


Now at your distributor

• •
RF LINEAR

AMPLIFIER
BIG ... with a husky, go-places power rating of 15DD watts 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. Blendswell with existing equipment.

Fea tures and featu res .. .

Model ~3 340

Full bandswitching 80·40-20· 15 and 10 meters ' pi network ou tput · stable , effic ient
grounded grid circuit ry ' Power input rat ing: 1500 watt s PEP SSB • 1000 wall s CW
• 400 wall s AM • can be driv en by excite rs in the 65· 150 walt category, GSB·I OO
and stmifa r units • l ow cost Type 81IA tubes used in ampli fi er · long life sili con
rectifiers replace older vacuum tube recti f iers in high voltage power !>upply •
Antenna changeover relay is bui lt in • panel switch allow s tune up at low power
• full vr srcn panel Inst rument Is switcnebte 10 ind icate amp lifier plate current or
relat ive RF output > Dimen!>ion!>, 8lh N hIgh, 12~N wide , 1r deep.

50

GO N SET Division of You ng Spring & Wire Corporation
8 0 1 SO U T H WA'N S T •• B U R B A"M , C A L "·O Ill .. ' A

EXPORT S"LES : WES T REX COR P .• 540 WEST 5 8TH S T . NEW YOR'" \9, N. "1 .



• HOLDERS : Melar, hermetical ly seoled. FA-5 and FA-9 are HC/6U
pin type while the FM-9 is an He/laU pin type .

• FREQUENCIES (Specify crystal type and frequency when ordering .)

Overtone crysta ls are calibrated on the ir over tone frequency.
They are valuable for receiver-converter applications and are
NORMALLY NOT UTILIZED IN TRANSMITTERS, si nce
only a small amou nt of power is avai lable under s ta ble opec..
ating conditions.

Price

$ 5.00
$ 5.50
s 6.50

FM-9

1000 KC to
137 MC-.OI%
TOLERANCE

PriceFA-5 and FA·!

100 - 137 me $ 9.35Overtone (7th)

Wire mounted , pinted crysta ls for use by amateurs and experi
menters where tolerances of .01r;f are permissible and wide
range temperatures are not encountered.

Just any crystal in any osci llator will NOT combine to produce
spot frequencies. These crysta ls a re designed to operate in to
a 32 mmf load on their fundamental between 1000 kc and 15000
kc. Overtone crystals operate at anti-resonance on 3rd mode
and ser ies resonance on 5th and 7th mode crys ta ls.

• CALIBRATION TOLERANCE : -+- .0 1% of nominol 01 30 ° C.

• TEMPERATURE RANGE : _ 40" to + 70 ° C. --+- .0 1% of freq 
uency 0 1 30 ° C.

• DRIVE LEVEL : Recommended, mo::o: imum 3 milliwolts for overtones;
up to 80 rnllliwctts for fundamentals, depending on frequ ency.

WRITE FOR \96\ CATALOG FREE!

ONE DAY PROCESSING •••
Orders lor less Ihan live cryslals will be processed
and shipped in one day. Orders rece ived on Monday
th rough Thursdays will be shipped on Ihe day lollow
ing. Orders received on Friday will be shipped the
following Monday.
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6 METER
TRANSCEIVER

ACompact, Top Quality Station for just $119.~!

CHECK THESE EXCLUSIVE gg'er FEATURES:
•

• Dual Conversion SUPERHET with Squelch , Noise
limiter, S Meter, AVe.

• l ow Noise RF Preamplifier.

• Stable - Select ive - Vernier Tuning
Built-In Speaker.

• 8 Watt Crystal -Controlled Transmitter.

• 9 Tubes and Rectifier - 14 Tube Performance.

• Completely Wired and Tested with AC Power Supply.

• 6/12 Volt Mobile Adapters Available .

Ask your Clegg Distributor ( listed below) for lull i , l/ornwtion . He'll be glad to sen e you,

Arizona
Seotbwest E:lectronic Devices, Phoeni x

California
Henry Radio. los Ange les, Severn'. Hemet
Westens Rodio & TV Supply, Son Diego

Mi ll ion Hom Supply Co., Riverside

Connecticut
Ko",fman Electronics, Bridgeport

Delawa re
Delaware EI"lron ics Sup., Wilmington

Florida
Amateur Radio Center, lne., Miami

Ill inois
Allied Rad io, Chicogo

lndte ne
BrowlI Distributors , Fori Woyne

Van Sickl. Radio Supply. Indionopolis
[ewe

World Radio. Council Bluffs
KallulJ

Acme Radio & T. V., Hctchl nsen

Maryland
Key Eleclroniu. Wheaton

Massachule!ts
De MamblO Radio Supply, Boston

Radi o Shock, Basion
Grahom Radia Ce., Read ing

Michigan
Purcha se Ra dio Supply. Ann Arbal

Radio Paris, Ine., Gran d Ra pids
Missouri

Henry Rad io. Butler
Wolle r Ashe , 51. l ouis

Ne..... Mexico
Cor Par is De pol, Ros.....ell

Voll ey Eng ineering , l os Ala mos
New Je rsey

Federated Purchaser , Mountai nside
Term,nal-Hudlon, Ne ..... ar k

New York
Termil' ol Electronics, Ne w Yor],;
Ha rriSOll Re dic Corp., New Yor],;

