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RF LINEAR
AMPLIFIER

Now at your distributor

BIG . .. with a husky. go-places power rating of 1500 walts PEP . •.

SMALL. .. only a foot across the front-less than one-and·a-half feet in depth !
No space problem here-these are true "table-top" dimensions.

Fine looking- modern industrial designer styling- finished in durable,
attractive light colors. Bl endswell with existing equipment.

Features and features •.•

Model #3340

Full bandswitching 80-40-20-15 and 10 meters • pi network output · stable, efficient
grounded gr id ci rcui t ry · Power input rating, 1500 watts PEP SSB • 1000 watts CW
• 400 watts AM • can be driven by exci ters in the 65-150 watt category, GSB· IOO
and similar unit s ' Low cost Type 81lA tubes used in amp li f ier · long life sil icon
rectif iers replace older vacuum tube rect if iers in high voltage powe r supply •
Antenna cha ngeover relay is built in • pa nel switch allows tune up at low power
• full vision pane l instrument is swi tchable to indicate ampli fie r plate current or
relative RF output - Dimension s, 8th" high, 12~ '" wide, 17" deep.
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TRANSMITTER for 6 & 2

.185 Watts of Solid "Talk Power"Tops the Band!
Again ...
Clegg Laboratories hrings VHF'ers a new power packed performer .. . A new
beauty that's gua ranteed to produce more ca rrier output and a higher level
of modulation power than any other commercially built VHF amateur t ran s
mitter now avai lable.

Put a Zeus on 6 am) 2 and watch the QSO's roll in . If you like DX. listen
to this ! - You'll have 185 solid walls on both. A, r aud C\\ ' , , , aud you'l l
have automatic modulation control that will act ually let you "out-talk" m allY
kilowatt rigs!

CHECK THESE FEATURES AND SEE WHY A NEW ZEUS
WILL PUT YOUR CALL ON THE "MOST WANTED LIST"

•

• High Level Plate a nd Screen Modulation

• Hi~hl y Efficient T ype 703·l Final Amplifier

• Self-Conta ined Stahle VFO

• Built-In Automatic :Modulat ion Control

• Simple nand Switching and Tune-Up

• Two U n i t Co ns t r uc t io n with R e mote
Modulator and Power Suppl y Conserves
Sp ace at O per at ing Position

Amate ur :"et Pr-ice: Only $595. Completely
wire d and tested with all tube s. ~lodulator,

P ower Supply, "FO, cab les, etc.

"LASORATOR I ES
RT. 5 3 , MT. TABOR, N . J . • OAkwood 7-6800

A sk your Cleg f{ Distri butor ( listed l,elow) lor full in /orm ation. Jl(!'U be ~[ad 10 ser ue you .

Ca lilorn io
Henry Ra dio, los Ange lu , Severns, Hemel

Cannecfi cut
Kau fman Elec tronics, Bridgeport

Dela ware
Delawa re Electron ics Su p., Wilmington

Florida
Amateur Ra dio Center, Inc" Mia mi

Eleetre ei e Eq uipme nt Company, tnc. , Miomi
Ind ia na

Brown Oilt ribulors , Fort Wayne
Von Sidl e Ra d io Supply" I ndianapali ~

Iowa
World Radio, Counci l Blu As

Ka nSOI
Acme Ra d io & T. V., Hutchi nso n

MAY 1961

Ma ryla nd
Key Electronics , W hea la n

Manochu~e"~

De Ma mbro Ra dio Supply, Boston
Michigan

Purcha se Ra dio Sup ply, Ann Arbor
Radio Pa rts, Inc" Gra nd Rapi ds

Missouri
Henry Ra d io, Buller

Wo lter Ashe , St. touil
New Me.ico

Cor Pa rll Depot, ROlwe ll
Vo lle y Eng ineer ing , lo~ A lamo~

New JerJey
Fed erated Pu rcha ser, Mountoinside

New Yor k
Termina l Elect ron." , New York
Harr ison Rad io Corp. , New York

Ohio
u elven el Service, Col umbuS"
S ' ernber g~, Iee., Cincinnat i

Ok lahoma
Radio, te e. , Tulsa

Pf!'nnly lvania
Tyd ings Company, Pitll burgh

Eugene G. Wile , Phila del phia
South Caroli na

Oi .i e Ra d io Supply Company, SUm lf!'f

Sce tb Da kato
Ookala Supply, Ya nk ton

Virginia
Key Electronics, Arli ngton

W a lh inglon
Ra dio Su pply Company, Seattle

I
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1000 KC 10
137 MC-.Ol%
TOLERANCE

Wire mounted , plated crystals for use by amateurs and experi 
menters where tolerances of .01% are permiss ible and wide
range temperatu res arc not encountered .

Just any crystal in any oscillator will NOT combine to produce
spot frequencies. These crystals are designed to operate into
a 32 mmf load on their fundamental between 1000 kc and 15000
kc. Over tone crystals operate at an ti-resonance on 3rd mode
and se ries resonance on 5th and 7th mode crysta ls.

• HOLDERS: Metal, hermet ica lly sealed. FA-S a nd FA-9 ore HC/6U
pin type while the FM·9 is a n He/ 18U pin type.

• FREQUENCIES (Specify crystal type a nd frequency whe n ordering. )

FA·S and FA·9 Price FM·9 Price-
1000 - 1499 kc $ 5.75 Not available

Fundamental 1500 - 1799 kc $ 4.95 Not available
1800 - 1999 kc $ 4.40 Not available
2000- 9999 kc $ 3.30 8000 - 9999.999 ke $ 5.00

10000 - 14999 ke $ 4.40 10000 - 15000 ke $ 5.50

15000 ·20000 ke $ 5.50 15001 · 19999.999 ke $ 6.50 I
10· 14.99 me $ 4.40 Not available

Over tone (3rdl 15 - 29.99 me $ 3.30 20 - 39.99 me $ 5.00

30 · 59.99 me s 4.40 40- 59.99 me s 5.50-
60 - 75.99 me $ 4.95 [ 60 - 89.99 me $ 6.50

,

Overtone 15t h) 76· 99.99 me s 7.15 90-100 me s 8.50
Not available 101 · n o me $10.00

Overtone (7th) 100 - 137 me s 9.35 Not available I

Overtone crystals are calibrated on thei r overtone frequency .
They are valuable for receiver-converter applications and are
NORMALLY NOT UTILIZED IN TRANSMITTERS, since
only a small amount of power IS available under s table oper
ating conditions.

• CALIBRATION TOLERANCE : ± .01% of nominal at 30° C.

• TEMPERATURE RANGE : _ 4 0 ° 10 + 7 0 0 C. ± .01 % of freq 

uency 01 30° C .

• DRIVE LEVEL : Recommended. maximum 3 milliwalh for overtones;

up to 80 mill iw alh for fvndcmentols, d e pending on frequency .
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• • • de W2NSD

(never say die)

More Congratulations

A re in orde r . You fellows are without a
doubt the liveliest group of mag-azine readers
ever a ssembled. You've not only been brain
\va shing our advert isers with information re
quests, but you've been sending them checks
with abandon. It is qui te a pleasure for me,
a s chi ef advertising sa lesma n, to call adver
ti sers and find that I don't have to suggest
that maybe next month things will pick up a
bit. 'Vhen I call they sell ?JUl. They must be
ex ag ger a t ing a bit when they say that they're
getting a s good results from advertis ing in
73 as they do from magazines with twice or
three t imes the circulation. I like t o hear it,
but I don't really believe it. You aren't work
ing that hard, are you?

The post ca rd we bound in the last issue
gave me some wear)' ni ght s clipping all those
informat ion requests out and sor t ing them for
the advertisers. It also gave me some terrifi
cally effective ammunition for shoot ing down
some of the more reluctant prospective ad
vertisers. There are s t ill some well known ham
manufacturers conspicuous by their absence
as su p por te rs of the magazine. A few of the
readers, noticing this absence, requested in
formation from missi ng advertisers. This is
probably a much better advertising sales talk
than the on e that I have been using, which
draws more on their heartstrings than their
bus iness acumen.

Three in One

The Totah ARC of Farmington, N.M. have
discovered an unusual spot for a DXpedition.
Look for 'em on the bands on May 27-28 oper
ating from the junction of the W5-\V7-\V¢ call
areas, which is also t he meeting poi nt for four
states . Your QSL will bring you a colorful
certi ficate.

Too Many Ads

\Ve r eally shou ld have put in a few more
pages this month, but we're s t ill t r ying to
work our way out of the difficulties and ex
pense of moving our office to new larger (and
just a s ugly) quarters. So bear with us for a
little lon ger as we try to get this thing on an
even keel. we've got a lot of interesting st uff
in preparation for you. Two meter ops will be

4

pretty excited over the new mobile (and fixed
st a tion ) a ntenna we've g ot coming. This one
seems to have a lot of advantages over the
halo. Sidebanders will like our coming tra ns
ceiver. Then we have a 21\'1 transceiver too . . .
and it can mostly be built from junk parts
from old TV sets or FM sets . P lu s all sor ts of
small projects.

FCC Actions

The Maritime Mobile Amateur Radio Club
ha s petitioned the FCC for a very long over
due modification of t he regulations to permit
l\! :\l st a t ions to use 20 meters world-wide and
also 40 meters while in North and South
Amer ican waters. This is particularly im
por t ant in view of t he rapidly deteriorating
band conditions which are leaving the ten and
fifteen meter bands high and dry and about
as useful a s two meters. Let's hope that this
proposal goes right through without the usual
th ree year battle.

Phoenix May 26-29

Virginia and I are looking forward to meet
ing a s many of you a s possible at the big
Kla tch in Phoenix this month, This will be a
combination subscr iption gathering expedition
and honeymoon for us ... in case you missed
the not too cryptic not e on page three last
month. If you're within driving or flying di s
tance this extended weekend sh ind ig will make
a fine vacation for you.

In addition to lots of equipment displays you
will get a chance to hear Senator Barry Gold
water (ex 6BPI) , Bill Orr 'V6SA I, Leo Earn
sha w ZL2AAX, Don Stoner \V6TNS, \Ves
Schum W9DYV, Merrill Swan W6AE E , and
other int er est ing speaker s.

Drop a line quickly to K7A\VI , Box 7155,
Phoenix, Arizona for all the details, or else
show up on the 26th and join the fun. It's at
t he w estward H o Hot el. And wow do they
have prizes lined up for you!

W ise Words for W eary Writers

No matter what the Boy in t he Back Room
says, $20 in the hand is worth a lot more than
$40 in the bush. when you submit an articl e
to 73 you either get it back or you get a check
... and with no one, two or three year wait.
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Mil tOll s e
3909 H! arI1ey

£; p en Vi e ... Rd• eCl".la •
, IllJ:no.11i

gO-WATT CW I n
TRANSMITTER- NEW! I

# 720 GO-WATT CW I
Kit $79 .95 TRANSMITTER CITIZENS

Wired $119.95 # 723 I
· U. S. Pat. No. 0-184,776 Kit $49.95 I, =. BAND

" Top Dual i ty " _ ELECTRONIC Wired $79.95 TRANSCEIVERS
KITS GUIDE. Ideal for veteran or Ideal for novice or advanced ham Single and
novice . 90W CW, 65W exte rna l needing low-power , stand-by rig. I
plate modulation. 80 through 10 60WCW, SOWexternal plate moo- Multi Channel Models Available.
meters . I utancn. 80 through 10 meters. I From Kit $59.95 Wired $89.95----- - ------ --,--------- -----1----- -- ------.-

... f' HIGH· LEVEL I - .. I - -j !=
. UNIVERSAL f· i t' ... . , !"

MODULATOR· I ' GRID I ... _ -c
DRIVER I DIP I ~ PEAK·TO·PEAK ~

# 730 METER 0 VTVM # 232 .:z
Kit $49.95 Wired $79.95 I # 710 I lttf) 1;1

Delivers SOW undtstorted audio. , Kit $29.95 Wired $49.95 , l; \. & · UNI·PRO BE:ID ~
Modulates tra nsmitters having Includes complete se t of coil s ~ P iD Kit S29.95 '"
RF inputs up to lOOW. Unique I for full band cove rage. Cont inu- I ' M_ Wired $49.95 :g
cver-mccutattcn indicator. Cover ous coverage 400 kc to 250 me. VACUUM TUBE VOLTMETER # 221 0
E·5 $4.50. I 500 ua met er. I Kit $25.95 Wi red $39.95 ~

