r emoved. Three
of the copper plated steel ground rods sold f or
rf grounding purposes were obtained. T hese
were driven down into t he ground a t three
locations alongside the house about ten feet
apart, They were all bonded together with #6
aluminum grounding wire and a flex ible lead of
.... 1:r 2 stranded copper was brought f rom this
into the shack through t he wall . T his was run
from grounding poin t to g rounding point
among the gear on the operating desk. Each
point of connection was fitted with a copper
plated lug of pr oper size crimped onto t he wire
and soldered thoroughly. This m ade some im
p rovement in the Bel s ituation a nd also served
to clear up some of the chassis which had
p~eviously ha d a tendency to "tickle" just a
bit when t hey were touched with sweaty hands.

But , I still ha d BCI in the station receiver.
It was improved noticeably over when I
started, but was by no means reduced to a level
which I could live with.

Next , I carefully measured and logged t he
frequency of each place where I ha d a recog
nizable BC signal. T hen some trial additions
of mathema t ical combinations of the local B C
frequencies was tried and it was found tha t
a t every possible combination of sums of the
local frequencies I could identif y a mixture
product. It became somet hing of a game to
a dd up combinations of local BC frequencies
(including second harmonics) to predict t he lo
cat ion of a phantom mixture product. I would
t hen t une t he r eceiver to th is calculated fr e
quency and invariably fi nd my predicted phan
tom signal. Of course, t h is meant that I was
getting mixing of t he strong local signals in
some non-linear element . The m ix tu re prod
ucts were being ei t her re-rad iated to the re
ceiving system or being generated in the
system itself.

The possib ilit y of rectification a nd r e-radia
tion external to the system was first investi
gated. I bOITO\\'ed a por table battery operated
communications receiver and t uned it to one
of the stronger BC signals in the Sa-meter
band. In the shack it was a s easy to fi nd on
t his receiver as on the station rece iver. But ,
when I went outside and started walking
a round, the signal became weaker, It could be
f ound easily when the portable rece iver was
brough t under the station antenna , or near the
power-lines. T his pointed the finger in the di
rection of the mixing taking place in the

•
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cially available coils such as the B&\V
Miniductot-s or the equiva lent. However, in the
interest of having some variation in inductance
available for experimentation purposes, com
mercially available var ia ble (slug-tuned) in 
ductors were chosen (Miller 4400 se ries ) . The
calcula ted ca paci ty values were r ounded
alightly to those a vailable in the standard d isc
cera mic type ca pacitors.

A Bud CU-2104-A alumin um :\Iinibox
(5 x 2 1,4 x 2 %,") was chosen to house the filter,
but any other convenient s ize would do a s
wel l. Two chassis-mounting coax fittings
were obtained f r om the j unk box, and the
metal shields between sect ions of the filter
were cut f rom a tin can.

Const ruction took about an hour and con
sisted of drilling holes to mou nt the coax con
nectors in the ends of the box, cu t ting the
interatage shields to fit inside the box and
bending a foot on them which was drilled for
mounting inside the box . Then three holes for
the three coils, and holes in each of the two
shields for the ser ies capacitor leads and the
job was done except for mounting the com
ponents and solder ing the connections.

The slugs in the coils were set at about t he
position in thei r travel which should give t he
desired inductance within the specified range
of the particular coil. F or example, where 6.9
microhenries was called for in the end-section
coils, and the coil chosen had a range of 6.7- to
15-microhenries, the slug was adjusted almost
to the end of its travel out of the coil for
nearly minimum inductance. The center coil
had its slug adjusted about a third of t he way
in by a simila r rea soning process.

The fil ter was checked qu ickly a fter it wa s
com pleted by using a signal generator and
rf voltmeter. ( It wa s termina ted wi th 56-ohm
ca rbon resistors for the check.) This revealed
a rather nice roll-off in the vicinity of 2-mega
cycles and this dropped belov..· the sens it ivit y
of the meter by 1.6 me. Some adjustment of
the coil slugs was tried , but without much
nota ble improvement in t he fi lter performance.
So, it wa s assumed that the or igi na l settings
were good enough.

Of course, " proof of t he pudding is in the
eating." The antenna was unscrewed from the
ba ck of the r eceiver and t he filter was con
nected into the coa x line using a male-to-male
coax fitting on the receiver side. The receiver

had been tuned to the strongest of t he He sig
nals before the antenna was removed. This
signa l measured lO-db over S-9. As soon a s
the filter was installed, this sa me signal had
dropped to an S-3 on the meter-hardly no
ticeable above the noise level. The insertion loss
on the amateur signals wasn't s ignifi can t . bur
ther checking of t he 80- and 40-meter bands
revealed that the last vestiges of the Be
signa ls were hardly noticeable at any point.
1 now had the f ull band back in opera t ion fur
ham purposes.

The conclusion was that there were several
cont ributing factors to the Bel In the ham
bands. Strong local Be signals were given an
opportunity to mix due to conditions in the
equipment lashup. By proper attention to all
of these, the problem was effectively eliminated.
It was a long hard process, but t he results
were worth it.

If the investigation with the por t a ble re
ceiver had revealed that the spurious Be
signa ls were coming from some externa l recti
fication and re-radiation phenomenon in the lo
cality, the problem would have been even more
complex and its solution would probably have
necessitated calling in the local utility com
pany int er ference expert. Poor joints in the
wires of the power system can act as rectifiers,
and the attached power lines act as both an
tenna for reception and for re-radiation of the
mixture products. The power company is a s
interested in elimination of these lossy j oints
a s you are, and if you can demonstrate that
you have reason to believe that you have one
in your vicinity, they will usually offer con
sider able expert help in its location and
elimina t ion.

But. utility I.ines a re not the only off~nders.

Troubles of this sor t have been found III cor
roded j oints in metal gutter ing a nd down
spouts on buildings, corroded connection in TV
antennas, in heating ductwork ins ide houses ,
and even in fu seboxes with dir ty or corroded
connections. To locate these is oft en difficult
and time-consuming. Pity the poor OM who
has such a rectifying joint right in his own
antenna tower!

The references which proved most helpful in
work on this problem were:
I- How to Loeate and Eliminate Radio and TV Inter

Ierenee, Robert D. Rowe. Second Edition , J oh n F.
R ider, Publisher. .

2- Televis ion Interft'renu, Itl!l Caueee and Curt's, Phd
Rand, WIDBM, First Edit ion. N elson Publishing
Com pa ny .

3- T h e Radio Amateur's Handbook, Chnp ter on }.;Iimi
nating Br oadcast Interfe rence, ARRL.

4~The Radio Handbook, F'if'tcent h Ed it ion. Chapter on
Televistcn a nd B r r- a dcu st Inter ferenc e, Edito r-s lind
E ngin eers. Ltd .

I'arll List
1- ) 1inibox, I) x 2% x 2~-,", Bud CU-2 104-A or s imillir.
2 ea. d ise c eearnic capacitor. 0.001 m ic ro fa rad IC,. C:,.
2 ea . disc ceramic capac itor, 0.0015 m icro fa rad (Ca, C.).
2 ea. Miller 4406 adj us table r C coils 16.7 to 15 m ic ruhY. J

( Ll. La) .
I ea. Mi lle r 4404 ad j ustable rC "oil \ 1.5 t il ~.2 micrllh y. j

(L»,
2 ea. 80-239 chassis mounting coa x connectors.
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Viking Ranger II

T H E Viking Rangel' probably needs less in
traduction to the amateur fraternity than

most any other piece of gear. It was the creator
of the trend towards making a sma ll and com
plete transmitter package by the incorporation
of an integral VFO. No outboard gadgets ot her
than your mike, key, ( cr yst a l if you desire),
or antenna relay is required to put you on the
air on an)' band from 160 to 6 meters. The
Ranger II incorporates all of the modifications
and improvements brought out for the basic
Ranger to date, wrapped up with in a new two
tone grey ventilated steel cabinet.

The Ranger II is des igned to meet the needs
of the greatest possible nu mber of amateurs;
General, Technician or Novice, C WOI' AM
phone, the 6 meter ent husias t or the 160
meter special ist- a nd all of the bands in be
t ween, a ll as a fixed sta tion or portable. In
add it ion, the r f section may be used a s an rf
exci te r to drive anything in the kilowatt class,
and the audio sect ion will drive a ny high power
modulator. P hysica lly it is small, being 15:lh
inches wide by 9% inches high , and 14 inches
deep, weighing in at 43 lbs. T he input of 65
watts on AM phone and 75 watt s for CW will
work anything in the world.

Osci llator C ircuitry

It would be well to follow the block diagram
of F ig, 1 to clea r ly picture the whole of the
t ra nsmitter system and its com ponent parts .
The oscilla tor is the heart of the Ranger II,
Separ ate calibr a ted bandspread dia l sca les are
provided for each of the seven bands and 6 to
1 r atio planetary drive mechanism results in
excellent tuning acc uracy and smoo th control.
T he plex iglass diu! is edgel ighted. T en kilo
cycle calibr a tion increments on each band pro
vide uni form and accurate d ial in terpolation.

Although frankly not des igned for frequency
meter accuracy, checks with a 100 kc crystal
oscilla tor will excite your a dmira tion. The
VFO employs a ser ies tuned Colpit t s ci rcuit
with a 6A U 6, using t wo sepa r at e tanks. One
covers t he L 75 mc to 2.0 me f requency r ange
a nd the other t he 7.000 me to 7.425 me range.
The VFO tank cir cui ts and the output ci rcuits
a re controlled by the f ront panel switch indi
cating the band of transmitter output. Tem
perature compensation, optimum cir cuit des ign,
rigid construction and voltage regulation re
sult in a high order of st a bilit y. T here is fr-ee
dam from "wobbulation" under modulation, or
"yoopi rig" when keyed . On the 160 meter and
80 meter bands, the V F O out put remains on
the 160 meter tank. On the 40, 20, 15 and 10
meter bands the VFO cha nges to the 40 meter
osc illator t ank. On the 6 meter band, additional
capacitors a re switched across this tank to
lower the VFO frequency to a harmonic rela 
tion to the G meter band and add addi tional
" C" to the osc illator to enhance st abilit y.

A 6CL6 acts a s an isola tion st age a nd broad
t uned frequency multip lie r when the VFO is
used . Dur ing cryst a l osc illato r oper a t ion, how
ever , it f unctions a s a hot ca thode oscillator .
Gr id-block keying is employed for t he oscil
la tor , the 6CL6 isola tion s tage and an a ddi
t ional 6C L6 buffer-multiplier, u t ilizing a
12A U 7 a s the keying t ube. T his system is
called "Timed Sequence Keying." To a void
adja cent channel interference. a wave-shapin g'
fi lt er is used in t he 6CL6 circuits. To avoid
chir p when the VFO is keyed, t he 12AU 7
permits the VFO to start before the 6CL6s
conduct a nd cont in ues osciflation un til a f ter
the GCL6s stop conduct ing. T her e is a VFO
keyer adj ust control \vhh-h pe rmits adjustment
of t he " hold" ti me in orde r to permit r a pid C\\'
break-in ope ru tion to sui t t he operator.



When operating break-in, a slight arcing at
the key may be noticed in your receiver . This
is not transmitted over the air, and may be
eliminated by ins talling a ~ % millihenry rf
choke in each key lead right at t he key. On
the lower frequency bands . the rf stages are
sufficiently broad as to permit a change of f re
quency within a CWOI' P hone portion of a
band by means of the VFO alone. Obviously
th is would be more difficult on 10 and 6 due to
the size of the bands. F or greater excurs ions,
t he dial marked "exciter," fi nal dip and load
ing will of course have to be touched up. P ra c
tice will quickly indicate the degree of latitude
in this respect that you will have for the
bands you use the most. A " spott ing" switch
position permits you to observe your transmit
ting frequency without unnecessary radiation
on the air and to "zero" in on a transmitting
station.

RF Circuit Operation

The 6CLH stage used as a buffer-multiplier,
mentioned earlier when the keying action was
described, uses a tuned high Q plate circuit
which is tuned to the same frequency as the
final on all bands . P rotection against excita
t ion failure is derived from a cathode resistor .
T he band switch and coils are fully shielded to
avoid any possible inter act ion, insuring clean
circu it isola t ion and preventing instabilit y. T he
output of th is stage is controlled by a
potentiometer which controls its screen volt-

age. This permits precision in adjusting fina l
grid drive. An additional multiplier stage, not
present in the or iginal Ranger, uses a type
5763 tube. It is switched in to drive the 6CL6
buffer-multiplier when operation is to be on
6 meters.

T he final stage uses a 6146 with a completely
band switch pi -network of Hi Q design. The
range of antenna im pedances which may be
matched on all bands is 50 to 500 ohms, plus
the tuning out of a wide range of inductive or
capacitive reactance. The range of antenna
impedance which may be matched at fre
quencies above i me extends, roughly, from
25 to 2000 ohms. The 6146 is protected from
excitation failure by a 6AQ 5 which is con
nected in shunt with it's screen dropping re
sistor. When excitation failure is encountered
from any cause, the 6AQ5 conducts and lowers
the 6146 screen potential to approximately
plate current cutoff. T he screen of the 6AQ5
d amper is connected to a voltage divider mak
ing the stage continue to conduct even at ex
tremely low plate potential va lues. Under this
cu toff condition the 35 to 40 ma current is in
dicated on the transmitter multimeter. It is
not the plate current of the 6146 but is the
plate current drawn by t he dam per t ube.

The Audio Syst em

All t r iodes are employed in the speech and
drive r stages. T he fi r st and second ampli fier is

6CL6 6146
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the high gain 12AX7, ample for any crystal or
high impedance dynamic microphone. A three
circui t microphone j ack is provided to accom
modate t he addi tion of a push-to-talk r e lay if
PTT oper ation is desi red . A 12A U7, parnllel
con nected to a driver transformer is the source
of low im peda nce drive for the m odulator. The
modulator, employing- a pair of 7027 tubes in
push-pull class AB can del iver m or e t han
enough audio for 100 % amplitude modulat ion.
P late satur a tio n limi t ing p revents large swings
beyond f ull modula t ion thereby pr oviding som e
limiti ng to reduce distortion and s pu ri ous ou t 
put. The modulation transformer has a ter
t iary feed-back winding cou pled to t he g-rid of
t he audio p ower driver. 'I'his pr ovides damp ing
fo r improved reg ula t ion, stabil ity and a fl a t 
tened frequ ency res ponse. Th is method also
enhances t he direct dr iving of external m odu
lators when the Range r II is u sed a s a n ex
citer.

T he secon da r y of t he m od ulation t r a ns
fo r mer is center t a p ped , to fill t he r equi re 
ment s of a n a udio drive r pcrrni t t ir ur it to work
di rectly in to the gr ids of extern a l h ig h powe r
Class B modulators. T he leads a re filtered and
by-passed, and made available at the exciter
auxiliar-y plug at the rear of t he chass is . By
us ing one half of t he secondary wi nd ing, a
nominal 500-600 ohm output ca n be obt ained
for driving large speakers used in paging or
public address work. T'hi r -ty-t hree watts of
audio are available at the output of the m odu
lators for any application required. T he fre
quency response r a nge of the modulator sec
t ion is fl at with in 3 db from 250 to :1 000 CPS
wi t h a very pronounced r oll off above a nd
below t hese frequenc ies . The passed r a nge is
sufficient for pleasing quality yet co nfines the
audio power with in these frequency limits f or
a noticeable audio punch.

Th e Power Su pply

This IS a conven tion a l dual plate voltage

Soeciflcefions of the Viking Ra ng er II,
Preq ue ncv Rang e : 160 , 80, 40 , 20. 15. 10 a nd 6

me ter be nds.
Power Input: 65 W atts AM Phone, 75 Watts CWo
Powe r Re quire ments: 10 5-1 20 VAC. 50/60 cycles,

260 wa tts .
Fr e ~;uency C ontrol: Inte g ra l VFO , or two switc hed

cryst a l positi on s.
Ut iliza tion: A I ~ - rou nd portable o r fi xed t ran s

mitte r, RF Excite r. Speech or power am plifie r.
or power supply source.

Form and Pric e : Kit No. 240· 162-1 _. _.. .. $249.50
W ired No. 240-162·2 . " . $359.50

Ma ke r: E. F, Jo hnson Compa ny, W a se ca , Minno
$o to .

sup ply , em p loyi ng a 5R4GY high voltage r ecti
tie r tube and a 6AX5GT low voltage rectifier .
Choke input filtering is used in both supplies .
The high voltage is 525 volts de for the final
a nd modulators, and t he low voltage 320 f or
the rf e xcit er and low level s peech sta ges. A
6A L5 r ectifier for bias f or the keying circuits
and the modulator is f ed from a third set of
terminals on the power transformer seconda r y.
If you wa n t to power other equipment in t he
s hack, you can use the rig a s a power su pply,
from the exciter-aux iliary p lug. In addition
to the audio at thi s terminal, there is available
6.3 volt s at 5.5 amperes for filaments, 300
VD C a t 50 rna and flOO DC at 210 rna. w he n
the auxiliary plug is wired to tap off fo r ex
ter nal pc wer, the com plete rf sec t ion of the
R a ng el' , inclu ding f ilaments, is de-energized,
a 's the power supplies ca nnot provide t he
normal Ha ng e r full power requirements and
ex ter na l power u se s im ult a neously.

O p eration

The E .F. J oh nson Company d id extensive
r esearch when a ma te u r radio first faced the
threats c f T VI. T his is r eflected in minute
detail t hroughout t he Ra nger II. T h e cabinet
is elect rica lly sca led wit h flex ible monel b ra id
on the ins ide of t he front pa nel and large
ca binet overlap. A cu p type sh ield sea ls t he
meter, and spr ing type contract washers on
the fron t panel sh a f ts prevent possible radia
tion from sh a ft clearance openings. T he power
line and relay jack ci rcu its have double L t y pe
fi lt er s; all a ux iliary socke t , m et er , di a l lamp,
key, anti meter lamp leads are equi pped with
L fi lt er networks. T o m .ni m ize harmonics, in 
terior harnes s leads a nd filaments are by
passed to the chassis. Careful by-pa ssing of
the final a nd design of the output circuit were
aimed at reducing harmonics. T his deep in
terest in TVI led to t he investigation of causes
beyond the well eng ineered transm itte r. Im
proper grounding in the sh ack , as well a s
improper impedance matching, turned out to
be another major sou r ce of trouble . This a ffl ic
t ion troubles many an inst a lla tion, rega rd less
of the equi pm ent, so if you are one who is
being so dev iled, beg , borrow, stea l 0 1' buy
a V ik ing Rangel' II Operating l\Ia nua l. Ther e
is a g reat deal of common sense procedures
w it hi n it which could be applied to your sha ck ,
both on the subj ect of T V I prevention and
proper load ing and m a tchin g of your antenna
system .