North Ca rolina
Dollan- Hege, Winuon -So lem

Ohio
Universal Service , Col umbus
Sternberg I , Inc., Cincinna ti

Oklah oma
Rad ia, tee., TullO

Pennsylvan ia
Tydings Compony, Pillsburgh

Eugene G. W ile, Philadelphia
South Corolino

Dixie Rad io Supp ly Co mpony, Sumler
50u th Dokoto

Dokota Supply, Ya nkton
Virginia

Key Electronics, Arli ngton
Washing ton

Radio Supply Company, Secute
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· .. de W2NSD
(never say die)

The cards from the May iss ue have been
coming in quite sa t isf actor ily. They've kept
me up to all hours hacking the information
requests out for advertisers and toting up the
article votes . T he addition of the " Message
to the editor" to the card t his t ime resulted
in a slightly puffed ego from all of t he kind
words. SOllie few suggested things t hey'd like
to see in print. It s t r uck me tha t th is might
a ct a s a spur to fellows who may have just
what these chaps want, but haven't written
it up yet. So how about making a note of
somet hing you'd particularly like to see in
print on the card this month . .• and don't
forget to fill in some of the information re
quest blanks.

Some of t he items request ed t his month that
st ick in my mind are : a nyth ing on RTTY,
more SSB a r t icles , more VHF construction
projects, a converter for the aircraft fre
quencies from 108-138 me, how to take good
equipment photographs, su r plus conversions,
etc. One chap wanted a 25 watt 160 meter
C'V rig to carry him through the next few
years of the su nspot cycle. Almost anything
transistorized is read av idly, and Nuvistors
a re st ill N u.

April Votes
The card in the A p r il is sue just about

snowed me under trying to count a ll the votes.
T hey'r e st ill coming' in every day, but we have
to sto p somewhere, and besides, there no longer
is any question about which article win s for
the month. Here are t he votes:

N uvisto r Converter K8BYN . . . . . 1609
Noise Limit er K 5JKX / 6 . . . . .. .. . . 1352
Take Your Pick, Sta ff . . .. . . . .. . . . 972
Tennessee I ndia ns K2SJ N . . . . . .. . 698
Transi stor :lIodulator KL7DLC . . . . 655
Heat hkit T woer ' V3U ZN . . . . . . . . 489
Modula t e Kot Crepitate K4ZG::\I. . 428
Calibration ' V..t\VQT 426
Ha ve Wa ve F eeders W9H OV . . . . . . 377
Power Meter K8ERV . . . .. . . . . . .. 358
RF Noise Su ppress ion K2TK N . . . . 355
Boosting Command Audio K8HDR . 307
Big Cannon W 6VVZ . . .. . . . .. . . . . 297
'Vr ite for 73, Staff .... ... . . . . . . . 272
Au toma tion K 5J K X / 6 . .. . . . . .. .• 180

'Vhen the Ldth most popular article in an
issue gets 180 votes, I'd sa y that we're doing
pretty well!

Im plicit-Explicit
Whil l' on Illy way up to Rocheste r Io give u

4

talk at t he Ha mf est (and sell a few subscrip
tions), I got to mulling over the problem of
getting fellows to build equipment and the 73
a pproach to doing somet hing about it. The
more I mulled the more I was aware that my
good old New England taciturnit y had won out
a ga in and t hat I had said in much too fee....
wo rds what I had int ended to commu nicate
way back in the first issue. Bear with me while
I elaborate a bit on t he genera l theme.

After leaving my former place of employ
ment I spent a couple weeks kicking myself
for not having left a year or two ear lier and
t hen decided t hat the best course of action was
to take the bulls horns and put out my own
ha m magazine. I had been g r u mblin g in my
edito r ia ls for several years abou t t he decli ne
in home const r uc tion , but hadn 't fig ured any
t hi ng to do about it . Now, \....it h some time for
inves t ig a t ion, I st a r ted taking a long look at
the problem a nd came up with a theory that
seems to be proving correct. A ca ref ul inspec
tion of the ham magazines made it obvious t o
me that th ey were largely responsible for the
drop in construction.

A qu ick r iffle through the back issues of ham
literature will br ing th is point home, I be
lieve. I f ound that t here were only a handf u l
of s im ple constr uction projects being published
each year, and most of these were items for
Novices and were of little interest to the bulk
of the hams. I noticed that much of the
gear being described had obviously been built
in a well-equipped lab and had been tuned
with lab test equipment t hat j ust isn't found
in man y ham sh acks. The very perfection of
the gear being described is a psychologica l
stumbling block f or the chap who would li ke
to duplica te it.

Looking further in the ham magazines I
found that the bulk of them were filled with
operating news. It is axiomatic that every
one likes to see his calt in print, but when
it gets to where this is the major part of our
literature then someth ing is wrong. I n addi
tion to la rge seg ment s of the magazines being
admittedly devoted t o catering to t h is form
of flatter y, t here a re even g reater bundles of
pa ges doing t he same thing u nder an a ssumed
na me. I had tr ied, unsuccessfully, to change
this course of events in years past, and de
cided that now was the time t o correct this
problem. You see, I envisioned specia l interest
columns a s devoting their s pace to a di scus
sion of technical topics, not to a n extension of
the ope ru ti njr news sect ion of t he mngnzine.

(Turn to page 6 )
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6 METER HORIZON
TALLY POLARIZED
ANTENNA FOR
"HAM" STATIONS

(4 ELEMENTS)

EBCO ASTOUNDS THE EXPERTS-works out of moun
tain valleys where o the rs co ul d not be heerd ( Monon
gahe la and Susquehana Volley VHF Tria ls) ,

EBCO OUTPERFORMS THEM ALL-used "Imost ex
clusively by Motor City Mobile Club of Detroit and
by many ot hers who have "tested them al l."

AMAZING low-angle , high -gain performance. Puts the
siqnel ri ght where you went it , with plenty of "Sock!"