EICO, 3300 N. Blvd. , L.I.C. 1, N. Y. I '.' ' 731)
o Send free Catalog & name of I Name ..

~~~~~ti~:~:~~~;~g~~iiJe for I Address .
36·page STEREO HI·FJ GUIDE: I
2Sc enclosed for postage I City Zone State .
& handlin g. I Add 5% in the Wf1I .

------
COLOR & I .~ -- ,..... I --.. - RF SIGNAL

I I •MONO DC·5MC ..:, . .. DYNAMIC (l GENERATOR
• LAB & TV 5" . .......- .

CONDUCTANCE I # 324I e ttlHHtttJ • A &:-. - : OSCILLOSCOPE TUBE (15Dkc·435mc)
. _ e # 460 I 1 - - '- -1 & TRAN SISTOR I .-. 6 'in' . ' Kit $26.95:..... Wired $129.50 - - TESTER # 666 .-

I , Wired $39.95. . ~ Kit $79.95 Kit $69.95 Wi red $1 09.95 TV-FM SWEE P GENERATOR
5" PUSH·PULL OSCILLOSCOPE I TUBE TESTER # 625 I & MARKER # 368
# 425 Kit $44.95 Wi red $79.95 I Kit $34.95 Wired $49.95 I Kit $69.95 Wi red $11 9.95

--------------r-------------T--------

ENCINEERS: Exce l lent car eer oppor tuni t ies in creat ive el ectronics design. Write to the Chief Engineer.
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Freight Prepaid a nywh ere in (48) U.S.A .

Subscription Rates
Whi le we do not cons ider a subscr ip

t ion blank a n absolute necessity for
st a r t ing or r enewing your subscr iption,
it may simplif y matters fo r you . We have
bound one in his issue so it is not neces
sa ry to rip your copy of 73 a ll to shreds .
Rates: $3 per year; $5 two years; DX
oper ators $4 per year. Back issues : 50¢
each. Subscriptions s tart f rom curren t
issue only.

Doggone if you all didn't sur pr ise me this
time. We had so many articles in the March
issue that the votes were rather more scat 
tered than usua l. It was, however, n ip and
tuck all the way a long between the Tr an si s
torized GDO by W3KET, Bulld-Save-Learn
H ave Fun by W8VVD. a nd U p Front by the
Staff. The winner by one lone vote was
W8VVD who gets a check for another 50%
payment on his article a s a reward fo r your
enthus ia sm. \V3KET made second, proving
again t hat transistors are of great interest.
T he Kyle All Ba nd Antenna placed 4th and
Ig nit ion In t er ference placed 5th. All had heavy
voting.

The combination voting card a nd readers'
service card in the April issue ha s grea tly in
creased the voting. To date, with only a few
hu ndred cards in, Nuvistor Converter by
K8 BYN and Noise Limi ter by K5JKX / 6 are
neck and neck at about 200 votes each. Not too
fa r behind is the big technical article again.
This seems to make one of the top spots each
month , guess we' ll have to continue t he ser ies
and mayhe run t wo per issue eventually.

Tea l' t he card out of th is issue and send it in
r ight away. This will serve several purposes:
your magaizne will be easier to r ead with that
confounded ca rd torn out; we'll fi nd out how
you feel a bout t he articles in thi s issue a nd be
governed accordingly; and our advertisers will
ex pectantly send you whatever literature or
ca ta logs you request . If the response is good
they may buy you more pages of Magazine for
next month. . .. \V2N SD

It is not even necessary to produce two docto rs
a nd one minister a s evidence t hat you need
immediat e r emuneration. Our Ha ndy Guide on
How To Sneak Things By The Editor is a vail
able a t the bargain price of f ree if you send
a self-addr essed sta mped (we're not only lazy,
we're cheap) envelope. Mark it "Style Sheet"
so you won't be flooded with ditto printed trivia
f rom t he ed itor a s promised back in March.

Feedback

(Ed itorial from page 4)

$125.00
$17.00

TAMPA 5. FLA.

E ..Z

•

E·Z WAY AERO-DYNAMIC
d esi gn d ec r ea ses wind lco d
and . pro vides te le s c o p in g
a ction that permits rai si n g
a nd low e ri ng a f tow er s ect ions .
CRANK UP TO 60 FEET.
DOWN TO 25 FEET and
TIL TS OVER FOR ACCESS
TO ROTOR OR .6 EAM.

STRENGTH IS buit t -i n t o
every E· Z Way T ow er . •. Heavy
wa ll s teel u b ing I" g s , c a n.
ti nuou s dia g o nal br a c in g o f
solid s t eer rod an d e le c t ric.
c a t1 ~ we ld e d thr a ug h o ut. .• . no
lo o s e b2lts or nu ts he re. E-Z
Way e s ign a nd s tre ng th a re
you r a ss u ran ce of DEPEND
ABILITY t hat you ca n cou nt
o n yea r after yea r. See you r
nea rest distribu to r t ad a y or
wr ite for free l it eratur e .

THR EE REASONS WHY
YOUR BEST BUY IS ...

b 1$ k>"l

STRENGTH

The SATellITE
Mod e l RBX '60-3P (Po int ed) $335.00
Mode J RBX·60-3G (Ga lva nized) $4 10.00

MOUNTING kiTS:
GPK X60-3 (Ground Pos t )
BAK X (Wa ll Bracket)

,

E-ZWAY
Sot1Q.ttL\60~I

I...

Q

Z
<
IIllI-

o
z

P. O. BOX 57b7
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CB·6
$1 9.95
527.50

6 lIlet et>

Un its hue & posit. tap switch
mounted on ceram ic coil form.
Mod. 4/111 desianed for use
witlt two 8DJ's or 61 46's (il Plf
all ell. Frell, Ranft :1.5 to 29.1 JIlC;

Mod, 4/112 is desilaed for use
witll sinlle . 01 or &14&. Handles
1112 to &0 w, Ranl e: 3.5 ta 29.1 me.
Mod . 4/111 or 4/112, each $4.95

•

MAIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPM~NT FROM STOCK

T ube Lineup : ;! meter Comerter hu new, Imported 6E88 h1llh
..In . low nolle. eucode h i R F Amp., 6t'SA 2nd RF Amp. &
)Uxer, 6J6 OIC.-)J ultlpll tr ,

6 meier ceevener hu 6BSS encode R F Amp and
6l'SA ) l!nr and OfC.

53.95 e a.

Conventr oomplfte with lube••nd :ull
for 7· 11 or 14-18 me. I F eutput In
Kit form with Innructlona
W ired ~nd tested

2 & 6 METER
CONVERTERS •,
Crysul Controlled ......
Olin : over 30 db ~..~""",,~
:Solie FII:ure : better than t db

Su b -Min la tu ra 0-200
Microampere MeIer

A high qUolilit, instrume nt mad e b, In
t ernat lenal Instrument Co. (Model 1001.
Onl, 1" in diollm. Ideal 'Dr limited space
app licatio ns. A natural fDr transistorized

arid dip oscillator .lIS described in OST.

SAY YOU SAW IT IN 73 '

•

"Wonder Bar" 10 Meter Anlenna
As featured In Nov. 1956 QST. Complete with 8 .. W
3013 Minidudor. Onl, • ft lonl tor 10 meters.
Wt. 5 Ibs.

Amaleur Nel $7.85

AMER ICAN GElOSD v.r.o.'s
Wind , testee, ul iltnted, ready
for use . Mod, 4/104 fir driving
one 801 Of 6146 final in AM or
CW under Class " C" tDall iti ons.
Mod . 4/1 02 for dri,in, two 801's
or 614&' s fina l. Has 5 bands.
Suppl ied wi th Mo d. 1640
dial ass',.
Mod. 4/103 for 144-148 me:
bands. Comb ines vro prim ar)'t ... freq . of 18 me wit h xli I
fU ;lllamental h ell, of 12 me.
Suppl ied with Mod. 1641
dial ass',.

Mod . 4/104 , 4/102 or 41103
less tub es and xtal, each $29.95

PRECISION PlANETARY.VERNIER
for exceptionally fine tuning

Superb crlftsmanshlp b, Jackson Bros.
ot Enlland. 8all bearlnl drlvl, V....
dla. sh.ft, 1V.'" Ion., 6:1 ratio,
'Iy n tor fin, tun In,. Easily .dapt.

•
:~~'b~I~.:.:tD Iny shaft. Comparablevalul - $5.".

Amate"r Net $1.50 ea.
ShOwn 10 for $13.50

~pproximalel'factual

Ver.ante Miniature Tzan.former
Same as used In W2EWL SSB Rlit - Ma;cb
195& QST. Three sets of CT wlndin,s tor
a combination of Impedances: &00 ohms,
5200 ohms. 22000 ohms. (By uslnl center.
taps Ihe Impedances are quartered.) the
Ideal transformer tor a 55B Iransmltter.
Other uses: Inlers1l1', transistor, ttJ,lt
Impedance choke, line to Irid or plale,
ete. Size only 2" h. I ~'* W. I ¥.." d.
New and fUll, shielded.
Amateur Net 51.39

3 lor $3.49 10 for $10.75
ARROW Authorized distributor of HEATHKit eqllipment

TO SAY( C.O.D. CHARGES. PLEASE INCLUDE SUFFICIENT
POSTAGE WITH YDUII: DRbU. ANY mRA MONET WILL IE
IETURNED.

ALL 'RICES F.O.I. H. Y. C.
Arrow'. Ixport Dept. SII" To An , ..... Of TIle worWt

.,..kea Svbiect T. Cha.... Wlttlotrt Netid.
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ANNOUNCES

THE NEW

2 00""V
BROAD-BAND

Exci ter-fr a nsm itte r

NEW FEATURES IN THE 200V Amateur net. . .. $795

NEW! Silicon rectifier power supply. Better regulation. Less heat.
Higher voltage. 200 watts PEP input on SSB.

NEW ! Frame grid (6E H7-6EJ 7) mixers. Extremely high gainLess

heat. Unwanted mixer products down in excess of 50 DB.

NEW ! Temperature compensated crystal oscillator circuits for ex

treme , long term stability .
NEW! Increased mike pre-amplifier gain. Compensates for weak

voices or low output microphones .

NEW! Smooth as silk two speed tuning knob with 5 KC per turn
vernier tuning ratio.

COMPLETELY BROAD-BANDED. You tune onl y the VFO . Inher

ently matches output impedances of 50-72 ohms.
COMP LETE BAND COVERAGE . ALL of the 80-40-20-15-10 meter

bands, plus generous overlap and position for extr a band.
INPUT 175 watts on CW, FSK and PM. 100 watts on AM.

" TAILORED" audio fUter-Audio limiter .

ADJUSTABLE POWER OUTPUT control. 2'" MONITORING SCOPE.

CALIBRATION ACCURACY belter than I KC .

UNWANTED SIDEBAND SUPPRESSION 50 DB.

CARRIER SUPPRESSION at least 50 DB.

HARMONICS down in exc ess of 50 DB.

Third order DISTORTION PRODUCTS down In excess of
40 DB.

EASIER TO OPERATE THAN EVER! Choice of USB-LSB-AM-PM

CW-FSK at the flip of a swttch. Perfected VOX, PTT, CW breakin

4 ways to key.

Available soon > write for literature.

PLUS

THESE

ORIGINAL

FEATURES

THERE IS
NOTHING

FINER TRAN
THE

200V



The

Gee

Zed
•1 compact,
light.veight,
rem otely tu ned
tri-band beam

Hertlend B. Smith WBVVD
467 PMk Avenu e
Birminghem, Michigon

Fou r

Smith
•
"-
•

Fig. I. You probably can't see the wire dan
g lers on the end of each element to reduce the
overall size of the Gee Four Zed Smith three
bend beam.

H OW would you like to own a beam with
these important cha racteristics?

1. It is light in weight , under 10 pounds, to
be exact .

2. It is st ron g enough to withst and the high
winds and icing conditions encountered during
winter months.

3. The t urning radius is less t han 11 feet .
4. It has no t raps or loading coils, items

which are difficult to design, const r uct a nd ad
just without extensive lab a nd shop facilities.

5. E a ch element can be tuned by remote
cont rol, righ t f rom the shack.

6. It performs sat isfa ctor ily on 14, 21 and
28 me.

7. Best of all, t he cost is surprising ly low.
The a ntenna at my QTH boa sts all of these

important f eatures. The how and why of its
construction a re set forth in the following
paragraphs.

Althoug-h plans f or a great many different
beams have a ppeared in ham publications dur
ing the last twent y years, none of these quit e
seemed to fit my needs. The one which came
closest, however, was the G4ZU a ntenna de
sc r ibed by Dick Bird in t he RS GB B ulletin,
CQ, R eviet« Teletrrafica, etc. I decided that
with a few changes a nd modifications , t he
G4ZU could be made to meet ever yone of my
specifica t ions.

Those of you who a re unfamili a r with the
design and theory of t he G4ZU should refer
to Fig. 2 which sho ws a popular vers ion of
t his ingenious a er ia l. A twin boom su ppor ts
t he elements . The director, cut for the 28 me

MAY 1961

band , is split a t i ts center where a 28 me
open quarter wave st ub is connected. The st ub
acts a s a short circuit a t 28 me. Consequently,
for all practical purposes, the director ap
pears a s though it isn't split at all. On 21 me,
however, t he st ub is no longer a shor t circuit.
21 me energy ca nnot j ump t he gap in the
d irector a nd so it must detour down the boom
to the 21 me shor ting hal' and t hen proceed
out the other leg of the boom to the rest of
the director. That portion of the boom between
t he director a nd the 21 me shorting bar acts
a s a 1 turn coil which loads the director for
21 me oper ation. Thus, the director is a ctive
on both t he 28 me and 21 me bands.

T he driven element is insulated from the
boom and is fed with open wire line. I t is an
ord inary dipole a t 21 me. On t he 28 me band
it appears a s two shortened collinea r elements,
while on 14 me it works a s a sing le short di
pole.

The 21 me reflector, like t he director, is
split a t it s center . A 21 me quarter wave open
s t ub a cts as a short a cross the break on 21 me.
A t 14 me, the st ub is no longer effect ive and
so rf energy must detour down the boom to
the 14 me shor ting bar . As with the director,
th is a rrangement provides a loading effect
which r esonates the reflector on 14 me.

The beam a ct s a s a two element affair on
20 meters with a radiator and reflector . De
spite its smaller than normal size for a 20
meter antenna, performance on this band is
qui te good, especially if care is exer cised in
the tuning process. On 15 meters, the G4ZU

9
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Fig. 2. Stenderd G4ZU beam.

performs a s a 3 element beam with a f un
length reflector and a loaded director. Al
though only t he radia tor a nd director would
appear to operate at 28 me, the beam is more
effective t han an ordinary two element 10
meter aerial. According t o G.,lZU, t his is be
cause a sign ifica nt amount of ga in is con
tr ibuted by the collinear configuration of the
r adi a tor . Additional 10 meter di rectivity is
provided by the 20 meter reflector which acts
a s a non-resonan t passive element. If you are
interested in learning more about the t heory
beh ind this particular type of beam I sugges t
that you consult some of the references listed
at the end of the article.

Because self-su ppor t ing elements must be
fair-ly husky, I concluded that a st anda rd
G4ZU would be too heavy for my fl ims y 36
f oot dural mast . Consequent ly, I built my ver
sion out of * in ch aluminum t ubing' held up
by umbrella t ype guys. Although I used half
hard tubing because it was given to me with
ou t charge, an ST alloy would be preferable
since it has less tendency to take on a perma
nent bend in a severe wi nd stor m.

I n order to su ppor t the light weight ele
ments, I extended the rotating sha f t and ran
guy wires from the top of the sha ft to the
elements and to the ends of t he boom . The guy
wires were ins ulated with electrical tape
where they touched t he s ha ft a nd the ele
ments. The wires were also broken with plastic
in sula tors to keep them from resonating at
10, 15 or 20 meters. If you exa mine Fig. 1
closely, you'll not e that the guys tend to g ive
the director and reflector a somewha t bowed
appearance. Since element s pa cing is not
critical, the effect on performance of this
slig ht distortion is insignificant.

Even though t he longest element of t he
st a ndard G4ZU measures only 2.,& feet, I have
tree problems which won't permit me to swing
a beam of that size. F or this reason I found
it necessary to kee p the horizontal s pans of
t he radiator and reflector down to 18 feet. I
fastened solder lugs to each end of these two
elements with sheet metal screws. \Vire
danglers were then solde red to the lugs to

Fig. 3. Gee Four Zed Smith bea m.

discr imina t es against harmonics which might
esca pe from t he low pass fi lte r at t he output
of the transmitter. Line pickup and radiation
apparently are in significant because, as the
beam rotates whi le t he receiver is tuned to a
steady s igna l, t he S meter drops almost to
zero on the ends and to a 10'.... value off the
back.

The driven element may be peaked on any
frequency in the 14, 21 or 28 me bands by
mere ly twisting a couple of k nobs on t he tuner
which can be located near the opera t ing posi
tion in the shack. Some other method, however,
must be provided to remotely adjust the di r ec
tor a nd reflector. I chose 1 RPM timing motors
to do the job. T hese are actuated by S.,& and
S5, t oggle swit ches mounted on the panel of
the antenna tuner. Suitable motors are li sted
in a n umber of mail order barg-a in f lyer-s . D u
plica tes of the ones I used can be obta ined for
$1.25 each from Her ba ch and Rademan, Inc.,
1204 Arch St., Philadelphia 7, P a. Ask for
catalog number T~14212X.

make up the balance of the required electrical
length. Strain on the solde red joints was
minimized by insulating each dangler with
electr-ica l tape for a distance of about 3 inches
f rom its associated lug and t hen wr a pping
the dangler once around the end of the ele
ment. To prevent moisture induced corrosion,
the entire area around t he solder lug was
well taped. I used ordinary bare twisted an
tenna wire for the danglers.

Since t he driven element is self resonant
only on 15 meters , a tuned feedline is requ ired
fo r three band operation. Rota tion is no prob
lem if one end of a 4 foot length of t ubu lar
twinlead is connected to the radiator and the
opposite end is fastened to a 2 inch open wire
li ne which r u ns from a point near the top of
t he m a st down into the shack. The tubula r
lead can twist and squir m during' rotation
without an)' danger of shor t ing ou t or signifi
cantly changing impedance.

Don't wor ry about T VI bein g accentuated b y
the open wire line. The antenna t uner which
is required by this st yle of feeder definitely
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Mo il today for your FREE Catalog!

EXPERIMENTERS -
Pr inted circui t oscillators. RF con
verters, IF units. aud io un its. tran
s is to r s u b a s se m b li e s, c r ys t a ls a nd
crystal ovens.

AMATEURS-
Complete data on International's all
transistor subassem blies; 6 a nd 2
meter transm itt ing and r ece iv ing gear ;
crystal con trolled converters for 75,
40, 20, 15 and 10 meters.

CITIZEN L1CENSEES
In te rna t ional t ransceivers . accessories
and a n tennas for dependable 2-Way
rad io com m un ica tion. See Interna
tional's k it for const r ucting you r own
Cit izens transce iver.

INTERNATIONAL
1961

CATALOG

lnternationaj Cryst al MIg. Co., Inc.

18 North Lee, Oklahoma City, Okl a.

Se nd Free 1961 Internat iona l Cataloi

Name _

Address _

Ci ly Zone'__Sta le' _
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cause a reflected power meter is included as a
permanent fea ture of the tu ner.

Ll is a 12" lengt h of RG8U co-a x which
ha s been modified to ser ve as a pickup line
for the reflected power meter. It is prepared
by fir st sli t t ing and then removing t he outer

Like any other bea m, this one mu st be care
fully adjusted before it is mounted perma
nen tly atop a mast. Temporarily set it on a
step ladder or other support at least 7 or 8
feet off the ground. P oin t t he beam at a field
str engt h meter loca ted more t han 100 feet
away. F eed 28 me energy to the radiator.
Don't bothe r with a tuner at t hi s time..Just
hook the fe ecll ine directly to a low power t r ans
mi tter. Turn on t he director t un ing motor.
T r im the director a few inches at a time until
the maximum field strength reading occurs
when the plates of t he d irector t uning ca
pacitor are half meshed. Switch to 21 me
and set both motor driven capacitors to mid
range. Adj ust the position of the d irector
shorting ba r and the length of the r eflector
danglers for the best meter deflection.

Rotat e the a ntenna 1800 or unt il the re
flector is nearest the field st r ength meter. 'Vith
14 me energy a pplied to t he radiator, position
t he reflector shorting bar for a minimum field
st rength meter reading. Recheck sever al t imes
on 28, 21 and 14 me to make sure that adjust
ment s for one band haven't ser iously upset
those of another. As soon a s maximum for war d
gain on 28 and 21 me and min imum back radi
ation on 14 me all occur when t he stub capaci
tors are half meshed, you can hoist the beam
to its fi nal loca tion .

The a ntenna tuner is a bandswi tching uffuir
buil t into an 8" x 10" x 12" utili t y box. The
coil dimensions and tap positions shown in the
schema t ic are the ones which worked out best
at my part icular QTH . These values have been
included only a s a guide . Due to d ifferences in
feeder length and antenna height, you 'll un
doubtedly have to exper ime nt a little to di s
cove r the best coil and tap adjustments. This
procedu re, however, won't. be very difficu lt be-

power
•In a n

Fig . 6. Th e ant enna tun er, reflected
meter and motor controls a re housed
8" x 10" x 12" ca binet .

Fig. 4. Plastic le..box d ishes protect th e ele
ment t uning capacitors a nd motors from rain
a nd snow. 1/4" shafts. soldered t o th e out put
qears of the motors. d rive the ca pacitors via
insulated coup li ngs.

The motors d rive variable capaci tors which
are wired across the open ends of the director
and reflector st ubs. T he stubs , cut from Beld en
type 8275 foam filled 300 ohm twinlead, are
made somewha t shor t er than an electrical
qua rt er wave and are t hen loaded by the vari
able capacitors. As these capacitors a re t uned,
the resonant frequencies of the di rector and
reflector change to a noticeable extent. Since
t he capacitor rotors are not at rf g round po
te ntial, bakeli te or cera mic insu lated shaft
couplers must be used bet ween the motors and
the capacitors .

A capacity of 25 mmfd and a plate spacing
of % inch should prove sat isf actory fo r the
st ub capacitors. No arc-over troubles have de
veloped during two seasons of operating at
transmitter power-s of 1000 watts P EP SB
a nd 350 watts AM while us ing capacitors with
these specs. Housed in plastic ice box dishes,
the capacitors are mounted as shown in Fig.
4. near t he center of the boom. The exact posi
tions of these containers depend on t he lengths
of t he director a nd reflecto r stubs which run
between t heir respective elements and the
motor driven ca pa citors . The st ubs can be sup
ported below the boom by small st andoffs cut
from tA inch sheet pla stic.

Ta pe t he cont rol wires fo r t he tuning motors
to the boom and t he sha f t. Allow enough slack
in them for rotation and then run them down
the mast, preferably to the bottom, before t ak
ing t hem into t he shack. This procedure will
minimize rf pickup on the ac line.

Fig. 5 shows how the elements are mounted
on the boom and also how the boom is fa st
ened to the rotating shuf't. Ordi nary 6-32 bolts
a nd sheet metal screws can be used for hard
ware, provided they are dubbed or spra yed
with Rust-Oleum Pr-imer, No. 769, to discour
age rust and electro lys!s . Also paint t he spot s
where t he reflector, d ir ector and shor t ing bars
contact the boom . Apply two coats of good
quality spa r varn ish to the wood dowels whi ch
act as element insu lators and braces.

12 n MAGAZINE



~..,.Jf: r-: ~

I -.,~;] JTI"n
' c_ E.JJ'i I l<-,;~ r" ,.- " .
- :'- "0~Q

II " l'

-
--- "-------~, --,

•

,' ,
l i~3STROM )

,

J

~
I I

\ ..""..
, 1/
\"

" ---n
\
' " "

"
" .,....~. i

"

HERE'S A NEW HEATHKIT"
GROUNDED GRID KW LINEAR ... JUST $22995

T he new Heathkit " Warrior" is a com pletely self-contained, desk-top kilowatt linear . loaded with special
featu res, at half the cos t of com parable units ! Compare feature for feature , qual ity component for quality
component, you' ll fi nd no shortcuts •• • on ly the finest watt-per-dolla r value in a linear ampl ifie r on the
amateur market today!

Max im u m power Input : SSB-l000 walls P. E.?..
CW-1000 watts , AM--400 walls (5iXl wall s us;nQcarrie r
c ontrolled modulat ion), RTTY--650 watts , Oriv ino
pow• • ••qui red : 50 to 75 wa!!s--<lepe ndi nQ on Ire
QUI" ncy. Output c i.cu it : Variab le pi-'Wlwork ISO 10 75
ohms) . Input circuit: Broa d banded- . ...Qu ir"'S no lun·
irI/J. Input imped.. nce : Approx. 70 oh ms. B.. nd eev
Irr" lIe : 80. 40. 20. 15. 10 meters, P .. ne l m ete.ino :
Switch-selected, g rid c urre nt . pIal'" currenl. high voll ·
ace a nd re lative powe r out pu t lor ease of loadinQ.
T u be c o m plemenl : 4·8 I1A. 2·866A. Sin : 19X· W
xlIX· H x rs- D.,._ "

This inside view shows the neat ci rc uit layout
and husky co mponents that emphasize qu ality.
Note the internal shielding of plate ci rcu it for
maximum pro tecti on against TVI.

CHECK THESE FEATURES, ••
Co mpfctrfll ~df-c(J lI t(l ill('d .• • H V. F'il. a nd Bia s su p plies built in.
Versatile . . . May be d riven hy any 50 to 125 watt transmitter
or exclter-c- no matchi ng or swa m pi ng netwo rk required .
Ejfiri,.IIt • • . Stable grounded grid rircuitry allow!'! most drillin!!:
power to appear in o u t pu t for up to iO c.7c efficiency,
(I il-fitlcd capacitor . . . And 5-50 henry swi ngtng-choke prov ide
the excellent d y na mic regulation required fo r high pea k power
output with lo w distortion.
l lle:rpl' II ,,,, ; n ' fubrR . . • .\ paralleled St t A's and 2-866A's, fo rced 
air cooled h y silent built-in fan .
Stable• .carr-l u ll dt'!oIigh provides a high degree of over-all s t a
b ilit y in co nj unc t ion with the grounded grid circui t confiaur
ar ion.
E:rrhou"rf' . . . I n tern al R F sh iel di ng of nlate circuit fo r maxi
mum TVJ suppression .
I nter locked sw; l r ll ;1I 9 • •• prevents acciden tal application of
H V before s wit c hi ng on filament and hias.
R II (} !lI',J rU1/Jlfr lld;(J 1I • •• 16 ~au~p s t"..1 chassis- U '" a luminum
fron t pa nel c-welded one-piece cuhinr-t .
Kit Mod el HA·tO 100 lbs . $23 dn., $20 mo $229.95

Assembled Model HAW·tO . • .
100 lbs . $33 dn .• $28 mo $329.95

FREE CATALOG

Send today for
your Free Catalog
describing over
200 di ffe rent
Heathkit products
in Hi·Fi , Test ,
Amateur Radio,
Marin e and General
consumer f ields.

1------------------
IHEATH COMPANY
I Benton H arbor 11 , Mich igan

I 0 Please send my Free copy of the complete Heathkit Catalog.

: NAME

I ADDRESS

I
I CITY ZONE STATE



ex periment. Temporarily di sconnect the wires
which run f rom 8 1A to the 10 and 15/20 meter
links, L3 and L5. At t ach a dummy load be
tween the movable a rm of 8 1A and ground.
T he impedance of this dummy should match
the output impedance of your t ransmitter or
low pass fil ter. Use only non-reactive carbon
resi stors fo r t he dummy. F eed 10, 15 or 20
meter energy from the transmi tter into J1.
Th row 82 to t he F ORWARD position and ad
just R2 for a full sca le reading on ~11. Switch
82 to the REFLECT ED position and try dif
ferent values at R1 until the meter reads zero.
The cor rect va lue fo r t hi s carbon resistor will
probably fa ll somewhere between 50 and 250
ohms. A carbon potent iometer may be used
a t this point if you'd rather not fiddle a round
with fixed resistors while trying to discover
how many ohms are required.

After removing the dummy and replacing
the L3 and L5 leads on 8 1A, you ca n hook
the feed line f rom the beam to output con
nector s F1 and F 2. Set 8 1 and 83 to 20 meters
and 82 to FORWARD. Feed 20 meter energy
from your transmitter into J 1. Adjust t he
SENS IT IVIT Y control, R2, until 1\11 reads
full sca le. P ut 82 in t he REFLE CTED posi
t ion and T une Cl for min imum deflection of
1\11. Tune C2 and t ry to reduce the reading of
1\11 even more. At some combination in the
sett ings of Cl and C2, the :M 1 reading should
drop to zero indicating that the tuner is trans
forming the feedline impedance to that of t he
co-ax feeder from your transmitter or low
pass filter. If a zero r eading cannot be
achieved, the 20 mete r feed line tap positions
on L2 should be changed . Bea r in mind that
the closer these taps are kept to the outer
edges of the coil , the lower will be the circulat
ing current. As a result, there will be less coil
heat ing and power loss. F urthermore, the
r esonant point of t he tuner will be broadened
and you'll be able to Q8 Y f ur ther from your
original frequency without having to retune.

After locating the proper 20 meter tap posi
tions, set 8 1 and 83 for 15 a nd make the
necessary adj ustments on that band .

Wh ile setting the tuner up for 10 meter s
you may find it necessa r y to st retch out or
squeeze together t he turns of L5 in addition to
changing tap positions on L4 in order to
achieve a zero reflected power reading. As
soon as t he coil taps for the t hree bands have
been permanently loca ted and soldered , you
can put the tuner chass is into it s case.

To go on t he a ir , merely switch 8 1 and 83
to the same band as the t ransmitter. P ut 82
in the F ORWAR D position and set R2 for a
fu ll sca le reading of M1. T hrow 82 to RE
FLECTED and tune C1 a nd C2 for a zero
meter reading. When going from one band to
another you 'll find that this t une-up procedure
takes only a minute or so. While not qui te so
convenient a s a trap tribander, the Gee F our
Zed Smith boasts a very import a nt advantage.
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Fig. 5. [e] Method for mounting th e parasitic
elements to th e boom. (b I Method for lnsulat
ing the radiator from the boom. lei Two
sq uare aluminum plates are used to faste n the
boom t o the rotati ng shaft.

vinyl jacket of the co-ax. About a half inch
from each end of the sect ion of co-ax, make
holes in the exposed shield braid by means
of a n ice pick or the blade of a sma ll screw
driver. Thread a piece of fine wire t h rough
one hole and then along under the shield , next
to the poly insulat ion. and t hen out the other
hole. Th is can be most ea sily accomplished if
you shor ten t he bra id by pushing on each end
so that it bunches up near the center of t he
co-ax. No. 30 enameled wire may be used if
you are ca reful not to break the insulation dur
ing the threading- process. I employed very
fine pla st ic covered wire for the purpose. After
t he wire has been t hreaded through, stretch
t he shield out again unt il it assumes its origi
nal length. Repla ce the vinyl jacket on t he
co-ax and spira l wrap it with electrical tape.

The exact value for Rl must be found by

14 13 MAGAZINE



---.LPA-l
AVAILABLE

IN KIT FORM
The most copied grounded-grid l-KW linear amplifier by
those who build their own.

AMPLIFIER KIT

LPA-1 Kit- (1css t ubes, cabinet a nd blower), , , '
B lower- (optiona l for wa rm cl imate use ) .
Cabinet- , .
LPA-1 Amplifier-Factory wired and tested

Complete with cabinet, blower and tubes ' .

$269.50

19 .95

48.75

375.00

POWER SUPPLY KIT TOO

' LPS-1 Kit - (complete with cabinet but less t ubes) .
• LPS-1 Power Supply-Factory wired and tested

Com plete with cabinet a n d t ubes . , . . , . .. . , . . . .

$169.50

205.00

(See Nov. QST, page "5 and Nov. CQ, page 27, for outstanding features)

LP5.1 Power Supply for LPA_I

,
Bristol, Penna.Canal and Beaver •

LPA .MU Malching Un ll Pr ice $36 .0 0
LPA·MU·2 Matching Unit Price $36.50
Fgdory wired Gnd I.tled

Foreign Sal e s-Royal National Corp., 250 W e st 57th St., N ew York 19, N.Y.

OTHER B&W EQU IPMENT: Transmitters AM-CW-SSB. Transistorized Power Converters and Inverters. Dip Meters . Match maslers . f requency
Multipli ers . Low Pass fi lters . T-R Switches . R. f. Filament Chokes . I ransmittmg R. F. Plate Chokes . Band-Switching Pi-Network Inductors
• Cyclometers . Antenna Coaxial Connectors Baluns • Variable Capacitors . Toroidal Transformers . Coaxial Switches . Fixed and Rotary edg6Wound
Inductors . Plug-in Coils with fixed and variable lin ks . Straight type air wound coils in a variety of dimensions.
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It radiates efficiently on only one band at a
time. Thus, you need have little worry about
pu tting out a 10 meter ha r monic \.... hen you're
switched to 20 or a 20 meter subharmonic when
you're on 10.

The director and reflector can be remotely
peaked for optimum performance in t he fo l
lowing manner. Put your t ra ns mitter on your
favorite 28 me frequency and resonate t he
tuner by means of the reflected power meter.
Turn off the transmitter a nd tune your r e
ceiver to a st rong local s ignal near t he same
frequency. P oint the beam toward the source
of this signal. Throw on S4 to actuate the
director tuning motor. Let it run until the re
ceiver S-meter is at its highest poin t . T urn
off 8 4. Switch to 14 me. After resonat ing the
driven element with the transmitter and tuner,
put the back of the beam toward a steady
local. Turn on the reflector motor with S5 and
allow it to run until the r eceiver S-meter drops
to its lowest va lue. Normally, if the director
is peaked on 28 me and the reflector is op
timized for 14 me, no 21 me adjustment of
t he pa rasitic elements will be required. How
ever, when you need that last db of gain for
a 21 me sked or to break through to some
choice DX, you can touch up both the director
and reflector to achieve t he best possible per-

Fig. 1. Rear view of tuner. LI runs along right
hand ed ge of the chassis. L2 and L3 are to the
right of the two gang capacitor CI. L4 and l S
ca n be seen between til e meter and tile ceramic
bandswitch S3.

formance.
If you live in a sparsely populated area with

no nearby hams, use a transistor oscillator
located several hundred feet from the shack
as a signal source. Although you can check
t he results of your tuning efforts by feeding
power into the antenna and having someone
observe the deflection on a field strength meter ,
this a rrang-ement is much less convenient than

Fig. 8. Schematic of Gee Four Zed Smith ante nna tuner.
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C\N· FSK· FAX S '

SINGLE SIDEBAND

W IT H TMC's MODEL

Featuring :

ADJUSTABLE
FREQUENCY SH IFT
DIRECT READING IN
CYCLES

For further
informa tion

write for
Bulle rin No. 24.5

• HIGH STABILITY, MULTI·PURPOSE AUDIO
TONE KEYER

• TRUE FREQUENCY SHIFT BY MEANS OF
200 KC OVEN CONTROLLED OSCILLATOR
W ITH REACTANCE CONTROL

• VARIABlE FREQUENCY SHI FT, 12 TO 1000
CYCLES

• SELECTABLE CENTER FREQUENCIES FOR
FOLLOWING OPERATION ,

A. 1,900 cps INTERNATIONAL STAND·
ARD FO R FAX TRANS·
MISSIONS

B. 2,000 cps PROVIDES COMPATIBIL.
ITY FOR TRANSMITTERS
AND REC EIVERS LIMITED
TO TUNING IN 1 KC
STEPS

C. 2,550 cps STANDARD FREQUEN CY
WIDELY USED FOR 850
CPS SHIFT

D. OPTIONAL TO BE CUSTOMER SELEC·
TED

• VOLTAGE OR CURR ENT IN PUTS

• COMPLET E COMPATABILITY WITH CURRENT
FSK SYSTEMS

• 1,000 cps CW CHANNEL IOTHERS AVAIL·
ABLE AT CUSTOMERS REQUEST)

THE TECHNICAL MATERIEL CORPO RATION
IN CANADA. TMC ICa",' al lt. " o nAWA, ONTARIO MAMARONECK, NEW YORK
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t he rece ived signal method.
Originally designed especially for installa

tion on a fl imsy mast, the antenna worked so
well during its fi rst season that I decided to
keep on using it when I changed to a t ilt-over
crank-up tower last fa ll. The 10 and 20 meter
front-to-back ratio, according to a nearby
75A4, is about 20 db. On 15 the figure runs
between 25 and 30 db .

Althoug-h no ga in tests have been made, per
formance on 10 and 15 seems to compare very
favorably with that of the average 3 element
beam. When my 300 watter is feeding power
to the antenna I ca n work just about every
DX station I hear , often on the first call.
Once, while using a 120 milliwatt transis
torized C' V rig, I raised a P uer to Rican with
out prearrangement. Another time I had a nice
phone chat with a J A while running 25 watts
to my exciter.

On 20 meters, the antenna provides excellent
Stateside QSO's with lots of S9 plus, plus re
ports. I haven't tried serious 20 meter DXing,
however , because it seems rather silly to buck
t he kilowatt QRM with a condensed 2 element
beam, especially since it has proven so easy
to get across the pond on 15 and 10.

Tuning changes which result from accumu
lations of moisture, snow or ice on the ele
ments and feed line can be easily counteracted
by a slight readjustment of the remote control
circuitry. Even though high winds cause the
danglers to flop back and forth a bit there

Economy?

seems to be no significant degradation of per
formance in breezes under 50 mph.

If you're cramped for space, have a thinly
padded purse or require a beam that's suit
able for mounting- on a slender TV mast, I
suggest that you carefully consider t he ad
vantages offered by this modified G4ZU. T he
fac t that :,rou can tune it right on the nose
while comfortably seated in the shack is a plus
fea ture well worth t he effort required to build
it yourself.

Coil T able
L1-Sre text.
L2-10 tu rns. no. 12 w ire. 2 ¥.:" d iam.• 1'h" long. B-W

3905-1 (A i r D u x 20U6) Taps 1 a n" 6. y.: turn from
each end. T aps 2 nnd 5. 11,1:: tu r ns f rom each end.
Taps :1 and 4 . 3% t ur ns f rom each end.

1.3--3 turns no. 12 w in'. 2" d iam .• ~~ " lonlZ. mounted
inside L2.

L4 - I;1h tu rns no. 10 w ir e. JI, ~ " djam .• I" tone. Tapped
1 turn from each end.

L5- :1 t urns no. 14 wi r-e , 1" -Hnm., %" lon lt . moun ted
inside L4.

Refereneee
G. A . Bird . G4Z U- T hf' G-tZU Thrf'f' Rand Minihnm.

RSG R Buf tettn , Pebruarv, 195ft
- T he S tor y of thc Three Hund Mlnlbeam, CQ

Magazine, Mu rch. Hl57. p aae 20.
- More Ahout the Mlniheam . RSGR Bulletin.

October . 1957. page 168.
-::\Ior .. Abou l th e ::\linibnm-Parl I. CQ 1'Ilqa.

aine, July. 1958. pailI' 52 .
- More Ahout the l\Iinibeam-l'art II . CQ Maga

z ine. August, 1!l58. page 28.
Robert C. Bunce. K 6QH Z-The ::\1iC'kfY Matc.-h. QST.

November, 1958. page 26.
R. Lynn Ka lrnbnch, W4IW- A ::\Iolor Tuned Ream . CQ

Maeaalne, July. 1959 .

Bill Roberts W 9 HO V
Ho use of Ante nne. s

Cheapn ess alon e does not make a bargain.

L OOK at the following table which has been offered by one of the leadi ng cable manufactur
ers in wh ich they describe the amount of attenuation on their products per hundred feet.

At ten uafio n ,H "0 r....1
3.' m, 7.00 m, " m, 21 m, 28 m e • 50 m, '" m'

RG8U ••• •• ••••• 0 .30 0.45 0.66 0.83 0.98 1.35 2.50
RG58U • •••••• • • 0.68 1.00 1.60 1.90 2.20 3.10 5.70
RGlIU • • • • • • • • • 0.38 0.55 0.80 0.98 1.15 1.55 2.80
RG59U • • • • • •• • • 0.64 0.90 1.30 1.60 1.80 2.40 4.20
Open w ire •••• • • 0.03 0.05 0.07 0.08 0.10 0.13 0.25

Now, what does all th is tell us ? F irst let's
say that we are using 100 feet of line (shorter
lines and longer lines are proportionate) . It is
a commonly known thing that a gain of 3 db
is equal to doubling of power (therefore a 3
db loss would halve it).

Let's take a hypothetical case where " A"
runs 100 watts on 28 me with a line 100 feet
long. The table shows us that there is an
antennuat ion of 0.98 db with RG8U a nd 2.20
db with RG58U. If a 3 db loss halves your
power the 1 db loss with RG8U means you
have lost 1/3 of 50 watts, or nearly 14 watts
power. Wit h RG58U you have lost 22/30ths
or .73 of 50 watts. T hat fig ures to about thir ty
five watts.

18

Now let's look at it another way. Let's say
you have 100 watts and you have chosen
RG58U because it is cheap. You have saved
a few cents a foot for 100 feet , t ha t is t r ue,
but you have doubled you r losses. As we have
shown, you lose 14 watts wi t h RG8U and 35
watts with RG58U. So you ha ve saved about
$6.00 on cable and you have thrown away 21
watts . At higher levels it is even more out
st and ing because t he wattage goes up and
the savings ( ??) stay the same.

With the cost per watt of present day trans
mitters it sure is poor economy to save money
by buying less expensive coax. Moral-use the
heaviest cable you can a fford, or use open line
if you ha ve t he nerve. . .• W9HOV
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• Superhet Circuit Utiliz ing 8 Tubes and
Rectifier Tube • Built-in "S" Meter with Ad·
justment Control. Fu ll Coverage 80-10 Meters
• Covers 455kc to 31 mc • Variable BFO and
RF Ga in Controls • Switchable AVC and Auto·
matic Noise limiter
The Communications Receiver that meets
every amateur need-avai lable in easy-to
assemble kit form. Signal to noise ratio is 10
db at 3.5 MC with 1.25 microvo lt signal.
Se lectivi ty is - 60 db at 10 kc, image reo
flection is - 40 db at 3 MC.

- -
165-0g LIBERTY AV£NUE, JAMAICA 33, N. Y.

6.95

MODEL TM·14
FIELD STRENGTH METER
Com plete , no wires to connect.
Mon it or tr an s mitt er ou tpu t;
check antenna s, etc. Perfect
for mobi le, provided with mag
neti c feet.

5.00 Down

24.50 II

MODEL HE·26
HYBRID PHONE PATCH
Perfect for AM·SSB Phone Patch
ope ration. VU Meter monitors
l ine level for Q5 phone pa tches.
An unmatched low-

MODEL TM·15
WAVE METER

Checks t ransmitter output for
harmonics, partsrtrc s. and cut
of-ba nd ope ration . Provided
with magnetic feet. Perfect for
the novice .

-
HE·28 RF WAITMETER

AND SWR BRIDGE
150 watts full scale-Built- in
dummy' load-Wattmeter =:5 %
to 54 meso SWR =:5 % for In
line use .

37.50

LAFAYETTE PROFESSIONAL QUALITY

~~~~~~COMMU N I CAT I O N S
""' RECEIVER

KT·200WX
in Kit Form

64.50

• ~.A."Y"ETTE.a ~ .A. X» X <> OTHER LOCATIONS

NEW TORK, N. T'I NEWARK, N. J. I BRONX, N. T. IPARAMUS, N. J'I BOSTON, MASS. I PLAINFIElO, N. J.
100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182 Route 17 110 Federal Street 139 W. 2nd Street

---------------~--------------------------------------I Lafayette Radio DepL 73E-l P.O. Bo. 190 Jamaica 31, N. Y.
. . FREE 324-Page: 0 I Enclosed. Send Stock # ........................ 0 Rush FREE 324 Page Cata log 610

1961 I 0 $, OOWn Payment Enclosed for Stock # ~ .
Catalol No. 610: Lafayette Easy Pay Application Will Be Forwarded Upon Receipt of Down Payment

~
I Him.

Cut Out & Paste I Add...,.
on Post Card i cllJ Zone lut-
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Part I

Propagation

David A. Brown K21GY
Associate Editor

T liE present Sunspot Cycle, Number 19,
which reached an all time high in late 1957,

is now rapidly on the decline. To understand
what kind of DX conditions will exist this com
ing winter and for the rest of the cycle, it is
important that one understands first, the Sun
spot Cycle and second how propagation condi
tions follow this cycle.
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The r elative su nspot number is not the
count of the number of sunspots seen on the
di sk of the Sun, rather, it is an index of sun
spot activity observed on the entire visible disk
of the Sun, which is determined each day by
many observers throughout the world.

Sunspots usually occur in groups and the
Relative Sunspot Number was set up to in
clude the number of groups a s well as the
number of s pots , and is defined a s: R = k
(lOg + s ) , where R is the relative su nspot
number; k is a sca le factor (usually less than
one) which depends on the observer and his
instrument and is intended to be used a s a
conversion back to the original scale set up
by Wolf in 1841); g is the number of groups
or clusters of s pots ; s is the number of in
dividual s pots . This number is determined each
day and the average (mean) value given for
each month. The American Relative Sunspot
Numbers are designated RA, and the Zurich
Relative Sunspot Numbers a s RZ. Fig. t is a
graph of the HZ numbers.

Examination of Fig. 1 will show that the
sunspot number is a highly unpredictable quan
tity in itself, but the cyclic nature is easily

20

seen . Note that the maximum RZ number oc
curred in October, 1n57 and was 262.9. The
highest daily number ever observed was 355
on December 24 and 25, 1957.

In propagation analysis we are interested
in the 12-month running average of the RZ
numbers, for it is this smoot hed curve that
the yearly variations in ),IUF follow, and not
the very erratic variations in Fig. l.

Fig. 2 is the 12-month running- average of
the RZ numbers and it is this curve that we
call the "Sunspot Cycle." Sunspot Maximum
is the time when the Sunspot Cycle reaches its
maximum value, and not when the RZ numbers
are highest.

The time of Sunspot Maximum is not easy
to determine, in fact there is an apparent dis.
crepancy between the American and Zurich
maximums, probably due to the method of
reduction of the observations. Most maximums
are quite broad and there is always some un
certainty in the determination of the time of
greatest activity on the Sun. A difference of
over a year between RZ and RA, maximums
is found in the present cycle, RZ having oc
curred in 1947.5 and RA, in 1948.8. The Zurich
Sunspot Cycle is used a s the standard, and
to date there is data for eighteen complete
cycles, the current one being Number 19.