One panel meter serves as a mu!t im eter,
providing ample indietation of tuned circuit
operation, switchi ng between osc illa t or , buffer,
grid, final plate and modulator. The manual
tuneup ins tru ctions are a little confusing in
that v..·hen t old to tune the "buffer" you r con
trol is marked " e xciter" on the panel. I would
have preferred a slhrh t .ly di fferent t urn-on,
turn-off sequ ence in m ode sw it ch ing, but I



guess you ca n 't please everyone In every detail.
Put t in g the equipment on t he air was re

vealing. I had a warmed up BC-221 a nd a
75A4 ready to check calibration, but had little
to do since the VFO dial markings fell right
into the slots they were supposed to. The
first firing up was late in the afternoon on 75
meters, with the initial CQ answered by a chap
two st a tes away who said his xtmr had been
on 15 meters, but I sounded so good on 75 that
he bust his buttons changing bands to call.
Equally flattering remarks were produced on
six and then the other bands. \Vi th scope a nd
panadaptor on , t he bug contacts were polished
up, but no fault had shown up t here either .
The design and bugs on th is equipment had

been worked ou t so long ago that it might
have been presumptious to hope to dig up
flaws thousands had been unable to find. The
unsolicited flattering remarks were in them
selves outstanding. I even tried to QR:\I my
color TV receiver on 3.579545 me with no
luck!

There is the Ranger II for you. It covers a
whale of a lot of amateur bands in a day when
many people speci a li ze in just one of them.
It gives you long or shor t range communica
t ions to fit any geographic requirement or
environment or sk ip, and is a good basic piece
of equipment to use a s a st anda rd for the
measurement of other gear which you can be
s ure will be hard put to meet it. .., W 4API

Zerobeatnick
Gus Gercke K6BIJ

K6BIJ
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- Ratio of about 1 :5 is acceptable.

There are dozens of transi stor osc ill ator
circuits, I used j ust one of them, you m ay
find a better one.

Wit h the 2N169A use f u nda men ta ls on 80 &
40 and harmonics higher, you may raise the
voltage to 6 or 9 volts if you need higher ou t
put.

I n some cases you will be able to use your
V F O as a Z-B, this will give you an additional
advantage of st a ying on anot her guy's fre
quency (or d rifting with him) during a long
list ening period.

SWI ~OFF: Cor -tO M (CI covers the band ).
Om : for 80~t [use iron s lug to cover ba nd ).

S ':t Rl Cor smooth regeneration over both bands. T his
can be a screwdriver adjustment.

1.1- 3 tu r ns ,#1 8. th " long on a slug tunes coil form.
1.2- 5 turns .ti'24 over L l.
CI- 365 mm Cd variable.
C'-Bunch of s flver m icas totalling about 2000 mmfd.
C3- S ame. about !1000 mmf'd.
0< - .05 mCd disc ceram ic.
C5- 100 mm Cd mica . or cera mic.
H I - ¥.: meg pot.

T il E main difference between an expensive
modern receiver and a cheap old one is:

1. Stability of its osciIlators.
2. Price.
If, while listening to a good SSB st a t ion

(be su re it is not just someone talking thru a
garbage disposal u nit), you have to retune
every few minutes to take the "Donald Duck"
out-you better meet Zerobeatnick.

Z-B is just a t r a nsi stor oscillator used to
zero-beat t he incoming sig nal at its frequency
(or a CW signal a little off its frequency),
and mix with it in the f ron t end of your
receiver with your BFO off.

Z-B does not drift, a s it does not generate
any of its ov...n hea t (it oper a t es on 1 rna Sv},
it dces not pick up heat generated in the
receiver ( separate box), and it works into a
const a nt "load"; you can leave it for hours on
a 8SB group and watch them drift in all direc
tions. The drift of your mixer oscillator is
st ill there ( BFO is OFF), but all it can do
now-is cause the s ignal t o get weaker j you
cannot change the voi ce pitch, using your
receiver controls , even if you want to do so
(remember the BFO is off ).

There is on ly one trick in using Z.B.: to be
effective it must sup ply a sig nal of about the
sa me st r engt h* (at the point of mixing) as
the s ignal you are li stening to.

T he m ix ing po int can be t he a ntenna ter
minal, or some point on your rf or mixer st age,
and will di ffer f rom receiver to a receiver. It
must be found ex pe r iment a lly, as too much
input will result in a blocking action (only
very st rong signals will get thru); too little
input wi ll cause only weak SSB s ignals to
sou nd norma l, strong- ones will sound as SSB
sounds with BFO off.
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long John
for Six Meters.

S I>EC IFICATIO NS MODEL LJ·6
D e s;gll C" ,lIer .. .. . .... .. .. • • • •• • • • •.• . • 5 0.5 MC
Glli n •• .• .• .. • .•••• ••••• •••••••.•• •• •• 13 DB
F / R H..H;,. •• • . • • • . . . . • _. .. . . ... ..... . . 2 3 DB
V .S.Jr7 . H.• • • • • • • • • • 1:1 .1e95 th a n 1.5 :1 within 2 Me
lIor~ . Ream Width ••••••••••• 4 5 0 (I ¥ .l power points )
Impedan ce •• •. •.• .. . .• • a ny sta nd a r d co.a xia l c aLle
Ol" 'rall lenglh •.•• .• ..••• • • •• • •• •• •• • . .. • 2 1'-6"
;" O', W e ight • • .••••••••••• • • .• .• • • • ••••• I S Ihe.
S h i p p i nll WO'i~h l •• .• . ...• . ••.• .•• ••••• . • 2 0 lb e,

2769 CAROLINA
REDW O OD CITY, CA LI F.

No looks To Read-No Visual
Gimmicks To Distroct You. Just

lislen g od learn

Based on modern psychol.gleal
tec hniques _ This courn will like
YOU beyond 13 w.p.m. In

LESS THAN 34 THE TIME
Avoilable also on mognetic ta pe

See Your D~al" Now'
PRICE
$9.95

EPSILON
RECOIIOS

Reyco Multiband Antenna Coils
Traps for dipoles ••• high strength .•• moistu re
p roof guaranteed to ha nd le a full KW.
Mode l KW·40 coils will, with a 108 foot onlenno,
provide operation on 10-1.5-20-40-80. $12.50 '111.

For informution on other models write:
FRED L. REYNOLDS W2VS, 492 Royenlwood AVII.,

Rochesl.r 19, New York

GENERALIZE YOURSELF!

LEARN RADIO CODE
The EASY WAY

Album Contains
Thr• • 12" LP',

2'12 Hr.
" Instruction

Surplus at Surplus Prices
Sel. Rect. 50 amp full wave bridge for 12,24,28 vdc
can be used 3 phase for o ltern a lors 5x7x7 5 Ib $10.00
Copadtor 8000 MFD 55 WV w/mount 2 lbs ... $1.95
RTTY Po lar rel a y 30-60ma 2 @ $8.00, $4. 95 eo. w t. P.P.
Dyna molor DM53AZ 12v in 220v out @ .80 rna

3 Ib $3.95
SO LA constant vo ltage t ra nsf . 95v - 125v 1 phose

60 cy..520 omps exce l condition wgt. 11 Ibs $7.00
Glide s lope ree, # 443 apn w/tubes & xla ls good

condo lots of good ports approx wt. 11 Ib s . $2.00
VARI ACS 1 omp $3.00 O· 135v 60cy wt 5 lb 3 amp $5.00
Meier dc 2.5ma e ither side of center on 1st scale

25mo either side of center on 2nd sca le w/built in
schunts 3" rnd good for t ra nsisto r w ork 1 lb ..$2.00

Nichol ca dmium battery 10 amp hour rechorgeab le
5000 t imes or mo re 41/2x2%x3,4" 1.37v w t 1 Ib $2. 00

All prices f .c .b . San Antonio Tex . IN TEX AS odd 2%
tax. Please send postage, excess refunded immediate.
Iy. Price s sub ject to change without notice.

" TEXONIC COMPANY
P. O. Box 13103. San Antonio. Texas

FEATURES
Designed for mcnlimum forword goin.
Gamma Motch for ee-ex feeder.
Finest grade oluminum t ub ing.
Exceptionally st rong since there are no drilled

holes.
All alum inum construction elimina tes electrolysis.
Enti,e beam a nd supp orts can be grounded for

lightning protection.

We a re p roud of this new long John Antenna . We've
tr ied to put in every feo ture YOU could want. The re
sult is a rea sona ble cost high gain beam which can
easily be put up and which will stay th. re pract ically
fo rever. It has a wide enough lobe so you don't have
10 swing it around all the t ime. yet gives you tre·
mend ous goin where you want it.

AT Y OUR DIS TRIBUTO RS OR WRITE DIRECT

HI-PAR
Products Co.

FITCHBURG, MASSACHUSETTS
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A High-Level

Frequency Converter
Carl C. Drumeller W5EHC
5824 N.W. 58th Street
Oklohoma City 22. Oklohome

O N E 01-' THE problems confron ting the user
of SSB equ ipment is how to get it on

another frequency. Of course if it is a factory
built job, probably the manufacturer took care
of that little task. If it's a homebuilt exciter,
the constructor has a job on his hands.

It's not that there is no literature available
on frequency converters. Far from it. Bu t a ll
these frequency converte rs have one th ing
in commo n : T hey requ ir e first that the signal
t o be converted be reduced t o the milliwatt
range. If t he exciter has a m illiwatt output,
th is is no problem. But what of the exciter
unit that you so proudly built to put out 20,
30, 50 watts? Are you going to tear out the
amplifier section and start all over again? Or
arc you going to soak up all t hose hard-fought
for watts in a swamping resistor? Dr y your
tears, son ; t here's a way to make those watts
earn t heir keep.

Let's see how we can put watts t o work in a
frequency converter. F ir st , t hough, we need
to establish a line of reasoning. Unless one has
done a bit of thoughtful study of the subject,
not many of us are prepared to equate a con
verter to a modulator. This being a construc
tion article and not a treatise on theory, it
would not be in order to take up the proof of
t hat statement. If you're one of t hose hard-to
convince souls who must have pr oof , read
Chapte r 10 of Ca rson 's P rinci ples of Applied
Electronics, published by l\'1cGraw-Hi ll. Now
that we've convinced the skeptics , let's get
into the job of planning the construction of a
modulator ... ah, that is, a frequency con
verter.

First, let's review the types of modulators

ava ilable f or use. There 's t he plate modulator.
It r equi r es t he modulating f requency to be
inser t ed in t he p late circuit, effect ively in
series wi th the de power supply a nd also in
series with the rf output tank. 'Ve note t hese
items and consider the next in line, control
grid modulation. This has the modulat ing fre
quency in ser ies with the de grid bias a nd with
the rf input ta nk. Ag a in we m ake mental nota 
t ion and progress to a t hird type, the su p
p resso r grid modulat or. This is more simple,
requiring only that t he modula t ing f requency
be in series with the dc suppressor g r id bia s
supply. It has just one nasty aspect : tubes
with suppressor grids brought out to external
connections and with suitable suppressor con
trol characteristics are not in bountiful sup ply
in the average amateur 's junk box. Let's re
gretfully pass t his system by a nd consider
a nother , cathode modulation. This is a beast ,
par taking of all the di sadvantages of both con
trol grid a nd pla te modula tion while possessin g
none of the advantages of eithe r . with a wry
face, we bury t his in File 13 and go on to
consider screen grid modulation. Ah , this has
promise! It asks only that we insert the modu
lating frequency in series with the de screen
grid supply. Better still, many common t ubes
have very excellent screen grid control charac
terist ics .

H aving picked out what appears to be the
most promising fo rm of modulator, we next
take u p the problem of how to squirt t hat
modulating frequency into the screen grid.
There are many ways it can be done, but we're
looking for the lazy man's way. T he problem
is somewhat complicated by t he fact that
we're going to be modulating with rf and
not af.

We coul d do it with a tank circuit , tuning
the t ank to the modul a ting f reque ncy. This
has d isadvan t ages. It requi res a n extra con
trol, one t hat must be precisely adj usted to
exact resonance if it is to offer a non-reactive
load to the exciter (and we very much want
just such a load) . T hen , too, if such a tank is
used with either control grid, cathode, or plate
modulation, we have the very nast y sit ua t ion
of two tanks in series, wh ich can engender
lovely headaches springing f rom in t eraction
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50 OHMS
OON· REACTIVE

New 2m Pre-Amp with the
New Nuvistor (6DS4)