200 to 300 miles ground wave on 6 meters with G anse t
Communicator-MO BILEI

"NO COMPARISON" reported eqeln and again .
•
RUGG ED construction throug hout-con be attached
to standa rd tra iler hitch in rear- mounts b' above
rear bumper.

Models else eveileble for b-and-2 meters end for 11
meter Citizen's Band .

-Write for information on special models and edepters
for 2- end 3-bond operetlcn !

SKY SWfE PER SPECIA L, .4 e lements on 6 meters. h ig h gai n,
perfect low engle rod io tion, heovy duty oluminum can 
struc tion with exlro du ly, h igh quolity polye thylene and
te ll on insulato rs $ 19 .9.5 o moleu r net

So ld by moio r omateur deolen throug hout the count ry.

Instruct ions fo r coalll ma tch ing slub included . Or for perfect
match without stub, EBCO AUTO -COIL ($3.9.5) is now a vail
a b le .

Walch future inues of 73 for a maJ. ing reporh on the EBCOI

Don·' min a minute of mobil. fun - o,der NOW I

You CAN 'T b. disoppointed in an ERCOI

Ex cellent fo r fixed station, too. (Like e beam pointed in all d irections at
c eeel ] H igh g ain - no rotator need ed.

Neat • Compact • Non-Monstrous Appearance • Corrosion
Resistant • No Maintenance • Built for Life • Unaffected by
Moisture • Dimensionally Stable • Non-Breakable Even in Arctic

or Tropical Temperatures

O rde r thru your loca l dealer,
o r fr om e BCO MFG. CO.,
P. O . BOll 41 6. Village 510
t .c n, Wa rren, Michigan, o r
P. O . Box B9.5, La s Amigos
Stol ion, Dow ney, California .

fJko ?/taI«t5~ eo·
30240 CAMPBELL

Box No. 416 Village Station

WARREN. MICH., U.S.A.
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*a n ot he r FIRST from FINCO

A VIIF column could well devote itself to tech
nical topics and continue to be inter es t ing
indefi n itely without ever mentioning who was
working whom and with what rig and antenna.
The RTTY culumn could well continue forever
mill never exhaust tho technical side of th is
fucet of the hobby. Even a DX column could
s ti ck to technical topics, with discussions of
antennas, low noise pre-amps, antenna switch
inK, feed lines, poss ible DXpedition sites, etc.

The difficulty with run ning columns of this
nature is that an editor ,...-ould have to find
fellows who are willing to work full time
writing them, for they would take many times
the effort to prepare that the present columns
do. But then, why have columns at all'! ]f
something is interesting enough to be printed
in a column it can just as well be run as a
feature article. And that is what we are
doing with 73. The pages of 73 are open to
anyone that would like to run a monthly col
umn ... all you have to do is have enough
interesting information and keep sending it in.

•

Palenl R[ 24,413
Other palents pending
6 & 2 Meier
Model No. A·62
Amateur Net A-62 $3Jl10
Slacking Kit AS-62 $2.19

•
TWO ANTENNAS

IN ONE*

The Only Single Feed Line

6&2 METER
COMBINATION VAGI ANTENNA

®

from F'NCO
.- Heavy Duty Square Aluminum Boom,

10 Ft. l ong
• All Elements are Sleeve Reinforced

And Completely Pre-assembled With
"Snap-Out" Lock-Tite Brackets

• Boom Suspension Rods Are Supplied
Completely Pre-assembled. Ready To Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 METERS:
18 Elements Full 4 Elements
I-Folded Dipole Plus S pec ia l I-Folded

Phasing Stub Dipole
1-3 Element Collinear I-Reflector

Reflector 2-Direc.tors
4-3 Element Coll inear

Directors

A2-10 2 Meter 10 Element
A6·4 6 MeIer 4 Element Amateur Net $11 .88
Amateur Net $17.16 SI k' K"t AS 2 $183Stacking Kit AS-6 $2.19 ac mg I - .

~~AJI..4 -IO 11,4 Meter to Element '?' ~
Amateur Net $IUS
Stacking Kit AS-JlA $1.26

See Your flNCO Distributor
or write for Catalog 20·226 to :

THE FINNEY COMPANY
Dept. 20, 34 W. Inte rstate St. , Bedford, Oh io

Something New

One thing that has bugged me for a long
time are the articles that I occa sionally have
to reject because they are of too limited in
terest. These may be well worked out con
vers ions of sur plus item s, modifications of
commercial gear, etc. Usually these are long
articles and would be of interest to only a
sma ll fraction of the readers. I have a solu
tion that should be fine for both author and
render. On these long- articles we would pub
lish a short article in 7:3 describing the equip
ment or modification and then make the
detailed instructions available for $1.00, half
of which would go to the author. The ot her
half would go toward defraying our costs of
publishing the article, mailing it and keeping
records on the whole operation. This is obvi
ously a looser for us, but it will serve a pur
pose. And who knows, once we get it started
and find out that it is a good idea; we might
raise the price just enough to make it break
even. If you have any manuscripts that might
fi t into this category you might consider our
proposition.