The most reliable data is for cycles #8
through # 18. This data has been averaged and
the result is called the Mean Sunspot Cycle,
which has a period of 11.1 years. The rise from
minimum to maximum takes 4.6 years while
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• 34 W. In t e r s t ate St., Be d ford , O h ioDe pt.

._ Heavy Duty Square Alumin um Boom,
10 Fl. l ong

• All Elements are Sleeve Reinforced
And Com pletely Pre-assem bled With
"Snap-Out" Lock-Tite Brackets

• Boom Suspension Rods Are Supplied
Complete ly Pre-assem bled. Ready To Be
Snapped Into Upper End Of Mast

ON 2 M ETERS: ON 6 M ETERS:
18 Ele m e nts Full 4 Elem ent s
I -Fol de:d Dipole Plus Specia l I - Fo ld ed

Phasm g St u b Dipole
1- 3 Ele m ent Coll inear I -Reflect or

Reflector . Z-Directors
4-3 Element Coll inea r

Directors

A2-10 2 Meier 10 tlement
A6·4 6 Meier 4 Element Amateur Net $11.88
Amateur Net $1 7.16 S k· K· AS 2 II ' 3
SlllckingKi t AS.6 $2.19 tee Ing It - .

~
AI%-lO 11" Meier 10 Element ~~
Amateur Net $11 .88 ~ ---.:
Stacking Kit AS-I IA $1.26

See Your F,NCO Distributor
or write for Catalog 20-226 to ;

THE FINNEY COMPANY

The Only Single Feed Line

6&2
METER COMBINATION ANTENNA

®

from F'NCO

Patent RE 24.41 3
Other patents pending
6 & 2 Meter
Model No. A·62
Amateur Net A-62 $33.00
Stacking Kit AS-62 $2.19

•
TWO ANTENNAS

IN ONE*
*a n ot h e r FIRST from FINCO

, ... ... <

• • •

-. ... --Jo .. .. to

-• •

-- • • •---,. S' Sf JT

•••
•

t he fa ll f rom maximum to mi nimum t akes 6.5
yea r s. The a ve rage ma x imum number is
around 96.4. The leng t h of a cycle is deter
mined from one max imum to the next. The
s hor test cycle wa s 7.3 years (1 830-1837 ) and
t he longest 17.1 yea r s (1 788-1 805) . F or th is
r eason it is prac t ically imposs ible to predict
when the next maximum will occur in advance
wi t h any rel iabil ity.

The present cycle reached a maximum
around 1957.7 making the leng th of cycle # 18
only 10.2 years long, almos t a year s ho r ter
t ha n t he average cycle. \Ve a r c now most in
t er ested in when t he next minimum will occu r .
Since the t welve-mont h running average valu es
of RZ are s ix months behind the R Z values ,
the last six months of the Suns pot Cycle have
to be predicted. A lso, t he da t a for predi cting
the l\l UF's must be available f or a t lea st t hree
months in advance, based on current Cri ti ca l
Frequencies a nd a predicted S moot he d S un
spot Nu mber . This mea ns that the smoot hed
numbers s ho uld be predicted a t lea st ten
months in a dva nce.

T o a id in the determinat ion of the smoot hed
n umber s, I use a seven mon th and a th ree
month s moothed r unning' average, cu rves which
are F ig . 3 and Fig. 4 res pectfully. Notice how
the cu rve in Fig . :~ approxi mates the s moothed

. I'fE~HH~1 c~on~I~;n~ued on page 53,,1++::h±~
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All ie C. Peed, Jr. K2DHA
34 Ashley Drive
Rocheste r 20, New York
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The Lafayette

KT-200 Receiver
,

a revt e't£)

A s a kit, the KT.200 represents a depar-
ture from the usual kit practices. As soon

as you unpack it, you'll note that by the usual
kit standa rds you are about half fini shed al
ready. All of the mechanical mounting is
already completed for you. Tube sockets, trans
formers, main tuning capacitor, filter capaci
tor, cont rols , and even knobs and pilot lamps
are all in place. The tuning mechanism is al
ready installed and operat ive. The dial cords
are st r ung and the flywheels are in place. And,
best of all, the complex a ssembly of coils and
alignment capacitors for the oscillator, mixer,
and rf amplifier stages are mounted and pre
aligned, but more about this later.

Circuitwise, the KT-200 is conventional,
str a ightforwa rd, good design. It consists of a
6BD6 rf amplifier, a 6BE6 mixer, a sepa rate
6BE6 oscillator, two GBDG's a s 455-kc if am
plifiers, a 6A V6 detector, ave rectifier, and
fir st audio amplifier, another 6AV6 beat fre
quency oscillator and shunt-t ype noise clipper.
A GAR5 serves as the audio power amplifier
and a 5Y3 as the rectifier completes the nine
tube complement.

It is to be noted that many r eceivers com
monly use a sing le 6BE6 pe ntagr-id tube as
both oscilla tor and mixer. However, in the in
terest of sta bility , the designers of this cir
cuit have chosen to devote sepa r ate 6BE6's
to the mixer and oscillator functions. This
contributes to st abilit y since it greatly reduces

the tendency of the oscillator to "pull" on
st rong signa ls and proba bly it also lessens
thermal drift problems.

AVe voltage is applied to 'both the rf and
if amplifier st ages. A front panel control pr o
vides for disabling the avc in its mvc (Manual
Volume Cont rol ) position. This same switch in
it s third position (BFO) serves the dual pur
pose of turning on the beat oscillator and
disabling the avc for copying CW or SSB sig
nals.

Inst ead of the traditional rf gain control,
the KT-200 is provided with a manual if gain
control. Thus, the rf amplifier runs fully open
all of the time except a s modified by t he ave
bias. A minor point here is that the if gain
control is s imply a 10K potentiometer in ser ies
between ground and the two cathodes of the
if amplifier tubes. Therefore it does not afford
a complete range of control from cut-off to
full gain as is the case with rf gain controls.
It does, however, provide sufficient control to
keep st rong signa ls from over -dr iving and dis
torting.

A st and-by switch opens t he plate supply
lead to the rf amplifier, mixer, and oscillator
st ages while leaving the remainder of the
stages powered. This is perfectly adequate a nd
probably contributes to quick recovery time
and stabil it y when break-in operation is used.
The s tand-by swit ch terminals are brought out
to a five-pronged socket on the rear apron of
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the chassis for connection to a brea k-in relay
in the station control system if desired.

All of the components are of Japa nese man
ufacture and appear to be of excellent qual ity.
The use of a fe w wax impregnated by-pass
ca paci tor s is probably t he lone except ion.
While these are of good qual ity, modern re
ceiver construction practice is to use plastic
or ceramic encapsulated capacitors which can
be expected to g ive longer service.

The cabinet, panel, and chassis are a pleas
ant sur pr ise. T hey are of heavy gauge steel
including two heavy diagonal braces between
t he chass is and top of the front panel. This
contributes to the r eceiver having the r ugged.
ness of a piece of military gea r when com
pleted. It s hould assure good mechanical
stability of the fin ished a ssembly. The cabinet
a nd panel are finished in gray wrinkle fin ish,
and t he cabinet is provided with numerous
louvres to allow good circulation and heat
di ssipat ion from the int erior. Bot h bottom a nd
top are provided with hinged access doors of
a mple s ize and good fit.

A unique fea t ure of the chassi s is that
ground points a re formed by punching out " U
sha ped" tabs in the chass is . These are bent
out from the underneath side of the chassis
by the constructor and ground leads are
wrapped around them and soldered. This fea
ture should give positive grounds avoiding dif
ficulties with loosening of screwed-on ground
lugs, and interface corrosion between ground
lugs and t he chassis. H owever , t he kit builder
using a low wattage solder ing iron might en
counter difficult y in heating- these ground t abs
hot enough to assure a good solder job.

T he S-meter is one of the small 1* inch
square type a nd it is connected with a mul
tiplying r esistor and ca libr a tion control from
t he cat hode of the rf a mplifier to ground. E s
sentially, it measures t he voltage developed
on the cathode which is a direct function of
t he st reng t h of t he received signal. Calibration
of t he S-meter is a ccomplished by tempora r ily
shor t ing the antenna terminals on t he back
of the set and adjusting the "S Meter Adj ust "
control on the front panel until the meter
reads zero. Unfortunately, t his zero pos ition
va ries from band to band and requires f re
quent re-adj ust ment if you are band-hopping.
\Vh en the meter is adjusted to give proper
readings on the short wave bands, swi tching
to t he broadca st band will pin t he meter
unless you back off on the control. Then you
are out of calibr ation when you return to the
higher frequency bands. P erha ps the best op
erational scheme here is to tune the receiver
to a clear spot on t he band in question and
adjust the cont r ol to make the meter r ead just
slightly above zero. Your S-meter readings
then will be in terms of signal strength above
background noise which is a meaningful rela
tive r ead ing.

Assembly of the kit consists chiefly of wir-
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ing in all of the components which are
mounted on their pigtail lea ds, and connecting
the terminals of those items which are pre
mounted on the chassis and panel. T he only
pa r t which might be considered difficul t is the
wiring of t he bandswitch since this requires
careful attention to directions and some work
in rather cramped spa ce at times. Total wir
ing time for a careful, experienced worker
shouldn 't exceed ten to twelve hours, and even
the rankest novice kit constructor should be
able to complete the j ob in fifteen to twenty
hours.

Pre-Alignment

Your writer has, through experience, de
veloped a tongue-in-cheek attitude towa rd kits
which are sold claiming pre-alignment of the
tuned circuits. 1\lost such kits result in a com
pleted unit which is aligned well enough to
work after a fashion, but most of them r equire
alignment for optimum operation . The KT-200
proved to be almost an except ion however. By
virtue of the fact that the tuning coils and
capacitors are premounted a nd aligned, the
overall alignment was quite good a nd only r e
quired a minimum of touching up to achieve
t he sensitivit y and selectivit y claimed in t he
specificat ions. In particular, the frequency cal
ibration of t he main tuning dia l scales was
outsta nding. Anyone who has ever spent hours
tuning between the top and bottom of four
bands while juggling padder and coil adjust
ments will certainly appreciate this feature of
the KT-200.

Similarly, the if tra nsfor mers were close
enough to proper alignment to allow them to
be peaked by ear by the kit constructor who
is not equipped with a signa l generator and
voltmeter. The only exception to t his good

alignment was the bfo coil which was con
s ider ably out of tune. H owever , this is aligned
by simply adjusting the core until a zero beat
is heard in the speaker or phones, and hence
it was not d ifficult to bring into line.

I t was previously mentioned that f'requen
C':l calibration of the main tuning dial was ex
cellent. However, two-dial tuning of this type
in general suffers from poor re-set accur acy
and since, in this case, the main t uning dial
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does not ha ve index marks for se tting to the
amateur ba nds , location of t he ham bands be
comes a small problem. The bandspread dial
is not ca libra ted except for an ar bit ra r y 0
100 logging scale. The selectivit y of the re
ceiver is good enough to j ust ify the use of
a grea t deal of bandap reading, i.e., the band
sprea d control provides for a slow tuning rate
enabling accu ra te tuning. But, th is good fea
t ure is a t t he ex pense of coverage on the
bandspread dial and one complete sweep of
the bandap read scale does not cove r fully any
ham band in its entirety. It is necessary to re
set the main t uning in order to tune a whole
band.

If a 1000 kc crysta l calibr a tor is available,
i t ca n be used to good adva nta ge in spotting
the proper ham band sett ings of the main
t uning. Set the ba ndsprea d dial to 100 (maxi
mum capacity) and t une in the 1000 kc mark
er a t the lower end of the band in question.
Then the bandspread will tune up the band
from t he lower edge. At the limit of the band
spread tun ing if you wish to tune further up
the band, it will be necessary to "fudge" the
main tuning- up a fraction. In practice, this
isn't as much of a handicap a s is sounds since
t he bandspread is suffic ien t to cover the entire
phone or CW sub-ba nd on most of the bands,
a nd it is seldom tha t a n operator operates both
modes a t one operating session.

The lack of bandspread calibration is no
r eal handicap in modern oper at ion which calls
~or zero-beati ng the station that you are ' ...·ork
ing with your transmitter vfo. You must,
however, assure yourself that your transmit
ter is operat ing within t he proper frequency
lim its by some ot he r method t han your re
ceiver's cali bration, unless you provide the
r eceiver with a crystal calibr ator and learn to
use it properly.

Mechanically, the bandspread tuning is in
te res ti ng. In the ma in tuning ca pacitor , one
plate is omitted in the center of each of the
three ro tor sections. Then, on a sepa ra t e shaft
from the opposite side of t he capacitor , a
single plate is turned into this gap in each
sta tor sect ion f rom the bandspreud tuning
shaft-a very neat arrangement.

The inst ruction manual is quite complete,
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but there are a spr inkling of errors a nd omis
s ions which mu st be watched. For example, a
correction sheet enclosed with this particular
kit changed t he instructions for wiring the
main filter ca pa cito r. However, this kit ap
peared to have one of the orig ina l type ca
pacitors in it. Wh en wired according to the
cor rect ion sheet, the second section of the
filter ca pacitor was connected with reverse
polarity and the f:r st section was ungrounded.
As a result, all of the voltages were low by
a large amount and t here was excessive hum.
Indeed, this could lead to the dem ise of t he
filte r capacitor if not found and corrected
quickly. Reference to the terminal notation on
the capacitor ca n clear up this problem.

A couple of omissions wh ich will be caught
quickly by the ex per ienced kit builder but
which might trip the novice are worthy of
mention. Cne relates to the pilot lam p wiring.
There are two pilot lamps-one for each tun
ing d ial. The instructions direct the wiring
only of the one on the band spread dia l while
the second one is not mentioned or shown in
any of the illustrations. Perhaps this a change
in the design which has not yet bee n worked
in to t he manual. It is necessary only t o run
a couple of leads from t he wired lamp socket
to t he other one in order to make both opera te.

Another overs ight a ppea rs in the rather
detai led instructions for al igning the bfo. In
t he course of this procedure t he manual fa ils
to direct that the bfo be turned on with the
front panel swit ch.

In the tabulation of voltages, the instruc
tions fail to give directions for the sett ings of
all of the front panel controls. This can lead
to some readings which are perfectly nor ma l
but quite at va r ia nce with those g iven in the
table. F or example, it is obvious that the bfo
must be turned off to obtain t he r eadings given
in the ta bula ti on on the bfo tube. Likewise,
some of the grid voltages will be different from
those in the table depending on whether t he
ave is activated or not, and whether a signa l
is present or not.

Modifications

Two modifications suggest themselves as
being worth cons idera t ion by those who may
a ssemble one of these uni t s in the future. One
is to ta ke advantage of the three unused
prongs of the five-prong rea r apron socket to
bring out a power take-off for a Q-l\1ultiplier,
TR Switch, cr yst al calibrator, or other low
drain auxiliary s ta t ion accessory. Connect one
pin to ground, one to the 6.3-volt filament line,
and one to t he plat e voltage from the output
of the filter. It is a good idea to mark these
on the chassi s beside the socket so that when
you want to use it , you ca n recall how you
wired the socket without having to open the
ca binet and trace the wiring.

The second modification relates to the 10
watt resi stor used as part of the power supply
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filter ( R21) . This generates considerable heat
and it is in rather close proximity to t he os
cillator coils and padders. Since the set was
found to have a very substantial amount of
drift for about the first ten to fifteen minutes
of it s operation from a cold start, it seemed
prudent to move this resistor over to t he
s ide of t he chassi s away from the coils and
nearer some of the ventilating holes. This move
diminished the warm-up drift appreciably and
made for more rapid stabilization.

The bfo in t he particular unit tested failed
to provide sufficient injection to allow for good
88B reception. It was necessary to increase
the size of the sma ll tubular capacitor which
coupled the bfo output into the second detec
tor. The 2.2-mmfd capacitor supplied was too
smal l. A l O-m mfd disc ceramic gave more suit
able in j ect ion level and a n even larger one
might be desirable. (Two pieces of hook-up
wire twisted into a gimmick capacitor might
serve as well.)

While the receiver is capable of good SSB
reception, it must be observed that tuning in
a sideband s igna l with t he small bfo knob on
the panel can be a bit tedious. A larger knob,
or planetary reduction drive would be of some
assistance.

Operation of the KT-200 for a limited time
since its construction has left the impr ess ion
that it is definitely a hot performer even on ten
meters where many single-conversion general
coverage units with 455-kc if's fall down. No
problem was encountered with images, no
doubt due to t he isolation a nd attenuation pro
vided by the rf amplifier s tage. Sensitivity is
very good and selectivit y is adequate although
the addition of a Q-~Iultipler would be useful
for operation in the crowded ham bands. After
the war m-up drift previously discussed, t he
stability is excellent-good enough even to al
low sa t isf a ctory reception of single sideband
s igna ls. I nciden t ally , as sor t of a bonus, this
receiver is an outstanding performer on the
broadcast band.

In summary, the KT-200 appears to be a n
excellent value for a middle-priced general
coverage receiver. It is worthy of ser ious con
s ider at ion by anyone ready to graduate from
the inexpensive five or six tube general cov
erage receivers, but not yet in a position to
purchase one of t he top-flight communications
receivers. Or it might be useful as a second
receiver to supplement your ham-band-only
hearing aid.

. . . K2DHA
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Hey Fri. Fri. Thu. w-e. Sat. Sun.
The Ideal8 7 6 5 4 3 2

16 15 14 13 12 11 9
23 22 21 20 19 18 17 Ham Ca lendar31 30 29 28 27 26 24
38 37 36 35 34 33 32

R. M. Cese K4YNO

D OW N through the ages civilization has de
veloped into its present, though ever

changing form . In the wake of it s evolution
it has left the remains of [numer able outmoded
ideas and once useful articles. Some of these
have been revised to meet the times, while
others were simply discarded.

One th ing' tha t has survived unseat-red a nd
unchanged throughout centur ies of use a nd
misuse is t he calendar.

After many long years of diligent research
on the subject I have developed the following
plan for calendar revision. I propose that this
plan be adopted for t he good of all ama teur
radio operators a nd a ny and all individuals
associated with them.

Ha ms, a s everyone knows are inclined to
"put off till tomorrow what should be done
today." Wi t h t his calendar you can put off
washing t he car on the seventh a nd st.ill get
it done by t he third.

Ever notice how your Friday night net
meetings always clash with the XYL's bridge
parties or other great socia l occasions which
demand your presence? No longer. Not with
two Fridays in each week!

Now you can go ahead and buy that expen-
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sive K 'V rig you've had your eye on without
worry about the first of the month payments
on it as t here isn 't a ny first . T he tenth a nd
twenty-fifth have also been eliminated in case
you are asked to pay on those days.

The number of week-days has been cut to
four leaving a glor ious three-day week end for
ha mming.

Those bot hersome Mondays have been eli mi
nated a ltogether and an extra day : H eyda y
has been added to round out the week. It is
hoped that with a little persuasion Frank's
Country Cou sins would aIlow unrestricted op
eration on t his day.

After you ha ve carefully scrutin ized the in
tricate details of this wonderful new calendar
and feel that you would like to join our cam
paign for its adoption please stop by our head
qu arters at t he 8 .A.H.F.H.B.A.0.C. H.**

If you don't have enough time to devote to
th is worthy cause at least stop by to see us
some time. ' Ve are allowed to have visitors
from one till four o'clock on Wednesday and
Friday afternoons.

··Sunny Acral Home for Half Baked and Otherwise
Crazy Ha ms.
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Build a Vary-Volt

J ose ph leeb W2WY M
549 Green Vell ey Re ed
Perern us. New J e rsey

•'V

PRl hlAR Y

•

Connect a cord and plu g to t he primary in
series with a 50 at' 60 watt lamp. T he lamp is
a sa fe ty preca ution, used on ly while checking
out t he windings. Hook up the fi lament wind
ings in scriea and plug t he primary in to t he
115 volt ac line. Measure the t ota l volt age of
t he windi ngs. If it adds up to the sum of the
individual fi la ment winding voltages the ter
minals a re cor rectly polarized wit h respect to
each othe r . If t he reading is less than ex
pected, some of t he con nections will have to
be reversed. This is done by measuring fir st
one wind ing by itself, then two in ser ies. If
t he two voltages add, connect in the third .
Again , if t he t hree voltages a dd, OK; if they
buck, reverse the terminals of t he winding.

By connecting the filament windings in
ser ies with the pr imary in suc h a manner that

•

flows. If we connect two windings on a trans
former in ser ies we will get either the sum or
t he di fference of t he t wo voltages, depending
upon whether we connect the windings "ser ies
adding" or se ries bucking." (See Figs. 2 and
3). I n ou r case the primary is used with the
fi lament windings , mak ing the Vary-Volt an
auto-transformer with buck a nd boost.

To build t he Vary-Volt we need a filament
or power t r a nsfo r mer with sever al fi lament
windings. An old TV transformer will do
nicely.

With the aid of an ohmmeter locate the
winding with the hig hest resistance. T hi s is
the h igh voltage windi ng a nd will not be used,
so tape up the leads ca refu lly to keep them
out of harm's way. Now fi nd the winding with
t he second highest resi stance. This is the pr-i
mnry ; put a t ag on it. The remain in g wind
ings are the fila ment windings .

+ ~ ~+ - . +

"/

~'iv-+-'tv-+-,tv~ ..
, ""-1$ -

+

"V

+

see how t he Vary-Vol t works . Suppose we
st a r t with some dry cell s. 'Ve all know that if
we connect our cell s in ser ies , observing- polar 
ity, the final voltage is t he s um of the voltages
of a ll the cells . If each cell de live r s 1 % vol ts,
two in ser ies will give 3 volts, three in series,
4 % volts, Hod so on . A lit tle ca relessness in
observing polari ti es, howeve r, will g ive some
unexpected resu lts. F or example, foul' cells,
connected a s shown in Fig. 1, with one cell re
versed, will give , not 6 volts , but 3 volts ! T he
fir st three cells g ive 4 ~ volts, but t he fo u r t h
cell , bei ng connected with reversed polarity,
bucks t he voltage of t he fir st th ree cells , and
t he r esult is 4 % minus 1% , or 3 volts.

Although we a re not a ccu stomed to t hink
ing of transformers a s having polarity, their
windings do, nevertheless, have definite po
la rity at any g-iven in stant when t he cur ren t

A variable-voltage su pply is general ly in the
lu xury class , as far as t he average ex

perimenter is concerned-nice to have, but ex
pensive. Yet it need not be beyond your reach,
because you probably have t he makings in your
j unk box right now. Once you 've used t he
Va ry-Volt , you 'll won der how )'OU ever got by
without one.

Before dig-gi ngo into the const ruction , let's
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the seconda ry voltages add to the primary
voltage, or reduce it by bucking action, we
have a range of adj ustment from line voltage
minus all seconda r y voltages up to line volt
age plus a ll seconda ry voltages. F or example,
if our transformer ha s filament wind ings de
livering 6.3, 6.3 and 5 volts , and the line vol
age is 115, then our Vary-Volt will give from
115 minus 6.3, minus 6.3, minus 5, or 97.4
volts, up to 115 plus 6.3, plus 6.3 plus 5, or
132.6 volts. The two-deck seven-posit ion swit ch
accomplishes t h is by tapping off the desired
number of windings in ser ies with the pri
ma ry, and proper switching of polarity. For

•o
3 0 O ~

w ith the wiring completed, plug the Vary
Volt in to a 115 volt ac outlet . Check the out
put voltage with an ac voltmeter. If the volt
age at each point on the selector switch is not
according- to t he Table in F ig. 6, recheck the
wiring, keeping in mind that the points on
the selector swit ch become reversed when
viewed from the rear.

As we warned you in the beginning, you'll
wonder how you ever mana ged without a
Va r y-Volt . There is noth ing better for track
ing down intermittent conditions in electronic
circuits caused by eit he r excessively low or
excessively high line voltage.

Does your electric drill run too fast? Slow
it down with the Vary-Volt. Like to di ne by
subdued light? The Vary-Volt makes an excel
lent dimmer. Soldering iron too slugg ish ?
Boost it s voltage with the Vary-Volt. Each
time you use t h is h andy shop gadget you will
find mor e new and exciting applications for it.

o 0 0 W2WYM
» a r ts List

T l -Jo·i lamen t O f power t runsformer w ith sever a l fl lument
w indi ngs.

Sl - T ogg le sw itch.
gz-c-z-deek . 7 position wafer sw itch.
Pj -e-Fuseholder a nd fuse. Fu se a mperage depends upon

transrormer s ize.
PLl-1l5 volt neon pi lo t light and socket.
Jl- P anel type con venience outle t .
AC li ne cor ti and p lug.
P ane l lind bOI(; s ize dependen t upon transformer dfmen

arona,
Ha rd wa r e : solder , w i re. screws. n u ts . washers. etc.

' 0 o .
INPUT Il~V AC

'0 0 '
POWER SWITH

6 .3<0 6.3.. '>----<l+ + - .,

"•
SI NEON P ILOT

r''-1f------- ""--"""-'--+--=-,

VARY-V(lLT

'"'"o
@
""6POWER

""

S2~-,;::;;;;- ...J
VOLTAGE S ELECTOfl S WITCH

S WITC H
POSITIO N

VOLTAG E

•

r

•
r

,e

11 5 - 5 -s.3 - s3 - 91.4
11 5 - s. 3-6.3 - 10 2 ,4
1I~- 6. 3 - 10 8.7
Il~-O - 11 5 .0

1l~ .5 - 120.0
115 +5. S .3 • 126. 3

1 1 ~. ~.S .3 .S.3· 132.6

•,

e

•
r

,,
•

•

e
OUT PUT

example, when the swit ch is in positions 1 to
4, the lower deck connects the filament wind
ings in se r-ies-bucking wi th the primary. In
switch positions 5 to 7 t he lower deck reverses
the connections to the fi lament wi ndings, plac
ing them in se r- ies-a iding with the primary.
The upper deck of the switch selects the de
s ired voltages.

Construction of the Va ry-Volt is qui te s im
ple. Dimensions have not been included s ince
they will vary with the s ize and sha pe of
transformer available. The panel may be fas
tened to a wooden baseboard or mounted in a
ventila ted cabinet . P repa re the panel for drill
ing' a nd cut t ing by following F ig. 5. Mount
t he voltag-e selector switch, power swit ch, pilot
light, fu se holder and outlet as sho wn. Wire
according to the diagram. Use color -coded wire
if a va ilable. T his will reduce cha nces of errol'
a nd make troubleshooting easier.
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Moonstruck

WIBU

Dove Bell , W 8GUE/6
3209 Nort h Morengo Ave.
Altedene, Celifomle



I could see the outline of the big di sh against
the f u II moon as I followed J ack through

t he hangi ng feedl ines to Building C (t he
chicken coop.) I fought my way t hrough the
bu shes which had somehow sur-vived t he
throngs of ha ms who had pushed them a side.
J ack threw a switch with the ceremony of
lig hting up a world's fa ir. He ha s a flai r for
t he d ramatic. And well he might. The flood
ligh t s ill um inated a huge dish, t went y-some
feet in d iameter, which at that moment looked
like t he pride of Goldstone.

"There she is , David ," he said with a mazing
reserve. .

I mumbled a wow or a gee or similar.
"It's just a leetle one," he said, "but it 'll

hit the moon all r igh t ."
After fumbling a moment with his coat

hanger "lock ," Jack s tepped into Building C.
"C'mon in here and get warmed u p."
I told him I'd be in in a minute a nd walked

over to t he di sh . It was held 15 or 20 feet in
the air by two huge, st eel pipes bu ried in sev
era l yards of concrete. In the gla re of the
lights I cou ld see what looked like a n automo
bile different ial welded to t he top of the su p
porting pipes, and on th is was mounted the
al uminum and chicken wi re dish. A huge coun
terweight balanced the a ffa ir. It occurred to
me that a ll Jack needed was a heanstalk and
he could have convinced the "Twilight Zone"
producers that he had stolen the giant's sieve.

" C'mon in here. You'll freeze yourself out
t here ."

Build ing C had n 't warmed up much , but Jack
wa s r ubbing his hands over t he kerosene stove.
He pointed to sever al, orange-crate supported
benches which bulged with equipment.

"That's t he deevice."
I looked at t he collection of commercial ,

home-brew, and bread-board gea r .
"I sn't t hat a sigh t ?" he asked .
I had to agree that it was.
"Sammy ought to be on right now. Soon as

ever yt hing warms up we'll be hearing m oor/ 
bounce."

I looked at the equipment. A commercial
power su pply with cont rols completely foreign
to t he ordinary ha m ( me.) A r ack f ull of what
I think were filters of various kinds. The only
recognizable object was a Be .45.1 surrounded
by a dozen t ubes and i-f ca ns to "get the fre
quency down to eart h."

J ack bent over the receiver, pointed to a spot
on the dial, a nd sa id t hat was Sa mmy's f re
quency. He r ocked the r eceiver dial back and
forth, squealed the Q-mult iplier a couple of
t imes, and adj usted the parametric ampl ifier
power supply.

HI don't hear him," he sa id with mock in
credulity. "I can't underst a nd it." He looked
at me as if he expected me to come up with
a solut ion.