to minimize over-loading &
cross-mod ulat ion

Matches l W-bt VHF C onverters - $18.50

2-4 Db Gain and
Excellent
Noise Fa ctor
Two Tube
Cascade Circui t

Not a Kit $19.95 pcstpeldLW-Sl

BUY STANDARD BRAND

~~~~SfoNTUB E 5
it:t.

RCA - GE - SYLVANIA - RAYTHEON
All premium qual ity rr e s h stock In o riginal manutncnn-crs "
boxes. FIX YOUR OWN TV by replac ing defective tub,,~ 

(most u~u al trouble) and save he avy repai r bJlls l Call u r
write, Dept. 8, fur

FREE TV TROUBLE SHOOTER CHART
whic h tells how to fix It yourself. We'll Includ e giant new
Zalytron 1962 Catalog of Tube~. Parts. Rad io Amateur.
CItizens ' Band and Stereo HI-FI, as well as Test Equipment
and Speci al Pu r pose Tube s - all s tandard brands - all at big
BIG SAVINGS l A Goldmlne of Bargains fo r YOU!

ZALYTRON 220 West 42nd St., N. Y. 36.

LW ELECTRONIC LABORATORY
R2, JACKSON , MICHIGAN

Octol plu g on eese plugs into octal sockel l or a ll
power & conlrol leads.

Requires 150v. DC & 6 .3v AC/DC
Provision l or exte rnol On /Off Conlrol & Goin,

il desired.

Two He lical Fil
ter Elements re
duce inte rference
from other see
vices by 20· 40
Db.

11--0;, . .

RedueH lrrterh re nee and FGr ALL Amateur- Trans-
Noi se on All Mak" Short mitters. Guarantud fin
Wave Rece ivers . Mun WlWld 500 Wi th Pllwer for P I.
Wi de ReeepllBn S tronger . Net or Link Direct Fled.
Clearlr on All Band , l Light. Neat. W. atherprBof

Complete II shewn total length 102 ft. with 81 ft . or 12 ohm
loalanc.-ed feedUnc. lI i- lml.ad mulded resonant trapl . (Wt. a oz.
1" J: 5" lOOK). You Just tune to desired band for beamllke ,.
l ul t t . Excellent for ALI. world-wide sucr t-w as e recelven I nd
amateur transmltten. For NO\'IC~; AND ALL CI,A88 AlIlA
TEL'R81 NO EXTU.... 'ruxxne ou G .... UGF:T8 KEfmED I
EUm lnat" IS tep,rate antennas with eacettenr perf01'll1ancI
guaranteed. Use &$ Inverted V for a ll band 1l0Wllr ga in . NO
HAYWIRE uoces AI'.'E,\RANCEI ~;A SY INSTA I.LATIONI
110 -40·20-15- 10 meter b,ndl. Complete .• . .•• . . ..•. . . . . . $14 .95
fO-ltO· 15· IO met er I>andl. 54- f t . ant. (loen for w-w IWl' t ) 13.95
20-15- '0 meter budl. HuRl 'Trap. 24-ft . antenna .. . .•.• . 19.9'
SEN D ONLY sa.oo ~cnh , ck.• mOl and pa}' postman balance
COD pl"t JlOlIt'lc on arri ..l or lend ru ll price for pOltpald
dellYIlI7.

.... VII11 able onlv from :
WESTERN RADIO - Dep t. A7·3 Kearney, Nebraska

•
effects. That's why we skitter away from these
three types of modula tion.

H aving r u led out tank cir cuits , what re
mains? Ther e is our old fr iend , the r esist or .
Ah, but tha t consumes power, you cay. T r ue,
but m aybe we can pu t a byproduct of that
power, voltage, to work. Let's get into a very
minimum of theory to see how t his can be
done.

There' s an old, familiar f ormula t ha t says
\V equals E square d iv ided by R. \Vith a bi t of
juggling, we r ewri t e t hat as saying E equa ls
t he squa re r oot of \V times R. Now le ts' drop
in some figures in p lace of le tters a nd grind
out an answer F or R , let's u se 50 ohms, t hat
bei ng the load that 99 % of the exciters like to
" look into." F or W, let 's t ake 50 wa tts, that
bei ng t he power output of most of t he 100
PEP watt exci te rs commonly used. Also, to be
real sneaky abou t it , it simplifies our solut ion,
for the squa re root of 50 times 50 is 50. Th is
fifty, of course , is t he RMS value of E . W e'd
like, however, to deal in terms of peak voltag e,
not RMS; so we multip ly the 50 by 1.414 and
come up with 70.7 volts. A t the same t ime we
make a mental note that this means a 141.4
peak-to-peak voltage.

Now let's see what we can do with this volt
age. We can use it to vary t he control fu nct ion
of the screen grid, a nd that's what we're in
tending to do. A qu ick review of the screen
grid control characteristics of tubes likely to
be found in one's junk box (807's 6LG's, 1625's ,
etc.) reveals tha t this cont rol funct ion is qui te
linea r over a rest ricted ra nge above and below
the oper a ting point of 150 volts. We'll select,
then, 150 volts as our operating po int.

T his is the po int to take time out for a
sma ll lect u r e. Screen grid modu lators used in
most homebuilt and all factory built amateur
transmitters can g ive acceptable audio qualit y
... if one is very charitable about what he
classi fies as "acceptable." Let ' s have no rosy
illusions, however, about the absolute excel
lence of this modulation. The sad facts are
that it is far, far from being linear when it
goes beyond 50 % or 60 %. This genera tes sev
er a l forms of distortion, of course, but we poor
morta ls, conditioned by years of listen ing to
squeaky broadcast receivers, think not h ing of
30 % distortion. In fact, we call it good. A
spectrum analyzer, however, is not as charit
able as our "ccndifioned" ears. And a spectrum

FIG. f8
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analyzer is the thing t hat 'll tell whether a
frequency converter for a SSB signal is good
or just plain junk. The point of t his little
lect ure is that we can't get by with just so-so
linearity in this modula tor; it must be good.

Now back to our construction. Figure Iu
illustrates a possible means of getting t he out
put of the SSE exciter into our mod ulator .
Ther e is one glaring fa ult. If we fed the rf
into it with a coax cable (as we'd like to),
we'd short-circuit the 150-volt screen supply.
Rathel' t ha n have fireworks, let's slip that 150
volt power supply over into the cathode circuit,
as shown in F igure l b. This not only enables
us to f eed the screen with a grounded coax
but places the 150 volts in ser ies with the
plate supply voltage. \Ve now can use a lower
voltage power supply for t he plate.

Now that we've got our modulating frequen
cy into our modulator , let's consider some
other aspects of the circuits. I n an af modu
lator we 'd have rf going into t he control grid
a nd a composite signal present in t he plate
circuit. What makes up that composite signal?
The original rf signal fed into the grid, the
af modulating signal fed into the screen grid,
the sum of these two frequencies, and the
di fference between t hese two f r equencies. As
t here is a tank circuit tuned to a radio fre
quency as the sale load circuit for t he stage,
there is no load into which the af components
can develop power . We'll forget them, then.
The original radio frequency fed into the grid
a ppears in the plate tank circuit as the
"ca rrier ." The sum of t he audio f requency and
t he radio f requency appears in the plate tank
circuit at t he "upper sideband." The difference
bet ween t he audio frequency and the radio
frequency a ppears in the plate t ank circuit as
the " lower s ideband."

T he same conditions apply to our modulator
in which the modulating frequency is a radio
f requency signal, not an audio-frequency sig
nal ! There is one small difference, however .
That di fference lies in the fact that, because
of t he high f requency of the modulating signal,
the "sideba nds" will lie far from the "carrier."

T his might bear a bit of explanation, for it
ha s a n important bearing on both our plate

tank circuit tuning and un the amount of rf
power present in that tank circuit.

Consider the condition in which a pure rf
{single-tone modulation of the SSE exciter) is
presen t in the screen grid modulating circuit.
Let's call this F2 and ca ll the rf signal fed to
the control grid Fl. T hese may be quite widely
separated in frequency. Now, in the plate
circuit (plate circuit, not plate tank circuit),
there will be present .F I, F2, F1 + F 2, a nd
Fl-F2. All foul' of these are radio f requen
cies, capable of producing rf power when fed
into a suitable load. The load , of course, would
be a tank circuit tuned to the des ired frequen
cy. Therefore we tune the plate tank circuit to
the frequency (Fl + F2 or F l - F 2) that we
desire and hope Ieverently that we have re
jected the other three ! Don't delude yourself,
though; you'll never get t hat desired rejection
with j ust one tuned circuit. You may well
res ign yourself to the stark necessity of having
a multiplicity of tuned circuits in order to
come up with the signal you want and no
extra frequencies tossed in "for free."

Now you've got a signal on the desi red fre
quency. Your first reaction, probably, will be
one of disappointment as to its amplitude.
After all, you've observed the magnitude of
the rf coming out of a similar modulator fed
with an af modulating frequency . Ah, but
there's a difference! \Vhen you modula ted with
af, the "sidebands" lay so close to the "carrier"
that the plate tank circuit tuned all t hree of
them at once ! Now, you may recall , you are
rejecting the "carrier" (that hulk ing brut e in
which a very large percentage of the r f power
lies) and one "sideband." The remain ing "side
band," the one you've selected with your plate
tank circuit, has a right to appear "puny"
when compared with all th ree lumped into one.
Relax, pal, you've got all the rf power that's
rightfully yours. It's enough to tickle the grid
of a very man-sized Class AEI rf linear power
amplifier, too !

If you're ready and eager to reach for a
soldering iron , Figure 2 will shew you a few
pointers. The box labelled 11.1 me exciter con
tains very conventional circuits ; no need to
take up space with them. Its sale purpose is to
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Matched c!'Ystal leh tor all CB unltl...• $5. 90 per let.
l'lpecl fy equipment make and model numbers.

ASK YOUR PARTS DEALER FO R T EX AS CRYST ALS
see big n 'd display .. . It he doesn ' t Itock them, ,end ue
hlB name and order d irect f rom our l!'lor lda factory.

FL A.

MC.7 hold ....
Pin Ipaclne "'''
P in diameter .12.5

FT.1 71 holden
PIn Ipaclnl: "'..

BaRana pinl

QUARTZ CRYSTALS
FOR EVERY SERVICE

All C!'Ystals made from Grade "j."
Imported quartz-Jlround end etched to
~XIICt t r e qua n c I e I. UncondlUonall,
guaranteed! Supplied In :

FT-243 holden
Pin spaclnJl %"
Pin diameter . 093

CR I A/AR holden
Pin IPaclng %"

Pin diameter . 1 2 ~

CITIZEN BAND
All 22 fr equencies in Stock

CLASS "D" CRYSTALS
3rd overtone. .OO~% tol..ane_to meet all
FC C requfrementa. HermeticallY I~aled

BCO/U holdera. %" pin $2 95
IPadng- .050 piOl. (.098

"aUable. add Hit pllr crywtrJl. •
EACH

RUSH YOUR ORDER TO OUR NEW PLANT
U" eoupon bel ow ffW lit Clan ahh ment.

TEXAS CRYSTALS
G· 32. 10(10 CRYSTA L D RIVE, F ORT MY E RS,

For extra fast urv ice, P hone WE 8·2100

TEXAS

"'"
plnl

NOWI E ngi neer ing lampl es Bud small Quantities for proto
tYIles now made either at Chica go or Ft. Myerl Plant. 24
H our Service I

I N C H ICAGO, P HO NE Gladato na 8-8555

MADE TO ORDER CRYSTALS • S ttec ify holder wanted
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Test Lead Tip
Many vacu um tube volt meters a re equipped

with banana jacks for the "OHMS-A C" and
"COMMON" test leads. These leads often pull
out of the jacks and are a constant sou rce of
inconvenience. This is particularly true if t he
disconnected lead is not noticed a nd time is
spent attempting t o reconcile inconsistent
meter readings.

The answer t o th is prob lem is s imple. Re
move the in strument f rom it s case and d iscard
the banana plugs which are attached to the
test leads. Thread the lea ds throug h the jacks,
tie knots in the leads t o ser ve as strain relief s
and solde r the leads to their respect ive r e
cept acle lugs.

Replac ing the lea ds is not the p roblem it
wou ld appear to be. Good qua lity, live rubber
test leads (you shou ld t olerat e nothing else. )
will last for years. E ven if you a re careless
enough to lay a 200 watt soldering iron across
the leads, replacement only takes a few
min utes a nd affords a good opportu nity to
perform a little preventive m a intenance on the
in strumen t.

produce 1"1. Note that F l feeds in to the grid
of a 6L6GA . Into the screen g r id of the 6L6GA
comes the a.D me outpu t of your SSB excit er .
Assuming it to be 50 watts , the 70.7 (peak)
volts developed across the non -react ive resist or
varies the screen g rid pot ent ia l from 150.0 
70.7 = 79.3 t o 150.0 + 70.7 = 220.7 ... all
voltages well within the linear portion of the
GL6GA's scr een grid control curve. In the p la t e
tank circui t, we p ick off F1 - F 2 = 7.2 m e.
Just to play sa fe, we link-couple t o a tuned
g rid circuit f or the next stage. By using plenty
of C in each of these two tanks we a rr ive at
a total Q (Qt = QI Q2) that is h igh enough
to discriminate against Fl, F 2, and 1"1 + F2.
The output stage is a conventional Class ABl
linea r am plifier. Although a tube in the 6146
class is indicated in the diagram, the r f drive
available is suffic ient t o excite a m uch larger
t ube.

Should you wish t o use a 3.8 me exciter on
14.2 me, you'd select 18.2 me for FI. If you
have an "all-band" (3.5 to 29.7 mc) exciter
that you want to put on 50 me, you'd select
49 me for F1 and use the 21 me output of your
exciter for 1"2.

You may wonder a bout t he lack of detail in
a "construction" art icle. It was deliberate,
being based upon the au t ho r 's op inion that no
radio amateur need s to be told every compon
ent va lue, every wire's position, ever y tube's
location in a p iece of equ ipmen t to be built. If
one does, he should engage in so me ser ious in
trospection to determine whet her he is an
amateur of r ad io or an amateur of t alk-over
r adio.

... W4WKM , '0 _
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Modulation

Staff

A LL of us, a s hams, know the importance of
r\..modulation. Some of us go to great leng ths
to avoid its problems; others go t o equally
great lengths to take fullest advantage of it s
possibilities. But none of us, at any time, es
cape it.

For modulation, you see, is inherent in every
act of human communicat ion - whether by
radio, the printed page, or a flirtatious wink!

One of the classic scient ific books on modu
lation theory opens with the phrases: "Boy
winks. Girl smiles. That's modulation in ac
tion." And while it may seem a far cry from
single s ideba nd or RTTY, the sta t ement is
completely true.

what's more, it hammers home the point
t hat modulation, in essence, is any process of
communicating information by modifying ex
isting energy which does not, in itself, carry
the information. The wink, for instance, caused
a modification of the reflecte d ligh t r ays seen
by the girl, and commun icated the message,
" I like you" or a simila r thought.

'While fli r t at ious wi nks are frequently inter
esting, our main purpose here is to explore
the subj ect of modulation as a pplied to ham
radio, so let's restrict the defi nition of t he
word a little bit: "The modification of a r ad io
frequency s ignal to transmit information."

Now, if we look closely at the classic picture
of a radio-frequency signal, we will discover
that it has only two characteristics which may
be varied: its amplitude and its frequency.
These two characteristics completely define the
signal, and s ince either of them may be va r ied
to transmit information this immediately leads
us to the two major forms of modulation: am
plitude modulation (which we will not abbre
viate in t h is article for reasons which will
soon become clear) and frequency modulation.

If you re-read that last paragraph you 'll
a lso see that no other basic forms of modula
tion are possible; actually, many more types
exist, but all of them are variants of the two
basic forms.

A possible exception is pulse modulation,
which is concer ned not with a stea dy rf signal
but with an intermittent s ignal. The timing
of the intermittent s ig na l provides a third
characteristic which may be varied. However ,
from a slight ly different viewpoint both ampli 
t ude- and frequency-modulation processes may
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be considered a s pulse modulation (if you think
of each half-cycle of rf as an individual pulse)
so it's not so much of an exception a s it might
appear at first.

About here we ought to break the two basic
form s down into the more commonly known
types, and make the point that C' V is a form
of modulation also.

Ampli tude modulation includes C'V, known
to the FCC as type A l emission; phone (com
monly called A M, a n abbreviation which we'll
avoid for the sake of nonconfusion } or A3;
a nd television or A5. It also includes AF SK
(type A2), MeW (a lso A2), and facsimile
(type A4).

F requency modulation includes F SK or type
Fl, phone or type F 3 (which may be called
PM, N B F M, PM, or N BP M a lso), and f ac
s imi le (type F 4) .

Let 's look at t hese classificat ions a bit more
closely.

CW transmission is familia r to all of us, but
the concept of CW as a type of modulation
may not be so f amiliar. However, consider a
special kind of modulator which allows the
t ransmitter to produce full output when t he
modula t ing signal is present and cuts off all
output when the signal is absent. F or the mod
ulating s ignal, use a square wave which drops
to zero on negative peaks. The outpu t signal
will be a st r ing of dots-a nd nothing more.

Approaching C\V as a special case of a mpli
tude mod ulation allows an easy handling of
key clicks, ch irp, a nd other keying problems
which can be most confusing in t he conven
tional approach. w e'll come back to t his later
when we examine circuits.

Phone transmission is what we all think of
when "AM" is mentioned ; however, there are
many forms of A3 emission. The most conven
t.ional i'l DSB plus carrier. Also included arc
DSB without carrier, SSB with carrier, and
SSB without carrier. 'While the circuits for
producing these various types of A3 differ, the
classification does not.

The difference between A3 and A5 (televi
sion ) is primarily one of bandwidth. Whi le
distor t ion-f ree phone conversa t ions can be
transmittcd in a 10 kc bandwidth, it requires
somet hing like G megacycles to ha ndle an A5
emiss ion with the same clarity. The bandwidth
problem forces different circuits into play also.