Subscription Rates
While we do not consider a subscri p

tion blank an absolute necessity for
st a r ting or renewing your subscr ip ti on,
it may simplify matters for you. \Ve have
bound one in his issu e so it is not neces
sa ry to r ip your copy of 73 all to shreds .
Rates: $3 per year; $5 two years; DX
operators $4 per year. Back issues: 504
each. Subscriptions s tar t from current
issue only.
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YOU DON'T SETILE
FOR " PARTIAL" FRE 
QUENCY COVERAGE
WHEN YOU BUY A
200V

FREQUE NCY COVERAGE

3.5 - 4 .5 MC
6 .5 - 7 .5 MC
13.5 -14 .5 MC
20. 5 -21.5 MC
27.7- 29.7 MC

CHOIC E OF, LSB, USB, AM,PM,CW, FSK

INVERSE AUDIO LIMITER
PERFECTED AUDIO FILTER
POWER OUTPUT CONTROL
SILICO N RECTIF IER POWER SUPPLY
2" MON ITOR ING SC OPE
LOAD MI SMATC H PROTECTION
DOUBLE HETER ODYNE CIRCUIT
N EW MIXER CIRCUITS

CARRIER SUPPRE SSION: At least 50 DB.
SIDEBAND SUPPRESSION, 50 DB.
CALIBRA TION ACCURAC Y, I KC.
UNWANTED MI XER PRODUCTS: Down in excess

of 50 DB.
AUDIO RESPON SE: Approx. 200- 3800 Cycles.
OUTPU T inherently matches load impedancesof

52 - 72 ohms•

POWER INPUT: 200 wctts PEP an SSB
175 wattson CW, FSK, PM
100 waitson AM

A mo teur net . $795.00

•
'~47 w. BElMONT AVENUE • CHICAGO 13. I LLI N OI S

WRITE FOR NEW BROCHURE

REGARD LESS cr PRIC E• • , ,

THE 200V IS THE STANDARD OF COMPARI SON
IN CONSTRUCTI ON, WOR KMANSHIP, EASE OF
OPERATION, STABILI TY and AUD IO QUALI TY.

ONLY ONE TUNING CONTROL" THE VFO

BROAD BAND
EXCITER / TRANSMITTER
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T il E second most popular point of discus
sian, when a group of hams meet, is what

form of a ntenna works best in a restricted
space. \Vhen a mobile, horizontally polar ized
solution is required, the theories ar e many,
workable practical a nswers few. Many years
UA"O t he writer, t hen W¢ETJ, shook up a few
highwa y travelers by driv ing all over Missouri,
Il linois, I nd ia na , and Ohio with a pai r of 5
element two meter beams, s tacked a nd on a
rotor, all mounted on the back bumper of the
car. From the ridiculous to the subl ime, many
wild combinations were used, all good in
theory, most poor in actual radiated signal
or mechanical monstrosities.

In 1949, I decided the Halo was the best
mobile, horizontally polarized compromise
but it had to be designed properly. Most so
called Halo's in use today are actually Ram's
H or n antennas. A true Halo is a shortened
8JK flat-top beam, so arranged mechanically
that it has end-fire gain in all horizontal di
rections. Current must be fairly equal in all
parts of the radiating portions and 1800 out
of phase at any two points opposite each other
across the circle. Very little energy is radi
ated up or down; this is why a good Halo
works out well in mobile installations, with
almost 3db gain over a dipole's best direc
tion.

Few people understand the simple principles
of why a Halo works, as evidenced by many
commercial versions copied from bad infor
mation they have gleaned from VHF articles
and columns of other amateur publications.
Taking a dipole, folded or otherwise, a nd bend
ing it into a circle, does not make a Halo an.

8

The

"Abe

Lincoln"

Bal A,hby K2TKN
Box 97
Pluckemin. N. J.

tenna. T he result is non-directional, in fact
it doesn't r adia te well in any direction except
up when installed near a large chunk of meta l.
A good 2 meter H alo is small, not over 10
inches in diameter, bett er if only 8". To reso
nate to freq uency, of course, capacitor load
ing- of t he open ends is required, a lot of
capacity ! Thus, current is almost uniform at
a ny point around the circle, end fir e di rectivity
ac ross the circle becomes very evi dent a nd
radia t ion angle is low, very little up or down,
most out where it does the most good. Radia
t ion is practically uniform t hru the full 360
degrees.

Enough theory-how about practice-spin
your existing antenna around on its mounting
while listening to a weak signal; if there is
any variation in s ignal strength as the an
tenna is rotated about its mount, you do not
have a good Halo, "picket-fence" phase-shift
on reception has been evident, and physical
mounting posit ion will be critical j it is work
ing as a Rams Hor n.

Since H a lo's are not easy to get operating
properly in actual practice, further investiga
tion seemed to me to be in order. An antenna
type used in commercial Flit! Broadca sting for
many years looked promising-it is the Slotted
Pylon. This antenna is a vertical pipe, 1/10
wave length in diameter, approximately *
wave length high, with uniform horizontal
coverage. Of much in ter est is the fact that both
top and bottom of the cylinder are points of
zero rf.

A full Pylon-Slot was constructed, mounted
on the rear bumper of the car, and then the
fu n began. On two meters t he s izes work out
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a~ follows-10 inches in diameter , 60 inches
high, with a 1 inch slot running vertically
from to p to bottom. T he ends of the slot a re
shorted (the circle is complete), t he top a nd
bottom of the main cylinder can be left open
or covered with metal with no di fference noted
in performa nce.

This a ntenna was t he center of attraction
at t he Syracuse VH F Roundup in 1959. It
was a stand-out in a parking lot famous for
real "out" mobile VHF installations. Many
XYL's left thanking heaven that their OM
had only installed a sensible Halo (?) on
their family hea p. T his an tenna really pokes
out a signal, approx 6db over a dipole. but
a state cop can spot )TOU a mile away-Tony,
VE3D IH, almost ran his station wagon off
the road when he saw me come over a hill,
stove-pipe waving in t he breeze!