"I know," he sa id , " we forgot to point the
thing ." He laughed at his joke and pushed
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the warped , coop door.
"You t une and I'll aim," was his parting

shot.
1 moved to the door to watch him point the

antenna. When he had it un tied a nd f ree
swinging, he a imed it roughly at t he moon ,
then climbed a step la dder a t t he base of t he
mount to check his compass readi ngs aga inst
h is pocket-chart. After severa l t ri ps u p and
down the ladder, several looks at t he chart, a nd
innumerable sig-hting's through t he telescope,
he t ied everyt hing down and ca me back ins ide.

" Hea r h im yet?"
I had neglected to tune. Getting t he dish on

target was a fasci nating operation. J ack rocked
the .4.5:/ dial back and for th. He squealed the
Q·m ulti pli er . He looked at his wat ch.

" Be about a minute before the moon catches
up with t he dish ," he said, a nd went back to
t uning. \Ve listened to the roa r an d hiss come
out of t he small speaker. J ack boosted t he
volume and started a rustic tape recorder. He
again looked a t his watch.

" Maybe t he moon's running a little slow
tonight," he said, and then la ughed.

U H F noise, tube noise, and Q-multipl ier
squea l fi lled Bu ilding C and mu ch of the empt y
countryside.

"Hea r anything, David ?"
" No," I said .
"You don't ?"
"No."
" well , I don't either," said J ack. " Must be

something wrong."--

We went outs ide. As .Iack gently nudged t he
d ish, I sighted the moon t hrough the telescope.

" Put the cross hairs on the leading edge of
the moon."

I did a s I was told. T he cross hairs were j ust
off cen te r. At that moment, from Building C.
came a low, beat note. It went off, then came
on again .

"There's old Sa mmy. We found him," sa id
J ack. " I knew he was t here. J ust t akes a bit
of looking."

He was there. And loud. From the Rhodo
dendrom Swamp of \Valt ha m, Mass., to the
moon, to the semi-wilderness of Dorset , Ohio
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in about two seconds. Quite a trip at 1296
megacycles. And there I stood on a ladder
under a ch icken-wire dish listeni ng to t he
wavering note.

"He's not ver-y loud yet", said Jack.
I thought he was at least 8-9 on any con-

ser va tive meter.
"You got it on the leading edge ?"
I checked the moon in the cross hairs .
.Ja ck t ied the a ntenna down while I kept

him sighted on target. \Ve went inside to
listen t o the loud se ries of dashes which s ig
nalled another success for Jack and Sam. After
we listened for It few minutes, the moon moved
on and the sig nals fad ed out. Jack rewound
the tape r ecorder and lifted off the tape.

"That was a pretty good test," he sa id with
rare modesty. " Let's go in and play this to
Sa mmy."

The familiar s ideba nd kilowatt at W8LIO
was warmed up (as usual) and set to 7250
kc for the schedule with \VI B U/\VI F ZJ.

"Hello, Sam; Hello, Sam; Hello, Sammy.
This is W8LIO calling you. \V1 B U, t h is is
W8LIO."

Immed iately came the answer.
"\V8LIO, this is \VIBU."
This st anda rd reply caught .Iuck off g uard.
"Who's this?" he a sked.
"This is Lew, \VlICP:'
"Is Sammy there, Lew?"
"He's coming in now."
lIOK. I'll play my little tape for you boys

if you 're r eady."
J ack st ar ted his battered tape recorder, a

twin of the one in Building C. H e plugged
the ou t put of the r ecorder into the 20-A and

t he 1, -1000 linear lighted up with what, mo
ments before, had been a 1296 me signal. After
playing a minute or so of the loudest portion
of t he tape, Jack picked up t he microphone.

" I guess my receiver is working OK, eh
Sammy?"

"It sounded pretty good tonight," sa id Sam.
He's not noted for su per la tives.

" \Vhat did you t hink of it, Lew ?" asked J a ck.
Lew, it seemed to me, sounded a little breath

less. If so, it was understandable.
After t he schedule was affirmed for the fol

lowi ng evening a nd WIB U had sig ned off, an
AM stat ion came on "the frequency compla in
ing about the nuts who imitated Russian jam
ming sig nals. I su ppose Jack 's tape recording
did sound a bit like a jamming st a t ion. It oc-

Fred Collins WIFRR tuning W I BU

cur -red to me then that hams are in two gen
eral categories: the pioneers and everybody
e!se. For a moment that night, I was among
the pioneers. • .. W8GUE /6

More About Club Subscriptions

Same m essage a s last month. Clubs subs are only $2.50 each in groups of five or more sub
scr iptions . Please list name, call a nd address. Subs must all st ar t with next published issue.
All back issues must be ordered separ a tely at 50¢ each. Clubs must be absolutely bonafide.
having been in existence for at least ten minutes before ordering group subscr ip tions.
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Moon Relay

80 db

B;l1 Ash by K2TKN
Box 97
Pluckemin, New Jersey

SK
MC

mum
Why? If you can get 10 db into the shaded
portion you can talk to other amateurs up to
12,000 miles away 365 days of the year!

This is based upon recent, extremely ac
curate, moon circuit loss info and agrees with
every actual bounce we know of . . • W4AO,
WIFZJ. W2NLY. W,.,ETJ. etc. With the big
gest 50 me antennas you could get up (20 db)
it would take 3 KW output from the trans
mitter. On two meters (23 or 24 db antenna)
it takes a full KW output (not input). And
this just gets the minimum detectable signals.

.• • K2TKN

ISOOMC 1K IMC

132 1296
MC MC

100 I
MC

I 4 4
MC

SO
MC

MOON RELAY REQUIREMENTS
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-260db Z. 60 db

•

-270db 70 db

Requirements

Given: Receiver sensit ivit y of - 175 db below
1 watt.
Transmitter power output 0: 300
watts on CW or SSB.

Acid: Actua l gain in db above a dipole of
both receiving and transmitting an
tennas, less feedline loss.
P la ce this gain on chart on the fre
quency you are using. The number of
db t h is extends into the shaded por
tion gives you the signal/noise ratio.

Faraday Shift and other fading: 10 db mini
mum

Doppler Shift: 3.5 cycles per megacycle maxi-

•
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Ang e l Fer nondez W2N Q S
20 17 Ho rne chest Ave nue
Bro oklyn 29. N. Y.

SOME like single s ideband a nd some don't
a s the saying goes, but like i t or not this

si deband exci ter can g ive you a taste of side
band operation with a rig in the Cadillac
class at a price more in line with "compact"
quality.

Built around the new RCA type 7360 beam
deflection tubes, it gives 60 db or more of
carrier suppression and more than 40 db sup
pression of the unwanted sideband. These
fig-ures decome all the more astonishing when
you note that it's a phasing-type exciter rather
than a filter riR'_

Before you rush into the shack and start
slinging solder, though, please note that t his
unit as described is an exciter only . Its output
is 1 volt peak-to-peak at 1700 kc. It still needs
a mixer to get to your favorite band, and this
mixer can be combined with a VFO to give
you bandhopping ability.

The complete exciter is shown in block-dia
gram form in Fig. 1. RF generated by the
carrier oscillator is fed into a phase-shifting
network and from there into a pair of 7360's.
Audio from the mike, meanwhile, is amplified
and phase-shifted separately. Each audio chan
nel is then phase-split to get a push-pull signal,
and these two push-pull audio signals are also
fed to the 7360's.

To those familiar with phasing exciters, this
block diagram won't look too different from
the conventional type. Just a d ifferent kind
of balanced modulator, that's all. But therein
lies the secret of success, for adjustment of
the 7360 balanced modulator is simple and
straightforward, u nl ike adjustment of the
conventional diode-ring or lattice modulators.
w het 's more, the balance adjustments, once
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made, don't creep and consequently require
little readjustments later.

One note abou t the 7360 at th is point. Like
all cathode-ray tu bes (and t hat's about what
it is, although it doesn't. look much like the
usual CRT) this bottle doesn't like stray mag
netic fields. T hey play hob with its operation.
T herefore, it must be kept a s fa r as possible
from all such chunks of iron as transformers
and filter chokes.

Keeping this point in mind, constr uction is
straightforward. T he schemat ic d iagram is
shown in Fig. 2. You can use the chassis lay
out shown in photo or fit it into your own
s pace ; however, if layout is changed be sure
to keep all components and wiring associated
with the plates and the deflecting electrodes
symmetr-ical, Extremely sma ll differences in
stray capacitance can give you balance trou
bles later on.

Construction is simplified by use of Vector
turret sockets, permitting each section to be
wired separately and installed in t he chassis
after wiring is finished.
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Once built, the rig must be adjusted. Ini
tially, you need a r eceiver tunable to 1700 kc,
a VT Vl\I with rf probe, and an af oscillator.
Operational adjust men ts are made using the
shack receiver only.

Initia l adj ustment of the exciter is as fol
lows:

1. Check t he power supply t o make certain
its output is humfr ee. One way of doing t his
is to connect a pair of phones in series with
a 0.1 mid 600-volt capacitor from B + to
ground (CAUTION: Turn off power first) and
listen.

-
Use of vector turret sockets 9reatly simplifies
the construction of this exciter. This 7360
bala nced modulator lools more complicated
than it is due to t he artistic double mirror photo
by W2Q DM who wanted you to see all sides
at once.

l4

2. Adjust R5 until the VR tubes glow. Make
certain that they remain lit with the exciter
operating; if they go out , readjust R5.

3. Resonate the low-pass filter at 3 kc using
an af oscill a tor a s shown in Fig. 5 and ad
justing for maximum indica t ion on the VTVM.

4. Adj ust LA until measured voltage from
pin 6 of the 6C4 t o ground is-18 vde.

5. Apply a I kc s ig nal to MIKE input and
moni tor voltage at pin 6 of V3. Adjust R6 for
a reading of I volt R~IS (2.8 v P -P ) . Ma rk
set t ing', return to zero.

6. Using t he receive r. locate the carrier near
1700 kc. Unbalance Ita and R4 a nd peak t he
signa l with receiver tuning. Adjust R3 and R4
in t ur n unt il signal nu lls out. When adjust 
ment is correct, the currier will be completely
g on e and cannot be loca ted even with BFO.

7. Wit h 1 kc sig na l at MIKE input. adjust
R6 until receiver 8-meter indica tes approxi
mately 8-8. You should hear a 2-kc tone. Wit h
receiver select ivit y in sha r pest position, tune
higher in frequency until S-meter peaks.
P la ce SIDEBAND SELECTOR switch in po
s it ion 1 and adjust Rl and R2 in turn to null
out the sig na l. Place SIDEBAND SELECTOR
swit ch in position 2 and signal should return.

8. Return switch to position 1 and slowly
t une 2 kc lower in frequ ency until sig na l is
again peaked. Place switch in position 2 and
touch up adjustments of Rl and R2 if neces
sar y. T hese adjustments are somet h ing of a
compromise, but even at worst you will get
somet hing like 40 db su ppr ession of the un
wa nted sideba nd. Adjustment is now complete.
Feed output of exciter to mixer and amplifier
of you r own choosing and BeNU on the bands.

9 Me Output

Since many of you will be wanting t o have
the out put on 9 me, you will want to know
what changes a re necessary. The oscilla tor
should have a 3 uh coil {Ld} made up of 11
turns of #26 enum. on a Nation al XR-72 f orm
with a three turn link on the cold end of the
winding'. Cha nge the crystal to a 9 me cr ys t a l.
The plate condenser should be cha nged from
330 to 100 mmfd. The two .001 condensers in
t he bridge circuit of the oscillator output
should be cha nged to 175 mmfd.

Parts List

Hl~R2-500 ohms linear Ohmi te CU-5011 2W
R3-R4-5000 ohms linear Ohmite CU-5021 2W
C I- 20 mmfd per sect ion d ifferential variable Johnson

160-311
RFG-2.5 mh N a t ional R50
Ll·L2~TV linearity coil . Miller 6315 4-30 mh
L3-4 t u rns #26 enam. on col d end of U
U -L5--43 turns #,l 6 enam. on ~4 " dia m eter form.

National XR-72
L6-4 t u r ns wound on center of L5

'" W2NQS
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TESTS

the Knight-Kit G. D. O.

Stephen Abrems W20KU

BYnow the reader of 73 Magaaine must be
. r a t her familiar with t he subject of grid

dip m,eters. The circuits are basically similar;
the SIzes of the "boxes," likewise; the f1'e-

Price: $22.95
Time for construction: One evening
Range: 1.5-300 mc

Red 1.5-3.5
Viole! 3A-8.5
Blue 8.2-20
Orenqe 19 -45
Yellow 45 -110
Green 105 -300

Input power: 105-125 volts. 50-60 cps.
at 3 wetts .~'~ II.

Uses: Determine tuned circuit frequency~
Determine circuit 0
Measure inductance
Measure cepecitence
Phone end CW monitor
C rystbl tester end mar~et gen

erator
SigMI qeneretor
Nejrtrelizeficn adjustment
aresitic lind harmonic checks
Coa~se frequen1Y measurement

MAY 1961

qu ency ranges, ditto. \Vhy , t hen, t he great
number of a r ticles ? Ther e are a t least two
reasons. The fi r st is s imple. Give the reader
a sample of what is available in specifications
and equipment. The second is only slightly
more subtle. Occasionally a manufacturer will
provide a " something" in his equipment, either
making its use more convenient or providing
a novel usage, that may make it more worthy
of consideration by the buyer. This kit, happily,
satisfies both reasons.

The Knight G ~30 lists for $22.95, and is
available only in kit form . It covers t he fre
quency range from 1.5 to 300 mc in six bands
a s listed in the s pecifica t ions column. The case
is of sa t in fini shed aluminum and occupies a
s pace of 6 1,4 x 3 ;S x 1 th inches. The completed
unit is quite light, weighing in at 1 lb. 10 oz.
This, combined with the serrated dial extend
ing beyond the case, permits easy one-hand
operation.

In a ny grid-dip meter a point of m ajor in
terest is t he frequency scales. I n this kit the
prewound plug-in coils which determine the
frequency range have been color-coded to cor
respond to simila r coloring located on the case
below the markings on the clear plastic tuning
dial. If you have ever used a GDO and sud
denly found yourself wondering which scale
should be read you wuold appreciate t his fea
t ure. The sca les are clearly marked on the

(Continued on page 37)

35

!





(G.D.C . from page 35)

knob with litt le cha nce for parallax a s there
is only sm all clearance between t he scale and
hairline. The quality a nd quantity of the dial
markings are su it a ble fo r the ranges pre
sen ted. A particularly desirable feature of this
unit is the inclusion of a movable hairline.
This permits the exact sett ing of a particular
frequency and a higher than normal frequency
accuracy for t he immediately s urround ing
region of the dial. The data pl otted in Fig. 1
was taken by setting the hairline t o a meas
u red whole-number frequency near the cen te r
of the range tested, and varying the dial
set t ing from that point. Setting the hairline
parallel to the length of the chass is, a s is done
in the initial calibration, results in frequency
accuracies comparable to other units in the
sa me price range.

T he st a bilit y of the unit with changes of
line voltage was found to be almost indepen
dent of operating f requency. The average sh if t
was I DO cps/volt of line variation. As this
variation was measured for voltages from 90
to 130 vac (let's hope yours is never worse) J

ac line st a bilit y should be no problem.
Construction of the meter proved to be quite

easy a s the instructions are almost childishly
s imple. Care must of course be taken in wiring
the rf circuits. The unit was built in the
course of one evening with no perspiration ap
pearing on the brow of the assembler. It is
pleasant to be a ble to st a t e that it worked
immediately; due credit must again be given
to the instructions . It is worth noting- here
t hat the manual accompanying the equipment
incl udes, in addition to const r uct iona l detail s,
complete descriptions of how to use the GDO
in all the applications mentioned in the s pecs
colum n. Al so included is a reactance-frequency
nomograph (easy to use) ha ndy for some of
the appl ications : inductance and capacitance
determination.

E lect r ica lly the cir cu it is one which has
almost become st a nda rd . A 6A F4A UHF triode
is used as a Colpitts oscillator with the r eso
nan t circuit made up of the plug-in coil and
dial dr iven var iable ca pacitor connected be
tween grid and plate. Provis ion for the use of
headphones for audio monitoring is made with
a panel jack which s imu lt a neously removes
the indicating meter from the circui t . Use a s
a wuvemeter is accomplished by setting the
uni t for minimum sens it ivi ty which removes
s up ply voltage from the tube, permitting it
to act a s a tuned diode de tector.

All in a ll the G-30 is a sa t isf actor y example
of a device which shou ld be present in every
ham shack. As to why you should have one
in your sh uck , I refer you to the list of uses
prin ted here a nd t o t he Radio Amateur Hand
book (ARRL).

Propagation

Charts
DliVid A. Brown K21GY
30 La mbert Ave nue
Ferminqdele. N. Y.

The hands listed are ~IUFs and a higher
ba nd will not work for the time period listed.
Lower bands will work, but not nearly as well.
Times are G~IT. not local time.

T hese charts are to be used as a guide to
ham loa d openings for the month of May,
1961 to t he various countries li sted. I will he
interested to hear of your results in using
these charts and to know what other areas
)'OU might wish included in future charts.

Advance:! Forecast: May 1961

Good 6-7, 16-1 8, 20-3 I

Fair I, 3.5 , 8, 12-15, 19

Bad 2, 9· 11

Quick and Cheap
Experimenters will fi nd a. miniature double

clip, made by solder ing two of the s ma llest
allig-ator clips tog-ether end to end, an almost
indispensable a id to breadboard construction
of electronic projects. Using the miniature
twin-clip eliminates solder ing- of components in
early assembly stages, a nd allows instant sub
st itut ion when determin ing exact parts values
for experimental projects. Cos t of the midget
clips used to maek t he tiny twin-clip is 7 cents
each in indiv idua l quantities, or 44 cents for
100making the twin-clip's cost negligible in
comparison to the cost of parts saved through
its use. . . . K5JKX

MAY 1961
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Econom ical Custom Resistors

A L ow C ost Approach to the Precision R esistor Problem

Roy E. Pefen berq

T H E ex per imenter, faced with t he problem of
obtaining precision or h igh stabilit y r e

sistors, has a variety to choose from. Accurate
wire-wound and deposit ed fi lm carbon resistors
may be purchased in many stock values and
packaged in a number of configur at ions. In ad
dition, other sophisticated t ypes are available
to suit those with exotic tastes a nd thick wal
lets.

Two complications arise which limit the ap
pl ication of these components in the general
run of home construction projects . First, the
cost is h igh, rangi ng from under a dollar for
enamel insulated, carbon fi lm types to over
$15.00 for the higher value wire-wound re
s istors . The second problem is that required
values, in the desired tolerances, may not be
stocked. This is true despite t he wide range
of listed values. F or example, t he cat alogs Hat
nearly 500 stock resistance values in the IRC
and Texas Instrument lines of encapsulated,
depos ited fil m resistors.

The usua l answer to t he problem of pro
hibi t ively expensive components , at lea st for
t he amateur or ex per imenter , is to turn to
military or commercial sur plus stocks. While
th is answer is st ill valid, the chances of ob
ta ining a high percentage of requi red preci
s ion va lues from these sour ces are mi nimal.

Before and after view of altered resistors.
Carbon film unit is protected by nail polish
while the wire-wound resistor has a layer of
plastic tape applied.

There is a simple, low cost solution to this
problem but , before going into the methods
a nd procedures, a look at the basic character
istics of these components is in order.

In general terms, a precision resistor is a
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resistor that may be manufactured to very
close r esi stance tolerances, ranging from a
sma ll fraction of one percent to about t wo per
cent deviation from their nominal value. Such
resistors will maintain this degree of accuracy
for long periods of t ime and under adverse
conditions of temperature and humidity. Any
variation of resista nce with respect to tem
perature is small and, when the temperature
is restored to normal, the resistance returns
very close to the original value. Each of the
t ypes mentioned above f all in t his genera l
categor y.

The conventional pr ecision wire-wound re
sisto r is simply a length of suit able resistance
wire, wound on a bobbin or other form, and
prov ided with terminals or leads. l\1any types
are available and the fi ni shed resistor mayor
may not be encapsulated. T hese resistors may
be manufactured to extremely close tolerances
and are r elatively expensive.

The carbon film resistor consists of a ec ru 
mic rod with a layer of carbon combu stion
products deposited on the outer surface. Ter
mination is effected by crimping end ca ps and
leads on eit her end of the rod . The resist a nce
is often broug-ht to final value by cutt ing a
spir al groove, through t he carbon, for the
length of the rod. In this event, t he th ickness
of the fi lm and the pitch of the spira l deter
mine t he resistance. The fini shed resistor may
be protected by ena mel insulation or may be
potted in casting resin. The basic manufactur
ing process is low in cos t and wide tolerance,
film resistors are becoming common in all
types of equipment. Inspection and testing to
close tolerances increases t he cost consider
ably. E ven so, they are the least expensive of
the precision resistor fami ly, with some types
of 1% tolerance available at under sixt y cents
each.

A review of exper imental applicat ions of
precision, high stabili t y and / or low noise r e
sistors is in order . Requirements for such
resistors fall in four genera l eategm-ies :

1. P recis ion, high st abili ty resi stors of pre
determined value a nd tolerance.

2. Precis ion, high st abil ity resistor s of un-
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determined value, the resistance of which
must be adjusted, in circuit, to meet
known st a nda rds of performance.

3. Two or more precision resistors for use
where the absolute r esistance value is of
minor importance, bu t where the resi st
ance r elationship of one to the other
must be controlled to a high degree of
accuracy.

4. Res is tors of t he precision type for use
where the absolute resistance value is of
minor importance but where the char
acteristics of high stabilit y and low noise
are required.

The cost of new stock, carbon film and wire
wound precision r esistors is often prohibitive,
however both types are readily available on
the surplus market. Fantastically low prices
are the order of the day. For example, TAB
of New York lists them a t 35 for $.99,
LEKTRON of Chelsea, Mass. at $3.00 per
pound and Brooks Radio a nd TV Corporation
of New York at 40 for $1.00. Both the carbon
film and wire-wound resistors, of the un-en
capsulated types, may be cha nged in value to
meet specific requirements. The j ob is rela
tively s imple and pays off in dollars sa ved.

The firs t step in producing custom resistor
values is to obta in an ins trument of sufficient
accuracy to sa t isf y the application at hand
and this requirement ca n vary widely. In the

Wire-wound resistors respond to similar treat
ment. Preset the bridge to the desired resist.
ence value and connect one end of the reo
slstor to the bridge. Unwind resistance wire
from the free end of the resistor, passing it
through the other terminal of the bridge, until
the bridge indicates balance.

MAY 1961

Carbon film resistor is quidly raised to desired
value by removing a portion of the carbon film
with sandpaper.

s implest case, where the value of a resistor
must be adjusted to achieve known st a nda rds
of equipment performance, only the test equip
ment nor ma lly required for maintenance of
the device would be needed. In ot her cases,
where sta bili ty rather than extreme accuracy
is t he objective, a good ohmmeter may suffi ce.

A resistance comparator bridge, such as de
scr ibed in the December, 1959 issue of Radio
Electronics, is a low cost solut ion if very close
to lerance, matched r esistors are required. In
the article, "Match Resistors Fast," I. Queen
gives construcion details for H very inexpert
aive but very accurate instrument. As a matter
of fact, t he money saved on a couple of
matched pair requirements will probably cover
the cost of the parts to build the bridge and a
reasona ble s tock of sur plus , carbon film re
sisto rs.

However, for t hose applications where ab
solut e res istance value is of importance, an
accura te resistance bridge is the best answer.
These inst ruments , t hough simple and widely
used, are relatively expens ive. Substantial sav
ings can be obtained on the sur plus and used
equipment market but the cos t is s t ill high.
If a bridge is not available, it should not
prove too difficult to secur e the use of one for
the shor t time required. Suggested sources are
t he larger distributors, t rade schools , public
schools and private industry.

Enamel insulated, ca rbon film resistors are
ver y easy to adj ust to any reasonable, higher
r esistance value. It is recommended that the
initial value be at least half the desired value
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to avoid st abilit y problem s and excessive re
duction in the wattage rating of the resistor.
To change the value of the resistor, mount the
unit on the bridge te rminals a nd a dj ust the
bridg-e to t he desir-ed final resistance value.
Loop a st r ip of fine sa nd or emery paper over
the body of t he resistor and sa nd lightly unt il
the bridge indicates balance. P roceed cau
tiously to prevent undue heating- of the re
sistor and to avoid overshoot ing t he desired
value, This method is foolproof and is both
quick a nd acc urate. The photog-ra ph shows the
procedure a nd it is a s simple as it appears. A
coa t of na il pol ish, in your favor ite shade , will
provide moisture protection and give a custom
appearance. l\Iarking decals rna)' be added for
a truly custom job.

wire-wound r esi stors respond equally well,
although the t echnique is slig-ht ly d ifferent.
The resi st or selected mu st be of higher resist
ance t han the deaire-I value and the reduction
in wattage rating will be in d irect proportion
to the percentage of resist a nce wire removed.
Expose the resistance winding, clip and then
unwind a portion of the winding. Set the
bridge control s to ind icate the desired value
and connect the undisturbed terminal of the
resistor to one terminal of the bridg-e. Con
tinue to unwind t he resistance wire a nd s lide
the wire through the other terminal of the

bridge until balance is indicated. Enamel in
sulat ion can be scra ped on the terminal post
to make contact until the balance point is ap
proached . P or t ions of wrapped insulation ma y
be removed in a s imila r fa shion. When the
balance point is localized to a few inches of
wire, ca ref ully remove all the insulation in
t hat area and arrive at t he final balance point
with t he wire securely clamped in the terminal
post . Mark this point, slide a length of insulat
ing tubing over the bare wire, and rewind on
t he bobb in. Caref ully so lder the resistance
wire to the terminal and measure the re
sist a nce to insure that nothing has gone
wrong. A layer of plastic tape around the
bobbin will provide protection and give a com
mercial appearance.

The photograph shows the method used. The
t ime r equired to adjust a resistor to t he de
sir -ed value is less t han t hat expended in rea d
ing a description of the method . The remaining
photograph shows before and after views of
both carbon film and wire-wound units.

The techniques outlined above wiII provide,
at nominal cost and li ttle effor t , precision re
s istors for experimental applications a nd will
permit their use in projects where t heir cost
would normally be prohibitive. Imp roved and
predictable performance of critical circuitry
are two of t he major advantages gained.

Calibrate YOM AC Sea es,

The ayerage VO.:\I can be checked for ac- pendable read ings.
curacy quit e easily on DC and OH1\lS scales
{us ing mercury cells and precision r esistors),
but the AC sca les arc usually a problem. Try
ing to calibra te t he instrument us ing the line
voltage a s a sta nda rd is generally a waste of
time , si nce variat ions a re so great and un
pred ictable.

F or less than twenty dolla rs , you ca n pur
chase a devi ce t hat will act as a s ta ble r egu
lated su pply for small instrument s and also
serv e to calibrate your V01\1 within one half
percent! Select a Ra ytheon Voltage Regulat 
ing T'runsformer, accordi ng to the wattage of
the ot her inst rume nts you want to power. I
chose the ~o wa tt model, a nd use it to power
my VTV)I and my scope ca librator . The out
pu t of each of the available t ransformers is
115 volts, RMS, %'10 t oler a nce.

To calibrate your YOM, sim ply connect the
test lea ds to the trunsf'orrner output socket . A
word of caution: t he out put of t he transformer
is not a sine wa ve, and ca nnot he used to cali
bra te peak-to-peak YTV.:\ls. Con fine your t est s
t o RMS sensing inst ruments , such as VOMs,
and you 'll be rewa rded wit h accurat e and de-
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Ohms by the Ya rd

Jim Kyle KSJKX/6

E SP ECIALLY in the breadboard st ages, a rig
often requi res a high-resol ution voltage

divider or potentiometer ca pa ble of be ing set
wit hin less t han half a deg-ree-c-or in m ore
usua l la ngu age, capable of being adjusted to
wit hin a fraction of a volt yet having an over
a ll r a nge measured in tens of volts.

A case in point is a 1296 me parametric am
pl ifier recently described el sewhere, whi ch
uses a s u r plus 2K21 a s the pump-frequency
generator. This reflex klystron is electrically
tuned, and adjustment of the repeller voltage
must be exact.

An expensive answer to th is problem is a
10-t ur n poteniometer, This gadget, unknown
to many hams but common in the analog
computer field, requi r es 10 fu ll turns of t he
input s ha ft to t r a vel from one end of it s range
to the other. You might call it a potentiometer
with bundspread. The p r ice puts qui te a sp read
on t he bank balance, too-it costs a m ini mum
of $10.

Hero's a less-expensive device which does

t he sa me t hing . It ca n be subst itu ted a s a un it
a nywhere a 10-t ur n pot is speci fied, but even
if a ll parts are pur chased new will cost you
less t han $6. T he $4 saved will more t han pay
for a year's subscr ipt ion to 73.

As shown on the schema t ic diagram, th is
u n it has a tota l r es istance of 100,000 ohms.
It was developed for use wi t h t he 1296 me
para mp previously mentioned. To adap t it to
any other total-resistance va lue, s imply adjust
a ll resi stance values in proportion.