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The differences between A2, A4, and A3 are
mostly a matter of degree. A2 is a cross be
tween Al and A3, while A4 is a cross between
A3 and A5. In either case, the common circuits
apply.

How about frequency modulation?
Type Fl emission, frequency-shift keyed t el

egraphy, is used primarily by RTTY operators.
It corresponds roughly to A'l or C'V transmis
s ion, except that where C'V uses a coded com
bina t ion of the signal's presence a nd absence
to convey information, FSK uses a coded com
bina tion of t he s ignal 's presence on either one
frequency or another to convey t he infor ma
tion. Since t he s ignal must always be on one
or t he other of the frequencies used, the sys
tem is fail-safe - if t he signal disappears
entirely, you know for su re that somet hing ha s
happened to the transmission. You don't have
to wonder if the guy at the other end is trying
to th ink of something to sa y.

T ype F3, a s mentioned earlier, has many
names. It s major subdivision is into Fl\1 and
P M, abbreviations for frequency- and phase
modulation, respectively. However , no essential
difference between the two processes exists. I n
a pure Fl\I system, the actual output frequency
is controlled by the audio s igna l. I n a pure P~l

syst em, the rate of change of the output fre
quency is the controlled element. In broadcast
ing practice, the HFl\I" signa l ranges from
pure Fl\I at one end of the audio spectrum to
pure P::\I at the other, with a Heinz mixture
in between. The prefixes "NB" and "'VB"
mean, r espectively, nat-row-band and wide-

band. For ham use, nar-row-band means a
bandwidth not greater than 6 kc, while wide
band means any bandwidth greater than that.

Type F4 is seldom used by hams and is in
cluded merely for the sa ke of completeness. It
bears the sa me relation to type A4 that Fl
does to At,

While we're looking at modulation syst ems
in general, let's take a swing t hrough the field
of pulse modulat ion.

The basic difference between pulse modula
tion and the other forms of modulation lies in
the nature of the unmodulated signal. In more
conventional types of modula t ion, the unmod
ulated rf s ig nal is a st ea dy "carrier ," constant
in both f requency a nd a mplitude . H owever ,
with pulse modulation, t he unmodulat ed rf sig
nal cons ists of a ser ies of brief pulses of rf
energy. Timi ng of the pulses, freque ncy of
the r f signa l emitted, and ampl itude of the
pulses are all constant.

Pulse modulation offers a number of advan
tages over the more-common modulation pro
cesses, a s well a s possess ing a number of
disadvantages.

One of the greatest advantages is that it
allows much more rf power to be transmitted;
this comes about because power is a quantity
which exists only with respect to time. A
stea dy rf s ignal such a s is used in the more
common forms of modulation has a "power"
which is equal to the power produced by a
cer tain a mount of direct current in a g ir en
period of time. This is true even though much
of the time the instantaneous voltage is near
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Fig. I. Power distribution of the male voice.

let's look a t the specific types which make up
pulse modulation.

As mentioned earlier, pulse modulation in
volves not just t wo but three cha racte r istics
of the rf s ignal which may be changed to
transmit information. These characteristics
are the pulse amplitudes , the pulse timing, and
the pulse width.

Pulse amplitude modulation is s imila r to
ordinary amplitude modulation, in that pulse
amplitude is directly proportional to the value
of the modulating signal.

Pulse timing gives rise to " pulse position
modulation," abbreviated PP~l, in which all
pulses are the same ampli t ude and width but
thei r position with respect to each other
changes in accordance wit h the modulating
s ignal. S ince only the timing is important,
noise has li ttle effect ( the pulse may be
"regenerated" before det ection, so that no
noise reaches the detector).

Pulse width modulation (sometimes called
pulse duration modulation and abbreviated
P'Vl\l or PDM ) is simila r to PPM except that
t he pulses all st art a t the same time with
relation to each other but their width is con
t rolled by the modulating signal. Like PP::\I,
noise may be elimina ted by " regenerat ion. "

PAM is roughly equivalent to conventional
amplitude modulation, P'''~I is equiva lent t o
Fl\I, and PPM has no direct equivalent in con
ventional t erms but is a cousin of Fl\I. The
fourth class of pulse modulation has no r ela
tive at all among conventional systems , and
offers the greatest noi se freedom possible (at
the expense of added circuit complexity) .

This fourth class is pulse code modulation,
abbreviated PC:\L In P Cl\I, the modulating
si "'Jl ~l l6 sampled at a regular rate. The in
st a ntaneous value of each sam ple of modulat
ing signal is converted to a binary-number
code , and t his code is t ransmitted. Thus, the
signal actually transmitt ed bears no obvious
relationship to t he modulating signal - you
must know the code to receive it.

Since pulses can be " regenerated" along the
way, the code signa l will not be di storted by

zero.
To illust rate this point, let's look at a s ig-nal

with arms povv-e r of 100 watts. That means
that the signa l 's power is equal to that pro
duced by 100 volts of de flowing at a current
of 1 amp. But 1 ampere is defined as 1 coulomb
of electric charge moving past a given point
in 1 second. If 10 coulombs of charge were
moved past the point in 1/10 second, and no
charge moved during the other 9/ 10 second,
the current would still be 1 ampere.

Let's go even farther. Let's allow the charge
to move for only one one-millionth of a sec
ond. To get that one ampere now, we have to
move a million coulombs of charge. During the
milfionth-of-a-second that the current flows,
the instantaneous power is 100 million watts.
During the rest of the time, instantaneous
power is zero. But by t he definition of cur
rent quoted above, the power flowing over a
two-second or longer time is st ill just 100
watts.

'We've been talking ubout de. The sa me
treatment, though, applies equally well to rf
energy. By concentrating the rf output in
pulses one microsecond long and sending only
one pulse per second, we ca n shoot 100 mil
lion watts out of the antenna with a 100-watt
transmitter-and be perfectly legal about it
all.

while we're talking about advantages, let 's
also mention that some types of pulse modu
lation offer a signal/noise ratio of infinity;
that is to say, if the signa l can be detected
at all, it will have a noi se level of zero.

But with the advantages come disudvan
tages. To transmit these pulses without dis
torting their sha pe requires lots of room. To
transmit the microsecond-wide pulses we
talked about a few paragraphs ago will take
about a megacycl e of bandwidth - which
means more rf spect rum space than the entire
80 and 40 meter bands put together! For this
reason, the FCC limits pulse transmission to
the uhf regions and above.

The increased bandwidth required al so hurts
the signa l/noise ratio at the receiver, just
about balancing out the power advantage
gained. In other words, the sa me tube will
give you about the sa me range with either
pu lse or conventional modulation when oper
ated at the sa me average power level. The
advantages gained by the signal/no ise ratio =
infinity types of pulse modulation are some
what offset by the complexity of the circu its
involved.

The net result s is that pulse modulation st ill
appears promising for use at uhf, because it's
eas ier to get going at 1215 mc and above than
is the equivalent amount of power with con
ventional modulation-but results with the
two types of modulation under best conditions
will be about the sa me.

After this genera l introduction to pulses ,
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any t ransmission condi tions, and at the re
ceiver can be used to reconstruct the modulat
ing sig na l. Transmission-path noise never gets
near the modulating signal at all; the only
noise introduced is a type called "quanitizing
noise" or "granularity," caused by the fact
that the reconstructed s igna l is never a true
replica of the original. The more characters
provided in the cod e, the less t h is noise will
be. Television s ig na ls ca n be transmitted with
a 7-level code, but speech requires 256 levels
of coding for "undistort.ed" r eproduction.

So far, we've examined the entire field of
modulation proocsees in general terms. N ow
let's look at the modulating signal.

In general, a modulating signal will consi st
of one of three form s of information: speech ,
visual material, or coded language. Speech
needs no explanation. Visual material in
cludes photos, typed, printed, or handwritten
material, and live action such a s television.
Coded language includes " C\V" coding, RTTY,
and such lesser-used form s of cod in g a s land
line Morse.

In any event, the modulating s ig na l requires
certain treatment before it ca n be used t o
modulate the transmitted output.

Speech exists a s wavefronts in ai r . At the
very least, these wavefronts must be con
verted to electrical sig nals by a microphone.
However, telephone company st udies have
shown that a restricted bandwidth is suffic ient

to ca r ry speech , and good practice requires
that the bandwidth be restricted as far a s
possible to conserve space in the bands.

For many years, the magic figures of 300
and 3000 cycles per second have been taught
as the lower- and upper-frequency limits for
adequate intelligibility. We ourse lves fell into
this trap in an earlier technical article ("How
Low the Ei," June, 1961). However, study of
the actual curves published by Fletcher and
republished by many others shows that the
audio bandwidth ca n be restricted much more
without hurting the transmission of in
formation.

Figure 1 shows the average power content
of human s peech . Figure 2 shows the loss
which results when the bandwidth is nar
rowed. Note that intelligibility suffer s com
paratively little when the frequency range is
restricted to the band from 1200 to 1900 cps,
but power content is reduced drastically. This
means that modulator power may be increased

(Turn to page 78)
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Propagation Charts
For the DX p ro pugnticn chart, I have listed

t he U HF w hich is the best H am Band F r e
quency to be used f or t he time periods g iven.
A higher HFB will not work a nd a lower HFB
somet imes will wo rk, bu t not nearly as well.
The t ime is in Gl\lT . not local t ime.

Advance Forecast : March 1962

Good: 1-23

Fair: 24-27, 29-3 1

Bad: 2B

T he Short Path propagation chart has been
set up to show what HFB to use for coverage
between the 48 st a tes . Al a ska and H a wai i are
covered in t he DX chart. T he use of t h is char t
is somewha t different than t he DX chart.

Oovid A. Brown K21GY
30 La mbe rt Ave nue
Perminqdele, N. Y.

F' irut , t he time is the local t im e cent er ed on
t he m id-point of the pa t h. Second, t he di stance
g iven in m iles is t he Gr ea t Ci rcle path distance
because of t he Earth 's curva t ure. Here a r e a
couple of exa mples of how to use t he chart.
A .) To work the path Boston to Miami (1250
miles), t he local time centered on the mid
poin t of the path is the sa me in Boston as
in Miami . Looking up the HBF's next to the
1250 mile list ing-s will give the H FB to use
a nd t he time periods g iven will be the same
at each end of t he ci rcuit. B.) T o work t he
miles) , t he local time centered on the mid-point
of the path will be Ph hours lat er than at
San F r ancisco a nd 1 J.h hours earlier than in
New York. ( the t ime difference between New
York a nd San F r ancisco is 3 hours ). Looking
up the HBF's next to the 2,500 mile list ings
will give the HFB to use. In San Francisco
su btr act 1 % hour s f rom t he time periods list ed
for local time and in New York add 1 % hour s
to the time periods listed for local time.

LOCAL TIME 00 CM 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17 18 19 20 21 22 23

2500 MILES

2250 MILES
2000 MILES
1750 MILES

1500 MILES

1000 MILES
750 MILES

500 MILES

250 MILES
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EXCLUSIVE
Did :FOIl knO\f Bob Graham dealt only In Amateur Radi o
EqulpmenU Did :FOU know he hu two Itorel handUng onl)'
equipment such as ecntne, National. H alllcnftori . liarulDlirlund,
(jOll~",t. Johnson. CMtral Ejeetronlca, Clen:. Globe . ete. r D id
YOU know he IInlcel eu typel of ham gear u well .. bun.
trades• • wapl. rents. and Ini t aUI equipment' D id you know he
hI! a la rgo eereeucn of recondi ti oned and guaranteed uled
lur f You dIdn' t l Well now 10U do,

GRAHAM RAD IO I NC.
505 Main St., Reading, Mass. • T.l. 944~000

1105 No. Main St., Randolph, Ma... • Tel. WO 3· 5005

BOUND VOLUMES
Volum e I. Numbers I t hru IS, bound in a

li bra ry binding with complete index, 24 karat
solid gold leaf title on binding , guaranteed •••
14.98 [plus 2¢ for postage a nd handling ) .

MARCH 1962

....--Swan SSB Transceiverr- ---,

$215
Net

One band 130·watt transceive r.

See our ad in J anu a ry 73 or send for spec . sheet.
Availabl e for immediate shipment SW. 120- 140- 175.

ELLIOTT ELECTRONICS, INC.
418 N. 4th Ave.. Tucson. Ar izona
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Radio Bookshop's
14-BETTER SHORT WAvE RECEPTION -Orr (W6SA I).
How 10 buy a rece iver, how to tune it, align ill build·
ing (Ic«tssorie s; betle r onlennos; QSl',. mops, aurora
l ones, CW reception, SSB reteplion. ete, Handbook for
, hort w ove lis le nen ond radio amateurs. 52 .85

la -TElEvISION INTERfERENCE-Rand (W 1DBM). This n
the author itative book on the subject of gelling TVI oul
of your r ig. ond the nelghbofl nh. $1.7'

I-ElECTRO NICS & RADIO ENGI NEER ING-Termon. One
of the most complete text books ever printed . 1078
poges. Theo ry, but easy 0.1 ,h. moth. $15.50 32-RCA

pages of
fabv lous.

RADIOTRON DE SIGNERS HANDBOOK-1500
des ig n noles on e ve ry possible type of circuit.
Every desig n e ng;l'leer need s this one. $7.50

5-ANTE NNA5-Kraus (W8J K). The most complete book
o n antennas in print, but large ly design and theory.
ecmptete w ilh moth. $12.00

3-CYBRENETICS-Clossic b ook on co ntrol of
machine, 0 comparison.

man a nd
$3 .50

37-101 WAYS TO USE YOUR HAM rssr EQUIPMENT
Middleton. G rld·dip meIers, cmtenno impedance meters,
o$Cillascapes, bridges, simple no ise generolors, and
refl ected power me ters a re covered. r ell s how 10 chose
trouble out of hom gear. 168 pages . $2 .50

8-RADI0·TElEVISIO N & BAS IC ELECTRONICS-Old fie ld .
Logical pr.sentalion and descr ipt ive il lustration make
this on ideal book for the beginner . 342 pa ges. $4.95

40-RAD10 HANDBOOK, 15th EDITION-Orr
Th is is for and awa y the best amateur rodio
ever printed_ O ver 800 pages,

(W6SAIJ .
handbook

$a.50

9-lI CENSE Q & A MANUAL-All the d0'f.e for commercial
fCC lice nses. 720 pages, become a pro enional for $6.00

47-PRACTICAL ElECTRONICS-Herllberg (W2DJJ). AI·
most so lid with p ictures. Touches lightly on mony as'
pects of electronic" ham radio, TV, tronsiltor radios,
hi-fi, microwaves, trouble-shooting , Novice station,
cntenn c s, test equipment, etc, $2.50

50-MICROMINIATURIZATION-This is the standard texl
o n the sub ject. Don't see how 0 company library can
be without this one , Ev.rything is going to heve to be
btlilt sma lle r, you know. $11.00

53-BASIC elECTRONIC TEST PROCEDURES-Turner. This
book coven just a bout eve ry possible type of electroni,
tes t equipment and ex plains in detail how to us. it fOI
every purpose. Test ing , aud io equipment, receivers.
u c nsml tters, transisl ors. photocell, d istortion, tubes.
powe r ••• et c. $B .OO

49-ELECTRONIC COMMUNICATI ON - Shrader. Everything
you need fa kno w a bout e lectronics, e lectr icity , and
ra d io to pass fCC amateur o r commercial license exami
nat io ns. This lext hos wha t you hoped to flnd in the
Amateur Ha nd book : detailed thoro ugh explanations of
every phase of ra d io and e lectronics. 937 pages. This
is one of the few really comple te te xts on the sub ject.

$13.00

DIAG RAM S-Marks.
e lectronic, e e, dc ,
circuits and carries

$3.50

easy te
Dozens

$4.95

55 -TRAN5ISTOR CIRCUIT HANDBOOK-Simple.
understand explanation of Iran sis tor circuils.
of interesting a ppl ications.

52-HOW TO READ SCHEMATIC
Compone nts & diagrams; electrical,
oudio, d, TV. Storts with Individual
through complete equipments.

17-ABC' s Of HAM RADIO-Pyle (W70 E). Designed for
the Novice hom . Includes all of the information needed
to qualify for Ihe No vice license . 112 pages. $1.50

16-HAM REGISTER-l.wis (W3VKD). Thumbnail ..... tch.s
of 10,000 of the most active and well "'nawn hom. on
Ih. air today. This is the Who's Who of hom radio.
Fascinating r.ading. Now Only $2.50

22-BEAM ANTENNA HANDBOO K- O rr (W6SAI). Bosiu.
Iheory a nd construction of beoms, Ironsmission lines,
matching devites, and test equipment. Almost oil hom
stations need a beam of some sort • • . h.re is the
only so urt e of basic in fo to h.lp you decide what beam
to build or buy, how to install it, how to tune It, $2 .70

13-REfERENCE DATA f OR RADIO ENGINEERS. Tables,
formulas, graphs. You will flnd this reference book on
Ihe desk of almost every electronic engineer in the
country. Published by International Telephone and Tele ·
graph. $6 .00

21-VHf HANDBOOK-Johnson (W6QKI). Types of VHf
propagation, VHF circuitry, tomponent limitations, on ·
te nna design and construction, test equipment. Very
thorough book and one that should be in every VHF
shod. $2 .95

23-NOV ICE & TECHNICI AN HANDBOO K _ Stom"
(W6TNS). Sugar coated theory I receivers, transmitters,
pcwer supplies, anlennas; simple construction of a
comple'e sta tion, converting surplus equipment. How to
g.t a ham license a nd build a station. $2 .85

57-QUAD ANTENNAS _Orr tW65Al j. Theory,