After cleaning out all country telephone
lines in the area, and leaving a few dents in
low bridges, I decided to s.ee if the monster

couldn't be reduced in size a bit, without los
ing too much signal. The " Abe Lincoln" is t he
result.

This is shortened bottom half of a P ylon
Slot. I t is mounted flush in the middle of the
roof of the car, secured with wide masking
tape, which is renewed occasionally. It can
be fabr ica ted out of any conducting material.
A wor d of war ning-certain sized holes cre
ate a siren-effect at various speeds-the unit
pictured has a plexi-glass top, not to keep
the rain out, but to keep it from becoming a
very loud fog horn at high speeds. Size-10
inch diameter , height 20 inches, slot % inch
wide, a nd as mentioned. t he slot and top are
filled with 1,4" plexi-glass. There are 2 x 2 inch
tuning tabs across the slot at the top. This
keeps the height down to a reasonable level.

Tune up procedure is very simple-bring a
g-rid-dipper coil up close to the shorted bot
tom of the slot. A good dip will be evident at
the resonate frequency-adjust the spacing

PI P E MOUNT
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of the tuning tabs for r esonance at 146 me.
Attach 52 ohm co-ax-the shield to one side
of the slot, the center conductor to the other
side-sta rt about 2 inches from the bottom.
'Vhile checking the sta nding wave ratio on
the feedline with a bridge, move the taps up
or down on the slot for best match. Do not
re-adjust the tuning tabs, attempting to match
the line, for this gets you into a vicious ctr
cleo when the antenna is resonant, t he im
pedance across the slot is resistive-zero at
the shor ted bottom, increasing almost linearly
to prox, 1000 ohms at t he top. when using
co-ax to feed the slot , a balanced feed is ob
tained by dressing the co-ax snugly around
the cylinder to the side opposite the slot , and
bonding the shield braid of the co-ax to the
cylinder a t this point. In fact, the outer con
ductor of the co-ax may be bonded all the
way around the side of the cylinder if de
si red.

when properly matched, check t he radiation
pattern with a field st rength meter. You
should find only horizontal radiation, uniform
ga in in all directions, and aprox 4 db gain
over a dipole mounted in the clear .

The shortened Half Pylon Slot is ideal for
2 meter and up mobile operation, and mounted
on a mast, well up in the clear, at the home
QTH is a r eal pleasure to use. A bea m is

The Curta Computer
This, the w orld's smollest computer, is mode in (I
tiny fodory up in the mcuntelns of Liechtenstein. AI··
most unknown in this country, this is (In incredible
invention. It will do everything thot (I big desk type
con do, though it is only 2" in diometer (2 ~2"

for the " big" Curto). If you hove to do a lot of
colcu lating in your busine ss ond yo u w ould like
something smaller or less expensive than the Mon
roe or Friden. then send for literoture. The " bi g"
Curta has e leven keys and will give an cnswer c c
curate to 1.5 digits. You can multiply en 11 digit
number tim es o n 8 di g it number and get your c n
swer to 1.5 places. Adds, sublrocts, multipl ies, d i·

10

fine for DX, but is a pain in the neck for local
operation. You just don't realize how many
people are on these VHF bands until you have
used a good horizontal non-directional antenna
feedi ng a low-noise converter.

This antenna can be mounted many ways.
The ent ire bottom, closed or open, is at zero
rf potential as is the back area up the cylinder
opposite the slot . If you fabricate the bottom
plate of t he cylinder of fairly heavy gauge
metal , t hen a pipe flange or a TV mast clamp
may be attached to the center , so that the Abe
Lincoln may be top mounted on a pipe. The
feed line may be brought down thru the pipe
if desired; it can be installed inside the cyl
inder, slot, etc ., just as described for outs ide.
The Slotted Pylon antenna can be mounted
with "U" bolts to the side of a mast or tower
with some effect on the radiation pattern. The
side away from the slot is placed next to the
tower leg or mast . If a null in radiated pattern
occurs, move the antenna around the tower
to place the null in the least used direction.

The full slot version may be stacked for
addit ional gain. Procure a pipe of the desired
diameter and cut slots vertically up one side,
one wavelength apart between centers, and
feed all slots in phase. A 1926 me. beacon
a ntenna is currently being designed, 13 slots
high, material is 1% inch 52 ohm co-ax. Ten
tative data, in excess of 15 db gain-

Height-ll f eet.
Horizontal directivity-±l db 360 degrees.
Vertical direct ivity-c-approx. 15 degree beam

widili. j
Feed Impedance-52 resistive at 1296 me.
Apply leverage to W2NSD if fuIl info is

desired on this antenna.
In summar y, the Pylon Slot a nd the sho rt 

ened version fill a need in amateur communi
cations sys tems. Many variations are possible,
why not see what it will do for you, after all,
a 20 meter uni t is only 16 feet high and 6.4
ft. in diameter and set -up in your backyard
would give the neighbors something d ifferent
to discuss-as well as making you top dog in
a WAC round tahle on SSB. . . . K2TKN

vides quickly and accurately. Tokes only a few
minutes to learn how to use. Rugged.