Ba sica lly, this gadget is a switched voltage
divider, one leg of which is an ordinary TV
type potentiometer. E ach switch posit ion
moves the pot entiometer one-tenth of the way
up its r a ng e, effectively dividing sha ft motion
by 10 a s a result. T h us, with the s witch in
position 1 a nd the potent iometer d ial set a t
20 percent of full rotat ion, the wiper a r m is
2 percent of t he \va y u p the total r a nge. I n
t he same swit ch position wit h the pot a ll t he
wa y up, the wiper is effectively a t the 10 per
cent poin t. Movin g to s wit ch position 2 and

'28 '" ' 30 ., ." eas '" ." Ill!>•

0,' ,-, ,- ,.. ,-, e-e H r -e ,., . - 10

... O-~ P2
R... 01600 ..1000 OtlM " W 0'. ,. 10 % CARBON

T V POT 2.P lOT ,_

Rot .,0 ee aaa ." ." ." .,. m

BOTTOM

ROO ROO RO' '" ' OR ,OS ' " '" ."
0 -10 10- 20 20-~0 30-40 40-50 50-eO 60 - 70 10-eo eo-so 90-100

"R · l0K 2 W 10'1\, CARBOO 2P lOT SW

RO R2 .. OR .. '6 " .. ..
'00

Fiq . 2

MAY 1961 4 1

_________ 1



•

-

•",0<
~UOUSCY

IABLE
"'TH~
'OlT

Fig. 3

Fig. I

• "'"l~O .

POWER ...
SUPPLY - BOTTON sc-r

CONT"..., TO,. M'

•

sett ing the pot at zero maintains t he 10 per
cent poin t, while opening t he pot t o 20 percent
on position 2 g ives you an effective 12 per cent
of total range. I n this manner, the entire range
is covered.

T he idea can be expanded by adding one
more switch and 18 more fixed res istors as
shown in F ig. 2 to give t he equivalent of a
100-tur n potentiometer at the same cost as
a sta nda rd l Octurn unit. This amount of reso
lution would allow you to choose an output
voltage between say 50 and 150 volts to within
0.01 volt if desired (a diagram of such a su p
ply is shown in Fig. 3.) For most purposes,
though, the unit of Fig. 1 will suffice.
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situation can not be treated so
is where external anode tubes
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The second
Iightly. T hi s

F ORCED air cool ing in ham transmitters ; vir.
tually unheard of a decade ago, is now

becoming commonplace. It is the pur pose of
this article to help the home-brewer select t he
proper blower as information on this subject
in contemporary literature is virtually non
existent.

There are two general situations that re
quire forced cooli ng. The first is where a lot
of heat is produced in a confined space as in
a high power final amplifier. Short lead con
st r uct ion and thorough shielding required in
modern construction seriously restricts the
na t ural flow of a ir and somet hing has to be
done to get the air moving again. This problem
can be solved simply by placing a 3 or 4 inch
fa n at a str a t eg ic place in t he enclosu re so
t hat it wiII st ir up a breeze.
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Table I

e

about 1500-3 000 R.P .)1.
[ f you in tend to buy a sur plus blower bea r

in mind that many of t hem a re br ush type
motors designed for low voltage direct current.
They will work on A. C. but the re is a possibil 
ity of them causing QRN in t he receiver. It
mayor may not be possible to filter them by
bypassing t he brushes to the case of the
motor.

In summation : select t he largest, slowest
blower tha t you ca n fit in the cabinet. Allow
a sa fet y factor of 2 or more. Clean t he r otor
blades every f ew months particula r ly if your
transmitter is located in your living quarters
a s t he blades will p ick up quite a bit of lint
and dust. A pipe cleaner moistened in water
is good for t his. Be very nice to your par t s
supplier and he may let you select t he qu ietest
machine from his stock.

Mu ny hams are needlessly prejudiced
ag-a inst forced a ir cooling, but if t he pr inci
ples set forth here a re followed, dependable,
qu iet oper a t ion will result. . . . 'V3KET

O utput
Size Speed C.F.M.

I 18.000 9

1'/2 3.000 4
8.000 12

11 .000 I 7
r5,000 23

2 3,000 10
6,000 20

10,000 30
13,000 40

2 '/2 2.750 17
6,000 35
9 ,000 52

12,000 70

20/4 1,500 25
3,000 55

3 1.500 4()

3.000 75
6,000 150

~.
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s uch a s the 4 X 250, PL172, 4CX 1,OOO, e tc. are
used. These tubes must ha ve a defi nite amount
of air blown t hroug h thei r plat e st r uct ure if
norma l tube life is to be expect ed. In-as-much
as these t u bes are expensi ve, t ube life be
comes a ser ious cons iderat .ion and the ha m de
sig ner will want to be su re that he is su pply ing
enoug h air.

Moat ha ms will obtain their blower from
military sur plus. Very often they will not be
ra ted in terms of ai r output but t he motor
speed and blower s ize a re almost a lways g iven.
The char t s and ta bles g iven here will help
you to determ ine the out put of your blower.
Blowe rs come in several different sizes ac
cording to the wheel diameter. These" range
f rom a num ber 1 to number 3 as shown in
Table 1. The size of t he blower is u sually
st a mped or moulded into the s ide of the hous
ing. Table 1 a lso lists severa l common speeds
for each s ize wheel and t he corresponding out .
put . You can s t ill deter mine t he output if
your blower speed is not listed by inter polating
between t he figures given. This is not st r ictly
accurat e but close enough for a ll practical pur
poses. These figures are typical hut not neces
sar ily exa ct a s t he thickness of the wheel also
in fluen ces the output. It is most impor t an t t o
st ress t hat t he figur es in Ta ble 1 a re for blow
ers worki ng into open air , not under pressure.

The output will d rop under pressure. F igur es
2, 3, and -1 show the out put of di fferent s ize
machines at various pressures.

T he tube data sheet will tell you how much
a ir is required and at what pr essure. T wo
t ubes will r equire t wice the volume of air but
t he pressure will be the sa me a s for one t ube.
It would be wise to allow a sa fety f actor of at
least 2 a nd preferably 3 a s t here will be some
a ir leaks in the system a nd ot her losses.

Inspection of Table 1 shows that sma ll blow
ers must turn at very high speeds in order to
produce usable a mounts of air. Small blowers
are to be avoided for th is r eason if qu iet op
erat ion is desired. T he motor itself may be
qu iet but the high speed chopping of the a ir
by the fan blades t ends to set up a loud hiss
a pproaching a n effect somet hing like a siren.
There is bound to be more vibration in a high
speed motor than in a slower one. F or r ea sons
of quietness t hen, select a s low speed machine
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How Low the Fi
Staff

O NeE a radio sig nal has bee n detected, it's
st ill somewhat useless for our purposes

until we ca n hear i t. That's the job of the
a udio sect ion in any receiver. Every receiver
marketed includes s uch a sect ion , and most of
us pre t ty well take it for granted.

However, t he performance of the audio por
t ion can make or break a set 's overall ability
fo r ham usage-and some of t he most highly
ru ted receivers in recent yea rs have fallen
s hort in t he a udio department.

F our major r equ ir ement s must be met f or
an audio section to be completely a cceptable:
it must have adequa te gain to allow the weak
est signal detected to be hea rd ; i t must have a
f requency response no greater than necessary
for t he reception mode chosen; it must be free
f rom fatiguing di stortion; and, finally, its
power output must be no greater than neces
sa ry for the intended serv ice.

Fortunately, all these requirements can be
achi eved eas ily through homebrew modifica
t ions. Let 's examine them more closely.

Gain is an a pparently simple t hing- but it 's
necessu ry before anything el se becomes impor 
tant . T he audio sig nal present at the output
of most detectors is between 1 and 10 volts,
and most power output st ages require a mini
mum of 30 volts to dri ve them to full output
(remember that a udio stages-in r eceivers at
lea st- a re always operated Class A and arc
vol tage-r a ther than power-driven ).

Tes ting fo r adequate g ain is simplici ty it
self. Just disconnect the antenna, turn the
audio g a in a ll the way u p, a nd li sten a t the
spe ake r f or the hiss of random or "white"
norse.

However , a noisy fi rst-a udio st a ge can neg
ate the valu e of th is t est. To check for that,
pull the last if tube. If noise persists, your
a udio st age is noi sy. If the no ise goes away
when the if tube is pulled, your audio sect ion
has su ffi cien t gain.

An operationa l test for a dequacy of gain is
si mply to note wha t position of the af gain
control is used most often. It should be at
about 12 o'clock when listening to a normally
modulated sig na l (such a s on the broadcast
band ) . If it's opened wider, you can use more
audio gain even if the se t passes the preli
minar y test . If it's not that far open, you
al ready have too much ga in and it must be
reduced. We'll go into ways and means of ac
complishing both a little far ther on.

44

Much has been written about the need for
li mited frequency res ponse in ha m rece iver s ,
a nd t he re 's not too much to add in the way
of theory- bu t a little la ter we' ll go into some
not-too-w idely-known ways of ach ieving the
theoretical ideal.

Ba sically , the idea behind frequency sha p
ing is this : telephone engineers learned long
ago that while the average ea r can hear sou nds
from somewhere around 30 cycles up to 15 or
20 kc. only 2700 cycles of this s pect r um are
necessary to convey the human voice. Fre
quencies lower than 300 cycles or hi gher than
3000 cycles may add to a voice's char act er ,
but they don't add much to intelligibility.

Therefore, since the bandwidth required f or
every form of modulation is at least partially
dependent on the bandwidth of the modulating
s ignal itself, the engineer s reasoned that for
best efficiency a ll voice communication should
be limited in f requency range to the band from
300 to 3000 cycles .

While t his sounds as if it a pplies primarily
t o t r ansmitt ers (a nd it does) it also has great
benefits in receivers. E ven if the tra nsmitted
signal cover s t he fu ll audio s pect r um, it's like
ly to be more intelligible and less fatiguing
if receiver audio bandwidth is limited to t he
2700-cycle voice-communication range.

The reasons ure twofold. First, no matter
how good the equipment, you 'll always have
some noise along' with the incoming sig nal at
the sig na l st r engths usually encountered in
ham operation. W hile this noise is evenly d is
tributed throughout the spect r um, the sens i
tlvity of your ears is not so even. Most per
sons show a peak in their hearing between
4000 and 8000 cycles, with the majority of in
dividuals ha ving the peak neal' 6 kc.

F or th is reason a lone, cutting audio r e
sponse off sha r ply at 3 kc makes an appar
ently d rastic improvement in signal-t o-noise
ratio. In addition, the a ctual noise voltage
p resen t is a direct function of band wid th , so
by slicing down t he audio bandwidth t he actu
a l sig nal-to-noise ratio is a lso in creased.

The other reason for frequency s ha ping is
somewhat more subtle. It begin s with a rec
ognition of the fact t hat most ham operation
is under conditions described by engineers as
"worst possible case." We work with incoming
s ignals in the microvolt-and-under range, we
habitually attempt to copy marginal double
hop signals, a nd we usually work much closer
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to t he MUF than do t he commercials.
All of these conditions contribute to un

avoidable di stortion of the rece ived s ig nal
and much of this distortion is second-harmon ic
in nature. T h is means that, even if t he or igi
nal s igna l ha s a clean 300·3000 cycle ba nd
wi dth , by the ti me it gets out of ou r detectors
it extends up to 6 kc-and those upper k ilocy
cles are all highly-distorted s ig na l.

However , if we trim back to the origi nal 3
kc upper limit in t he audio stages, that di s
to rted portion of t he s ig na l is d iscarded and
what we hear, while not so clea n as the origi
na l, is much improved in quality.

Occasionally you'll hear theoret icians among
us argue that audio frequency shaping- in a
receiver is use less, especia lly if the if band
pass is li mit ed to 3 kc. You ca n see, however,
that both the reasons cited above st ill exist
even when if bandwidth is reduced- since
much of the noise and the distortion are gen
erated in the detector st age of the r eceiver.

These a rgumen t s lead d irectly to the next
r equ irement f or an accepta ble a udio section :
that it be f ree f r om fat igu ing distortion .

The fad for high fidelity (and don't be mis
led if you 've a hi-f buff- so is the author) has
shed much new light on t he quest ion of how
much d ist or t ion is accept ab le in a ud io.

In olden days, engineer s figured 5 percent
di stortion a s a good figure . T hey're st ill using
tha t figure in communications receivers .

However , h i-fi designers have made some
valid-soundi ng cla ims t ha t a s little a s one per
cent di stor tion will prove objectionable over
a ny extended per iod of time.

Before going any farther, though, we'd bet 
ter define "distortion," s ince it means not just
one, but many things. T here is frequency dis.
tort.ion, harmonic distortion, ampli tude distor
tion, phase distortion, intermodulation di st or
tion . ...

Only two of these concern us primarily at
this point, and only those two--harmonic and
int er- mod ula t ion distortion-are meant. Afte r
all, we de liber a tely introduce a mplitude and
freq uency distortion when we narrow the
bandpass .

But harmonic di stortion and 1M are the mo st
fatiguing to listen to, and they're the ones on
which we shall concentrate.

The maj or causes of bot h t r ace back to a
sing le root-the a t t empt to get too much from
a sing le tube. This is in the accepted amateur
tradition of st r etch ing each bottle to its limit
and then some, but the result can be ext r emely
un pleasant in th is ca se.

\Vhen any tube is stretched past its ce pa
bility, it is forced to operate on non-linear
portions of its transfer curve. This means that
the output sig na l is no longer an exact repl ica
of t he input signal. I n the usual case, negative
going peaks of t he output signal are slightly
fla ttened.

T he result is second-order harmonic di stor-
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t ion, since t he waveshape becomes exactly t he
same a s t he origin al would be if between 5
and 10 percent of its second harmonic were
added to it.

At t he sa me time this is going on, D [ also
rears its head. Remember back to the front
end a nd the p roduct detector, and what hap
pens when two frequencies are impressed at
the same time on any non-linear device? Your
overdriven audio tube is certainly non-linear,
and just as you might expect, you'll get a m ix
ing action. Assume t ha t t he origin al sig nal
consisted of only t wo tones-500 cycles ann
950 cycles . At the output, you wi ll fi nd the
original two t ones , their s um (1450 cycles),
t heir di fference (450 cycles), their second
harmonics ( 1000 cycles a nd 1850 cycles), the
su m ( 2850 cycles ) and t he difference (850
cycles) of the ha r monics , p lu s the sum and
difference products of every frequency listed
so far (taken in pairs) and every frequency
so determined. Some of these s pu r ious out
put s include 1350 cycles, 100 cycles, 200 cycles,
300 cycles, 4700 cycles, and 7550 cycles. Quit e
a mess from just two input f requencies, no ?
And the voice has not just two, but dozens of
simu lt a neous frequency components.

\Vhile the picture may appear mighty black
a t th is poin t, it's not so bad as all that. T his
problem fortunately, can be cured pen na
nently in any r eceiver for less than a dollar.

Befor e going into circuitry, though, let's ex
amine t he last specification for acceptable
aud io: power output no greater than neces
sary.

You wouldn't fire up a 50-foot semi-t r a ile r
to drive the kids to school any more than you
would attempt to move seve n rooms of furni
ture cross-country in a Volk swagon, but ever y
day simila r extr avagances of power- are com
mitted in recei ver a udio sect ions .

One excellent conversion article published
a couple of years ago included as a major st ep
the increas ing of the set's out put power from
its rated two watts to 10 watts. w hile the pro
ced ure described was per f ect, it represented
wasted effort fo r t he most part, since virtua lly
all fixed-station ham work is carried on with
less than two watts audio.

Act ua lly , if your sha ck is in a normally
q uie t location, a half-watt of audio will be
more t ha n am ple with most s pea kers . The hi
fi experts, again, ha ve p roved that 250 milli
watts of a-udio power (not to be conf used with
the sa me number of milliwatts a ppl ied t o the
speaker , since the best s peakers are only some
10 percent efficient) is enough to drive one
sc reaming- from t he r oom . About 50 mill iwatts
of sound energy is t he average listening level.

Audio required for mobile work is consider
ably greater, si nce the s peaker in the auto
must compete with engine roar, wind , a nd
other traffic noises. There, five to 10 watts is
useful. Bu t in the fixed station , for loud
s peaker operation, two watts should be suf-
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Atten uation
Desire d RI a nd R2 R3
10 db 270 K ohms 330 K ohms
20 db 420 K ohms 100 K ohms
30 db 470 K ohms 30 K ohms
40 db 470 K ohms 10 K ohms

Fig. 2. Excessive audio gain may be cured by
insta ll ation of a T-pad as shown. Valu es g iven
a re for repla ce men t of a 470 K grid re sistor:
fo r other grid -resistor values. th ey ma y be
sca led up or down in proportion.

e

__ IN SET

AI III...• x

Other substitutes can be located in a few m in
utes with a good tube manual.

Now, increase t he va lues of t he plat e load
resistors . They should go up to 470,000 ohms
in most cases, but to some deg ree this is a
trial-and-error process. Start with t he first
stage and test as you go. If distortion increases
radically, trim the resistor value back a bit.
A "And)" Ohmmaker" comes in handy at this
stage.

When pl a t e resistor values a r c changed, the
values of g r id resistors in subseq uent stages
must also be changed in t he same r a t io to
maintain maximum gain. However , grid re
sistors should never exceed 2.2 megohms-s-and
the grid resistor of a power output stage
shouldn't go h ig her than about 47 ,000 ohms
because of g rid-emission effects which can
ser iously damage the t ube.

If you're t roubled by excess ga in , you also
ha ve two cho ices. Either you can install a re
s istance pad as shown in F ig. 2 to get rid of
the excess audio, or you can trim the gain back
to size with feedback.

If the only modification you pl an to make is
in the gain depa r t ment, the r esist ance pad is
the bes t bet-mainly because it 's si mpler.
However, if you plan to reduce distortion or
to add frequency shaping, wait until t hose
steps are completed before modifying the gain,
because your gain requirements are subject to
change as the modification proceeds.

F r equen cy shaping can be attacked in many
ways. You can use LC fil t er s, RL filter s, RC
fi lters, or combinations of any or all of t hese.
In add iti on , feedback tricks open whole new
vistas of frequency shaping, including adjust
able cutoff points.

The classic approach to the situation has
been through the use of LC filters. These are

If you need more gain, you have two choices.
You can either add an outboard stage of audio
(as in F ig. 1) or you can modify the existing
stages f or increased gain at the possible price
of in creased di stort ion. If you're also intend
ing to reduce distor t ion while mainta ining t he
same output power and int roducing freqency
shaping, the best bet is to add the outboard
stage.

Wir -i ng for the added stage of audio is non
critical, except that grid and plate leads should
be se parated from each other and f rom a ll ac
ca rryi ng wires such as fi lame nt leads . The
stage should be added ahead of the volume
control , t hus enabling you to keep from over
loading subsequent stages should you tune to
an unusuall~r-strongly-modulatedsignal.

If you're going to modify existing stages for
increased gain, the place to start is at t he
plate load resistor of each t ube. This is based
on t he assumption t hat you've already subati
t uted t ubes with h igher amplification factors
for t he original bottles. If you haven't, do so.
Substitutes for some of the popular audio
tubes include: 6SF5 for 6J5 (requires rewir
ing of socket); 12AX7 for 12AU7; 6AV6 for
6C4 (requires rewiring); and 6AV6 for 6AT6.

Fiq . I. Th is out board a ud io stage will q lve a
voltage g ain of about 50. It ca n be add ed to
an y set suffe ring insufficient qeln by breaking
th e connection to the top of the volume con
trol , a s shown , and inserting the a mplifier in

•serIes.

ficient to allow a good safety margin of power.
Of course, if you 're using phones exclusively,

power r equirement s will be much less. In this
case, voltage amplifi ca t ion a lone is all that's
necessary, since most eat-phones function ad
mirably with around 10 milliwatts of power
applied and almost any voltage ampl ifier will
furnish this small power at the high imped
ance level of most phones.

Ha vin g completed the t heoretica l discussion,
we' re rea dy to embark on the second stage of
ou r search for improved audio--the ach ieve
ment of these fo ur goals.

Taking them in order, let's look again at
gam .
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filter must be minimized. Toroidal inductors
are recommended for purposes of isolation, but
they're usually expensive and hard to locate.

As a matter of fact, unless you like to t inker
with the mechanical end of this hobby of ours,
you'Il probably find it better to either use the
commercia l filter or to investigate some cir
cuits yet to be described. Construction of a
good low-pass audio filter is one of t he trickiest
th ings in ham radio.

Tur-ning again to the hi-fi designers, we find
that they too have faced a similar problem in
the design of the electronic crossover network.
There, by skillf ul use of feedback, they have
managed to get LC-filter results with RC com
ponents. Since it's the inductive element that
plays havoc with homebrew fi lters, these cir
cuits bear investigation.

One of these circuits is shown in Eig. 4. The
low-f requency cutoff is swit ch-selected , but at
the high end you have continuous adj ust ment
of t he passband. This enables you to cut it
down to 100 cycles or less for C\V reception,
back out to 300 and 3000 cycles for voice, and
even wider if you like to li sten to S \V music
broadcasts from time to time.

Naturally, a project such a s t his is an out
board unit with its own controls and power
supply. About the only way to include such a
gadget ins ide the receiver ca se is to transis
t or ize it, and that's left up to you, the creative
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Fig. 3. l ow-pass fil ter for use at IOOO-ohm im
ped ance level. Cutoff fr eq uency is 3500 cycles.
Passband is fl at to 3000 cycles. and all Irequ
encies a bove 4000 cycles are down 50 db or
more. A cathode follower (not shown) is sug
gested to drive the filter.

ava ilable commercially at a cost of approxi
mately $15, and can be homebrewed for about
$5 (depending on the contents of the junkbox
and your requirements).

Such a filter , designed to pass frequencies
below 3 kc without attenuation and to sup
press frequencies a bove 4 kc by 50 db or more,
is shown in Fig. 3. Note that the amount of
rejection obtainable with this filter is s imila r
to the st abili ty of a VF O-it 's determined as
much by the mechanical construction of the
gadget a s by the electrical cir cuit used.

Input and output of the filter must be com
pletely shielded f rom each other. In addition,
magnetic coupling between elements of the
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Fig. 4. Variable bandpass fi lter which provides
40 d b rejectio n of unwanted frequencies. Upper
cutoff frequency is continuously variable from
1.8 ke. to 20 ke, l ower cutoff is fixed at 350

cycles. It may be varied by cha nging values of
C I, C2 , and C3. Doubli ng the size of each will
lower the cutoff frequency by approximately
t wo times. Over-a ll gain of t he filter is unity.
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Fig. b. This output shge will deve lop 300 milli
watts at approxi mately I percent distortion, and
draws only 15 ma at maximum si':lna l. Tra ns
former ma y be a universe] type. or one de
signed for battery It'Jbe -typ e) portable use.
Note use of feed bad to reduce di$tortion. If
feedbaek resistor is omitted , dri ve requirement
is only 3 volts pe ak-t o -peak but distortion rises
te nearly 10 percent.

erated in t he stage, and so is ca ncelled out.
Si nce a trace of orig-inal input was left, we
will have a trace of distortion al so-c-but in
pr actice, this component is reduced fa r more
t ha n is the desired signa l.

The disadvantages of negative feedback a s
applied to commun ications r eceiver aud io are
t h reefo ld : If too much feed back is applied t he
ampli fie r may break into oscillation in spite
of the reversed polar ity ; the d riving voltage
requiremen t s go up in direct rat io to the
amount of feedback used; and feedback ex
tends the bandwidth of t he sta g-e.

T hat la s t item is usually considered an ad
va ntage, and is an addi ti onal reason for use
of feedback in hi-fi work. However, it would
play the dickens with our carefully-worked
out 300- a nd 3000 cycle cutoff poin t s Were they
included within the loop. This pitfall is avoid
ed by add ing the feedback loop in such a man
ner that all f requency sha ping is done before
feedback is appl ied to the s ignal.

The other two disadvan tages a re ta ken care
of by proper des ign. Inst a bili t y is avoided by
using- on ly enough feedback to clean up the
s igna l to the poin t of acceptability. Increa sed
drive requirements are handled in the same
manner as " insufficient ga in"-by adding an
outboard sta ge or by chang-ing com ponent
values in ear lier st ages.

T he only t r ick y th ing about the addition of
feedback is to make cert a in that the phase is
cor-rect. Remember that the phase of the audio
signal undergoes a ISO-degree change in each
stage. T hus, t ak ing t he signal f rom the out 
put-tube plate a nd returning it to t he gr id
of t he same tube would be cor rect, but return
ing it to the g rid of the driving t ube would be
disastrous. T o include the driving t ube in the
loop, t he feedback mu st go to its cathode
(which t hen ca nnot be bypassed). Typical
feedback loop inst allations are shown in A
a nd B, Fig. 5. Additional information on feed-
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r eader. Design formulae and examples ca n be
found in the references.

Some ti me back, when discussing di stortion,
we sai d t hat it could be cured permanently for
less than a dollar. T his is the point at which
the details are to be revealed.

Going back fOI' a moment to t he hi-fi de
s igner s, we fin d that one of the major ad
vances in t he audio art was the int roduction
of t he negut.ive- Ieedback concept. In case the
term is foreign to your experience, here's the
idea in capsule form.

Distor t ion consists of the origina l signal,
plus the d istor t ion com ponent. If the dl stor-t lon
component could be st r ipped out of the di s
torted sig-na l, only the undi storted original
would rema in.

Since any voltage can be counteracted by an
equal voltage of opposite polar-ity, we have a
way by which t he distortion can be reduced .
If the a mplifier output is r ed uced to a point
at which it equals t he input, r eversed in po
Ia rity, and then applied back to the input, the
only par t of the signal that isn 't cance lled is
the distortion components.

This looks at if it 's self-defeat ing , a nd in
th is form it is. But if all input is cancelled,
there's no feedback signal. The process adjusts
itself so that t he composi te input to the am
plifier will consist of a small input s ignal
and a la rge d istor tion component. This di stor
tion is out-of-phase with the dis trot ion gen-

®

Fig. 5. Typica l feed bad loo ps. Shown at A is
$ing le-stage loop ; at B is two-stage feedback .
Peedback voltage is determined by ratio of Rf
to the parallel combination of Rp I . RII , and
Rg in A, and of Rf to R~1 in B. Cf bleeks plate
voltage but must b. large enough to b. a
vi rtual ,hort to th e aud io at all frequen c;io$.
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THE ONLY WAY TO GO MOBILE
•

SIX meters -
ten meters

NEIL
--- - ---_.. .--. .': . :0. ...

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

MOBILEER VHF Phone Transmitter
- Bu ilt- in power supply; no edernol high volto g e required, i u ~t connect 10 your

12 voh bolter)'.
- T' o nsid o, ize d modulator and 12 vo ll plote tubes perm .t extremely low

battery drain.
- All (ontrols on front pone!.
-Uses 8 me crysta ls; no overtone circuits employed .
- Two bui lt-in tuning meters e liminote fumb ling for meter switch; no guessing

which eeele to read.
-100% p tc te clOd screen modulotion, not mere ly screen moduloted, for constant

output, molt;mum audio.
-Ex'remely compoct, onl y 3 inches high.
- With the ease of tuning Clod trouble -free opera t ion for which NEil is fam ous.
-Feotures new, updoted circuitry.

. , 5159.00. . . . . . . . . . . . .Price: MOBllEER, kit $134.00 MO B/ LEER, wired
(specify band desired J

NEIL
See your dealer or order from :

THE CO. 1336 Calkins Road, Pittsford, N. Y. • Baker 5·6170
For high.r mobil. po .... . r : N. il BETA trgnsmitt.r. 60 ....gth . requir.s ext.rn ~ 1 po ....e r supply . Ki t $98 , W ired $125 .

Improve

M eter

Accuracy EVANS OFFERS
COMPLETE SERVICE

Recently I acquired on the surplus market a
3 inch 0-20 rna meter. Unfortunately the in
ternal resistance ''' 3 S not known. The st a nda rd
method of finding internal resistance, a s in
the ha ndbook, gave 1.6 ohms. Considering the
inaccuracies that were present, that figure wa s
proba bly within 10% at best. When a meter
is used a s is, the in ternal reaistance is not
too important. For shunt ing , however, the in
ternal resistance mu st be known accurately.
To improve meter accuracy, I added an 8.4
ohm 1% (?) homemade resistor in ser ies to
bring the "inter-nal" res istance to 10 ohms.
This resistor was wo und from a carefully
measured length of copper wire. S ince the
major inaccura cy is now 10 0/0 of 1.6 ohms, or
.16 ohms, the total variation is now .16/10, or
about 2% . This technique will work on any
meter with a low full-scale voltage drop.

. . • K"WML

• To HAMS - - • By HAMS
(12 licensed employeesl

• EQUIPMENT a nd COMPON ENTS
(Ho m· El ectro nic - Electri col)

• TRADE·INS
(on new or used units)

• TIME PAYMENT S
(nexible. financed e vn elves}

• ENGINEERING DEPA RTM ENT
(back ing all equipment sa les)

• RECONDITIONED EO UIPME NT
Largest inventory in the Northeast

• EXPERIENCE - - - 26 yean 01:

"YOUR FRIENOLY SUPPLIER"
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•

Colorado's 2400 ama
teurs cross-referenced
by name, call and lo
cation in the 1961
Colorado Ham Direc·
tory, ~lile-H i Award
rules, too. Available
now for $1 from:

THE DENVER RADIO CLUB
P.O. Box 356 Denver 1, Colorodo

( •• , Lo t-i Irom page 48J

back in ge neral can be found in t he bibl io
graphy, Just be caref ul t hat neither t he vol
ume control nor any frequency-shaping com
ponents are included in t he loop, and you'll
ha ve no trouble.