cons t rucl io n and o pe ra lion of cubical quads,
you rself info. feed system s, luning.

design.
Build ·il

$2 .85

5B-ANTENNAS FOR CITIZENS RAD IO-Orr (W6SAI)
O",,,eral cove rage, mobile a nd direct ional ontennos fOI
27 mc. bond. Build & tune 'em . $1.00

Just

ordered d

book from

Radio Bookshop

69- 5-9 SIGNALS-Orr (W6S AI). A manual of practical
detailed d ata covering design a nd co nstruction of highly
efficient, inexpensive antennas for the amateur bands
lhat you can build yourself. $1.00

74-HANDBOOK Of ElECTRON IC TABL ES & fORMUl AS
formula. & laws, constanls. standards. symbols and
codes. Moth tables, misc. data. $2.95

76-MODERN OSCI LLOSCOPES & THE IR USES- Ruiter.
Second edition. Show. whot a ' scope is. what it do.s
and how to use it for radio. TV, Iransmillers. ete, 34t
pages. $8.00
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SO -SURPLUS RADIO CON VERS IO N MANUAL VOLUME
NO. I (s.cond edition) . Thi . book give. circuit dfe 
g roms, photo . of mosl equipment, ond rcrther good a nd
comple te conversion in.lrvct ionl for the foll o w ing; 6C·
221, 6C-3.42, 8C·31 2, 8C·3.48, 6C·412, 8C·6.45, 8C-9.46B,
SCR·27.4N .453A ser ies rece ivers convers ion to 10 m.ler
rece lvers, SCR -274N 457.0. se r i.s tran.mitters (conve r.
sian 10 VfO l. 5CR-522 (8C·62 .4 a nd 8C -625 conversio n
10 2 me ters}, T6 Y 10 10 ood 6 mel.r., PE ·103A. 8C
1068.0.11161.0. rece iver 10 2 metttr . , Svrplu. tube indeJl.
crou inde Jl o f A/N Ivbe, ... . . commercial Iypes, TV &
FM channe h . U .OO

!I1-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . II. O rig ina l and con ver.ion circuil d iogrolTl', p lus
pholo. of mo. t equ ipment. o nd full convers io n d is·
cussion of the following : BC·4S-4/ARC·S rec.i.... r. to 10
me te rs. AN /APS -13 xmtr/ rcv r to -4 20 me, 8( · .457/ ARC·5
>tmtrs to 10 meters, 5elen iVlTl rect ifier power units, ARC-5
pow t"/" and 10 include 10 meter" Coil doto ·. implifi.d
VHF. GO·9!TBW, Be -35 7, TA·1 2B, AN/ART·13 10 o c
winding cho rts , AVT· 112 A, AM·26/ AIC, lM freque ncy
meter, rototo.., power cha r i, ARB d iogro m. $3 .00

82-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. III - Orig inal ond co n ...e rsio n d iagrom., plul .om.
pho to of thele : 70 lA, AN/ APN- 1, AN/C RC·1, AN/ URC·-4,
C8Y·29125, .50083. 501.41, 52208, 52232, 52302-09. rr.
ARA, 8C -4.42, 453· .455, 456--459, 8C·696, 950. 1066, 1253.
2-41A fa, lItol filte r, MB F (CO L--4306 5), MD·1/ ARC-5.
R-9/APN-4, R23·R-28/AR(·5, RAT, RA V, RM ·52 (53}.
Rt·19/ ARC·4, SCR-274N , sce.szz. T-15/ARC·' to T·
23/ARe-5, LM, ART-13, BC-312, 342, 348, 191, 375.
Schemolic. of APT-S, AS8·5, 8(·659, 1335A, ARR·2,
APA10, APT-2. $3.00

83-THE SURPLUS HANDBOOK, VO LUME I- Re ceivers and
Tra nsmitte rs. This book con .i.ts .ntirely of circuit dle
gra m. of . urp lu. eq uip ment and photo. of the gea r.
One of the fi rst th ing . you re o ll y hove 10 have to
e ...en . Ia rt co nsidering a co nve rs io n of surplu l equip
mImi i . a good cir cu it d ia g ram. Thi . book hos the
fo llowing: APN·I . APS ·13, ARB, ARe -4, ARC ·5, ARC-5
VHF, ARN-5, ARR -2, ASB-7 , 6C -222, _3 12, -314, ·342,
·34.4, -348, -603, -6 11, _624 (5e R-522) , 6C-652 , -654,
·659, -669, -683, .zza, ·745, ·764, ·799, ·794, Be·923,
·1000, - 1004, · 1066, . 1206, -1306, -1335, BC-AR· 23 1.
CRe-7, DAK -3. Of-1I . Mark II , MN-26, RAK ·5, RAL·5,
RAX. Supe r Pro , TB Y, TC5, Re . iltor Code, Ca pa cito r
Colo r Code. JAN VT tube i..dex. $300

R235-RADIO CONTROL FOR MODEL BUILDERS-Wint.r.
One of the be .t and newe.t book. ovoilabl. on RC.

$4 .25

NHP-BUILDING UP YOUR HAM SHACK-Pyl. (W10fj.
A practica l d isc un ion of points to con.id.r when )'ou
all' b uying ho m equ ipment, compl.t. with delulption.
of much of the a va ilable commercial 9801'. It'. lu.t
possib le that Pyle might keep you from making a ",i~ ·
take ....hich would COl t a lot mar. than his book. $2 .SO

BEO-OSClllATOR CIRCUITS. One of the malt thorough
treatme nts of the s ub iect yel to be publi.hed. Use. the
ne w f our. co lo r . ystem for e >t p la in ing what actually goes
o n in the esellletc r circu its. $2 .95

BO N-FIRST CLASS RADIOTELEPHONE LICENSE HAND
BOOK. Eve rything you need to know to gel your hI
liten.e. More than a Q & A book, you'll understond
wha t it is a ll abou t when you ge t through Ihis o"e.

$4 .95

QAN -SECOND CLASS RADIOTELEPHONE HANDBOOK-
No ll (W 3FQJ) . Everyth ing you need to kno 10 pass
the FCC exa m and get .tarted ler... icing twe- ay equip-
me nt. Much more than iu.t a Q & A monual $3.95

EGT-ELECTRONIC GAMES AND TOYS YOU CAN BUILD.
15 Odginol g ame. and to y•• none available cc mme r
cially. Te.t your I teody nerves; your reaction t ime. baHle
a lie detector, e tc. Guoronleed ro u. er. $2 .50

IY8_ INTE RNATIO NAL YEARBOOK-The 1691 ·62 edition
of the Inte rnatio nal Ra d io Amateur Year Book is now
o ut. It conta in. a re view of the yeo r. VHf o ctivitiel,
a .y nop. is of OX activit ie s and ne.... countries o ct ivot.d,
c propagat ion forecast for the coming y.ar for the
Ea stern, Cent ra l a nd Western U.S., to all ports of Ih.
w o rld, o n ARRL countrie l Ii.t, world QSl b ureous, ete.
Published in England. $.75

731-HAM TV-W4,KYQ. This i . the only book a voilabl.
o n th is fo . cinating branch of hom radio. De.cribe. cern
plete hom TV sta tion that eests under $50. Very .imple.

$3.00

732-fULL SCALE PRINTS fOR MARK III IMPEDANCE
BRIDGE fROM AUGUST 1961 ISSUE OF 13. The.e en
lorgeme"t~ of the publi.hed . co le drawing . greatly
s imp lif y home construction of this terrific piece of te.t
equipme nt. A co mple te co py of the originol article is
a lso included. $1.00

G.93-RADIO CONTROL HANDBOOK by McEntee. This I.
Ihe large. ' ond most comple te book e ver p ubli.hed o n
the subject. 304 pages! It co ve rs in detail every possib l.
o.pect o f ra d io contro l. $4.95

B7-MRT-90 CONVERSION MANUAL-Thi. 12-p oge boek 
le I conlo in . full information on con verting the 19 tube
MRT-9 o r MRT-9Q t ro n.ce ive rs inlo hot lin le d ual ccn
..ersion rig. for tw o melers. Complete conve rs io" plus
origi na l dia gram. $.50

I 86- CO NVERTING BC453 TO SS8 $3.00 I Order Form
I 3 5 8 9 13 16 17 21 22 23 24

28 32 37 40 47 49 50 52 53 55 57 58
69 74 76 80 81 82 83 86 87 245 NHP
BEC BCK GAN EGT IYB 73 1 732 G.93

Circle the book numbers you wish to orde r.
Please include cash , chec k. money order • .•
or something we CM d eposit in the benk.

Name . . . . . . . . . . . . . .. Call .

RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.

(N.Y.C. add 3'Y. tax)

Just

received my

book from

Radio Bookshop

Address

City State .. • • • • • •
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Fig. 6. Flying-spot scanner.
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Fig. 5. Narrow band audio filter. TI & 12
Stenecr W C- 17 width coils. Disconnect TI &
tune 12 for 1600 cps peak; disconnect T2 and
t une TI for 1600 cps peak ; reconnect T2. Use
low-Z drive and high.Z loading.
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IMEG

(Modulation from page 73)
many times, giving more punch at the other
end while maintaining bandwidth narrow.

In field tests, we at 73 determined that the
700-cyele bandwidth had no detectable effect
on information transmission, except t hat it
made formerly-muddy signals easier to copy
and reduced hetrodyne in t erference (our fi lt er
was in the receiver). Of course, nobody
sounded natural-but the loss of natura lness
is a small price to pay for the increased
power at the far end.

If you prefer to stay with the accepted fre
quency response limits, means of shaping the
response of any speech modulator are shown
in Figures 3 and 4. A narrow-band filter for
cutting to the 1200-1900 cps range is shown
in Fig. 5.

Transmission of visual material requires
that t he changes in light-wave intensi ty which
make up the visual image be converted to
electrical signals. For still-picture material ,
the flying-spot scanner is excellent. A ci rcuit
is shown in Fig. 6. This device operates by
sweeping a spot of light across the picture in
a predetermined pattern, and picking up the
light with a photocell. \Vhere the picture is
dark, little light will reach the photocell and
the electrical output will be small. If the
picture is light, much light reaches the photo
cell and electrical output is large.

Transmission of moving visual material re
quires television techniques, easi ly a n ent ire
book in themselves. Several a re listed in t he
bibliography.

F inally, we come to coded language. In
practice, this boils down to "C W" a nd RTTY.

Most of us consider C\V as a form of modu
lation all by itself. However , in a strict sense
it is amplitude modulation with a two-valued

--
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Fig. 7. Clamp-t ube keyer.
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Fig . 8. Clamp-tube modulator.

signa l. The major difference is that the s igna l
is apparently electrical from the s ta r t . we
sa y "apparently" because actually, it is not.

The signal starts in t he mind of t he origi
nator. Using CW with a hand key, a s an
example, he decides to give his old buddy
W2NSD a call. The signal begins a s his
determination to send the characters W , 2, N,
S, and D in sequence. He consults his memory
(most frequently at the subconscio us level)
for the code equivalents, and then converts the
letters into electrical signals by pressing the
key in the proper pattern to obtain didahdah
dididadadah dadit dididt dadidit a s an out
put from his mo nitor.

C'V is amplitude modulation because the
a mplitude of the output s ignal is the charac
teristic tha t is changed. T his ampli tude is
ei t her maximum , or it is zero. The essentia l
simila r ty of C\V and A3 modulation may be
seen by comparing t he clamp-tube kever, Fig'.
7, and the clamp-tube modulator, Fig. 8. The
only difference is that the keyer includes pro
vision for reducing the output amplitude to
zero when the input modulating s igna l is zero.

The major reason for bringing this di scus
sion up is to describe a method for eliminat ing
key clicks and other nuisances of C\V opera
tion, which may be visualized eas ily once t he
C\V signal is seen a s a type of amplitude
modula tion.

Fig. 9 . Clidless leying waveform.

Si nce the C\V modulating shma l is binary
«ithur on or 011', with no in-between-c-it is
essentia lly a square wave. By defini tion, u
squa re wave is ma de u p of a sine wave a t
the fundamental frequency, plus fill the odd
ha rmonics of thi s sine wa ve. Modulatlun
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og'raphy for references.
Wit h the types of modulation and the modu

la t ing signa l both well in hand, the only thing
left to look at is the modulating process itself.
This is where the circuitry comes in, since
many ways have been developed to achieve
each type of modulation and each way ha s it s
advantages and disadvantages. Let's look at
t hem in order, with the a dvance warn ing tha t
the collection is far from comp lete. The field
is so wide and inclu des so many circuits that
a ll circuits which are fully described in the
two st a nda rd ham handbooks have been
omitted from our listing, to leave room for
somQ of the lesser-known arrangements.

Let's sta r t with type A3 modulation, the
conventiona l voice variety whieh ends up with
two sideba nds and a ca r rier . This output s ig
nal may be achieved through plate modulation,
screen modulation, or ca t hode modulation.
P late, ca t hode, and severa l types of screen
modula t ion a re covered elsewhere, but the cir
cuit of Fig. 12 seems to have been largely
overlooked by the compilers of handbooks.

This circuit is s imila r to Heising or con
st a nt -cur rent plate modulation (see handbooks
for details of these) in that the de cur r ent
flow through the choke remains relatively
const a nt. wttb no modulating s ignal, part of
the cur rent flows to t he screen of the final
and the rest flows through the modulating
tube. When the modulating signa l swings
positive, the resistance of t he modulating t ube
d rops a nd more current flows through it. The
choke opposes sudden cha nge in total current,
so t he current flow to t he fi nal screen becomes
less ; since the dynamic screen resistance is
unchanged, the drop in curren t causes a drop
in voltage. The decreased screen voltage
ca uses a decrease in power output. when the
modulating signa l swings negative, the op
posite happens. More current flows to the
screen, the voltage r ises, and power output in
creases. If no-signal voltage levels are proper-ly
set , modulation will be Imear. In practice, the

Fig. 12. Heising screen modulation.
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Fig. II. Keyin g waveform shaping circuit. CI
and RI co ntrol lead in g edge. C2 and R2 con
trol t ra il in g edge. Typical values: CI-.003
mfd. RI-I meg., C2- .001 mfd . R2- 1 meg.

Studies by \V. A. Edson have shown that
readability of a C\V signa l just begins to
suffer when the squa re-wa ve modulating sig
nal has been distorted to the point shown in
F ig. 9. This waveform contains only the fun
damental frequency, its third harmonic, and a
trace of fifth harmonic. Thus, by adjusting
t he "modulator" (if you want to be conven
tional, t hat's the keyer stage) to produce th is
wave shape at the t r ansmitter output from a
st r ing of flits, key clicks have been completely
eliminated while readability hasn't been hurt.

If you have a scope handy, you can set up
the shaping circuits without ever going on the
air. Rig up the rf probe shown in Fig. 10,
hook the transmitter to a dummy load, and
send a string of dits while adjusting the keyer
for a scope waveform like that shown in
Fig. 9. A frequency-shap ing circuit which
may be used to get the proper waveform is
shown in F ig. 11.

We've been talking about CW only for the
last few pa ra g raphs, but RTTY is a lso a
coded-language form of modulation. Like tele
vision, it's a book all to itself. See the bibli-

Fig. 10. Keying test set-up. Sync-internal;
sweep-internal . 15 cps; key rig at 50.60 wpm.

theory t ells us that a modulated signa l must
con ta in sideba nds which extend as far from
the carrier a s the uppermost frequency of
the modulating s ignal-a nd the "infinityth"
harmonic of anything is infin ity. This means
t hat our squa re-wave keying will produce s ide
frequenci es which go out to infinity; these are
the radiations usually called key clicks.

SCOPE

---
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Fig. 13. Feedback modulation.

One of the great problems with screen , sup
pressor, and cathode modulation syst ems is
lack of linearity. This ca n be overcome easily
if we swipe a st unt from the hi-f crowd and
apply negative feedback to the modulator.
The overall feedback connection is shown in
Fig. 13. This uses a detector to pick off some
of the radiated s igna l, then feeds the detected
signa l back in the proper phase to the modu
lator to eliminat e any distortion. Linea r ity of
such a modulator is inversely proportional to
t he gain within the feedback loop; if the total
gain within the loop is 100, for example,
modulation linearity will be approximately
1/100 or 1 percent. The circuit shown has a
gain of 50, giving 2 percent linearity.

Another use of feedback is around the high
level modulator st age alone a s shown in Fig.
14. This does nothing for the modulation
linearity, but compensates grea tly for the poor
low-f requency response of most inexpensive
modulation transformers and reduces distor
tion when heavy cli pping and compression is
used.

Single- a nd double-sideband circuits have
been covered widely elsewhere, and at any rate
deserve an article all to themselves, so we'll

system tends to adjust itself. Overmodulation
is impossible since some screen current always
flows. Like all scr een modulation circu its , how
ever, this arrangement is critical in drive and
loading requirements, and gives only about 35
percent effici ency.

Another screen-modula t ion circuit not widely
used is t he one shown in Pig, 8, which differs
from convent iona l clamp-tube modulators in
that grid bias for the modulating tube is ob
tained from the fina l grid. Thus, the clamp
tube serves t he sa me purpose for A3 that it
does for CW in protecting the final tube in
case drive is lost. Bias is adjusted for the
most linear modulation, a s determined by on
the-air or by scope tests.
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Fig. 17. Armstrong FM system.

to MEG.

Fig. 16. Ceramic capacitor FM mcdule ter,

phase modulation resulted. A block diagram
is shown as Fig. 16. Since the schema tics for
such a system are highly detailed, they are
left in the original references if you're in
terested.

The fourth aproach gives wider deviation
than a ny other, but is limited to rather low
carrier frequencies. It makes use of a multi
vib ra tor circuit rather than a conventional
VF O, a nd varies the "on" time of one of t he
m ult ivibrator tubes to va ry the f requency.
Since the multivibrator output consists of a
fundamenta l sine wave and all its odd har
monics, this variation in "on" time corre
sponds to a variation of not only the
fundamental but all the harmonics. The de
sired harmonic is then taken out through a
bandpass filter, and amplified.

A schema tic for such a n F M modulation
sys tem is shown in F ig'. 16. This operates at
a basic frequency of 400 kc, taking off t he
fi fth ha rmonic fo r a n out put f requency of 2
me. T his 2 me out put may t hen be multi
plied up to the desired final output frequency.

In addition to the modulation changes, the
basic frequency may be changed by var ying
the setting of resistor R1, thus allowing re
mole tuning without capacitors.

Enough for type F3; let's look briefly at
type Fl before going on to the less-familiar
pulse-modulation circuits.

Wit h F1 modulation, we're concerned with
only two frequencies, shift ing from one to the
other in accordance with the modula ting s ig
na l. I f you 're usi ng crystal cont ro l, t he