Curt. !IIo,I,,1 1-( II pl.,.,...
for r.·~ .. h l . • . ... . . •• $12:>.00

Curia IIIodel 11-( 15 plae,.,.

fo r rC8ult) ••••••••• • '165.00

Further Informaflon 1
Write

RADIO BOOKSHOP
1379 East 15th Siree' Brooltlyn 30, N. Y.
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9a-WATT CW I n
TRANSMITTER - NEW! I

# 720 GO-WATT CW I
Kit $79.95 TRANSMITTER CITIZENS

Wi red $119.95 # 723 I
*U. S. Pat. No. 0-184,776 Kit $49.95 I, ""'. BAND

" Top Duality" _ ElECTRONIC Wired $79.95 TRANSCEIVERS
KITS GU IDE. Ideal for veteran or Ideal for novice or advanced ham - Single and
novice. 90W CW, 6SW externa l needing tow-cower, stand-by rig. I
plate modulat ion. 80 through 10 6OW CW, SOW external plate mod· Multi Channel Mode ls Ava ilable.
meters. I uration. 80 through 10 meters. I From Kit $59.95 Wired $89.95--------------,--------------1-------------·-

.. f' • HICH·LEVEL I I -I . I - !=
UNIVERSAL I ~~! , r ....Q' , I 'o1 Y'

MODULATOR· I .. ! CRID _ '0

,~.-." DRIVER I DIP I ~ PEAK·TD·PEAK !C
..... # 730 METER 0.- Q VTVM * 232 z

Kit $49.95 Wired $79.95 I # 710 l e e &.U I 0

Delivers SOW undi storted audio . I Kit $29.95 Wired $49.95 I _ \. N ·PROBEID ~
Modu lates tran smitters having Include s complete set of coils ..:3-_p ~ Kit 529.95 .....
RF inputs up to lOOW. Unique I for full band coverage . Continuo I Wired $49 .95 ~
ever-modulation indi cato r. Cover ous coverage 400 kc to 250 me. VACUUM TUBE VDLTMETER # 221 0
E·5 $4.50. I 500 ua meter. I Kit $25.95 Wired $39.95 ~------

COLOR & I ' I__~"" I
RF SICNAl" -MONO DC·5 MC I • . , ' 2 ... DYNAMIC I G CENERATDR

JLAB & TV 5~
·._.._-.

CONDUCTANCE I # 324I • tHHt1fII.l • •OSCILLOSCOPE lUBE (150kc·435mc)
# 460 I , - '-' I .. TRANSiSTOR I '-·8. · ~ : Kit $26.95

Wired $129 .50 - TESTER # 666 .-
I I ~ Wi red $39.95

Kit $79.95 Kit $69.95 Wired $109 .95 TV·FM SWEEP GENERATOR
5" PUSH· PULL OSC ILLOSCOPE I TUBE TESTER # 625 I .. MARKER # 368
# 425 Kit $44.95 Wired $79.95 I Kit $34 .95 Wired $49 .95 I Kit $69.95 Wired $119.95

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

Alill 5"4 1ft til. Wnl

................. Zone State ,

ElCO, 3300 N. Blvd. , l.I.C. 1, N. Y. I 73Fo Send fr ee Catalog & name of I Name , .
ne ighborhood distributor.

f?ov~~~ti~:~s~~~08 ~~~de for I Address " ..

as-reae STEREO HI-FI GUIDE: I
2Sc enclosed for postage I City
& handling. I

ENGINEERS: Excellent career opportuni t ies in creat ive electronics design. Write to the Chief Eng ineer.

J UNE 1961 II



H . W . J ohnson WAbDZL
1115 Mollne r Ave.
Lei Puente, Calif.

75 Meter

Transistorized Converter
T 'VE tried sever al varieties of tube type con
... verters for 75 meters, but none of them
lived up to my expectations. Then I built a
t hree transistor 75 meter mobile converter
which has outperformed all of the previous tube
types. Since it requires no B+ or filament
voltage from the car radio it can be used with
any ex isting auto receiver. It is presently in
st a lled in my VW and is performing excellent
ly. The sensit ivit y is very good and my noise
limi ter ha s rarely had to be used.

Several types of transistors were tried . I
found that t hough other (3 lead types) P .N.P .
rf transistor s worked well in the rf st age,
they are not as satisf actor y since there is
much higher gain available with t he drift

types , such a s the 2N247. The CK768 mixer,
chosen mainly because of it s low cost, worked
well. Several types of transistors were tried
in the oscillator and all worked quite well, in
cluding the 2N404, chosen here because of it s
low cost.

Wiring is not critical so long as lea ds are
kept shor t . The use of sockets for the tran
sistors is highly recommended. The oscillator
wa s easily brought into oscillation and was
fir st adjusted using a wave absorbtion meter
a nd lastly , while installed in t he car . RF and
mixer coils were al so peaked in the auto to
a pproximately the center of the band (3.9 me) .
An NE-2 neon light was installed across t he
in put tank to afford some degree of prot ec-

•

"2N247

II

CK768
MIKE R

c

RC\lR

i
I
I
I
I
I
I
I
I_ .J

SIC
I
i

"

r@- ~r' 8 c.r\.-,
NE- 2 ~

- 4 .7K . ~-

":A-<r'~C~O'::V~ c::::.;- __ I
C st c 10' I;~"._ 'OI 'T'L.......J "i BC - RCA \I$-3!2

I 1..1' • BATT 9 1

: 3.9 MC "-; . . SIB 0 : II~
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STRENGTH
,

S125.00
S17.oo

TAMPA 5. FLA.•

E-Z WAY AERO-DYNAMIC
design decreases wind loa d
and . provides telescop ing
ac tion t ha t perm its ra isin g
and lowering of tower sections.
CRAN K UP T O 60 FEET.
DOWN TO 2S FEET and
TIL T5 OY ER FOR A CC ESS
TO ROTOR OR BEAM.