T his brings us to t he subj ect of power for
t he audio sect ion , t he last r equirement for ac
ceptability. A low-but-adequate-power audio
output st age is shown in Fig. 6,

The circuit, adapted from a Korea n-wa r
vintag-e design for a portable Be set , proves
especially useful for fixed-station work. It is
capable of about 300 milliwatts output, and
with an efficient speaker system will prove to
you that there 's no need to burn up some 35
watts with a pair of 6V6s in the receiver. It
ca n easily be added to almost any set ,
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:\1& ; . 110 30 Y. fA- 1.05 "mp•. •' U. men t (I ) 6. ~ YAC ~

,.5 AlIll>' . (2) ~.3 V,\ C (<>' 3.7 Amps. (3 ) :> Y.-\C (n ' 4
Ami" . I term ..Ue.llr 1..11'd. Order H aull ine :: T H-128:>.
$12.;;0
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Reyco Multiband Antenna Coils
Tra ps for d ipo les ••• high st rength • •• moisture
proof guoronteed 10 hood le a fu ll KW.
Model KW-40 c:oil5 will, w ith a 108 foo l a ntenna ,
provide operotion on 10·15·20-40-80. $12.50 set .

f or information 0 11 e ther mode ls w rite:
FRED L. REYNOLDS W2VS, 492 Ra ....enswood Ave.,

Roche,ter 19, New York

LETTER S
Gr~t ing. 0 1\1:

Problems! Ma rch 73 page 12 sch erna t ic leaves the 9 volt
battery always in circuit. T hen . in my o .....n article, on
pa ge 18, we (o rgot to ment ion removi ng t he j umper a n d
aUNch ing the cuax a lte r grid-d ip ping. T h en, m e a ga in, on
page 01 3 i t is not clear t hllt t he res istor got'S tu point X ,
the volume control to point Y and ground to Z.

A I Se~·J.nd W 2IJIW

Alw m ! ~Vcll. 011 page 12, thoug h our schematic agrees
with thot sent in by the author, I wo uld s uggl'st m oving
t1l6t ground we, to the oth..· , side 0/ t ire 51A suntch;
Tlumks lor the elwddation OK the other tu:o items.

T o The E ditor:
On puge 60 of the Ma rch 19 61 Issue ot 73 t he a rticle

t.ltled "Chassis Mou n t ing the PL-269" s tat es: " The sec
ond item that ca n not be obtained commeretalty is a
double ended male plug.'" These doub le ma le plug1J a re
manu factu red by t he Dow Key Company a nd a r e in
s tock items in moat a mateur radio sup ply hou ses in
th is area.

Yi ncr nt Colli ng W A%E K P
l'\ R M Wholr l<ale Radio, IRl~.

Dear OM :
Ru n ning 70 watts on s ix mete rs ( Viki ng Challenger)

I naturally ( 1) ran into T V I. Filters, etc., etc. , were
tried with no s ig n i fica nt success. To condense t he
dra ma , here is how I com pletely efi rn f nated my TV!.
1 took m y own TV a nten na dow n a nd clea ned it cure
fully w ith Bri llo , replaced the twi nlead and the sc rews
attaching the reeder to th e antenna. Presto : no more
TVI. Even with t he rig poorly tuned t he r e is no p rob
lem . I suspect t hat the oxide on the a nten na t erminals
rect ified lind r e rad ia ted my six m ete r s ig na h" into the
neiehbor's T V sets, Now every body is ha ppy.

Gibbons J eansonne 1\.5000

MlJ~l- MOBILE
05~AC EQUIPMENT

CHOSEN
for use aboard the S.S. HOPEI

TRANS-CITER

RECEIVER

POWER SUPPLY

JIM CLARK Wl ULU
KIT WIRING & TESTING LABS

50 - 1« • 220 - 420 me
Nuvi ttor Preomplifiers .. ........ .. . .. . .. . . . . ..• $19.95
With built-in power $u p p ly ...• •• ..••••• . .••• .• •$32.95

Comple te w ith 6CW4-Slug tuned
2 Ai"'" 5t,e.t Tel. : HEmlock 2·3600 D.,ry. N. H.

Communic at ion a n d TV Antennas

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

re
-Une''-

with a "MATERIAL" difference!
Send for (or, at your distributor) , PL 77 Technl
cal Specifications and Performance Bullet in de
scri bing 106 Antennas from % throu gh 80 meters
in cluding "BALUN " -FED ROTATABLE DIPOLES,
MONO, DUO, TRI, 4·BAND AND "SPIRALRAY"
ANTENNAS, ROTATOR/INDICATOR SYSTEMS ,
TOWERS, BROAD-BAND " BALUNS," ACCES
SOR IES AND "NICE -TO ·HAVE·AROUND·YOUR

SHACK" INFO.

with
\1-1/

- U1-(3-

SINC E
1921

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

Install a Telrex antenna "." dollar for
dollar better in every way! Antenna
systems from $6.95 to $12,000.00
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Give your shack that
professional look-

install an

ALDEN

HAM

BENCH.....--
with pawer facilities.

See our full page ad in the January 73
(page 45) and order yours today. For
further information see your dealer or
write to

ALDEN PRODUCTS CO.
2186 North Main Street. Brockton, Mass.

MOBILE
POWER
SUPPLY
MOD EL

Al2!600!200

. NOW

$59.50
This 12V input de 10 d e transistorized converter is

conservatively rated for COl'ltinUOUI output of 120

watts at 600V or JOQY, or ony combination of 600

ond 300 volt Joads totaling 120 watts.

High efficiency, small size, and light weight. plus

freedom from maintena nce. COnserve your battery
and increose Ihe enjoyment of mobi le operation.

BIG MAP DEAL
These DOD ( 3· 0) maps are widely adver

t ised at 59.95. Unfortunately we have been
unable to make a special purchase of these
fine maps and therefore we must bring them
to you at full list price : a low, low, only $9.951

Perhaps a glowing description ... ! the maps
will arouse your interest. Well, let's see .•.
hmmm . Well, first of all they are prehy big.
28!-'2" and 18!-S:" to be exact. And they are
printed with eight colors (all different ). But
best of all are those mountains that you can
feel. They stick right up at you nearly an
inch. They are in the right places too. Amazing
job. They come complete with the frame and
a handy map index which locates all the
places for you. You can see the major highways
on the U.S. Map.

-----------------------------_.
Sir: 4

Enclosed is $9.95. Please send me one of
your 3·0 maps immed iately. U.S.- World-

Name Call •.. . ...

52

ElECTRONICS DIVISION
GLOBE INDUSTRIES, INC.

525 MAIN STREET

BELLEVillE. NEW JERSEY

Address •••• ••• • • •••••••• • • •••• ••••••• ••••

City Zone State .
Please include at no charge with this order a
one year (new) (renew) subscription to 73
starting with the issue.
(Two years with two maps. )
Send order to: 73 Magazine, 1379 E. 15th St.,
Brooklyn 30, N. Y.
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LWELECTRONIC LABORATORY

TEu,:r,OI'EwnITEIl EQUII'~IENT

COLLINS S1J2, SJJ3, R-390A/URR Recei vers (.50 . 30 .5 MC)
TELETYPE Printe rs # 14, #1 5, -#19, # 20. # 26, .:t2B.
KLEINSCHM IDT Printe rs # TT-4A, n-76, TT-9B, n·"

TT.l00, GGC-3.
TELEWRITER frequency Shift Con verter.

Fo r genero t infor mot ion & eq uipmen t ti sl w rite,
Tom W1A FN

ALLTRONICS·HOWARD CO.
BOl( 19. Boston I, Man. Richmond 2-0048

n;
.c ~..'" ....J

. ° t - o::~oo~

.~,'''''' ' .... :'
J~---_I·<r
~ ~ '-- -~ .,/

JACKSON, MICHIGAN

VHF CONVERTER
Two Meters

or
Six Meters

Model LW-61 $18.50
FEATURES,
• Comes comple te with t lilies and crystal
• 0.6-1.6, 7·11 or 14-18 me ou tput
• Other IF outputs on special order (a cid ..2 )
• Grou nded grid RF stage for Low Xoi ..e
• Broad band out put
• For fixed or mobile Il !;C

• Use and Be or communications recei ver
• Coax input and out put plugs provided
• Requi res only S rna n and 6 v
• ,\ lId SOc for 12 volts
• Nut a ki t, wired and tested, ready to go

Order Direct:
LW·51 Deluxe kit, leu tubes & xt Cl I •.•• $59.95
LW-51 Delu xe kit, w ith tubes & Clny xt Cl t. 74 .95
LW·51 Deluxe kif, wired & tested . . . . . . 89.95
Ship weight 7 fbs.: 77c East Coost; 51.59 Western
LW-72 AC Power Supply for LWS1 , wire d 49.95
LW-61 VHf Converters . . . . . . . . . . . . . . . . . 18.50
LW-BO Pre-Amplifie rs ........ .•••••••.• 12.50

ROUTE 2

( ••• Pro pa gation from pag e 21)
Sunspot Cycle quite well, and also what vari 
a t ion s are completely absorbed by t he smoot hed
cycle in F ig. 1. Th is curve is only fou r months
behind the m ean mon thly cycle data . The
curve in F ig . 4, whi le st ilI being very rough,
is only two months behind the mean monthly
cycle of F ig. 1 and from these curves the
tendency of t he smoot hed cycle ca n be kept
up to date.

The time of m inimum for the present cycle
ca n not be determined exactly, very far in a d
vance, however, F ig. 5 is my prediction of
smoot hed numbers for the rest of the cycle
which I think will ha ve its m inimum around
J une HJG4. A more accurate deter mination of
min imum for a short cycle can be made when
the smoot hed numbers reach 1/ 9th of t he maxi
mum value ( a bout 22) because minimum t ends
to come about one year later; a lso when t he
l / l1th value is reached (about 18 ) minimum
tends to come % of a year late r .

P art II will cover t he var iations in .l\I UF,
d.urnal, seasona l, and with su nspot cycle.

° 0 ° K2IGY

nI1
, '.......~••I..o

-~
fOR OVER 2S YEARS ONE OF THE WEST'S OLDEST AND LARGEST fiRMS
DEVOTED EXCLUSIVELY TO AMATEUR AND ElECTRONIC EQUIPMENT.

1331 India St. San Diego 1, Calif.
P. O. Box 1728 BElmont 9-0361
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SOLAR SYSTEM VI
SIX METER

TRANSCEIVER

For information send to ..•

• . ..n.
• raN Statioa

• Emorpncy
• AvbtJI.

fir . . .

POWER SUPPLY

TRANSMITTER
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MECHANICAL

e.- "- 'I. miu....... ,,',,'i,'!).
10 K Mlocm~" db~
Oa.ot>io ..--. _ "'t;,,;ry. .....,. ,.jotIO,

...,j -.ar.;ry..
Vol!• ..,..,.."'" ooca....... /... ,'ob*ty.
Up to 5 _10th .-lio 0IItp,II lor ........,1~...
w .....-.....I--w.
t.9" 6,1 ....... d'14Il "'" _ r ~.
.I." fot hHdsoi out......
a..ll.... no;.. limit..,
Spoffinq ....ado lor~ _ .0." and

......mithot.

SEC ELECTRONICS
12 HINSDALE STREET
BROOKLYN 7, N. Y.

.. HAIL" COLUMBIA! ..
Largest Stu re-Warehoutle in the coun try IIU A:e s tock o f electronic com po nen ts

• • ALL NEW
SPECIALS!

TUBES •
ALL

4·65A ..••. .••....• . ..•.......• $7.50
4.125A .•.• ...•...•.•.•.....•• . 19.95
4Xl50A .....••.....••..••. ...• 7.95
4CX2508 .....•.• . .•.•.•.• . . .•• 22.50
4X250B . . • • . . . . . • . .. • . • . • • • .... 20.00
4-400A ..• _. . . . • . . . . • • . . . • • . . . • 25.00
4.1000A ........•• ...•..•••..•• 65.00
832 ••....•....•....•.•...•..• • 2.95
829B/3E29 4.95
Rofts of other tubes .•. tell us your need s.

THIS MONTH'S SPECIALS

.95

7.95

.95
7.95

19.95
12.95
9.95

14.95
7.95
7.95
4.95
7.95
4.95
4.95
8.95
4.95

6C375 l00W Xmtr 200
12.500 ke w ith proper
tuning un it . lN ••...• .. 14.95

SCR625 Mine Detector. ex
cellent •• . . .•. . ....• .. • 19.95

DM35 Drnomotor. 12V in.
625V ~ 225 ma out. new 7.95

TCS 12V Dynomotor• .uOV
@ 200 mo output brond
new •.•.....•....••... 4.95

6C669 Xmtr .Rec 1680-4450
ke 75W AM VFO/Xtol ,
e xee lteot 89.95

Power Supply for 8C669
(PE- 1l0) 110VAC. excel -
lent .•••....•.......... 49.95

Connecting cob le for 8C669
& PE ·ll0 (COm) ...... 3.50 SILICON RECTIFIER SPECIALS

8C·620 FM Xmtr ·Rcvr 20 ·28
mc.• 5W with 6. 12 vdc 500 mo ot 500 PIV $.95
Pwr Supply. F6 fo r C 6. SA ot 50 PIV 1.49
or Amoteur. l ike New .. 18.49 25A 50 PlV 2 9AR R.15 Coll ins 2.18 me. of ... . . . .. . . . .. .. . . .. .4
Communicotions Rcvr Exc. 35A of 50 PIV ,. . 3.49
Condo , 49.95 70A of 100 PlY 5.95

APX·6 1215 mc. Xmtr_Rcvr 200A 50 PIV 995ElIlc. Condo l en Tubes .. 4.95 ot .
APT.5 300-1400 mc. SOW lA ot 140 PlY 6ridge Auembly .•• 2.95

Xmtr . F6 for 432 or 1215 All brond new, monufoctured by Audio
mc. Exe. Condo ......•• 19.95 Di vision. All Guaronteed.

• Fr..e n.. ll.. , ;.... Jr 'r/,... Tr~ .... i . ,i.. .. 0 .... ;rr...;II;bl4J bar..aln, !

. .... b ..,. .. . ed eq..ipme.. '. TS , eRC. " RC. " RC• • , e . L., ... h ..,.. Jrom ,.010 .

Ten for .....•..•.••..... . .
Modu lotion Tra nsforme r, 20W

311l3x3lf2 in. 6K fo 6K CT. new
(octua lly hond le s 30W of
oudiol ) New, 10 for .. . • , ••

Fi lter Choke , 6 Hy 150 mo ,
2500v ins. ew 3x3x31h in. . .

ARC ·5 Equipment. All in e xcelle nt
condition.

R·28 Ree 100·156 me 4 ch. . . . .
T·23 Xmlr 100-156 me 4 eh.••
R·23 Ree 190-555 ke. Q ·5'er ..
R·25 Rec 1.5-3 me. . .
R·26 Ree 3·6 me•........•...
R·27 Ree 6·9 me•.........•..
T·18 Xmtr 2.1 ·3 me .
T_19 Xmtr 3·4 me•...... . .••.
T-20 Xmtr 4-5.3 me.••....••.
T·21 Xmtr 5.3·7 me..•....•..
T·22 Xmtr 7·9 me .
MD7 Modulotor for 011 ARC·5 ..

ELECTRONICS
~365 W. Pico Blvd . los Angeles 19, Col if . • WE 8-3731
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RUSH YOUR ORDER TO OUR NEW PLANT
Use coupon bel ow t ... lit Clau .hlpment.

AS K YOUR P ARTS D EALE R FOR T E XAS C RYS TALS
See bll red dl,pl.,. .•. H h. dOllln' ~ Itork them, lend u.
htl name an<l oroer di rect from our F1or t<l. factorY.

Me -7 hold.n
P in Ipacine "'.,
P in diametlf .1S5

FT. 171 hol d.~

l' ln I paclne "'''
B anana plna

BAND
"D" CRYSTALS

All 22 Frequencie s in Stocle

FT · 243 holden
Pin IPaclnl: ~ ..
P in diameter . (193

DC. :« h,lden
I' ln Ipadna- " ..
Pin diameter .158

All eryllall made t rom Grade " A"
Imported Quartz-lCrllund and etched to
Plat t r r euue n e t e s . Unconditionally
a-u.ren~eed! Supplied In :

CITIZEN
CLASS

3rr\ o~rrtone. .005% to leune_to meet a ll
~. C l ' r e 'l u l r~ " p n t5 . Ue r lll e l t r ~ l\ y ~"I1 ' ",t

HC'O/U holrten. ~ .. pin $2 95
apaf'lnl-.O.iO " Inl . (.11!!3 •

arall_Me. add 1St pe r t rYl t al ).
EACH

TEXAS.""

Th. h llawin. Clall " 0" CitllUI Sand fnqu.ne in In st.tk
Ur' Qurnti " lilted In m.,aeytlu ) : 26.965. 26.975. 26.9(15.
27.005. 27.015, 27.025. 27.035. 27.055. 27.065. 27.075.
27.085. 27. 105. 27.11 5, 27. 125, 27. 135. 27.155, 27. 165,
27. 175, 27. 185. 27.205, 27.2 15. 27.225.

NOW I E ne lneerlnl nmpl...nd . lIIa ll flUanUIl" for proto·
ty p.. DIM m.d. ei ther at Chiea.a or F~. 11yen PI_nL. 24
liuur aeretce t

IN C HICAGO. P HO NE GLad.ho. 3-3555

MADE TO OR DER CR YS TALS • Speci fy holder wanted
lOl l KC to 26110 KC :

. 11 1,", toleranc:• . • • •••.. . • . • • •• • • . • • •• • . • . • . • . • • . . • •. $2.00 . a .
. 00:;;* toler.nc:• . • • • . . • • . . . . . •. • . . . . . • . . . •• • . .•• •• •• •$2.7i e..

2601 KC t. 9000 KC :
. 005* loler. nc• • •• . . . . . • • ..• . •.. . . . . . . ... . • • • ••• • • • . $2.50 ea .

900 1 KC t . 11.000 KC
.Illl.~% tnillranf"r $3.00 .

Amoteur, Novice , Technician Bond CrYltal1
. 0 1 ~ Tolerance . • • $1.50 11.-80 meters (3101· 3749 K C).
40 naden (1152 ·1198 KC). 15 meten (1034· 7082 KC). 6 metera
(8335- 8850 l\C ) ..Uhln I l\C
FT-241 Lattice CO'ltall In ,II t reQuend n fr om 310 KC to
540 KC (an tlcl\fI l 45:> KC and 500 K C). •• • •• •• • • • . • •504 ...
P in Ipadna: ~" P In diameter .093
)[atched pain + 15 cnl.. $2.50 per patr
200 li e Crysta ll. $2.00 ea.: 455 1iC cry,tah, $1.50 ea. : 500 li e
Crys tah. $1.50 ea.: 100 K C Freq uency 8tandard Crystah In
lIC6/ U holden ~.50 ea.: Sorket for FT· 243 cryl tal lSI: ea. :
Dual aorkrt tor FT·24.3 eryltall. 1.54 ea.; 80rketa tor !o IC · 7 and
FT.171 U)',ula 25, ea.: Ceramic lodlel fOl' H C6/ U cryd...
20'"Wr it. rw new fr ee eat.lot # 860 templet, wllh Melllat ... cl"Culn

.\lalrhrd t rntal lets for Globe, nonset , CU1· Fon. and H alll 
erarttn UnH_ •• . $5.90 per l et. Sped t, eQulpmtflt mak• .

••••••••••••••••••••••••••••••••• •• RADIO CONTROL CRYSTALS IN HC6/U HOLDERS •
• Spectf, f reQuenty. ~ .. pIn Ipadnl • . • I, ln d lamttrr .05 •
• (.093 pin diameter . add 15t) $2.95 ea. •
• FUNDAMENTAL FREQ. SEALED CRYSTALS •
• In II CS/ holden •
• F rom 14.00 KC 10 4.000 KC .005* Tol e ra~e . .. • •. $4.95 ea. •
• From 4.000 l\C to 15.000 l\C an)' f reque",'y •
• .005* Tolen~e • • • • • . . . . • • • • • . • . • • • . • . • . • . . . . $3.50 ,1.. •
• SEALED OVERTONE CRYSTALS •
• Supplied In metal H C6/ U hold..rl •
• Pi n spaci nl .4.S6, d lametrr .0;;0 •
• 15 to 30 Me .005 T llle ranr 53.85 ,1.. •
• 30 to 4.5 MC .005 Toleranre $4.10 ea. •
• 45 to 60 MC .005 Tolerance $l.50 ea. ~

••••••••••••••••••••••••••••••••
QUARTZ CRYSTALS

FOR EVERY SERVICE

H AMS AID IS TORNADO
(Ching-o S u n_Ti m"" Ch ic_l(G. III. ) Scores of hams

a nswered a South S ide Ch lcaa o ham's p lea fo r he lp
after a tor n a do s t ruck the area. For hours during the
night they d irected t ra ffi c, provided t ran sportation a nd
generally a ssisted the police depa rtmen t.

AMATEUR S UED FO R LENDING AID
(Chi('a2o Su n_Ti mf'll. C h iullO, 111. ) Maurice R.

F ran ks. Jr., a university studen t and a vid h am oper
ator w ho plnyed a n important role in a recent Ch icago
torna do found himself sub ject of a Su per ior Cou rt Suit.
A lanrllady fi l£>,f t he su it claiming that F r an ks' tra ns
mitter Interfered w ith 100 television sets in he r a p art
men t build ing as he a ided in storm communications.
She is asking t hat he be enjoin ed f rom oper-atfng- his
stat ion a nd also reques ts a perma nent injunction.

Ham Headlines

AF MARS TECHNICAL NET
Su ndays 2·4 p m EST 3295-7540. 157 15 ke
May 1-Tele me try; Modern conce pts end e ppli

ce t ions.

May I4-Semicond uctors.
May 2 1, 28, J une 4 , II - Re v ie w of ba sic

physics.

R ADIO OP F A ILS TO S A VE WOMAN ' S L I FE
(Daily N e.... lI. Brooklyn. S . Y. ) Ang el Fernandes, a

Brook ly n ham radio operator, made a desper a t e at
tempt to save t he life o f a critically ill woman. M M!.
R. Cocido, in Buen os Ai r es, Argen tina. She wall in
gra"'e n eed o f a n ew a nt ibiotic m ade in U .S. F er
nandez received a radio m e!l!\age a bout t he woman's
plight and after spen di ng $160 or h ill own a nti a r rang
ing for speedy delivery DC the medicine v ia N ational
a nd P anag-ra A irline!l, he lear-ned that his r fforts were
in ve!n. The drug arrived seven houn after ~t rs. Cocido
died.

If ha"" radio mokn tit, " rtl'spapus iJlJ YO M-,. Iou"" "I,au
srnd a eJippi" .Q to Mart'i" Li!'toJ1 VEJDQX. 31 1 R ou
mary Road . T oron to 10, O nta rio. COllada. A/ arvin ru" s til t'
73 N e·ws S O'vice, a monthly tm blication sent to all editors
of cllib bulletins. H e will digu t the most im portal'll
stories that are submitted each month lor u.s to prin' in 73.

A~IATlmR O~ERATORS ST AN O-BY
(Clevela nd Pla in Deal er, Ctevela n d , Ohio. Sub m itl (>d

by Tom Hill. K8DH X ) Twen ty fin' a mateu r radio oper 
ators were at thei r se ts in different parts oC the county
to provide emergency communications after a severe
s torm s t ruck Greater Cle"'elanrl recently.

A CKN0 W L EIU; 1\1 ENTS

We woul d lik e to ack nowledge two ham stor-les that
appeared in the Sy racuse H era ld-Jou r na l and Buffalo
fo: "'eni ng News. respectively, The for mer was wriUen
by K. Vl. T homa s, a ha m of 18 )"eJU"ll s ta n din g . w ho
subst itu ted a bit about ham rarl io for a regular column 
is t . T he latter concerned C. D. operations DC a youth .
17 vea r old P ete r Laseell, o f Cha ut a uqua Coun ty. N . Y.

ANNOUNCING THE

~bOrrCrr5t 2M CONVERTER
SUPER LOW.NOISE-CUSTOM BU ILT

USING RCA', NEW NUVISTOR
PAUL A. REVEAL W2ADD BOX 575
Church Street Station, New Yorle 8, N . Y.

TEXAS CRYSTALS
Dept. G-51. 1000 CRYST L ORI VE . F ORT MY ER S. F LA.

Fer eatra fut . erYlta. Phone WE 6·21 00

•
I ATTACH THIS COUPON TO YOUR ORDER fOR SHIPMENT.
I VIA 1ST CLASS MAIL AT NO EXTRA COST I
I TERMS : All ite m s sub je ct to p rio r sa le and chongr of I
: price wi thoul notice . All cr ys to l o rders mud be eeccm- :
I ponied br che ck, co sh o r M.O. w ith PAYMENT IN FULL. I
• No . COD s . De p t . G ·51. I

,-------------------------------~
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Information Field Day-A full day of ha mming
in North Hollywood Par ~ with public displays
provin g th at " Ra dio ham" is not synonym ous
with "TV!." Members of San Fernando Valley
Radio Clu b presiding.

Ji m Morrisseff WA6EXU

T ODAY I watched the unusual meeting of
hams (cool under the collar) discussing

TVI with civilian-televiewers (strangely not
about to blow their lids, either) . In fact, calm
discuss ion was st ar tlingly prevalent. The only
demonstrations were non-people type, peaceful
and effective. Potentially irate citizens watched
with interest, as side by side, sets with and
without TVI functioned in the midst of a
howling nest of field day transmitters on aU
amateur bands.

Publ ic Information F ield Day. New name for
a new event that pays off in good wil l.

On a pleasant Sunday afternoon in Southern
Ca lifo rn ia, the San F ernando Valley Radio
Club held its first annual PIFD. The location,
no fa r mounta in top or obscure ham haven,
but a grassy park in the middle of North
Hollywood. The purpose, besides an excuse
for a n outing, to promote better under standing
between the pu blic and the radio amateur. The
FCC is co-operating fully and wishes that
clubs all over the count ry would do the sa me
to help them get TY-g r-ipers out of t hei r hair.

Between 9 and 4 on Sunday, F eb. 26,
hundreds of people sa untered in, stood around
getting informed, and sauntered out again.
When t hey sa unt er ed out they carr ied with
them a hea lth ier attitude toward amateur
radio. A few were keen to know more about
this hobby, once they r ealized one could be a
TV-wa tcher a nd a ham, even s imult aneously
if )TOU ca re for t hat sort of th ing.

The PIFD demonstration turned out to be
such a good idea it was repeated by request
at the Sportsman's Show at the Los Angeles
Coliseum March 15-27, where K6BSA operated
four transmitters s imulta neously, the SFVRC
fu rnishing t he sa me before-and-after TVI a nd
de-TV I display.

Troubled with the neighbors? If t hey' re
miffed, invite them to PIFD.... 'VA6F. XU

$29.95

7."
s.es
'.00
3.0<1

$14 .95

$14 .95

$4.95

5.95

8.95 (j h$ j)

... ' .... ",

ADF AN/ARN.1
Reeeiver R5/A RN-7 ... ... .. . .. . .... . . ..... . . ••• .
LOG p LP2 1LM .. •.• . . . . • .• • . . . . . . • . . .• . . • . . . .. • •
lmomer MG .149F . . . . . . . . . . .. . . . .. . . . . • .. . . . . . . .
ContAI Bu C. 4/ A RN· 7 .
Mount FT .213 . .•• ....•.... _...... ... ........•..

T-61/ARC. 3 TRANSMln ER-
100 10 156 MC U$e d :

R. 77/ARC. 3 RECEIVER-
100 to 156 MC.•..... ........ . ... . Used :

APN-4 lORAN EQUIPMENT

Marine Of" a ir borne. Lon, range navI,aUo..1 'N/'
t, determine exac t p,"l tlon of ship or plane up to
1200 miln from base. Compl ete with tUbes. ernt.ls.
Ell• .• ...• .•.•. .• . . .•• .•..• . . • • . .•• • • . • • . .. .. OnI)' $19.95

ART·13 COlliNS

Transmitter. removed Ifllm aireraft. IO.channel
auto- tune or ma nua l. 2-18 . 1 Me. for Ham R ig with
8 i3 final. Output 60-1 00 W. CW Of" modulated. CrY"
ca li brated lor VFO . Exl . Cond o Onl)' $33.33

SCR. S22 TR ANSCE IVER

4-ehannel. Crystal eontfll lled 100- 156 Me. Ideal for
2 meters. Complete with tubes. Excel.• .. • • . . • • •.• $1• .95

RT91/ARC.2 TRANSCE IVER

Alrberne ; AM. CWo MCW, Output 40 W. IMlMlt
500MW Fre(! . RiJn l o 2000 to 9050 KC In ei l ht
channels: In put 26.5 volt DC. eset. eGnd. -"Ip.
WI. 100 lbs.• w/eont",1 boll $39.95

R-.A/ARR·2 RECE IVER
:1:34·2<;8 :Uc. :t lub" . U H F . t unable l'el'I!inf. See
AUll ./59 C.Q. Macu lne fot conu!'I"I ion_ E:e:eellent eond .
TWO for $5.00_ Ri ch ••. . . . • . • . • . • • • • . •• . • .•• •• • • $2.95

A ll It em , FOB Burban" . Co llI., , ..bJe~1 10 prio r ,tde.

I .. CaUl. ad d ,1-%. Ml... o rder '3.95.

YOU GOT IT I W E WANT IT! LET'S D EAL ?
We' re PU in Jil top $U tor GRC· 9 ; PUC-B. -8••g. · 10 ;
r.N-~IIA : All el..Mmnlc t ....t e<l 1l 11l .