simplest way to do t his is to a dd ca paci ty in
series with the crystal t hrough a diode swit ch

HV..
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FIllAU
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910

+
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I NEG

+300 +7~

6146~

ALIOtO IN

VC 47
VARICAP

10

<T.
270l<

620 .001
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-

GRID TANK
,-"-,. OF VFO

240K

Fig. 15. Varictlp FM mod ulator {from pag e 10,
October 'eo, 73 J.

Similar, but much older, is the use of a
ceramic capacitor for the sa me result. Certain
ceramic dielectric materials change their prop
erties according to the voltage across them,
and the material used in the " Hi-K" ser ies is
one of these. By putting one of these capaci
tors into the VFO tank circuit a s shown in
Fig. 15 and applying high-voltage audio to it
as shown, highly acceptable F'M is produced.

Major Armstrong's FM system used st ill
a nother a pproach, which is coming into ham
use via severa l 8S B exc iters which inclu de
FM provision. His syst em used parallel cha ins
of DSB and phase-shifted carrier signals , com
bined in sucht a manner that essentially pure

Fig. 14. Feed back plate modulator. T1-Stancor
A·l89l .

Most recent of these methods is that de
scr ibed in our October issue-the use of a
voltage-variable capacitor across part of the
tank circuit. The circuit is shown in Fig. 14.
Hi nt- a Sarkes-Tarzian 1\1500 recti fier hooked
up in reverse (positive to cathode, negat ive to
anode) does a fi ne job a s a voltage-vari able
ca paci tor.

merely take notice of their ex istence a t this
point before swing ing over to the field of FM.

F::\l may be obtained in a number of ways.
The most common among us hams is by use of
a reactance tube to va r y t he frequency of a
VFO, and th is approach is covered in all the
ha ndbooks. However , at least four other prac
tical methods are almost unknown in. t he
litera t ure.
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as shov..-n in F ig. 17. I n normal opera t ion,
the diode and ca paci tor are effectively out of
the circu it beca use the diode is back-biased.
However , with modulating sig na l p resen t the
diode is forward-biased and conducts, connect
ing t he capacitor into the circu it and chang
ing the frequency by a p re-set amount.

Fl can also be obt a ined f rom a SSB exciter
by the use of an audio oscillator keyed t o
change frequency, as shown in F ig. 18. The
rf output frequency will change by the same
amount a s the original audio frequency; no
changes to the SSB rig are required.

Now for t he little-known fi eld of p ul se
modulation.

As m entioned earlier, pulse modulation
divides into four ca t egor ies : PAM, PWM,
PPM, and PCM. Let's look at them in order.

Pulse ampl itude modulation bears a great
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Fig. 19. FSK modulator.
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Fig . 23. PWM modulator circuit.

put resistor. Polarity of the output pulse is
determined by the polarity of the audio
voltage.

While the circuits are among the simplest
of all pulse-type arrangements, PAM has
more disadvantages than advantages in ham
use. The only real advantage of PAM is that
it allows high peak transmitter power; many
of the noi se-reducing tricks usable with other
pulse circuitry are inapplicable to PA~I, since
the pulse height carries the information and
cannot be di sturbed. Unidirectional PA:\I can
be received by conventional AM receivers;
bidirectional PA:\I requires special receiver
techniques, similar to its distant cousin, DSB.

Almost as simple to generate is pulse-width
modulation, which offers all the advantages of
PAM (including simplicity of reception)
while picking up a noise-reducing benefit as
well.

To generate P \VM, we make a sawtooth out
of our basic pulse from the master generator,
t hen add th is sawtoot h to the audio signal.
The combined signal is then fed to a slicer
circuit which will not trigger on the audio
s ignal component alone; the slicer triggers
only when hit by the sawtooth riding the top
of the audio. The sawtooth differs in width
all the way up; since it's riding on top of
the audio, the width of the sawtooth at the
slicing level is determined directly b)' the in
stantaneous value of the audio, thus varying
the width of the output pulse in proportion to
the audio signal.

A circuit which achieves this is that of
Fig. 23. Incoming sa wtoot h pulses from the
master generator are added to the audio in
the grid circuit of the left-hand stage; the
plate-cathode circuit of th is stage is biased to
clip at such a level that only the peaks of the
combined signal (the width-modulated saw
teeth, in other words) get through. The sec
ond tube clips the tops off these sa wteeth by
sa t ur at ion, leaving width-modulated pulses at
the output. Other circuits are to be found in
the references, but none are this simple.

Pulse-position modulation is a close rela
tive of PWM; it is generated in much the

--
AUOIO IN27K

27K
.I 11<34

+ 300 PAM
tl2AX7 OUTPUT

~~Esl, (----
IN" I

10K

Fig. 22. Bidirectional PAM modulator.

The bidirectional PAM modulator of Fig. 22
is rather different; instead of being a variant
amplifier, it's a st ra y balanced modulator. The
diodes act a s switches , which are turned on
and off by the incoming pulses (the tube acts
merely as a phase splitter to develop anti
phased pulse channels). When a diode is "on",
the audio voltage can appear across the out-

Fig. 21. Unidirectional PAM modulator.

simila r it y to conventional AM modulation.
The pulse width and spacing remain un
changed, and the pulse height is varied to con
vey information. The transmitted pulses can
be all positive-going, all negative-going, or
ca n go in both directions. This gives rise to
the subclasses ca lled u nidirect ional and bidi
rectional PA)1.

A circuit for a unidirectional PA~I modu
lator is shown in Fig. 21. Here's how it
works : The tube is essentially an amplifier
whose gain is controlled by the voltage applied
to grid No.3; this voltage is the audio modu
lating signal. \Vhen the modulating signal is
at its positive peak, the amplifier's gain will
be greatest. Pulses from a separate pulse
generator (which we'll examine later) are
appl ied to grid No. 1. The amplified pulses
appear at the plate and are coupled to the
output. Since the modulating signal deter
mines the amplification of the tube, the height
of the output pulse will be determined by the
instantaneous level of the modulating signa l
and presto, PAM .
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same manner but requires special circuitry in
the receiver. To build a P P .M modulator,
sim ply substitute a 2.5 mh rf choke for the
10K resistor marked Ro in Fig. 23. This in
ductance will differentia te the output pulse
into two spike pulses, one marking the lead
ing edge and the ot her the trailing edge of
t he original width-modulated pulse.

For the past severa l paragraphs, we've been
talking blithely about a "pulse generator" a s
if it were something which existed in every
ham's junkbox. Actually, almost any circuit
ca n be made to act as a pulse generator and
the pulse references are filled w it h good, prac
tical circuits. The requirements are that the
pulse output be a symmet r ica l (one polarity
of pulse narrow, the other wide), that the
pulse repetition rate (f req uency of the pulses,
counting each pair of one positive-going and
one negative-going pulse a s a cycle) be greater
than 8 kc, and that the output pulse sha pe
be approximatelyr rectangular.

The circuit of F ig. 24 is a ca t hode-coupled
multivibrator, whose pulse repetition rate is
adjustable from about 8 kc up. As shown, the
circuit is free-running and can also be used
a s a squa re-wave generator for amplifier t est 
ing by proper adjustment of t he "duty cycle"
pot. In use, the output of this circuit is con
nected directly to t he input of t he pulse modu
lator, omitting any duplicated coupling ca
pacitors.

Fig. 24. Universa l pulse g e ne ra tor.

In talk ing about P \VM a bit ea rl ier , we
mentioned a noise-reducing benefit. With pulse
modulation systems which do not depend on
pulse height to ca rry information, noi se can
be almost complet ely elimina ted by " r egener 
ating" the pulses In the r eceiver before
dete--tt-n.

This "regenerat ion" has nothing to do wit h
t he more common use of the word a s a syn
onym for feedback. "Regeneration" of pulses
is more akin to the biological meaning of the
word-replacing a damaged orga n with new
t issu e, a s a lizard's t a il. T o regenerate a
pu lse, you apply the incoming noise-contami
nated pulse to a t rigger circuit which is set
to fire only at the peak of the pulse. Noise
bursts will not be g reat enough to t r igger t he
circuit if the pu lse peak (not a verage level)

OUR GOAL THIS YEAR IS $1,000,000 IN HAM
EQUIPMENT SALES! THAT'S WHY WE'RE GIVING
YOU THE BEST DEAL AND BEST SERVICE ANY.
WHERE!

AMATEUR ELECTRONIC SUPPLY

Terry , I ha ve 0'__-,---,--_-,---,--::-::::-- _

trade . Whot ' , yo ur d ea l on the HT-37?
Be sure 10 send fREE Bo ll Po int Pen, too!
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R-267/ARR-21 RCVR. tunoble cpprcx. 450-510 mes
eontoins 28 tc bes, blower, cccx re lc v, 2 geor_
heod motors, e tc. BRAND NEW IN DOUBLE
SEALED CARTONS. Shipping wI. opprox. 50 Ibs.

SPECIAL $24.50

Plate Transformer $1395

CI .Iut 20KV

Fi9. 25. Pulse regenerator.

is a s much a s 3 db above the noise level. The
trigger circuit's output is a new pulse, minus
all noise. Fig. 25 shows one such regenerator
(a Schmitt trigger) together with input and
output waveform sketches illustrating its
action. The 500K pot is set for accurate dupli
cation of the input pulse at the output, and
usually requires an oscilloscope for adjust
ment. However, it need be touched only when
the tube is replaced.

PC:\t, we're omitting. This comes about be
cause PC:'.t requires highly elaborate circuits
at both the transmitter and receiver, and at
the present s ta te of the art appears imprac
tical for general ham use.

\Ve' re almost finished now, except for the
transmitter pulser, This is the circuit which
takes the output of the var ious pulse modu
lators we examined earlier, and uses it to
control t he megawatts of rf output power
f rom the transmitter. Essenti ally, the pulser
is a n electronic switch which tu rns the final
on and off in accordance with t he incom ing
pulses.

A circuit, taken from radar practice, is
shown in Fig. 26. V1 is the switching tube,
and Cl stores the energy. Normally, Vl is
biased far past cutoff and in t he absence of
incoming pulses, no current can flow. T he
capacitor charges to 15,000 volts, but nothing
else happens because no circuits are complete,

w hen incoming pulses of great enough
amplitude to overcome the cutoff bias and
drive the tube into saturation are applied to
the grid of Vl, though, things happen. Vl
looks to the capacitor like a closed switch
connecting the positively charged end of the

RME -6900 SSB! AM!
CW Rcvr. . $369.00
Matching speak e r
RME 6901 $19.50

3200 vet @ 350 rna
Tapped pri. to give lower voltag es also :
2700 vet or 2200 vet @ 350 rna
21 Ibs. Stock # ET- 18A.

Swinging Choke, 9 to 20 Hy @ 525 rna
50 ohms dc res. 39 Ibs $9.95

RA-42A PWR SUPPLY metered oulput, de
livers 'lor De 200-215 v @ 9:Jm!;l p lus
6.3 @ 30. Ideol for ARC-5, ARB, Be 603
etc. Like new . •• . . ... . . . . . .. . .. . . . . .. S17.50

8C-221 freq. Meter. Excellent like new
condition ...•••.•........... ......... $74.50

MODEL 15 TTP in good operating condll .. 5275.00

KY-42/ ARR.21 DECODER contains 43 tubes new $29.50
BIRO MOO. 14 coox switch 6 posn. brond ne..... 22 .50
ELEe COAX SW. apdt BNC connectors dne

24 vdc •.. • •.• • . _• . .• .•. . . . •. ... • . . .. . _. 9 .50
OHMITE TAP SW. 12 posn. mod 212 ·12 breed

new . . • • • . . • • • •. • • • . •• . . . .. . •• •• . • . . . . . 3.00
MOBILE toggle sw. SPST 175 Amps 30 VDC

new • • . ".. . . . . . . .. . ..... . . ..... . . .... . 3.50
PL-259-or M-359 Coax connectors .. . • •.. • . . 3 for 1.00
4 Mfd 3000 volt oil condenser new 5.00
TIME DELAY RELAY octa l plug · in 30 sec. 5 ...

coil • . • • • • . •• • •. . . • . . . . • . .. . • . .. . _...... 1.00
2500 ohm 50 wolt re sistors 3 for 1.00

WE 255A TTP Reloy ' ne..... 4.50
UTe YARIDUCTOR VrC·6 _. . . . . . . . .. . . 2.00
AXIAL BLOWER 24 YOC 58 C.F.M. .....• • ... 3.50
lh" FUSE CLIPS (idea l for MTG tools) 12/1.00
:V." fUSE CLIPS 12/1 .50
KIT 20 Ani. Tub ulo r Condo 400 & 600 V.. _. . 1.00
PANADAPTOR BCI031B 450 -470 KC if. RACK

Mt. Like new .. . . . . • • . . .•... . .• .. . . . . . . . 65.00

Min order $.5.00. Pse include postage. Excen re
funded immediote ly. All prices FOB our Worehouse,
Bronx, N. Y.

~ptlce ELECTRONICS CO.
218 We" Tremon' Ave ., Bronx 53, Ne ..... York

TRemont 8-5222

500' +-1f--H-.....-J

15KV _ "t~+~'~5~KV~ ..:.... 1200..

Fi g . 26. Transmitter pulser. All supply voltage .
isolated from ground.

-
You won't believe the whopping' trades
we'll g-ive you on your own equipment on
the above receiver/ speaker. Just drop a
note or call Barry, 'V2LN I, and a sk .
Also ask for our latest fl ier.

BARRY Electronics
512 Broadway. New York 12. N. Y.

Area Code 212 WA 5.7000

7158
VI

PULSES IN

o---jl-r-
I

FINAL

AMP

+
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BC -221 , BC -312, BC -342,
BC - 224, BC - 348, BC - 610,
BC - 611, BC - 639, BC - 779,
RT-68, RT-70, RT-77/GRC-9,
R-388, R-390, R-391 / URR,
URR - 13, URR - 32, ARC - 27,
ARC - 33, ARC - 34, ARC - 38,
ARC - 44, ARN - 14, ARN - 21,
ARN - 30, ARN - 31. Test Sets
with SG, URM, UPM, USM,
and TS Prefixes. Also Surplus
Technical Manuals, Military
RTTY Equipment and Pana
daptors.

Big Trade-In For
Your Surplus Equipment

WE NEED ...

$273.95

$ 458.95

$695.00

TRANSMITTERS
$298.95 HQ· 180C

HQ· l00AC

HQ·145XC

YOUR SURPLUS EQUIPMENT
Trade-Ins on New Factory Boxed 1962 Hammarlund Gear

ALL RECEIVERS WITH CLOCK
AND MATCHING SPEAKER

Advise what equipment you have and Hammarlund Equipment you want. Tap
trades given on surplus and c ivilian gear.

I
I
I

D I'm interested in a Hommorlund _

o Send 1962 Hommarlund Cotolog with your quote.

-------------.,
Deor Bill, W4FHY: I
o I have to Trode in my _

Nome _

Address _

City State _ _

BILL SLEP CO., 301 HIGHWAY, ELLENTON, FLORIDA, PHONE 722-1843
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BC-611 Handle-Talki. (as., brand new . . 4.95

WRITE IN for bra nd new 4B -poge vclue -peeked
BARGAIN CATALOGI

MOBilE RADIOTElEPHONE 150·170 m. FM. 6w
Input. Output 25, watt. . Conlllh of Tnmlmltter
ReeelvM'. Antenna & connecti ng ubi., Manutadured
by Wed COllt Elutronlu . Good cond. $24.95

Amer ica n Radio Relay L eag ue, The Radio Ama teur' s
Ha n dbook.

America n Radio R ela y L eag ue, Single Sideband for the
Radio Amateur, Wes t H a r tford , 1954.

Belin", T . E., " Low-Dis tor t ion Modul a to r for Clipped
Speech," QST, J a nuary 1958, pa ge 31.

Black, H . S., Modulation Theory, Van Nostrand, New
Yor k, 1953.

Cl ay, R icha rd, "Negative F eed-Back Modu la t ion," QST,
Aug ust 1953, page 17.

Eaton, R. C., " T wo Sidebands Cor L ess T ha n the P rice
of One," CQ Mal{azine, September 1957, page 54 .

Genaille, R icha rd A., "Shu nt-Fed Modu lation for You r
A M Tr ansmitter," Radio & TV News, Aug ust 1958,
page 46.

Henney.. Ke ith , Radio EnKin('t'fing Handbook. 5th edi
tion, McGraw-Hill, New York, 1959.

J ones, F ra n k C., "A N ew Class A2 Scr een Modula tor ,"
CQ l\fastazine. April 1956, paste 21.

Landee, R . W ., D. C. Davis , a nd A . T. A lbrecht , Elec
tronic Dellhrner'll Handbook, McG raw_Hill , New York,
1957.

Moskowit z, S id ney , a nd J oseph R acker , Pulse 'I'eehnlques,
Prentice-Hall , N ew York, 1951.

Orr, William I., Mobile Handbook, Cowan, New York ,
1951>

O rr, W illi am I.. The Radio H a ndbook. 15th edition,
Editors a nd Ene tneers L td., S um m er land, Ca lif., 1959.

Radio Cor poration or A merica, Transmitting Tubes, Tech
nical Ma nua l TT-4 .

Skeen, W illiam S., "Simplified Fool-P roof Screen-Grid
Modula to r," CQ Majl"a:dne, N ovember 1958, p a ge 52 .

Slurzberg, M., and W il lia m Ost erhald, E IlIll:'ntials of
Radio, McGr a w-Hili , N ew York, 1948.

S toner, Don a ld, New Sideband Handbook, Cowan, New
York, 1959.

Ta ylor, S /Sgt. N ichola s , " RTT Y W ith the KWM-2,"
CQ Magazine, A pril 1961, p age 34.

Term an, F . E., Electronte and Radio Engi neering. 4th
edit ion, McG raw-Hill, New York, 1955.

Reference Data for Radio Engineers, 4th edition, Federal
T elephone & Radio Company.

Ter man , F . E. , Radio Enltlneers' Handbook, McGra w-Hili,
N ew York, 194 3.

Ton n ",. J ames L ., "Compreas ion and Clipping," QST,
Sf'IlIf'm lJer 1956, pag... 34.

BIBLIOGRAP HY

capacitor to t he positive terminal of t he fina l ;
with power applied , the final produces rf out
put-great gobs of it (typical voltage and cur
rent in the circuit shown is 15,000 volts at 10
amps, which means 150 KW a re going to the
final. With normal PRF and dut y cycle set
tings, the legally measured power to the final
would be 150 wattsl ) This sit uat ion holds a s
long a s the pulse is present at VI 's g rid ,
which is usually about a microsecond. Then
everything rests for the next 99 microseconds,
unt il the next pulse hits,

That's it-modulation from A to Z, with
the more common garden-variety circuits
omitted. If you're in t er est ed in mor e details,
a number of specialized books ar e listed in
the bibliography; these range from beginner
to graduate-engineer level, and many give f ull
design informat ion for not only the circuits
we've shown, but many ot hers equally int er est
ing for which we didn 't have space, Happy
modulation !

N OTJ<: : Jlf'fore rushing to tryout pulse m odul a tion ,
check the la test issues of F CC reg ula t.ions. Pulse m odu 
lation is permitted only in eertutn bands, ali in the
UHF reg-inn : it is taboo at conventional frequencies .