STRENGTH is built-f n to
every E-Z Way T ow er ... Heavy
wall s teel t u b in g legs, can ..
t inu o us diag ona l bracing of
solid s teel rod and e lectric ..
cclly w e ld ed t hr o ug hou t .. .. na
loose bolts or nuts here. E -Z
Way e s ign and streng th o re
yo ur ass urance o f DEPEND
ABILIT Y tha t you can co unt
on yea r aft er ye a r . Se e y our
near e st dis tri b uto r toda y or
write for free li t e ra tur e .

THR EE REASONS WHY
YOUR /3EST BUY IS...

•

The SATellITE
Mod.1 RBX·60-3P (Pa inted) S335.00
Model RB X· 60-3 G (Go lva n iz ed) $410. 00

MOUNTING KITS:
GPK X6 0· 3 (Ground Post)
BAK X (Wa ll Bracket)

Fr eight Prepaid anywhere in (48) U.S.A .

,

E-X WAY
Sof£kQ.tt£;'601t

o
z

I
I...

I

c:e

P. O. BOX S767

-

:e
c:e
w
fa

tion agatnst too much transmitter rf injur ing
the 2N247. A zener diode would of course pro
vide even better protection. T he crystal fre
quency was chosen only because I wanted to
tune the 3800 to 4000 kc portion between 700
and 900 kc. Any other cr-ystal frequency can
be used to create the desired output frequency.

For the cost conscious, a comparison of
prices taken from a leading- catalogue house
showed the three transistors to be considerably
less in cost than suitable tube counterparts ,

All in all th is converter ha s been a most
reward ing project.

Parte Lid

Crystal-Appro.ximately 3100 kc (or f rom 2850 to 3200
kc).

Cl t hru C3-Chosen to cause the coils to g r id d ip to t he
desired frequency .

CI-3-AIl were betw een 50 and 90 mmfd.
C'-3fill mm fd mica o r equ!v.
LI-Wound on %" diameter s lul{ tuned forms. No. 30

enamel wire. Appro.ximately 40 or IlO turns. Link is 4
or 5 turns close wound 0\'1"1' cold end. Tap is ~ of
the total turns up from the cold end. Grid dip to fre
quency.

1.2-Same as LI except. it has no link. Taps are th and
~ of the total turns, counted from the cold end.

1.3-72 turns No. 34 enamel wire on a Y.l" dla, s lu~

tuned form. Link is 5 turns on cold end.
1.4-150 tu rns of No. 30 enamel wtre on a '7'." s lu l{

tuned form . "rinding length was approximately 1 inch.
Close wound in layer fashion. Link is approximately
K or 10 turns close wound on the cold end.

L4-Alternate MiIler--4514 with a 10 turn link wound on
the cold end.
All tuned circuits were grid dipped . All of the wire

was close wound on the forms . All capacitors Cl thru
C4 should be m ica or equlv,

Whipping Things Up

This is directed to you "mobileers." When
you make a mobile installation, ha s it occurred
to you that if the a ntenna (rear bumper
mounted as most are) is on the RIGHT hand
side of the car (viewed f rom t he rear), you've
got a better than fif t y percent cha nce of t r im
ming tree limbs, scaring old people and knock
ing' off hats t han if it were mounted on t he
LE FT hand end of t he bumper?

T ha t's right; mou nt the mobile antenna on
the LEFT hand side of t he car a nd you've go t
a clear area .. . right down the center str ipe
.. , without the possibility of lawsuit for scr a p
ing t hings and st uff which may over hang- or
come precariously near t he edge of the OUT
S IDE traffic la ne!

More than that, you'll p robably require a
lot less maintenance than a RIGHT hand
mounted (from the rear) antenna will call for.
Give it a thought, Bud !

• . . W 70E
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Precise Capacity Measurements

Yall call do it too C"pt<1in J ohn L. Reinertz USNR 'Pe t'. K6BJ
220 MM Visttl Drive
A ptos, Ca li fornia

.,

IOO KC
os<

.,

"

USE ANY GOOD DIODES

\ \--4,. 'J" "0 _

BALANCE__+-__-' STD.

25-0-25

"

ex

the ve rnier gives us 1000 divisions. I f we use
a good broadcast receiver 350 mmfd st r a igh t
line capacity condenser, and use it over that
portion between 10 and 90 divisions on the
Xational dial, we have about 300 mmfd that
are useful to us spread over 800 division!' .

\Ve balance the 300 mmfd with a fixed ca
pacitor of a like value and thereafter forget
it. All measurements are made by connecting
the unknown condenser across the standard
conde nser and r ot a t ing t he National dial
t owa rd a lesser va lue until we have agai n
come to the original balance. T he value of
capaci tance we reduced t he standard to, will
be t he value of the unknown condenser . In
t he case just outlined, you will be able to read
to plus or minus 0.2 mmfd, be it for a 10 mmfd
or 300 mmfd condenser.

How do we know what the sta nda rd con
denser calibration is? \Ve go about it this
way; let us suppose that we have an initial
balance with the National dial reading just
90 div is ions. \Ve obtain a small fixed capacitor
of say 100 mmfd and have it checked at some
la b to a frac t ion of a mmfd. Let 's say i t reads
exactly 98.6 mmfd. Obviously the original

Fig. 2

balance is restored when the standard con
denser is reduced by that same amount. If the
dial and vernier read 57.1 the standard has a
value of 3 mmfd per division and therefore
we can read to 0.3 mmfd or plus or minus
0.15 mmfd. H aving checked quite a number of
straight l ine capacity condensers, these were
all found to be remar kably consistent. Those
condensers with ball bearings were of course
the best .