A midget warehouse or I'lIrts l ruoweee. tnree Veod..e-
Itoot counte rs , I. F. s lrlps. cavity. over 30 tubes. etc.
Includes 3E29 tube. Good eeed, A STEAL AT O:"lLY $9.95

APN ·I FM T RA NSC EI V E R

420-460 Me. Compl. with lubes. Exc. F.a. . . .. .• . • . • $2.95
A,>prol . ~ h p . \\ 1 . per uni t 25 Ibs TW O for 5.00

AP X· 6 TR A NSPO N DER

A TRI O OF H EA DSET BARG A INSI
HS-23 : II I Impedance. Lu t her cOfered headband.
It -and new. Great buy. Only • . •• ••• . • • . . • • . .. .
HS-33 : Low t mpedanre. J.ea thPr eoreeec head
hand. Brand new. A . J . J . Candee Spoolal . ....
HI Fl Hu dset : 15.000 eyclea! B rlUld new with
rhamnb eu~hlnn s . It·, lerr iflc l Onl, ..• . . . . • .• ••
CD·307A Head set Eltensl en Cord : B rand new.
_' nnrnytm. ' ..I,. ~ ft . len l:lh. Only ... . ...... . . . •

KEEP CANDEE HANDEE!

T hla II th, tlntabuioul oee t 190-550 t e. T he r ....
e, l"er ' au ',.' been 100000Inc tor I t onl, $9.95
BC -454: 3-8 lfc 7.95
BC·455 : 8·9.1 are 7.95
MD ·7 MODU LATOR: Special _._ 3.95

FAMOUS Q 5' ER I I I

J. J. CANDEE CO. D.pl. M S

+ 509 No. Victory Blvd., Burbank. Calif .
: Phone : Vlctorio 9·2411

• e •••••••••••••••••••••• e.-. eel e •
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This advanced design a pproach. se ldo m used b y
amateurs but widely used in commercia l UHF receivers,
achieves outstanding performance. It consists of a
decble-tuned cavi ty preselector, followed by CI crystal
mixer and low-noise IF preomplifier.

SPI:CUI'ICA.TIONS ,

NOISE FIGURE : e.c DB
GAIN , 20 DB
IMAGE REJECTI ON : G RE A TE R THAN !50 0 11
I F REJECTION : G REATE R T HAN 80 DB
TUllE CO MPLI M E NT: t N 2I E . e e c .. . e sc.. .

12 A T 7 . eAKS

S T A N D A RD MODI:U AYAILAlJU ,

WTC · ..3 2 I F OUT PUT F REQUENCY 5 0 · 5 " M C .
W TC ·" S 2A 'I" O U T P UT FREQ U ENC Y '5 1· '5'5 M C .
WTC,"S 2N IF O U TPUT F REQ U ENC Y 30 .'5 _S" .'5 M C ,
W T C ·"3 2 C IF OUTPUT FREQ U ENC Y 2B -32 M C .

TAPETONE, INC. 10 ARDLOCK PLACE,
W EBSTER, MASS.

PRICE: $126.56
writeup on Ihis conve rter

T A P ETO N E ' S NE W

W TC- 4 3 2 ,

3 / 4 M ET E R .

LOW -N O IS E .

CRYSTAL

MIXER
CONVERTER

QST'ers co n see Fe b, P. 46 for 0

Letters
Il l'ar \VBy no' ,

He re is a rig you will be seeing a lot of berore long' ,
Thi ll is UIW of rh.. hottest items I ' ve COfiW across yet.
1.<;>!'8 see what yo u t h i n k of It,

The ki t of parts eeus (or $50, a ba rga in . canno t be
bought a c ross pa rts counter for this price. The boa rd. a
nifty job with all drilling done and bra ss eye le ts inserted
at all connection poi n ts , $15 . This is the extent of the
!! t u ff Denn ey rurr ushes , besid es instru c t io n s .

O ther Pltrts needed :
Col li ns Mechun ic ul Fi lter (about. $43).
Currier crystal lor 2 c rysta ls if u p per- ami lower

sid eb a nd deair-ed] , gn,un,1 to e xact f requency t o m ulch
ColJins filter.

Tubes run about $17.
Outboard VFO ollt"rnting a t o u t put f requency p :us 455

kc. The rigs a re normally on 40, can be eun ve r- t .....1 without
too m uch trouble for 80 and 20.

Ex te rna l vower : aoo v @ 100 rna . Fflumen t s 6 or 12
vo lts .

Exte rna l sp ea ke r 3-4 o h m s .
Externa l r f gain contro l (de only o n ca ble} , 50K.
Mo u nts on 7 x 13 x 2 eha ss te.
2 good watts measured o u t p u t , enough to dr-ive a k w ,
Receive r- s e n ai tiv fty I m y . Re port s on the r-eceiver-

seet jo n art' that i t is very hot ,
T-R is a ccomplished by switc h i ng of B-plus line. C ir

eu itry is s uc h that no other connections need be s w itc hed
tor tra nsmlt-recel ve . Des ij{ ne,1 p rima r il y (or mob ile use
wher-e VOX is no t des ired.

Loo ks lik e t his w ill fill II real n eed . A gO;:J(] . rel luble
sideband transceiver wit h w h ic h t he h um w ho knows
virtually not hing about s td eba nd can make t he lea p to
s id eba nd. with a comp'lete s ta t io n costing less than a
comparable AM rig!

(C ontinued with p i.: on pag e 58)

2·METER HALO ANTENNAS
6-M£'IER

'?ixed ond M obile, fO f both 6 a nd 2 me ters . by

the pioneers in hor izon ta l poloriza t ion for mobile

• •communtccticns.

6-METER

~i . Pa r also ma n ufac tures a qua lity line o f

antenna s for omoleur, TV, FM a nd commercial

se rvices.

AT YOUR

DISTRIBUTORS

OR

W RITE DIRECT

HI·PAR PRODUCTS CO •• FITCHBURG. MASS .
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NEW P& :E-1 LA-400-C
LINEAR AMPLIFIER
NOW 800 WATTS PEP

FOR ONLY $164.95

by ITT FEDERAL LABORATORIES

The 80 thru 10 meier band -switch ing pi network is
designed for 800 watts PEP SSB, 400 walls CW, FM
or fSK and 230 watfs linear AM (co ntrolled corrier)
or 185 watts (co nsto nt co rrie r) with 50-70 ohm c c t
put. Popular 100 watt SSB e xciters require no swa mp ing
or matching networks to drive th e low Z untuned
input . Grounded grid circuit uses fo ur 1625's or 837 ',
on customers request. Meier reads RF dr ive , plate
current, RF amps output. New mod ern compact 9 " X 15"
X 10ih" gray cabinet also con tain s p owe r supply using
81 b's. TVI sup p re ssed, Portu it ic fr ee .

On e·Ye or Worranty on 011 Ports and Tubes
SEE THE NEW LA·400C AT YOUR DEALERS

LA·400C Ki t Com plete with tubes • . . .. . . . . . . . $164 .95
LA·4IJO·C W ire d ond tes te d S219.95

1?& ELECTRONICS INC.
~ 424 Columbio LofoYltte. Ind .

TUBES WANTED!
ESPECIALLY KLYSTRONS,

MAGNETRONS, MINIATURE,
SUB-MINIATURE AND

OTHER SPECIAL PURPOSE TYPES
HIGHEST PRICES PAID

Order by phone fr om Mr. Horwit of JSH

( •. • Letter f rom p a ge 57 J
The drcuitry was fi rst developed in the fabulous Jen

ninR"s shaek by Don John wn W6AAQ. father a nd midwife
to eorne of the most fa llCinating S8 rigS to appear on the
scene in recent years.

Denney Moore. W6MHP. hl:ls taken over production of
t he printed-eireuit boards a nd fu rnishing of t he ki ts of
parts and instruct ions. W6MHP p lus Mrs. Moore const t
t ute t he U. Moore Dompuny, wh ich ha s earlier put out
the Rl'l1 t-'Ct-O·M a teh, a gt-'m amung' SW R devices.

Orde rs a re now bei ng fl llt...1 by D. Moore Company. 1236
Vi r gi ni a Ave. , Retl wuod City. Calif.

• .• Jim .u or r i llll f tt WA&EX U

IVI'll Jim, you're jllSt a bit a/lcad 01 me. I got a good
'ook at it in the JCNnings eX/libit at the IRE shO".o in
,\fo rch ond am jllSt as f't1 thusiastic as )'OU about it . Paul
Ba rton, W6JAT u'cnt over all the details lor tnt". From
u'hot / can see, AIrs•.Moore sholl/d SOO" be up to hu elbtr,.I·s
in printed circuit board drillings. Hope you gOVt" them
one 01 ollr rate cords l'm'flh./ ••• IYay ne.

58

""'~ b~~s
J [L EerRO NICS CO.

DE'ARTMENT

13
1108 Veftitt 8lJulev,rd

l os Ao~1es 15, Clrlihllnll

RlchmorMl ' ·7[,44

GenUrml"n:
Wou ld you please a n nounce t he Bu r -li na ton Amat eu r

Radio Club In terna t ional Fi eld Da y H a mf'eet Itt Bur
Itng ton Vermont on J une 17-1 8 , . . t he largl;"!!t ham
fest north of Swa mnecctt . Reg tat ra t lon is $3 t hru
W10J O. Box 684, Bu r lin g ton , or $3.50 at the Kate, and
Includes a two hou r ferry r ide across La ke Champlain .

KI CEG Hrrt P erry
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E

A..llable onl,. trom :
Oellt , A7-5W£STER N RADiO

Helps you prepare for all U.S.A. commercia l
radiotelephone ope rator's l icense exa m s. Gives
the basis for a sound understanding of every
pert inent subject . Complete study-guide Ques
t ions and answers in one volume.
RADIO HANDBOOK -largest ever published.
The com prehensive reference source on rad io .
Gives simplified theory . . . la test design data
. . . more "How-to-Build " data than any book
in field $8.50
WORLD'S RADIO TUBES (Brans' Rad io Tubes
Vade Mecum ). World's most authoritative tube
book $6.00
WORLD'S EQUIVALENT TUBES ( Brans' Equ iva
lent Tu bes Vade Mecum). Over 32,900 com
parisons . . $6.00
SURPLUS RADIO CONVERSION MANUALS

Practical conversions of most popu lar surplu s
equipment, in 3 volu mes. Send stam ped envel -
ope for list of contents . . $3.00

each
·Order from Jour fnorile e ledronic pa tts d istributor.