.50
3.00
3.00
.75

1.50
.10

. . . . . . . . . .

COMMAND SETS

WANTED!
IMMEDIATE CASH paid for 8C-610, frequen(y
meterl, TS-173, 174, 175, GRC and PRC equip
me nt, test equipment, Tra nsmitting tubes!

PN-12 POWER SUPPLY
Input 220 VAC 6& eye. Output 800 VOC @ 350 MA.
4·5U4G tubes, two 9-henry 270 MA. ehnku. 1025
VCT @ 300 MA. plate xtmr, Standard raek mount
19" x 12" . Brand NEW 12.95

All orders fOB Los Angel.s. 2.5% depolit re
quired. All items subiect to prior sore. NOTE
MINIMUM ORDER. $3.00. Willi TO DE". n

t, A. Phone (213) is WE 8-3731

ID-61APN-4 LORAN INDICATOR
21 TUln ;S Inpludilll: :WI'I. plus 100 KC Xtal

Ind I ltor~hOl.u e of hllh QUIIIlJ pl rt,. Ex
p~ll~n l tor ',rope. modulltlon Indlcl tor, etc.
EXCELLENT CON DIT ION ., . . .. .. . . . . . .. ' .95

NEW GUARANTEED TRANSMITTING TUBES
1·8U ••• __._.. .. . 1.95 821B/SE29 . . , • • " 4 .95
U II5&-A •• , •• , •• ' 12.95 S!iTO •• ,., . .. . , . . 2 .95
"' ·tOOA • • ,., 25.00 lnnTH .• , .••• • ,.. 9.95
"' -10 0OA 75.00 250TB 25.00

2("311 ·WA 12."

R.28/AR C· 5 100-1 56 MO NEW 22.50
Q. 5' ~r R ECE IVE R : 190-55:1 t e. Ruellen t . . .• $9.95
3-6 Me RECEIVER : Excellen t. . .. •.. •.• •. •. 7.95
6-9 Me RECEIVER : E xeellent 7.95
2.1 · 5 Me TRANSMITT ER: Exeellent ..•. NEW 5.9S
3· 4 Me TRANSMITTE R: E%c:.llent. ••••••• • • ' .'5
4·'.3 Me TRANSMITTER : Excellent •••• •• .• ".95
5·3· 7 AC TRANSMITTER : El cellent . .• .... . ".95
7-9 Me TRANSMITTER: nseeuent. U te New 14.95
MD·7/ARC·5 PLATE MODULATOR: For all

of th e above Tun,mltten. Excell ent . ..ORb 4.9:i

r--73 PUBLICATIONS---,
Back issues (a ll except Jan. '61) 50¢ each
Bound Volu me I, Numbers 1-15

(with index) $15.00
Impeda nce Bridge full scale prints

(Aug. '61) .... .. . .. . .. . .. . 1.00
MRT-90 Co nversion Booklet (Oct.

'61) .. .. . ... .. ...
HAM-TV (see Jan. '62) .
HAM·RTTY
1962 Amateur Radio Yearbook .
Index Tc Surplus .
Cumulative Index (Jan. '62 issue)
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IW2NSD f'Om page 45)

ha ve been on t he receiving end of unbelievable
abuses a s a n invited speaker. I remember one
sma ll club which had invi ted both me a nd
a local manufacturer to talk to them the same
evening. They then proceeded to carryon a
two a nd a ha lf hour bu siness meeting, a half
hour for coffee, and t hen at 11 pm turned t he
meeting over to us with everyone yawning and
looking at the door.

:lIany clubs seem at a loss for spea kers . By
the time you have exhausted all manufacturers
of ham parts and equipment within commuting
distance and had talks on specia l interests of
your own members )'OU will find that the
manufacturers have come out with newer pro
ducts that they want to show you. Unless your
club is made up of particularly dead members
you should have one or two live wires who are
busy in their sha ck building somet hing of in
terest. You can easily talk these chaps into
bringing down their latest marvel a nd showing
it off, complete with a shor t discuss ion.

T here are many other activi ties which help
knit a club together. F ield Da y is a g reat
time for mutual etfort a nd st r eng t hens a club.
Grou p construction projects are a lot of fu n,
part icularly if you knock toge ther a small two
meter t ransceiver or convert a bunch of Link
mob ile gear to 6l\I fo r a club F'M network. I
wonder if a ny clubs have taken to mass manu
facturing of KW lineal's yet ? Mobile clin ics
on Satu rday 0 1' Sunday morn ing a re fine, with
everyone bringing test equipment and helping
each ot her to get t hei r r ig working. H amfests ,
picnics, auctions, etc., are all good club
strengtheners.

I suspect that t hi s will result in a lot of
much bett er ideas t ha n I ha ve pr oposed. Let 's
look for some good letters on the subject.

Arithmetic

A letter f rom Ray F r a nk 'V6JO, one of our
Sharp E yed Reader s, a sks , "Care to explain
your arithmetic method in an editor ia l? Your
S ' VO RN sta tement in December 1961 says 15,
166. In J anua ry 1962 you claim 40,000. Ama z
ing increase." Ray goes on to compare our
arithmetic to that of an other ham publication.
Ra y, shame on you. You are hereby reduced
from rank of Sharp Eyed Rea der to Not Very
Sharp Eyed Reader . If you read anything ex
cept the figure of 15,166 you will see that this
is our average number of eu beeriptions over
the preceding t welve month period.

Until our expansion into newsstand circu
lation in December, our circulation had been
approximately half subscript ions and half
sales through radio parts di stributors. T he
three are now about running even at 20K/
20K/20K. \Ve st a r ted out at 10,000 and rose
to 20,000 during the year, isn't that pretty

(Turn to page 9 1)
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SCR·S22 SPECIAL
N EW LOW PRICE: $14.95 BU YS

2- M ETE R R ECEIVER & 2/6/10 M ET E R X MTR
SCR-522 revr, lImtr, rack &
case, ex e. condo 19 tub.. in--=:
dude 832A' •. 100· 1,56 mc AM.
Satisfaction grtd. So ld at Ie..
thc," the tube cost in .urp lu. 1
Shpg w t 85 lbs, FOB Bre m·

~~';' .~~~~ '... . $14.95
Add $3.00 for comp lete tech.
nicol dato group induding
original "hema tiCi & parh
lists , I.F.• llt l fo rmula •• inl t ruct..........._ ...."
for AC pwr .ply. for rcv r eee- .
t inuous tuning, for lImlr 2·mele r UMl. ond for puMlng
ltmlr an 6 and 10 me ters,

POPULAR Q·S 'ER
8C-453-8 : 190-550 kc; I.F. 85 ke. Use os rcvr, a.
tuna ble I. F., a. double· conve rsion for olher reYn o
Checked aut. good cond ., w/sc:hem., al ign. inl tr.,

r:r A·~~:le~a~~': ~t.~ . .R.a.i ~~~ . ~~.I~: . ~~~ $12.95
For Fillers: Some. inoperative .. . ..... . .• . . . . . . $5.95

QX-S3S RECEIVER
See p . 66 Dec. 73 or wri te u. for reprint. This is
the 8( -453·B in ha ndsome case with xfr mr-ty pe pwr
sply, speo ker, ,:, 11 control l . phone jack, $37.50
ready to p lug In ond use .

NAVY'S PRIDE RECEIVER
RBS: 2 to 20 mc 14 -tube .uperhet has voice filler for
low noise, eer-sever AGC, e tc. Strictly for commun i.
co tionsl Very ho i I I.F. 1255 kc, Checked. al igned,
w/power supply, cords, Ichematic, ins t ruct ions, fob

a~r;l~s.t~~ . .S:~: . ~~ ..L~~ ..~~~~I.e.s~ • ~.o.l:f: $99.50
ALL-BAND RECEIVER

R-45/ARR-7 : 0.55 10 43 mc AI, A2, A3 . Unu sed Air
force surp lus, cost Gov' t $750. 001 Include s our a w n
60 cy pwr sply fo r ht rs, 8+ , a nd the DC for the
rcvr ' s aUlomatic tuning mo to r. This rcvr hos every 
thi ngl xu IF filler, 6 se lec liv it ies, 8FO, S-Meter, AF/
RF Goi n, Noise Limit., e tc. Sharp and Hotl Best buy
Irn(!y fo r OX . IF is 4.55 ke, ideal fo r double ~on

ven ion w lth e ilher BC-453 or QX ·S35 deSCribed
ubov e, Before shipp ing, we ha ve a poinstaking Com
municolions radiom an inspe ct e a ch unit thoroughly,
chec k it, al ign lt, b yp a ss rerodialion supp~enor, im
p rove a nt. impedonce molch ond ha ng his OK tag
on lt. W / schemotic, a lig n, dolo, e tc. absolutely reody
10 p lug in ond use .•. no lhing e lse $179 50
to do. FOB San Antonio, Tellos . .. . . •
Time Pa y Pion: $17.95 dow n, 11 mas ot $16.03

RCVR/SPECTRUM ANALYZER
AN/APR .4 rcvr 11 II-tube superhet as I.F.• S-meter,
e tc. for Ihe 30 mc oulpul of th e tu ning $69 50
units. Aligned, O K, fob Los Angelel . . . •
TN-1 6. 17, 18 tune 38·1 000 mc; checked $85 00
O K; the set of 3 . . . . ... . . . . . . . . .. . .. •

TN·' •••7>·2200 m, $59.50
LM FREQUENCY METER

Crystal.calibrated every 1000 kc w/ dota to use many
minor lIt l checks in between. XII is .005°. or bet.
ter. 125-20,000 kc w / c scble ho rmonics for beyond .
W/matching ·seriol co lib book. 1I 11, schemotic, pw r-

::~~ele~ot.~•. . ~.~~~~~~ ..~~. . .F.~~ .. ~~~ $49.50
AC PWR SUPPLY for TBX & LM

EAO. Mode for TB.( rcvr, furnishes a ll req uired
vo ltages. Input 115 v 60 cy. Brand new, originol
pock, wi th spores. Wi th mating aulput plug. sche.
mctte, ond conversion dato to higher outpuh (for
ellomple 200 v 40 mo, plus 6 .3 v 2 A). $8 95
f OB Son Diego. Co lif. •
For use w ith LM fre q . meter odd $ 1.00 for " Lm pwr
ki t" which includes LM input plug. revised "hema tic
conversion, ond parh needed fo r the 12 v LM hea te r
req uireme nt.
TIME PAY PLAN availobl. for any p urchas. ov.,
$150 .00 total.

R. E. GOODHEART CO.
BOX 122Q-CC B EVERLY HILLS. CALI'.
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Port \I WORQF RTTY Converter
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C IRCUIT DIAGRAM - See pag e 26 - February 73 Mag ,nine for further data .

13618 S. WESTERN
GARDENA. CALIF.
FA 1.2318 (213)

SUNDAY 10-4OP~ N DAilY 9 ·6

EYE OPENERS!

MON & FRI 9-1
7 DAYS A WeEK !

WRITE FOR FLYERS

SICNAL ELECTRONIC
SUPPLY

SIGNAL ELECTRONIC'S HUGE NEW STORE OPENS MARCH 1

HANDlE·TALKIE BARGAIN!
RT-285/ URC-l 1. Flyers Handy-Tallie.
Slug tuned 243 me, easily converted to
220 me. small as ~ing size cigarette pack.
Completely constructed of subminiature
components. As-is condition, some may
have a coil or two mining, most are miss-
ing the pull-out whip . Units are other.
wise complete with mike, earpho ne,
press-te-telk swi tch any, case, le ss tubes.
This is t he latest unit in use by our
a rmed fo rces. These wholesale for $35
when. complete . Our opening $7 95
special to you . . . •

9-5er - 190·550kc. Use for
receiver, tunable i,f., double or
trip le conversion, tremendo us
selectivity. Exc cond, $9 95
with tubes " •

ART-13. 100 Wath on 20-40·
80. 813 final, autotunel Easily
converted to 10 and 15 meters.
Complete with VFO and
modulator . Tunes 2·
18.1 me. ... . . $34.95

SAVE AT SIGNAL !
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(W2NSD from page 89)
close to 15,166 average '?

You may r edeem yourself if you ca n ex
plain how another magazine was able to swea r
to an increase in t heir average number of sub
scr iptions (which should not include newsstand
sales or parts jobbers sales ) dur ing their 17th
year of publication from the swor n 36,498 in
November 1060 (p. 65) to 73,836 in November
1961 (p. 60)! They would have to have had
a minimum of 111,000 subscr ipt ions plus news
st a nd and parts jobbers sa les to average 73K!
Indeed remarkable, for that puts them well
ahead of QST in circulation a nd t hey have
modestly never boasted of this .

I. R. E.

AN /SRT_14 SUS-ASSEMBLIES
Left 10 right, top to bottom : Frequency Converter Unit
liB; One me Step Generator Unit 10; frequency Con
verte r Unit 9; 100 kc Step Generator Unit B; frequency
Converter Unit 5; and Frequency Converter Unit llA.
These a re described in mare detail in the article on
page 44. These units may be used sepa ra te ly or all
toge the r as a frequency synthesize r.

Unit 5 $7.50 Unit 10 . $10.00
Unit 8 10.00 Unit 11 A 5.00
Unit 9 10.00 Unit 11 B 10.00

All six units . . . . . .. $40.00
5 fo r 530

Unit 10 only ava ilable in group - not indi vidually.

These units are all brand new in t heir original
carto ns and are co mplete with t ube shields. less
tu bes. Manufactured in 1955-56.

Cash FOB Annandale

TECHNICAL MANUALS CO.
P.O. 80X 406 - 80S COURT STREET - UTICA, N. Y.

TU -1l - 218-RADIO TELETYPE A X/ TfU -7 $6 .00
I xr -n-aai-caa m o SETS SC R-399, SC lt-499 5.00

T .\I -1 1-30 0-BC'-221 ALL MODELS , . , .. " ,.,." , . . 7.50
T:\f - 11-352-T G7. T G-S1. MO D I<:t, 15, . , , ,. 7.50
·!'M- 1l-315-RC- 120 · A-B, AN/T XC - I ".,." ... ....... 6.00
T:\f · n ·441- lbI!:COHD E H B C- I 016 ,. . .. . . .. . . . . . . . . . .. 5.00
T .\f - 11-601- AN / VHC- 2. It - t 3B , .. ..... .. ... . 5.0lt
T l\f -1l-1lt2-UC -99 EQUlP.\I ENT 5.00
T U -1l-820-TltAN8 :\f}TTlm S T4-T~ . I'p ·} ~ :\ I I I· I.

SA-2. AM -2!l<'RC , . . " . . , .. " . , . . ", Ilt.DO
T .'.' -1l -826--nC · 610 , . ; - -"'-0 -H - t , T - 213/ e nc -:! I; ti l '- !I:I!I 7.50
nf - ll~854-HF.CE I\'ER It- 3 ~8 / URH . . " ,. . . . 7.5lt
'rM· I1 -856-RECF.I VEIt It -390! Unn , _ , . 6.50
'fU-Il-858--R ECEI VEH U-392/UIIIl .. , . . , , . 6.5lt
T :\I -Il -863-RI';CE IVElt It ~ 3 9 I /URH , ,.. . 6.50
TItI- Il -885- R-I40 /FS:\-f N AT IONA l. nno S Ei :H :I".. . . 5..00
T M-Il -2234- Tf-4 TEL.;TYPE , . , .. . ......... . .. . . . 6.50
T.'.I - 11-2235-P GC-I T ELETYPE 6.50
T~f-Il - 5 0 62-FHF.QUI<;NCY SlII FT CONVE ItTtJU -

CV-I821GltC-26 ... .•. " , , .. 7.50

Hundreds of hams will be in town for the
yearly IRE Show on March 26-29. I'll prob
ably r un into many of you up at the show, or
if not ther e t hen I'll see you at the Single
Sideband Dinner-Hamfest at t he Statler-Hil
ton on Tuesday March 27th. The displays open
a t 10 am, dinner at 7: 30 pm. Bill W2SKE
Leona r d will master the ceremonies. Virginia
will be t here too sell ing subscr ipt ions, back
issues, bound volumes, TV H andbooks, and aU
sor ts of t hings like t hat. Say hello.

The RTTY gang will gather on Monday
night at the \Vhite Turkey Town H ouse at 260
Madison Avenue in New York. 7 pm. Send $6
to Elston Swanson W2 PEE, 101 New South
Road, Hicksville, L .L, N.Y. Speakers will be
W2JAV, WI ED!, W2D HE, etc. I'll be there
too.

Let me know when you have somet hing spe
cia l coming up . . . hamfest, annual dinner,
big picnic, etc. Let me know, that is, if a
small bundle of the latest issue of 73 would
help out a s a n added little somet hing to give
away. You'll have to give me some warning
though for I am frequently so embroiled in
st aving off imminent di saster that it takes a
few weeks before I ca n tend to details. You
make it a t least one months not ice a nd I'll
manage. You might mention whether you are
expecting over 100 licensed amateurs (come
on now, none of that "and their fa milies" ).

RITCO Box 156
Annandale. Virginia

WITH DOW'S

PREAMPLIFIER
Cet signals )'011 didn't hear!

Not a gimm ick. but a tested
and p roven acce ..o ry, Pre
cision m ade, fu lly backed by
Dow- Key's t rad it ional Factory
W a rra nty.

HELP YOUR RECEIVER!
The DKC-RFB Booster is a

price • . , $1 0.75 so to 70 ohm impedanc;e
match ing "broadband pre _

amplifier" guaranteed to increa§.(' the over-all gain by I to 6 "S"
uni ts on all bands (1 .5 to 30 mel. To improve sensitivi ty, work
with DX, and bring up we... k unintelligible signals, you'll want a
DKC. RFB. Designed for receivers up to the $300 class.

We have a few copies of t h is issue available
for those of you that missed it t he first time
a round. 50¢ each. There were twenty-three
feature articles in this issue, many of them of
conside rable lasting interest.

T he lead article, undoubtedly the most
hilarious we have eve r run, explained how to
translate technical journals. T his is one you'll
keep by the r ig and read over the air at every
opportunity. Next, in the construction depart
ment, was the W3KET transistorized GDO
which you can build in minutes. \V8 UCG gave
us detai led st ep-by-s t ep instructions for elimi -

(Turn to page 92)
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Thousands of Items - Thousands of Bar9ains

All prices FOB linden, N. J . Some qu a nti ties limited .
Prices subject 10 chonge wi thout notice. Min. order $4.00.

nating ignition interference. The Sprague
Company has since reprinted this extensively,

T he old su per regenerative receiver was then
dusted off and brought up to da te with a set of
rules on taming t he beast , Need a parabola
for 1296 me? We show yo u how to genera te
one. Associa te E d it or Kyle gives some hint s
on getting bugs out of gear in t he shor test pos
sible t ime. \V2IHW shows you how to wind
your own top loaded whip ... a nd tune it.
We a lso give you some idea s on various free
su pplies of plugs for interconnections.

All RTTY'er s will want to have the article
on using their TT tape gear for sending C\V.
It is simple to do a nd I not ice that even some
CW men a re sta r ting to use the system.

K5JKX gives us t he dimensions for t he fi r st
article on a pr act ical log-pe r iodic an tenna.
T his one is simple to const ruct a nd works fi ne
on all bands from 160M to 10M. W.,lAPI shows
how you can double your power supply voltage
by t hrowing in some silicon rectifiers in your
present supply. W4WK:\I gives us a list of
the im pedances of all popula r su r plus trans
mitters and receivers. Ha ndy cha rt. K2D IIA
ha s a good idea on making that phone patch
easy to connect a nd discon nect wit hout bug
ging Ma Bell.

Another 73 fir st is the W3HIX all transi s
torized 432 me converter . Pa r t I t his month,
part II in A pr il. We then have a little con
version of the six meter r ig in our Oct. 'GO
issue putting it on 2:\1. K5JKX shows us how
to build a foul' t r a nsistor ampli fie r right int o
a small s peaker box to g ive us a complete
speaker a nd amplifier all in one unit .

One of t he most interesting staff art icles on
receiver s wa s in the March issue. This one di s
cussed front ends a nd poin ted u p t he pro's
and con's of a ll popular circuits , followi ng th is
with a simple and important change to im
prove your receiver's front end.

T here is a lot of good OX on 80 meter phone
if you just know where t o listen for i t.
WIF RR gives away all the trade secrets of
this obscure sect. We have a t ra nsisto r ized
meter amplifier for measuring very small vol
t ages or currents. A test set for tuni ng t he
converted Motorola units. One of t he top voted
articles for Ma rch was the " Sa ve, Lea rn , Have
Fun-Build" by \V8VVD. If you want to know
about the reasons why fellows are build ing
t heir own equipment , t his wi ll explain very
wel l.

There are a few other ar t icles of interest
to: W70 E t ells how 'sines' got sta r ted ;
OH2YV suggests a card index log book ;
W21l-nV has a cute little transistor ized noise
cl ipper; W7 CSD shows how to build a tuning
meter for the blind ops ; W6XKE complains
about fellows buying bugs and t hen using them
on t he air before t hey lea rn how.

All in all it was a remarkable issue. There
are a few left at 50<,.

BUYS
TUBES

&
EQUIPMENT

512 Broadway
New York 12

WA 5·7000

Send for Catalog

Barry
Electronics

of Ambe r Industrial Corporotion

Linden, Ne w Je rse y

_ across hom Essa Re$tlo rch l obs

FAST
& FAIR

SWAPS

HAM SHACK NOVELTY
Authentic -locking', two-color certificate claimmg tong ue
in-chee k ownership of an acre on the Moon's surface