I f hi" cannot supply, send u .~ his name and your
remittuncr, and U.'{' will su.pply; foreign, add 10%.

~~~~~:~b~~// //-0;;~~~~-. .Red uces in terhrence end for ALL Am;lteur Tr an s.
Nols. on All Mak es Short millers. Guaran leed for
Wave Receivers. Makn World 500 Watts Power for P I.
Wide Receptl on Stron,or. Net or Li nk Direct f eed.
Clearer on All Bands I ligh t. Neat . Wu.thenJr"f

Complete .. Iho...n lou l lenglh 102 ft. "ltll 81 ft . or 12 ohm
bal anced ' eedll ne. III -Impact m"Med re~onant lrapl . (Wt. 8 oz.
1" x 5 " l{,ng). You just t une to desired band for beamltke re 
SU ltl. EXl'e llent for A LT. worM -wide snor t-wave eecefr ers end
emaleur trammHt..rs. For K O" ICE AN D AI.1. CI.AS~ A~lA ·

TJo:r:1tS l :SO . :XTR.-\ TU:-;EltS on GA IlOF,TS NEEUED '
Ellm lnalea 5 aepan le anlenn.. ...lth ex"ellt'lll ~r'onnanf'fl
lII:ua ra nlN'd. Uae as InveNed V for a ll band \)ower l a in . 1\0
JlA YWIIlF. HOUNE Al 'PEAnAr.:CEI . :ASY IN STA LLATIOS I
~ O ·40 - 20 ·15·10 meter banda. Ijomnlete . .• .. . • . . .• .. . • . •$ 14.95
40-20- 15-10 meter bAnds. 54-ft. ant. (uest. tor w-w awl'a) 13.95
20 ·1.~- 1 0 meier handa. nUBI Trllll. 24-ft. Ilnl.nn • . . . . • • •• 19.95
S E ND ONLY $3 .00 (ruh. ek.• n,o ) anll I>a,. postman bal anee
( '0/1 plua poli ta.e on arrhal or lend fu ll pr ice tor postpaid
delhe..,..

~
( Summerland 8 Califo rn ia

r- l! Ou lers: Electronic distributors. order from us.
~ _ Book5 tores. libraries , newsdulers order from Baker &

.1;_ Taylor. Hillside. N. J. hPOrt (tlc. C;lnad;l ), order
trom H. J. Snyde, Co.• 440 Par k Ave. So.. N.Y. 16,

RADIOTELEPHONE
LICENSE MANUAL $5.75

FLORIDA RTTY BU LL ETIN. Fred W. DeMotte
W4RW M. P.O. Box 6047. Devtcne Bee ch, Florida. $3
per year including membership in Flo-Ide RTTY
Society. Mostly operoti ng news with 0 bit of technical
info now end then. All TT men should be gett ing
t h is.

SI DEBANDER. OfficioI orqe n of the Single Sideband
Amateur Radio Assc cie tion. J 2 I nn Street. Lynbrook,
L. I.. N. Y. Subs include membership to SSBARA: $3
per year. Monthly. Primarily operating news and chit
chat for t he SSB OX gong.

THE O LD TIMER'S BULLETIN. Published by Bruce
Ke lly W2ICE. Me in Stre et, Holcomb, New York, four
times a veer. $1 pe r yee r, Pictures and discussions of
old ham gea r, old ha m c ps ond old ho m doin gs.

VHF AMATEUR. Published monthly by Bob Brown
K2ZSQ(TJ, 67 Russell Avenue , Re hwev. New Jersey.
$2 per vee r. O pera ting news fo r VH F'ers.

DX·Q SL News Letter. Clif Evens. K6BX. Box 385.
Bonito. Colifornio . Published q ue rterly. 40¢ eech: An
nual subscription $1.25 (four copies ) by fi rs t class
moi l ($1 .50 for ox stettons}. Li sts a ll QS L Bureaus.
mana gers for re te ox stat ions, etc. Why not send
you r old Callbook to 0 OX ham? W rite CHf for the
nome of someone who needs it.

SOUTH ERN CALIFO RNIA RTTY BULLETIN. Mel ,;11
L. Swen WbAEE. 372 West Warren Way. Arcedie.
Celtfcmle. $2.75 per year, not including me mbership in
Society. Operating news end some technical artic les.
This is t he oldest TT -.lulletin going. All TT men should
also ge t this one. Month ly.

1111/111/1111111111111111111111111111111111111111111111111111111

Other Ham Publications
In lieu of ha lf of t he magazine bei ng filled

with s pecia lized departments, we r ecommend
that you subscr ibe t o the bulletin of your
s pec ia l in terest. You get a lot more news and
get it faster t his way . . . and you encourage
the fellows who are putting out these bullet ins.

73 HAM CLUB BULLETIN. Mervin lipton VE3DQX.
3 11 Rosemory Rood. Toro nto 10. Onte rlc. C enede.
Sen t free to 011 editors of hom cl ub b ulletins month ly
to keep them ebreest of whet is go ing o n with 011
the other hem clubs. This is on e xce llent sou rce of
news for p utting toge ther your clu b bull eti ns. To sub.
scribe to th is news bulletin just send ., copy o f you r
own clu b b ulletin to Mervin.

DIRECTORY O F CERTIFICATES A ND AW ARDS. Cia
Evans. KbBX. Box 385, Bonita, Co l. Comp lete Direc
tory plus one yeor of revisions [querte rlv] $3.50. Add
75¢ for lst class mail: $1.25 for airmoil ; OX stetions
1st class ma il edd $1 .00. Needless to say. th is is the
most comp lete collection of date on the hundreds ot
certl flcetes and ewe rds eveileble.

I1IIII1111II1I111111111111I1I1111111111111I1I111111I1111111111I1
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SUICIDE Radio Bookshop

K'J'V 'l'OlVERS

13-REFERENCE DATA FOR RADIO ENGINEERS.
Tables, formu las, graphs. You will find this refer ence
boo k on th e d esk of almos t eve ry electron ic en
gineer in the country. Published by Inte rnational
Te le phone an d Telegra ph. $6.00

20-RTTY HANDBOOK- Krelzman (W2JTP). A·Z of ham
Te letype . Very popular book, low ~upply . $3.00

49-ELECTRONIC COMMUN ICATION-Sh" d. "
Everything you need to know about e lect ronics,
electrici ty, and rad io to pass FCC amateur or corn
mercia I license examinations. Thi s text has wh at
you hoped to fin d in the Amateur Hendbcck: de
ta iled thorough explenettcns of eve~y phase of rad io
an d electronics. 937 pages. This is one of th e few
really complete texts on the subject. $ 13.00
53-BASIC ELECTRONIC TEST PROCEDURES-Turne r. Thi5
book covers jU5t about every pouible type of electronic
test equipment and ellplain5 in detail how to U5e it for
every PUrp05e. r eding : audio equipment, rece ivers,
trcnsmltters, tro n5i5ton , photoce15, di510rtion, tubes,
power • • • e tc. $8.00

76-MODERN OSCILLOSCOPES & THEIR USES-Ru iter.
Second edi tion. Sho ws what a 'scope is, w ha t it doe5
a nd how to use it for radio, TV, tra nsmitte rs, e tc. 346
poges. $6.50

79-TRANSISTOR PROJECTS-Skip the theory a nd 51art
having fun . Radi05 ' 5elf powered, shirt pocket, regen.
erative, ecrner-power, headphone. In5trumenh and ee
Ce5$orie5: $ine '5quore wove generator, preamps for
VTVM'5, gain checker, shortwave calibrator, phase
5hifte r, $ub 5t itut ion box. Plu5 remote Ira n5i5tor ear, elee,
Iron ic camp au, simple osci lla to r, lamp contro l, multi•
impedance amplifier, e lectro nic counter, porta b le power
supp ly •• • e tc. $2.90

33-WAVE PROPAGATION & ANTENNAS-Welch. Highl y
re com me nded by th e propoga tion experts a 5 the be5t
Book on th e subject. $5.75

40-RADIO HANDBOOK, 15th EDITION-Orr (W6SAI).
rhi5 i5 fa r o nd away the be5t amoteur rad io ha ndbook
ever pri nted. Over 800 pages. $8.50

52-HOW TO READ SCHEMATIC DIAGRAMS- Markt.
Compone nh & diagram 5; electrica l, e lectronic, ec, de,
a udio, rf, TV. Storh wi th individual circuih ond carrie5
through complete equipmenls. $3.SO

32-RCA RADIOTRON DESiGNERS HANDBOOK-I 500
page~ of de5ign notes on every pouible type of circuit.
Fobulous. Every des ign engineer needs this one. $7.50

2 - ELECTRICAL ENGINEERS' HANDBOOK 
Pender. Mci lwa in. This huge book should keep you
busy for months just reading the interesting facts it
contains. There is hardly any problem in communi
cation or electronics that you can't find covered
here. Excruciat ingly thorough. 16 18 pages. $ 10.00

6-VACUUM·TUBE CIRCUITS AND TRANSIS·
TORS-Arguimba u. Designed for both beg inne rs
and eng ineers. Mat h ke pt to a minimum. Simple
explanations of complex ideas. You'll know a lot
more about rad io after you read t his book. 646
pages . $10.25

8-RADIO.TELEVISION & BASIC ELECTRONICS-Oldfield.
Logical presentefion and de$criptive iIIu$trotion make
thi$ on ideal book for the beginner. Wri tten by plf·
lea rning of electronics principle5. 342 page5. $4.95

On the ott cha nce that someone may read thi s
a d w ho h as the bUJf to r ead a little on t hei r
fa vorite su bject , we ve la id in a s tock of the
followirrg b ooks.

Sullivan, Illinois

FREE

~OToR" DRIVEN

~=o-.---~ MATCHING SYSTEMS

GIANT
CATALOGS

• Ham Gear
• Toolse Tubes
• Electronics
• Radio· HI-FI

i-.o. nux 294·

INCLUDES
500 PIECES

FOR $3.00
ONLY POST
(Worth $85) PAID
Our Pok Includes: Disc,
Tubulor, a nd Cerom ic Con
densers-pius Precis ion Re
sislon-oll o re

Guaranteed Per f ect

244 Everett Ave. • Ch ina SO. Mass.LEKTRON
':"'1111111111 11111111 11111111 111111111111111111 1111111111111111 11111111 11111 11111 11111 1111111111111I1111 11Hl llIlllllllITntl ll llllllll lllllllllllllllllll'~

Old Call Books
~

~

~

a
~

a
Few OX cperetcrs con efford to buy", Call

book. If you have one that is less than three
= =

years old thot you would like to send to a DX
hom then drop a card to Cliff Evans K6BX
and he will send you a letter from a DX a

hom that would li ke to have your Cellbcok.
K6BX, Box 385, Bonita, Cellfornie. We t hink

_ this is a wonde rful se rvice and exte nd our best= a
0=' regards to Cliff for his work.

~
~

~,1I1111111111111111111111111111111111111:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:1111111.,

REMOTE -BE4M
ANTENNA. I MATCHING .."..".....

UNITY SWR ...

6,10""'11 METER SINGLE
10,11,15-20 SINGLE Y'\
TRI BAND ( WIT/.I CONS OL E)
..... R IT[ FOR BROC..VA CC _

lU:'ocll J5~~ ~,ue"eGe (:"rol'l'
~ EL E CT RON IC: S IfAN$AS CITY $6, M O.

Doesn't it make a lot of sense to let
the a ntenna come down to yO ll 0 11 a
KTV Tw ill-Track T ower rather than
ri ski ug a lot of the insurance company's
money by cl imbi ng up to make adj us t
men ts or changes ? See pho tos of the
tower 0 11 page 6 of the March 73 and
send for li terature, prices, specs.

INTRODUCTORY OFFER
QUIl: WORLD FAMOUS JUMBO PAKLektron. Exclusive
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SAVE TIME AND MONEY

MONOBAND BEAMS

10 METER-3 Element • • $211.50
Mode l No. A28-3. boom 10' JI: l 1h"
10 METER-.t Element • • $42.50
Model No. A28.4, boom 18' x 1-%"
15 METER -3 Element • • $32..50
Model No. A21 -3 boom 12' )l 1!tV'
20 METER-2 Element •• $45.00
Model No. AU-3, boom 10' x 1%"
2D METER-3 Element •• $62.50
Model No. AU-3, boom 20'6"xl -%"

See you r d i,tribulor or write for
fREE CATALOG

full Sind

•Wid. Spaced

•Lig ht Weight

SO-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. I (second edition). This book g ives circuit d ia 
grams, photos of most equipment, and rather good and
comp lete convers ion instructions for the follow ing : 8C
22 1, BC-342, BC-3 12, BC-34S, 8C-412, BC-645, BC-946B,
SCR-274N 453A series receivers conversion to 10 meter
receivers, SCR ·274N 4!i7A ser ies transmitters (co nve r
sion to VfO ), SCR -522 (SC-624 and SC-625 conversion
to 2 meten), TBY to 10 and 6 meters, PE-l03A, BC
I06SA/1161A receiver to 2 meters, Surplus tube index,
crou index of A/N tubes vs. commercial types, TV &
fM channels. $3.00

SI -SURPLUS RADiO CONVERSION MANUAL VOLUME
NO. II. Original and conversion circuit diagrams, plus
photos of most equipments and fu ll conversion dis 
cuuion of the following : BC-454/ ARC· 5 receivers to 10
meters, AN/APS-13 )lmtr/rcvr to 420 me, BC.457jARC-5
)lmlrs to 10 meters, Selen ium rectifier power units, ARC-5
power and to include 10 meters, Coil data-s implified
VHf, GO-9/ TSW, BC·357, TA·1 2B, AN/ART.13 to ee
winding charts, AVT-112A, AM·261A IC, LM frequency
meter, ro to to rs , power chart, A RB diagram. $3.00

u. S. #1ELECTRONICS
(:I division of AMB ER INDUSTRIAL CORP_ Dept. A7
1920 E. EDGAR ROAD (Right on Highway U.S. 1)
LINDEN, N. J .-OUOIS from ESSO RESEARCH LABS

PE- 103 Dm. : w/ftl ter . Itart. rei.,.. bat. eable
In 61' / 121' @ 211/11 .; out 5001' @
160m.. • • . • ••• ••.••• ••••. • ••. • • • • • • 12. 50

SPECIAL THIS MONTH
6 METER TRANSMITTER

$ 15.99 list

NOW $7.99
thi ' month anI.,

1 .attl Input to 6CX! final,

INCREASE VERSATILITY
ELIMINATE OBSOLESCENCE

BUILD YOUR EQUIPMENT
WITH VANGUARD

" PCM', " *
· p r in ted circu it modules.

• Lar gest 'eled lon of cir _
U lli.

• Lowest eeet ,

• Every modul e Is luted.
lIuaranh ed a n d com ~I ct e

w I I h I u b e l . tl'llnSilton.
a nd cryslals When reo
Quired.

SPf"C'II'1n tloos: Crn tal oonlrolled .
52 ohm li nk output,
I'....."·r rt'<luh..mente : 250 V. DC @ 35 ma.. 6.3 V. @ .45 •.
Send Itamped self_addressed envelope for complete 1111 of
VA NGU A RD PCM' s:

VANGUARD ELECTRONIC LABS
Dept. H.5, 190-48 - 99th Ave.• Holli. 23, N. Y.

R245-HOW TO USE GRID_DIP OSCILLATORS-Turner
/K6AI). Con.truct ion & use., a n important book. $2.50

82-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . III - O riginal and conversion diagrams, plu. some
photo of these : 701A, AN/A PN _I, AN/CRC-7, AN/URC-4,
C8Y-29125, .50083, 50141 , 52208, 52232, 52302 ·09, fT.
ARA, 8C· 442, 453·455, 456-459, BC-696 , 9.50, 1066, 1253,
241A for )ltal filter, MBF (CO L-43065), MD-7/ARC-5.
R-9/APN-4, R23-R-28/ ARC-5 , RAT, RAV, RM-52 ( 53),
RI-19/A RC_4, SCR·274N, SCR-522, T· 15/ ARC-5 to T.
23/ARC-5, LM, ART-1 3, 8C- 3 12, 342, 348, 191, 37.5.
Schemat ic. of APT-5 , ASB·5, BC·659, 1335A, ARR-2,
APA10, APT-2. $3.00

83-THE SURPLUS HANDBOOK, VOLUME I-Rece ive r. and
Tra nsmitte rs. This book consist. Illnt ire ly of circuit d ia
gram s of surplus equipment and photo. of the gear.
One of the first th ing s you really have to have to
even sta rt con.idering a conver.ion of surplu. equip
ment i. a good circuit diagram. Thi. book has the
foll owing: APN-l, APS-13, ARB, ARC-4, ARC-5, ARC-S
VHF, ARN-S, ARR-2 , ASS-7, BC-222, -312, -314, -342,
-344, -34B, -603, -6 11, -624 (SC R.522), BC-652, -654,
-659, ·669, ·683, -72B, ·745, -764, -799, -794, BC-923,
-1000, -1004, -1066, -1206, - 1306, -1335, BC-AR.23 1,
CRe-7 , DAK ·3. G F-11, Mark II , MN-26, RAK-5, RA t-S,
RAX, Super Pro, TBY, TCS, Re.i.tor Code, Capacitor
Color Code, JAN/ VT tube index. $3.00

R235-RADIO CONTROL fOR MODEl BUILDERS - W inte r .
One of the be st and newest books a vailable on RC. $4.25

RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.

(N.Y.C. add 3% tax)

Order Form

City .

8 13 20 32 33 40 52 49 53
80 81 82 83 R235 R245

F~r Ree. -X mll'. It.t. contr. ; 80 ch. :
27-38.9 mCI. . . .•. . • . • • . •••• .• ••...• 10.95
20- 27 9 mea lame al B C -GS9, but no
Ipkr. •••• .•. .• .• . • . . • • •. . . • . • . • •• .• 10.95
X rn tr A:\f. 4 ph.• xtal eontr. 30w, 18
tubee very good . . • • • • • • • • • . .. .. . . .. 22.50
X mlr. 20-27. 9 mCI. 30w. I u-ch. :lt al
NlIIllO!. .•...... .• .•... .. •..•.. .• new 8.50
~a llle as He · GOt . u cept 27-3 9. 1 mel . a.so
121' Dynamotor (Gr DC-G04 or BC-GSt 4.95
X mtr 5.3-1 mn. complete .../ tub" &
:ltal • . _..... ...... .............. . .. 7.50
nee. 195-420 k,," wl 5 tubes . 11Mb on
24 ·28 "de ••.. . . .• .•. . . ••. . . •.•. •••• 8 .95
mal t base ter mGbitl mount .. . . . . ne" 1.95
u",b lle phe~t m ike •. •..• • . ••• • .•. new 1.00

BC-G20

BC-1 206

BC_684
DM -35
8 C.4SS

BC· 604

SC R· 522

BC·6S9

Mp· 22
T -26

Our new catalog is now reCldy. We held up
pu blicoti on in order to get a 101 of brClnd new
surp lu. iteml in it.

TERRIfiC BARGAIN I GO·9 TRANSMITTER, 9 I
100 W. 0.:)..18 MCS_ BRAND NEW .•..•.•• •$5 .50

THOUSA NDS Of ITE MS-T HOUSA NDS Of BA RGAIN S
Write tor f rtf! Illling- 25"; d elJOl' lt on C.O.D. oroen
ltlnlmum order $5.00. .\ 11 pr ices f.o.b. Linden, X. J . Some
quanti ties Bro lted. Prices Subject to Chanle W ithout NoUce.

State .

. . . . . . . . . . . .

. . . . . . Call .. . . . . .

2 6
76 79

Address .

Name ..
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DIRECTIONAL POWER COUPLER
50 TO 500 MCS - 10 TO 1000 WATTS

41NSTRUMENTS IN ONE Advertisers Index

BOSTONIANS! ---.

Alden 52
Allied Radio 64
Alltronics- Howard . . . . . . . . . . . . . .. 53
Arrow Electronics, Inc. . . . . . . . . . . . 7
Barry 50
Candee 56
Central Electronics 8
Clark 51
Clegg . . . . . . . . . . . . . . . . . . . . . . . . . I
Colorado Hom Directory . . . . . . . .. 50
Columbia . . . . . . . . . . . . . . . . . . . . .. 54
Cushcraft . . . . . . . . . . . . . . . . . . . . .. 61
Editors & Engineers " 59
EICO 5
Evans Radio 49
E-Z Way Towers . . . . . . . . . . . . . . .. 6
Finney 21
Globe Industries 52
Gonset Cover II
G raham 62
Heath . . . . . . . . . . . . . . . . . . . . . . . .. I3
Hi-Par 57
House of Antennas 62
International C rystal 2, I I
J SH 58
KTV Towers 60
Lafayette Radio . . . . 19
Lektron . . . . . . . . . . . . . . . . . . . . . . .. 60
L-W Electronics 53
Mach 60
Mops 52
Me~ury. . . . . . . . . . . . 62
Multi- Products . . . . . . . . . . . . . . . . .. 51
Not iona l Rad io Cove r IV
Neil . 49
Petersen Cover III
P & H .. 58
Radio Bcokshop 60
Reyco 51
Seg Electronics . . . . . . . . . . . . .. 54
Shorecrest 55
S b . rU SC ri P Ions _ _.. _ _ 6
TAB 63
Tapetone 57
Technical Material Corp. . . . . . . . .. 17
Telrex 51
Texas Crvstels . . . . . . . . . . . . . . . . .. 55
US ;#: 1 Electronics 61
Vanguard Electronic Lob 61
VHF-UHF Associates 62
Western Radio (Nebra ska) 59
Western Radio (Son Dieqo] 53

J BEAM

220-440 me

ASSOCIATES
P. O. BOX 1068
FAIRFIELD, CONN.

TWO METER
OMNIDIRECTIONAL
TURNSTILE ANTENNA

HO USE OF ANTENNAS
11 53 Easl 82nd sr., Chica g o 19, Ill ino is

Te le phone SO 8-9282

J Bea m
S k eleto n

Sl"t
Now, the "s~e leton slot" a nte nna you ha ve
waited for . Ava ila b le in " 73 comhina tions"
a ll with consta nt impeda nce - broad band ing _

Coeul or o~n f_d-ligh' weight-rugged-Models
from 2 10 64 e le ments-goins 10 match-low SWR .

fl -,." .. n ..... / ..,. .1.. , aUs • _ • •nailable ,h,..... , h J~«l~....

VHF-UHF

J BEAM

50·144 me

NUVISTOR PRE-AMPLIFIER
EXCEllENCE IN PERFORMANCE

MODELS TO COVER:
48-60 MCS-

417.A GROUNDED GRID PRE-AMPLIFIER
$21.95 LESS TUBE 539.90 WITH TUBE
Eliminate Ihe guenwo rk fr om yo ur motching problem s.

Quarter wove lil'l e or ba lun transfo rme r.
Any frequency hom SO to sao me
Any impedance ralio between 50 cmd 600 ohms
Writ. for bulletin E50.-600

MODEL G-SO
140-150 MeS·

MODEL G·l44
210·240 MCS-

MODel G·220
410-450 MC5

MODel G-432

BULLETIN E-512.

$19 9S Eoc~ un it i,:!dividuolly oligned for
• o p tim u m noise figure.

STANDING WAVE RATIO
MOOUlATlON MONITOR
FielD STRENGTH METER
LINE lOSS
52 ohm mode l; l52
75 ohm model, L75
BULLETIN E-5275

$24 SO ~a,h uni t ind ivid ua lly o l i~ ned . to
• ,n$ure perfect meter calIbratIon.

Ari, . 1 You',. surrounded by Bob O,<:Ihom W1KTJ.
5Ite"licol? Well, look for yo urself . Visit .ith.r of the
Groho", slor• • and ••• tremendous quantiti•• of new
and reconditioned ham gear 01 New Englond's .,,,ly
. Jld u.:... . hGm Ilot•• . It', worth the trip.

~orlh o f R" lt on .t S o u t h of Roston . t
505 1'h ln , Re adin. 1105 N. ~lain. Rendolpb
Phone I 9"""-4.0 00 Phone : WO 3.5005

~
$3.95 P.P.in

U.S.A. • Fixed or Mobile • Ca n be
n acked s Li~ht Weight . Excellent for CO & Nets.
Elements, Hub\ H ardware. Phasing Section, and In
srrucrion Sheet neluded.

MERCURY ENTERPRISES G':::Y:~~"".
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750MA" TOP HATS
400 PIV at 300 MA

20 for S7

L• • Prn,d • n OG SILI CON DIODES
rat~.1 3SIl(l"'/ 2 fl6rm. «i 200 .\1& Id' I nll""
36r n th : 10 for $3.25 ; 100 fa r 127 :

! I 1 T UBE S P ECI AL I I I
4XI50 D-lll'ffiO"ed f rom Govt. eQulp
ment, T ested . $3 til .• 2 tor $5 . F ilament
Xfmr. $2 . F ln L come, fint l u u d.

GE N E RAL P URPO SE-PN P
COMPUT E R GRA D El

u se II A mPllll.er---03dUalor-nIFl
LOlrlo-Serfoam p--Power S llPPly

P ulse Ampli fier or nigh Curren t S wiuh
Veb. v ee. v ee Atlpro'l 40V

G P 3C r ated 300 Milliwattl 65(' , @ t o
lor $5. 100 for $39

GP IOC Ita ted 1 \\Itt !lOt. 6 $5, 100 $63

SILI CON DIODES
General Purpon
Spee ial 2 lor SI

--~~-

" SU NTA B" S SE LENI UM PHOTO CEL L
2BP 75 u a 3.11. 3 ." t40~. II f ... S4
5AP I" Ola.• SBP / S\I &. Red 220jla .1 55

IS AP 7SO ua. IS." Oi• . SI.45 @. .. for S5
10 BP 350u • . I . I I / 16" Red. 175~ . 10 I,r $7
10CP 750 u1 . B•• I! ." c I."S@, .. lor U

'CAPACITOR INPUT DERATE 20·,. :
l $!i or morr lhlK lI rm wr pa, 1'. I' . / I ' .S. A I
SPE CIAL! TRANSISTORS &. 0100£5 11 1

F'ar tor, Tr'tt<l h Guaranl"'llI.l l
FULL LENGTH LEADS

:!:" I 23 1' :'01' 4!i ' . 12 for $5 , 100 /$37
2:'0 292 :'0 1':'\ 4!i r . 12 lor U . 100 /S 37
:!:'O 2!l':1 :'0 1'::-; I .V . 12 for $11. 100 /S 37
2 :'022:1 1':'01' Illl r 100 /$65
2::-;597 1' :'0 1' $1.90 6 /tI O
2:'O 59~ t ' 1· ' 1.90 &/$10
2:-;5!l9 1':'0 1' SJ .50 _ 3 / $10

rmJ /pi... rllli lph rills /pi... rllli /pl ...
17 / 2S 35 / 50 70 /100 1"0 /200

14 _ 19_ 29 - 34 e
-;,~.c'"f~Pi ''' r ills / pi... rills /p i... r ills /p i...

21 0 /300 280 /400 3.50 / S00 " 20 / 600
431 55 - 701 $1 .00

nrll /p l... rllll /., I... rllls /., i ..- r 'lII /., I...
.. 90 / 700 560 / 800 630 /900 700 / 1000

SI.25 SI.50 SI.10 S2.00

NEW " VAC DAC" jfl SILI CON
T UBE REPLACEMENTS

WITH B UilT I N RF SU RG E &.
S E RI ES BA LANCIN G

P ROTE CTI ON
TYPE VR MS/ P IV AMPS
~T1l6fl 5000/10400 0. 3
:-; n 16 r.o00/1000 0 .3
ST5R4 19t10/2S00 0 .5
:-;TSl:4 1120/ 1600 0 .6

"YAB"_YHAY'S A BUY.
BARGAINS

-c~W VarlaCI /or equl1" 0 _135vn.5A . 515.50xew Varlaa/oreQul1" O-135V /3 Amp $10.65xew V a rl l('l / or eQul1" 0_132V/1.25A . $7 .25
R F - '-fTG m ·;1415 )ra & 5 A mp S4@. 2/ $7
nc-~n:Tlm D ej ur BOO )(a / Z% " 53 ft. 2/ SS
D C MTR 100)fa / 2 % " $3 @. 2/S5
R F -IITR weston 750~ta/TC •• . . $4 @. 2/$6
DC - '-IETt: lt One ) ta /4" R d. $5 @ . 2/$8
TR~ I'WR DIODES ' Uti to 3amp . . 4 l or $I
Tn.!'I PWR DIODES· Uti to Samp . ... for $1

- Heat li nk mounted.
RS OOl ' Jo; H!'IC'OI'E 'rImE 2·· .• . $5 @ . 2/$9
r.il r-: J -lo·AN II or 12VAC/ 60 Cys $2@ . 3/$5
J...:EW PH I r-: T CKT · PANEl •• 1111 2:t: .on2'· $2
lN34A 4St' @ .I !)/$S: lS3!)$I : I N3f170. @:

XTAI.. O".:N-115" &Tht-rmOitat .. •. . 52
JUower ~4 V DC/10nCFM , ..• . $3.98
Xmltt ln r Mlta· • .008 @ 2500\". 5 tor $1.00
4.1000 ..4. Air Rocke t. lell chlmoe,.• •• •$9.95
8298 Sor1l:et sse . 18;1 !'locket • • . • •. . . • .• •$1
4:t:150 C"ramtt/LOKT.'L 2 f M' 51 .00

2:'0155 51.39. 2::-;1;6 $1.80. 2N" 111 $ 1.
2::-;178 $1 .7 5. ZS2U 51.50. 2:"'255 51 .2 0.
2:"."270 $.95. 2:'0274 $1.25. 2::-;40B 5.80.
2::-;5H 51.20. 2:"'5,8 51.80. 2:"579 52 .20.
2::-;S.'l1 $1 .25. 2:""''''2 $2 .10, 2:'0174 $8.50.
Z::-;H3 $.650. 2::-;610 $1.60. " ::-;671 $2.

NEW 8ATTER Y C HARG ER BCIi.12V
F OR 6V OR 12 VOLT BAT TERI ES.

TRI CK LE &. t ULL C HA RG E up to" AMP
Charges 8 & 12 volt batterll"1
B uilt B C8 -12VD. • . • . '10.00
BC8. 12VK preauembled

Kit.. . . . . . . . . . . . . 7. 50
game excene rated 2.5A

nCA12A n 8 .00
nC6 .1 2AK Prosu l emblet

Kit •• . • .•• • .•.•. . 6.00

! on
8;; no
I. !il ~,

%.7;;
.... 1.25

...... 1.211
I 2n

$12 .0 n

1111 3.4 5
811A 4.41
812 ... " :Ian
als 11.!1.'
il lS 1.1.\

THAT"S A Buy
"TAB"

llUJ Liberty 51., N . Y. 6 , N . Y• • RE '2·6245

1i"TAO" Tube. F.".", To.'ed. ,•••"d.
Su Man thl Guaranteed ! N, Re jee tl ! SOllfeell

GOYT & MfGRS Surplusl New & Used
~:f . ~ !l 6 Bl 7 1.:!5 II, /3:. \ {, .\" 1

.80 6C4 .4;; 43 .n, I ':":::::=-,"':':'::::':=:"'''::'=_:'':::::'''_:'::'_ggl . ~ ;; :g~ .69 "5 ' .491
003 ", " 'C, i .ns 50 L6 .on

,,0 1.08 R K59 1 3'1
~i~ .19 It, T,,,d, / RK 60 1:11
18 3 . ~lI! 6C 8 6 MI HY 69 2.20
I Lot .99 6C D6 r.rn 75 .&1

I R4 5i~i :g[: I ::~ ~3~7 5 ...: 5:~~
W, SUN.p TII }" I! Wh., Do l U H. J·"

IR 5 . ~8 6CB6 • • • •89 4PR 60A ' 31.50
:~ ' , : 6CGI 1.1:! " - I25A !7.511
IT4 ' ~ j 6C M' · r 9 .X I ~O G I5.M
ITS :9j 6CSi _ ~O 4 X2"OB 41 .1111
l UI • 6C U6 1. . 9 • . 4GOA 41 J5
IU5 l SI 6 06 99 4E 27A 39 :nll
IX2 ;s 6 E5 __.._ a 2511TL 19.n
2C39A····_ ~ 6f"4 %.49 307A 2/S1'CO, , 6F5 63 316A 5 / S1

........ . 50 SF' 99 VR92 5 /11
SenJ 2'; /0' C.'tUor!

',",3 8.50 H7 99 388A 3 /$ 1
l,; I 2.11,1 6 f l 1.39 350 A ! , 4 ~,',0,',,' , . !~ 6H6 59 3,-' 0 , t.•. , 614 1.7 2 ,

2E24 1.90 U S 59 -171 B ,95
2E25 2.50 US :59 H ..6 " 3. 911
2E26 2., .·. 6J7 .99 .. 168 HU ll
2E 30 Q 6JI 1.39 450TH .. ~ :1. 0 11
2E35 1 1'; 11 li K6 59 450Tl 13.00
2K25 9.15 6 K7 ,!! 4liO 11 .:,11

1111 Tuh" Slo(l,d '" Low Pr;( ,,!
2 1< 211 34. 00 6 KI .99 70 3A Q
21<21 311 .nll 616 1.19 707B 3 ,5u
2VS 21St 6S N7 _7! 71 5C Ill .!ln
2:1: 2 4~ 61. , 9!1 717A S ' S I
3 A4 ,n 6V6G T 90 72UB _._ 5.00
U S 1.00 6X5 .49 725.& ! .':;
UPI 5.95 12AT6 59 103 _ 3 .50
38 P I 3.9!'I 12AT7 ~9 104 .. lutS
3C2.. 3.50 12A U6 .ea 105 ...... 11 .110
SD 2S _.... 3.95 I2A U7 119 11"' T J I

W I' 8"7.' . tr' .. S,II! ' , .....
3£ 29 6:00 12AX7 .19 501 1.10
3Q4 68 12AY7 1.:!9 5/ $5. 10/ Sl !
3Q5 6 12B" .9.•
4.65A 13. 50 12BA6 .6a
"·125A 2U iO 12BA7 .9!1
4·250A 34 .00 12BDII ,j !/
4XI50A .. Q 12BE6 .S9
4X250 36.0u 12B H6 .tn
.. X500 3'. 01l 12BH7 .99
5 AP I 2 .9.-, 128 Y7 t.en 826 as

W,mltJ T'II Sel' tlfl J Eq"ipm""
5BP I 1.95 12BZ7 .!I~I 1215 ........ 9 .00
SBP 4 1.9:> I2H6 .." . ;:; 1129 B ~ flU
5CP I _.. 4.99 12J5 69 832A 1.00
5CP7 9.00 12J7 69 833 A .. 361111
5 R4 l.nll 12J I 1.3.; 137 ! , S2
$l" 90 12K I 119 I6flA • . •. :Z,45
5U" .99 12S A7 .6!1 95" III I S1 1=:C'~~~:':::':-:::~:::~7.::::::~;:;-;-5 V4 119 12SC7 ~9 955 3 / 11
ns 60 12Sf 5 .S!l 957 3 / S1
513 .S!l 12SG7 .. .89 951A 2/S I

S,nd 2'; 10' C.Mor,!
15GP22 . 89 ,011 I2SH7 89 991 ....... 5 111
6 A7 1.00 12SJ7 15 1614 •••. 2,75
6AI 99 125K7 .15 161 9 , 5 / $1
IIAB4 59 125L7 :HI 1620 2.00
I AC7 12 12SN7 69 1625 3/ .$1
6AG5 .65 12SQ7 89 1626 5 / S1
6AG7 15 125R7 89 1629 4 /!1
6 A I<5 69 ISE 1.1 9 2050 I. .~,
6Al5 59 15R 41SI 5517 1.25
SAQ5 .66 fGI7 Q 5601 395
T op US Paid lo r 304TL. 813. 81111 . 81111 Tu b"
6A Ra 1.9 5 1911 1.16 5618 3.2 .-.
6A5 7 3.49 24G 3 .50 565 1 1.3.•
6AlI 2/$1 25 A6 1.19 .~ 65.. 1.211
IiA U6 79 25 A7 2.19 5656 4.25
6 B8 1.3:> 25C5 ' ~ l S 6~3 1.15
6 BAli .59 25Lli 7. ~6 0 90
liB U . ;)!'I 25T nll ,,611 6 1.7.•
6 B Gli 1.49 2.;l5 7! :1687 1.1 5
fi B HI .79 2516 15 569' 4.,11
6 B J6 .... -" .7! 25Al :J II!'! 572 5 1.9.•

Top US P"id /0' XMTI R T"bt/ !
6 BK 7 __ . !lQ H i 27 .. 3 !1l :1732 .... ,
6B L7 1.3 5 HV 27 19 39 5736
6 B N4 6'1 28 0 7 .119 57" 9
6BN 6 1:UII t e l 3 l a .on 5750
6 B N7 1.1l9 EL34 3 .4(1 573 1
6 8 Q6 1.19 35A5 .II!'! 58 1"
6 B Q7 .99 35 L6 .39 5879
6 B X7 1.11 H T 4 HI 5894
6 BY5 1.HI 35Z5 1.2 5
6BZ6 .91 R K3!l 2.99 No S'~-Wr ~l t !

"TAB"
TERMS : Min Order "-25'1,
.Ith erder F .O.B. N,. Yo,".
Ten Ill' Ivarantee. prlu .t
mdu. , nl, . Our 11Ih , ..r.

"o eel sho wn OIl' $lIbiec ' ' 0 c /long e.

•
•
•
•

•

THE BEST KITSI...
0.
0.

"TA." FOR.

I)LUlo:'On lU S t: _\ IH ".\ ~lTG KIT .. $ .30
1U1l '~1l HMH; ~ 1 1t'A xrrn nrr.... $ .30
BELl 'O I'O\H:R Ut;AT 8 1:\" K WITH

t· ! :'O!'\ so S Q $ 1.25
xrr n IO!IJo:!i CO.\II' I; Tt:n 20 (' .8/$1
KITTlISSTIt:'OI'Nor . ·J\' I'. 39(' @ . 3 for $ 1
I N34A DIODES 23c @ . 10 l or 52. 100/$ 18
JSIOormoce thb Hem we P~)' 1'. 1'./ U. 8 . A.)
GTDI HIP OWER.ROUND .
TRN SISTR S F acwry Te~t ed ~

· · 'lIFO In U.!'I.A.
2:\271 or 2:"."H I @ S%.ZS,
2:"."278 or 2:"."U2 @ $3.n,
2:'0113 or 2:'0443 $5_00 (<V 4 /$16

($10 or more this Item ....epul.. P ./U.S.A.)

~

~ -----------------~ ~~~~~~~~~~ ~ ~~~~~ i
GT DI POWER ·DIAMOND .

TRAN Si STOR S

~
F actory Tu ted

- - · "MFGItU In U.S.A.
Jt ~ p la l'i! 1 xredtum &

II IWa Uage Tyt>es
2:'0 155. 21'0"156. 21'234.
2:"."256. 2:-307, 2:"."554

GEN ERA L TO 3 GP SOt C!!' •• •• •20 for $ 15
P URPOS E ••• . ••• • •• • • • . • .•• . • • _100/565
($IO ormore this "l"m we PU P _P. fU.S .A. )

Il TOI' H AT ~ ILICO:'O DlOUE S $1
Jo:XI·t;ItDIJo:"''\"Tt:n s K IT. VSE AS
1'lTAH'1'lTfl RS, Z E:'OO lt D IOD ES
~IETJo:f{ I'f{CYrECTW:'" CL IPPE R
& In:CTIFIt; R1'l ! $10 VALV ,.:.

NEW POWER
CONVERTER

12VDC to 500VDC
up to 200MA

TOO Wons; Tap at
250VDC

· Ty pe Cl250E $a

rvr-r C6S0E FOR 6 VOC INP UT $35
12VD C to 250 VOC up to ISOMA

Typ e C I225 E $30
CS25E for 6V DC Inp ut $30

"TA B" TOROID X F ';'-RS-'::~-=--
TRANSI ST OR POWER CONV E RT E RSI

T 8-500E/ 6\"DC I npt . 500 \" IlC It T ap. ){u
!tlO)fa $15. T1 2 · .~ OflE/ 1 2Vl)C I npt. 5f'OV DC
A T ap. ~Iu 200l1a $15. T 6-250E / 6VDC
innl. 2.'j.() ' · I)C. )lu 1000.\la $I" . TI2 -2.~OE/
12VDC I npt . 250VDC. Join 150Ma $1.. .

L~ .' ·fO r i llf' Charltf'r Sn',ms
....;1 L TA 8 " SUi~.... Rf'~ riji,r

R fOp la€f'm f'II '
,'1i o n . A g i n g Il f' r m .. , i€all" Sf'al..d

F OH 6 or 12l"DC @ 100.\ . 'I)'Pl' YJ9 $2..
--S"EtENIUM F.W:-BRIOGE-RECTIFIERS
DC 18VA C 36 VAC 72V AC 130V AC

I\MP 14VDC 28V DC 54 VOC 100VD C
:;:; '/2 $ 1.00 $ r .!lO $3.85 $5.00-
t; I 1.30 2.00 4.90 8 . 1.5

2 2. 15 3.01) 8.Z.5 I U O
l; 3 2.!HI 4 .00 8.GO 13.45

...... 6 4 .15 8.00 18.75 31 .90

... 10 6. 10 12. 15 26 .30 4 1.60
to ' ~ 7.75 u.se 30.95 43.45
I: 20 12.85 24.60 Writ l' F or

C 2~ 15.00 29.4 5 Rect ifier Catalog

Send 25¢ for CataloC)
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Mosley Model TA·33
I'Trap_Master'l Antenna

Stock No. 92 CZ~ ...• . . .. $91 .15

Hy·Gain TH·4 4·Element
Thunderbird "Tribander lO

Stock No. 11 CZ 361 • .• ..$111 .50

Telrex TC·99 Challenger
· 'T ri· Ba nd 1

' Antenna
Stock No. 99 CZ 964 .. . .. $159.50

Hy·Gain Rotator
Indicator System

RB X-, " Rota-Brake " (twin-motor
un1l). Stock No. 83 SU 691 . . $t29.95

CONTROL SYST EM- world map
ind icator and control box .

83 SU 692. Central U.S.A. } E h
83 SU 693. Far East Coast . ac
83 SU 694 . Far W est Coast. $10

• • • •

CDR Ham-M Rotator
Complete, heavy-duty system.
Stock No. 92 SX 351•. . . $111."

E-Z Way Towers
T he top-qual ity crank-up, tnt-ever un
guyed tower. All models in stock at
ALLIED , from $90.00 up.

• • • • • • • • • • • • • • • • • • • • • • • • • • •

IN STOCK FOR IMMEDIATE DELIVERY I

A ll M o sl ey, H y-G a ln and Te l r e x
an tennas . W hat ever your antenna
needs. you'll save time and money by
sending your order to ALLIED.

Immediate
Delivery

0 83 SU691 RBX·I
0 83 SU692
0 83 SU 693
0 83 SU694

$ . • •• • •. • •• •• , •endosed

PLE"' SE P RI NT

order from

ALLIED RADIO

o Send Free Summer Sale Book No. 205

Addreu'- _

--~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

City l one SIo'e IL J

r------------------ALLIED RADIO, Dept. 150-ElI 100 N. Weste,n Ave., Chicago 80, III.

I Ship me the following ;

I 0 92 CZ 360 Mosley
o 77 CZ361 Hy-Il ain
o 99 CZ964 Telrex
o 92 SX357 CDR

FREE!
Send tor our
big Sum me'

Sale Book today!

YOU GET MORE AT ALLIED

• Get our famous "King-Size" trodes
they',e higheslt

• Only $2 down on o,de,s up '0 $50
only $5 up to $200!

• Enloy eve,y buying advanfage-top
se,vice and ,eo I "hem-te-hem" help!
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Z-6A

COMMERCIAL TYPES
Comm erc ial Crystals avai lable from
100 Kc. to 70 Me. Prices on request.

Type Z-I, MARS and CAP
O fficial assigne d freq uencies ill
the ran ge. Calib rated to .005% .
1600 to 10000 Kc S3.45 Net

Type Z 1, TV Marker
Chann els 2 thru 13....S6.45 Net
4.5 Me. Intercarrier,

.01% S2.95 Net
5.0 Me. Signal Generator,

.01% S2.95 Net
10.7 Me. FM. IF.

.01% S2.95 Net

Type Z-6A,
Frequency
Standard
To determine band
edge, T o keep the
Y FO and receiver
properly calibrated .
100 K , . . . 56.95

Net

• •insist on

STANDARD OF EXCELLENCE SINCE 1934
AMA T EU R TY P ES
40 and 80 Meters, PR Type Z·2
R ugged. Lo w d rift. fundamental osci lla to rs. H ig h ac t ivi t y a nd
power o utput. Stands up under m a xim um crys tal cu rren ts. S ta ble .
long-Iastin g : + 500 cycles S2 .95 Net

Th ird Overtone, PR Type Z-9A
H e rm e t ica lly scaled : calibra ted 24,000 to 24,666 and 2.; ,000 to
27,000 Kc.. +3 Kc. : .0.10" pins.····· $4.95 Ne t

b Meters, PR Type Z-9A
F ifth over to ne ; for ope ra t ing direc tly in 6- mctc r ba nd: her
metica lly sealed; calibra ted 50 to 54 M c., + 15 Kc.: .0.iO" pins.

S6.95 Net

CITIZENS BAND CLASS " 0"
Type Z-9R, Receiver

Specify J.F. Frequency, also wheth 
er receiver oscillator is above or
below transmitter frequency. Cali
brated to .005%. (Be sure to specify
man ufacturer of eq uipment.)

$2.95 Net

Type Z-9R, Rad io Control
FC C assigned frequencies in mega
c yc le s : 26.995. 27.045 . 27.095.
27.145. 27.195. 27.255; calibrated
to .005%. (Be su re to specify manu-
fac ture r of equipmen t) $2.95 Net

CITIZE NS BAND CLASS " 0"
Type Z-9R, Transmitter

FCC assigned frequencies in mega
cycles : 26 .96; , 26.975. 26.985,
27.005, 27.01 5, 27.025. 27.035,
27.055. 27.06 5. 27.075. 27.085,
27.105. 27.1 15. 27.1 25, 27.135,
27.155. 27.165. 27.1 75, 27. 185 ,
27.205, 27.2 15.27.225 ; calibrated
to .005%. (Be sure to specify manu-
facturer of equipmen t) $2.95 Net

It pays to

Z-2

2XP

Type 2XP
Suitab le for conve rte rs, ex per imen ta l, e tc . Sam e holder
dimen si ons a s Type 2-2.
1600 to 12000 Kc.• ( F und.) "'5 Kc S3.45 Net

12001 to 2S000 Kc, (3 rd O vertone) ± 10 Kc S4.45 Net

All PR CRYSTALS AR E UNCON DITIONAllY GUARANTEED.
OR DER FROM YOUR JOB BER.

EXPO RT SAt ES: Royal N atio nal Co rporati o n , 25 0 \V. 5 7th Street , N ew York 19 , N . Y., U . S. A.



·it. built-in PRODUCT DETECTOR

THE "COSMIC BLUE" NATIONAL'S NEW HAMBAND RECEIVER
•

This newest and finest precision double conversion amateur receiver with 6 meter coverage, brings you
an ease of sideband tuning previously available only in the most expensive equipment. The NC· ::!70
features an exclusive "Ferrite Filter" for instant upper-lower SSB selection and a degree of selectivity
to conquer even the toughest A7\1 and C\V signal conditions. The solid J.-o" steel panel. ceramic coil
forms. double-spaced tuning gang. and full ventilation cabinet combine to give mechanical and
thermal stability that will surprise even the most critical operator . Even the color of the 'C-270 is
outstandingly different, National's new duo-tone "Cosmic Blue: ' write for deta iled specifica tio ns.

Only $ 24.99 down'

A"d .\'miOl1tJ! Radio's pat
t ll ted " Flip Fo ot" matces
optraring the NC-110 so easy ,

Suggested cash price : S~~9.95 . NTS·J Matching Speaker. SJ9.95lslightly higher west of
the Rockies and outside the U.S.A .). "Most National distributors offer budget terms
and trade-in allow ances.

NATIONAL RADIO COMPANY, INC.
AWHOllY OWNED SUBS IDIARY Of NATIONAL CO ., INC . MELROSE 76, MASS.
Export: AD AURIEMA, INC" 85 Broad St ., New York, N, Y,
Canada: CANADIAN MARCONI CO.• 830 Bayview Ave., To ronto 17. On t.
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