Ideal gift or conversation piece (or shack, bar, den or
office. (Su Pg. 119- J an. 61 . CQ.) With gold seal and
name and cal l insc ribed only $ I.UO each. Six for $5.00.
Send chec k or M.D. to--

BOX DXG, 1738 - 201 St., Bayside 60. N. Y.

DROP IN FOR OUR SATURDAY SPECIALS
- FREE PARKING -

APX·6- UHF transponder. Perfect for 121S me, Very little
convers ion needed -complete wltubes. Exce llent .. $19.95

ATK- TV camera w /iconoHope ond 0 11 lub e s. AI about
l,,!, losl surplus price Gild So/a of goy ' l p rice. l / ne w 79 .95

Re ce iver -Monitor fo r ATK ..•.......... l / ne w 2 9.95

ATX-Tro nsmitte r used w / ATK·comera, inc l. e e tenne 39.95

MN·26- Dir. fi nder, splendid for morine, w Iant, 2 co nts,
oz im. indi e'" VI SUAL L. -R. ind ie' , & in bo... . NE W 79.50

A-62- Pho ntom ant. 20-29 me, hondles 50 w . NEW 1.25

RT-4S- XCVR U -SOmc. 807 final. O·200mo mtr , NEW 18.45

SCR-S22- XCVR lOO-I56mc, 832 final . 30Wolts. EXC 18.45

8C. 1I58- XMTR .5O-97mc, 815 final AM, w/ Bmc Ittl
NEW ...• ..••........ . ..............••.....•.. 29.45

BC.61 7- RCVR 30-.50 me, fM, Ittol contro lled. EXC 22.45

BC-458- XMT R 5.3·7mc, con run 120 Wolls... . EX C 6.95

R8/ARN8 - RCVR 75mc, I/Iub es. Fa for po rh. EXC 2.95

1-1968 - 5i9 Cen 150-23Cmc NEW 1.45

OO. 15- Dyn 12/24in, Out 265/54011 120 /26 mo. NEW 8.45

GO-9- XMTR 3·1Bmc. 100 Wotts .... _•...... NEW41.SO

BC-620 - XCVR 20·27 ·9mc, w /tubes ..•.. ....•. EXC 12.45

BC-1206- RCVR 195·420kc, 5 tube s, 4 Ibs•....• EXC 8.95

BC-604- XMTR 20·27-9mc, 30w, lOch. .....••. . NEW 9.50

n-98- Voltoge d ivider, dummy load NEW 1.00

1920 E. Edgo r Road

on Highw a y U.S. 1

. . . a d iv ision

HAM
GEAR

u.S. #1 ELECTRONICS

SELLS
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Something New
I n the process of leaning on prospective

advertisers each month I run into some hints
of things about to be marketed. Maybe you're
interested? For inst a nce there is the new re
mote switching mobile antenna by Ma rk which
will cover all bands from 10 thru 80 and can
be switched from the drivers sea t . The last
antenna I remember like this was the Ra f red
which used a little motor to run a switch up
and down the antenna loading coil and tap in
for the different bands. I used one of those
with success for a couple years back when
I had a Ford station wagon. It was a bit out
sized for my Porsche so was laid to rest. The
Mark unit, which will be similar to their
H"r_3, uses the Hell-wh ip units instead of the
older fashioned loading coil.

:\Iini-Products will shortly be out with a
shorty 40:\1 beam, using their clever type of
end loading. I understand that this job wiII
he about the size of a ten meter antenna and
will also work out well on 20-15-10! Maybe I
heard wrong, that's a lot to get out of one
little beam.

V HF-U H F has a new universal coupler in
the works which will work with either 52 or
75 ohm coax. This will have a bu ilt-in field
strength meter connection and a mod ula t ion
monit or .

Tapetone ( Telco) is trying ha rd to keep
up wit h the orders on their 201 Nuvistor con
verter. T hey sent one down here for me to see.
I farmed it out to \VA2I N M t o test. Lar r y ,
who has built a ny number of 417A converters
a nd N uvistor converters a nd pre-amps, fl ipped
over the 20 1 a nd bought it with the proceeds
from his a rticle on the test. \Ve'll probably
have t his article for you by next month.

STEREO SPECIALS
REMOTE DUAL BALANCE CONTROL

for 2 speakers . Manufactured by Hoffman. Compa~
p last ic case wi th dual conlrol and 25 fee t of oud lo
cable. NE W ..••............. ..... • . .. . •. ... 2 .25

SINGLE BALANCE UNIT
Remote s ing le control mounted in eosy.ta-hald rub·
ber case. For balancing speakers. Includes 25 feel
oudia coble. Manufactured by Hoffma n. NE W . 1.49

REMOTE CONTROL UNIT
1000 uses! Consi sts of 6V AC gear red uct ion motor.
Simply a ttach to 6V filament supply. Ha s control
head, 2.5 ' flatline control coble and hardware. Pu~h 
button remote control ro lates antenna, tune s equip-
menl, e tc. NEW. Only 3.95

TCS REMOTE SPEAKER
Flat to 16,000 cyclesl Ideal for tweeter or commu 
nications speaker . Comple te wi th controls ond 500
ohm m.:J tching tronsformer .. . .• •••... .. .....• 4.95

2V STORAGE CELL
Willard rechargeoble cell for radio control or port
able ra d io use. Compact. Only ..•..... .. . . . .• 2.49

5" SCOPE INDICATOR I APN.41
Basic unit for oscilloscope or panadapto r. Complete
with 22 standard tubes and .5" scope tube. f a nt a stic
borgain at only '•. . . .. .... .•• . 5 .73

J. J. GLASS CO.
1624 S. Main St.• Los Angeles 15. Calif.

RI 9·1129 12131

:;.;
RCA CRM_P2A_.5 Citizen' s Bond Tra nsceive r, l -channel,
cry stal, full .5 wolfs inp ul. 6 /11 SV or 12/11S* . Complete
w ilh cables, inst ruct ion book, fCC fo rms, mik e-spkr,

11 Ibs. shipp ing wgt. per uni t.
· Spe cify which. $39..50 e o. $75.00 pro

Original COLL INS KWM·l OX Adapter Kit with ins t ruc.
t ions. Allows xmting a nd receiving on di ffe re nt cha nnels,
NEW S1.5.00 postpaid.

Western Electric dial te lep hone. Exc. cond . ... . $4.9 .5 eo.
2 for $8.95

New Catalog

Radiosonde Transmitter-T -30.4/ AMT·4A. 16.50 MC wilh
RCA S79.c tube and gnd-plane a nten na $2. SO pp

Writ. fo r f REE CATALOG

Cushcraft has just released their 1962 V HF
U HF a ntenna catalog. Nice. Beam s for 420
220 me, 2M, 6~I, 10~I , 15~I, & 20~1. H a los.
Other st uff. You send for this catalog right
now. Cushcraft, 621 Hayward Street, Man
chester, N. H.

has a cutle. The Nikey is designed to work
with all types of electronic keyer-s. This is
somet hing quite different than you might think
at first casual glance. It has two sepa r a te
levers, one for dashes and the other for dots,
each moving independently. wait'Il you get a
feel of this one! \Vr ite Lefor Industries, New
Caanan, Conn. $Hi.fH'l.

ALVARADIO INDUSTRIES
NO . HOllYWOOD, CALI f .PO. BOX 1.51-A

Two Meter Pre-Amp

Hamboards has announced a two meter
transistorized pre-amp to increase the sensi
tivity of transceivers. Comes complete for
$12.95, though the circuit board and coils are
available se pa rutely. Requires 2 Y.? rna at 12
volts, which is fine for mobile work or can be
borrowed from an audio output st age cathode.
Drop a card to I1amboards, Box 131n8, Pint'
Ca f'tle , Flot"idR.

. j'l

.' IJ!:' .;
~}.....

iJ-

Lefor
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SSB-AM-CW SURPLUS SPECIALS
Write for information on the
Finest Equipment in the Field
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JEFF-TRONICS (D. p' AS)

S end for th e lat eet edition of
Jeff -T rOllies B luebook of S urplus B I/ Us.

4722 MEMPHIS AVE., CLEVELAND 9, OHIO

CHOKE, 8 Hy 800 mao 6 kv, RME Te.t
26 ohms. 6" x 61/ . ' x 10" 30 lbs. only
$7.50.

I ufo 3000 v, de G. E. Pyranol Caps. 95 ('.

829B Sockets. Ceramic 60(' each 2 for
$1.00.

FilAMENT TRANS. 6. J-,. 2.7 Amps,
2.14 Kv. working. 23/8" x 25/,! " x 4 '/ 4'"
5 lbs. Herm.•ealed G .E. $1.50.

For Pi-Network l oading capacitor: 5.
gang variable, 20·400 uuf per sec tion,
%" diam. shaft. 4 lbs, $2.00.

Neveltl es .. . . .
Organ s and Electron ics
P & H ..... . .. ..
Polytronic s .. . , .
Rad io Beeksteb ..
Reyco . . .
Ritcc . .
Se co .
Sig nal Radi o .
Skyle ne ..
Sle p ... . . . . . .
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Subscripti on s .
TAB .. . .. . ..
h pe to ne . .
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Teire. . .. . .
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Texonic . . .. . .
Topaz .
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U.S. # I
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Vibroplex
Waber .
Waters .'
Western Radio [N ebr esk e I
Western Rad io (San Diego l
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73 Produc ts
73 RTIY Bo o.
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73 TV Boo~
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"TAB"
" TAB" fOR TRANSISTORS & DIODES!
Full Len.th L_d. 'aclory T.".d

&: Cuaranteed!
PNP H I Power 15 Amp. T03

Diamond & T036 Round. ~
,,,n . 'N"', sr. " f" $I'.M2.\'442, 2N278 53 @; 2NUS.
2N174 $4 @ • 6 for $23. 20
for $70 . 3 Allll> 2:-1 155. 2N 156,
2N255, 2N256. ~N307. 2N554,
T03GP. .49 @, 5 for $2; 100 for $35.
Write for ether types.
P NP 2N123 , 2:>;107, CK122 5 for $1
NPK 2N292, 2~13 . 2NI01. CK122 5 for $1
PNP 2K223 SO t . 32 for $9. 100 for $6

Kit Glass Diodes ecu!v. 1N34A, 46. ,
48, 51, 60, 64, 81, 105, 109, 141. 261,
268. 295. 12 for 51 , 100 for $6.

Rouod or Diamond Bast Mioa Mig. Kit
30t ea.

Pew er Heat Sink Fins 60 SQ . in . $1.39
''YAS''-BARGAINS

New VarlaCl /or equl\' U-1S5V 11. 5A. $15 ,311
Nt'" Varlae. /or equl\' O-USY 'S Amp SIIJ.8~
DC-METER Defur 800 M.I21,i" $5@.
DC MTR 100Ma/2", " $3@.
UF"MTO OE/47S ~la '" 5 Amp $4@. 2/S1
DC -A1Jo.'TER One Ma/4" na. n@. 21f~
SNOOP E lIS COP E TUBE 1l.... . S5-@. :tIS!!
~flNJ ·FAN II or 12VAC/ 6fl ('ya 12@ . 81S5
XmlU lng Mica ' s .OOR @ 2500V, 5 tor 11.00
41150 Cer.ml c/LOT<TAI, 2 for $1.00

THAT"S A Buv

SILICON
TUBE ICBP£.4CBM BfllrS

WIT" BUILT IN RB SURC.
&' SERIES BALANCINI:

PROT ECTION
rYPE VRMS/PIV A MPS PR IC E
f 866 5000/10400 0.3 $1 6~,'

r 5Rt 1900/ 2800 0. 5 17

L.flc. N.vlll. Char.er S,-. .....
"SILTAB" SIlicon Recllfi.,

Dlrec. R . p la_ ..en'
!'ion_.4.'". "er....llca",. Seal.d

FOR 8 or nVDC @ 100A, Type Y,J9 $24

lE NR D IODES, 150 t o 400 MW.
T0 24 Package. within 20% V'RA NGE
$1 @ . 3 for $2.
KIT ZENER DIODES up to 400 MW
2 for $1.

Hi AMP TRA NSISTOR
DIODE-. Use as Power
Rectlflen. 3 for $ r.

D.C. P ower Supply 11 5V /50 to 800
cvs. Inllut 330 & 165 VDC up to 150
MA. Cased SPECIAL $5.

NEW BATTERY C HA RGE R BC6- 12V
FOR 6V OR 12 VOLT BATTERIES,
TR ICKLE & FULL CHAR GE uu t o

10 A MPS
Built BC6 ·1 2VlO. "'pcc lal
Pri ce Complete $It.. . - . . - . .

Power CONVERT ER

12VDC to 500VDC
Up to 200M A

TOO Watts; Tap at
250YDC

08500 $33

12VDD It 250VDC up to ISOMA
Typ. CI22SE $30

" S UP E R IOR" Powentat Type 10 I
165 Watt 0 t o 132\' Special $6 each:

2 for stuI1-5-e-n-d~2:':5~¢-f-:.":r~N::e::'W--C;;-a';'ta::I:-.:9:""
Genera l Purpose - PNP _ Computer
UF , IF Ampllfier-Osellla tor-HiFI

Logle---8ervoamp--Power Supply
Pulse Ampllfter or High CUlTent Sill'

vee. v ee. Veb Approx. 40V
2N670 rated 300 Mw. 50 t @. 10 for 14

2N671 Tate one watt 75t @, 10 for $6

TWO 866A ·. and FILAMENT $ 6 I
X F MR 10 Ky llItltd SPECIAL

SPECIAL I TRA NSISTORS & DIODES !!!
F actory T eate<! & Guaranteed!

FULL LENGTH LEADS
2N123PNP 45t , 12 for $5, 100/$31
2N292 NP N 45t. 12 for $5. lOO/Silr li1
2N293KPN 45t. 12 for I S, 100/$:~
2N223 P N P 80, 100 / $
2N597 PNP S1.90 . • . .. • B/$1 0
2N598 P NP $1.90 • . .•• . 6/$10
2N599 PNP $3. 50 •• • . .. 3 /$10

1 10 or Mor• • T hl, Item P OI tpa ld U.S.A .

SELENIUM F.W, BRIDGE RECTIFIERS
DC la VAC 3aVAC 72VAO 130VA C

AMP 14VDC 21V DC 54VDC IOOVOC

- V3 Il.OO $1.11'0 $3 .85 $5.00
'I I ..,0 2.00 01.90 1, 15
\,.) 2 2.15 3.00 1.25 11.10

S 2.90 4.00 8.60 lUll
- 8 4.15 1.00 18.75 31.1M~
:: 10 8.10 It. 15 28.30 4 1.11

12 7.15 14.90 SO.95 . 43.45
~. '2.15 24.60 Wrtt, Ftw
"::l 24 . 15.00 29.45 R,~ti'fi"GIJ'aI",

811 3.45
811A 4.41
812 3, :1O
BIS .•. ....... ~.,,'j

"TAB" ~~~Mo~~erM~n.o~:~·N~3y~;~
T en day g uarantee, nr lee of
mdse. only. Our 18th year,

Price. shown . r • •ubJ.c' ro c lio " •••

uuc liberty SI .. N. Y. 6. N. Y. • R E 2 . (;24 ~

rmS/llly
210 / 300

.31
rmS/Il IY
490 /700

.77
rms /ply

770/1100
1.35

ems/ply rms /llly
350/500 420 /600

.SO . 63
rms/Illy rms /Illy
630/900 700/1000

.98 1.08

rms /ll iv
35150."rm s/plv

280/400
.30

rm' /Illy
560/800

.83

"TAB" SILICON 750MA- DIODES
~'l\d" rv 'reo«r ntd. l

1\'EWEST TYPEI LOW LEAK.4CE
D.C. or Bauy. Derat• .10%

---=;~--
rm ' /Illy rmS/llly
70/1 00 140/ 200

.17 .22

SILI CON POWER DIODE STUDS·
Operati on UII to 125° C Case T emp.
D.C . 200Piy 100Piy 300P ly

AmIlS. 140Rms 70Rm s 2 10Rms
2 .55 . 35 .80
3 1.25 .85 1.50
6 1.50 l.00 1.75

12 1.70 1.20 2.00
35 2.90 2. 15 4.95
70 5.60 4.50 10.80

240 8. 40 5.70 19.60
50Piy ' 50 P ly D.C. 400 Piy

35Rms I05Rm s .a mps 'lIlORms
.25 .45 2 1.00
.60 1.00 3 I.H(I
.70 1.25 fi 2.00
.85 1.5{l 12 2.20

1.1'0 2.50 35 6.10
3.75 4 ,9 ~ 70 1 5. ~ 0
4.80 6. 90 240 2fl.75

- Derate 20% for Battery or Capacitive
L oad or D ,C. Blocking/
- S tud mounted on H eat-sink

Loll' Prleed T300 Silicon DIOdes
Raled 400 p[v/2flOrm R @ 300 Ma &

ren-e
.25 tach: 30 for $7: 100 for 122 :

500 fOI" 1100

Diode order $ '0 .flipped Po., Iree

Gldl Octal Slllcon-5U4G-Tubt
Rtplacement

1120Rm s 1601) Ply $4 @ ; 2 for $6 ;
4 for $10



~ " fl ...

~..~.~~_. .

:nm'J!l:J;:Jl
HIGH lO lll&[!

fREE "D1nler Hilb
Vollale" decal; li mit 5
per cuslomer; address
requ.u tto Don Kob , .
Se,vlce uest,

Replogle 12' Ham Globe
SAVE Full color. Shows

$400 direct ion /d istance
of stations, time

a nywhere in the world.
R egular price,$11.95. 6 1bs.

77SX325.Sale P rice only $7.99

order from

ALLIED RADIO

Allied Exclusive! Vinyl Equipment Covers!
Protects you r eq u ipment against d us t, mois ture ,
tampering ; minimizes ma i n tena nce problems ;
keeps gea r like new. Bea utifu l Bcga ugc vi nyl plas
t ic ; ext ra-st ron g seams-won ' t yellow or crack.

78 S 694. Fits Hetucratters S·85. SX·99. SX·96, S X-100.
SX·11 1. SX· 11 0, S -1 08 or equipment not exceec tnc S· II.

18X " 1l10X W (HW D). Each on ly . , $1.75
78 S 695. Fits Hammarlund HQ-170. HQ-l80, HQ·145;
National NC 300, NC 303, or equipment not exceeding
11· x 19- II. 14X " (HW D). Each only $1.95

NO MONEY DOWN . Credit Plan
offers you bigger buying power

15·DAY FREE TRIAL on equ ipment

9O· D AY NEW GEAR WARRANTY

KING·SIZE TRADES AVAILABLE !

Gonse! GSB·l00 SSB Transmiller/Exciter
FB rig for SSB / CW/ P M/AM linear on 80·
10 meters. 100 watts P EP input. Built-in
power sup ply; pi-ne t. outpu t; ad j us t a ble
VOX and ant i-t rip, etc. Wt., 120 Jbs. Sub.
ject to pr ior sale.
91 52898. Save$90. oo:Sale P rice Only $389.00

Regularly

$499.50
SALE PRICE

ONLY

53890 0

sensational closeouts of ALL-NEW
MERCHANDISE in factory cartons
quantities strictly limited SO ACT FASTl

Regularly

$765000

SALE PRICE

ONLY

54990 0

EXCLUSIVE ALLIED CLDSEOUT SPECIALS
. 2401000 Kilowatt Amphfte r.

Johnson V i king . - m for SSB/ AM/ CW '

YHOU 4S.~~ 1~:~nf~n~~~ ~::8~O ~od u'ato rs. Moooun,'b
ed

as T tace 01 gear Wt , 5 s.
in ped estal. A t e;~~~; ~ Sale pr i C~ a nI'; $1296.00
99 SZ 035. Reg. . ' K M 1 Holds

Co lli ns 136S.1 Noise Blanker . For. W ,·, bo
. . , appliance nct ees . .

down ignit ion, me or, . I $99 00
11 5 830 Reg. $120.00. S ale once on y . .., .

• . DQ g _Multipli er. Fo r
C entral E!eetroniCSIF'S A lso provides added
receivers with 450-5~ b." sse and CW recep
selectivity and BFO In ma I e

~~ ~~.e=~~ .I~~ .50 . Sale price only $~4..9S

M bo' VFO Kit For use with V,klng
Johnson 0 Ie '
10 M b'\ .. Ki t 29 9S
98 ~X ~56 . Reg.$33.95 . S ale price only .... $ :

K
DKC-TR2A TR S witch . For mob."el

Dow- e y 14. 6or12-voperatlon.
l' d s tation use on 144· mc ., . $7 99
; es 749. Reg. $12.50 , S ale price only . . . . . . . .
Master Mobil e Type 140X H ea vy"Duty Bum per

~oS~~·O . Reg. $7 .79. Sale price only $5.95
807 B eam power T etrode . Special Allied pu r

cha se . h 1ge
39 A 343. While they las t , eac : , - - - - - - - - -
140_Mmf Variable Capa cito r. Fine f?~ VFO s . ALLIED RADIO , Dept . 221-C2 I

. r etc 600 v, rrns , X· dia. shaft Y. . 5 I 100 N. W es tern Ave . , C hic a go 80, III . I
4,e.eSe l~~ . Reg. 49c. Sa le price each, only , . , ,3 e

I Ship me the following : I
Allied Coil W ind ing Calc.ulator . 32c
37 K 955. Reg. 37c. S ale pnce only ' .. I ($ enclosed) I
Handbook of Trans isto r Fu ndam e ntals . He 0 Send Reconditioned EQuipment list

31 K 3.9 0 R. g. 35c . Sa le price only , ..... , ... , I 0 IPlace my name on your Allied Ham News li st
All ITEMS S UBJ ECT TO PRIOR S ALE

ASK FO R OU R REC ONDITIONED GEA R lI S
T

_ ,..J Na me I

•
1 A:C~::"s~: , ~ r I

.If you don't have this 1962 I
Catalog, send for it L City Zone _ Sta te .J-------------

Popular TMC GPR·90 Receiver
Just a few a vailable! Six-s t ep selecti vity
varia ble 200 cps to 5 kc. Bandspread, 10·160
meter bands. Wt., 63 1bs. Don't miss out on
this terrific deal-order today!
9452 895.S a l-'e $266.00.' Sale price only $499.00

73 MAGAZINE



RUllged• •• depend.b/e•• •
f••ture by fe.ture the
Poly.Comm "S2·· B outcl.sses them .tll
O. C. D. M . Approved.

The unbeatable Poly-Comm "62" B covers 250 kc either side of both bands for
C.A.P. use . .. it has 18 watt power input S meter doubles as tune-up meter,
actually sa mples R.F. for maximum output 100% plate modulation ... V.F.O.
or crysta l cont rol for transmit .. . built-in 11 5 VACj1 2 VDC power supply .
triple conversion on two, d ual on six ... (c rysta l controlled) ... delayed AGC .
all oscillators voltage regulated . . . squelch and automatic noise limiter ... sens l
t ivity: better than .8 microvolts on two, better tha n .2 on six for 10 db SjNjN
ratio .. . se lectivi ty: (6 kc @, 6 db pt.) and stabili ty assured by all tem perature
com pensated circuits and Hi·Q IF stages utilizing 12 tuned circuits .. . single
knob bandswitching . .. sparkling modulation for solid contacts . . . complete
with under-the-dash bracket and cera mic microphone.

$349.50 amateur net COMPLETE
O.C.D.M. Model "62" CD••• $349.50 COMPLETE

Antennas : PCA·251: (i llustrated) Wh ip only. 2 & 6 meter dual band antenna. Standing wave
ratio 1.1 to 1 at resonance and no grea ter than 1.5 to 1 at any point in the band. $13.95
PCA·249: Same as above with cowl mounting. Complete wi th 15 It. RG-58 /u cable and PLl259
connectors at bolh ends. $21 .95
PCA·25D: Same as above with standard stud. ball mounl, cable and connecl ors. $23.95

At your electronics parts distributor or write for complet.
specifications to :



Rush -me tree, complete "Info r ma
tion on the National NC·270.

Na me .

Address .

City State .
If you would like a copy of Ne
ttonat's 270 instruction manual
enclose 25t. 0
$279.95 - Slightly hilher welt of Rockiel and
outside USA.
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