100 kilocycles is the frequency used to actu
ate t he bridge. A simple driver is shown in

PHONES

Fig . I

The classic bridge that is fundamental in
most commercial bridges is as shown in Fig.
1. Many refinements are built into this funda
mental design when used for precision meas
urements, such as shielding of the standard
condenser and t he various other components
including an output transformer to which ear
phones a rc connected. T he trouble is t hat you
have to go about buying at lea st t he calibrated
standard condenser. E ven after you have it
installed in your bridge you are no longer sure
that the calibration has been mainta ined.

To overcome these problems and to be able
to use a good garden variety of variable con
denser as the s ta nda r d, do away with the need
for a 1000 cycle oscillator and the earphones,
be able to measure to plus or minus 1 or 2
tenths mmfd, have no problem when connect
ing into the bridge because of lead capacity
troubles and do this to the full extent of t he
capacity of the standard used, was t he goal
I set myself and was able to attain. The fi na l
circuit is shown in F ig . 2.

Le t us start with a National Velvet Vern ier
Dial. The dial itself reads from 0 to 100 and

T o be able to make a capacity measurement
down to a fraction of a micro-microfarad

in the range from 1 rntnfd to 300 mmfd is con
sidered quite an achievement especially if you
use equipment that most amateurs have in
their hamshuck. The least General Radio
wants for such a bridge is $360.00 plus the
cost of a number of accessories that may
cost as much again.
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6th EDITION

SHORTWAVE PROPAGATION II,! Sianle'! LeiJIIl,'U/'
(J.:"diu F rt" /lw ' l(' !f & I ' r u! 'U.lfIl t if i n M y r _- 'U " d iu Frce
EurOjw)" Of "peei a l Interest. to those eonccrned with
rudio commuui..-ations. T his review in (lST (J\I ;ly 1!.l!;0)
sum" u p t he book's vital iritcrvst to all a m ateu rs :
.. . . . wrillc" at jll.~t 1/11' riyht IclXl for t he a matcur
illt.'/"{'~Icd ill ianospheric JJro pa y a l io Jl __ . _. __ , _"
There is." /,(wkyruund lUllterial -nCCCSlJuP! 1'01' 1111
lIuderstuJldiJl!f of t h e Ifulljed -on the ionosJ;h"TC, 011
Tudio -u-avee , 011 SI/1ll<POtlJ alld tlte SllIU;}lot "'Ide ·u ll
treu led in lUllfll/llile Ihut is nUl'! l u fulloll'. · ,

Of eneciat i ll l r res t 10 QS1' readers a n, ch uplers OJ!

«unateur rOlllribllliollS to kJlowle'dge of n-aoe prO])I1·
yatiolt /lud It forrcusl -adl'/lHeed wilh adlllitt l'd 1""1

tioll/ -of }lro/mille (]!1/alcur-bu1,d co ndit.ion» durina
the comivur slIllI;l'ol cecle. 1' }, r 01l i l l w u l the hoolc th ~,
render il:l illtrudllCl'rl to vllrioull iJltcrcstillll u:I}w<'l:l
uf pro/"' .lJalioll: 01l{'·W'ltl :lfd/!, for c.rulIIl'l". liI'"t ·
t e r , ", t'lf'urx, unrorat: ('fj t'ct,~ -- all t he thillUs that
halll,~ {'OJlIiIlIIUII !1 eneountcr ill ('t'erudtl!J oJ!;natiml.
It Il!oll/il be hurd to lind II '}lICS(iOll alWl(t p ro Jlu gu 
t io n ill t lt e J·JU M ,., Tf'yiol1 - II I least the t ype of
1/IICl<tiOIl tJwt lin IlIIlUt,'IUWOllld wd,: - that i:l1l ' t COt'·
I' rl'd somcwlu:re i1l tliie /1001.: , even if only (of neces
sity) I'll the :l lalemell t tha t t he. ul1l:1wer hU.'lJ1 ' t yet
11('en dillcovcrcd." ,#'231 , $3.90,

RIDER GLOBAL TIME CONVERSION SIMPLIFIER l l y
Lt, Col, .]ohn G, Lr a i ee r ( Uet 'd). N o matter w here
you are loca t ed you can tt'll at a g ln ncc w hat time it
is anywhere in the world wtth t'ase, It lists small
towns nndlarge cities aroun d the wo rld; la rjre r- lt ies
a nd small tow ns in t he United Slates, I t is co lor
kcyed to tell you immediately t he ('OlTce t day, CoI-
rects for- areas tha t ha ve Da yli ght Saving- Ttrne, H a s
ccnvcrston tahles for t hose who USP 2~- hoUI' r-n lr- u
luted system. Color ful chn rt and map makes it
usable to an yone, _#238, $ 1.

IMPED ANC E MATCHING 1'11 /1fl',<nndl'r Sd'llfI', I'It _n .,
C" VI' !'s illl) H',11II1<'1' mnt.-hlnrr in eleetrir-nl HrHI ,·1",,
l ro ll i<' dr"llitry, I' l'O v i<! ...,; detafled in Formntiou o n
how 1" nt.tain muximum power' tr-an sfer between
nny 1~'1''' nf g", ' llt' l-Ht lll' and loa.L Dea ling' initially

J w it h nruximum pOWl't' u-nn srer ill 11_,' eircuit.s, t he
tex t r-ove rx i nd ur-tu nee - r-a llad ta m-e rel a t ionsh ip s,
vector nutation awl t he j operator. I m nedan ee
matc hinJ,C fl.'v i"l's , t heir app li<'atioll at audio and
radio fn ''1Ul'IH' il'" nud in transistor cireuits an' cnv
e red. #166-23, $2.90.

GET YOUR COMMERCIAL .
TICKET EASIER WITH •••
RADIO OPERATOR'S LICENSE
Q AND A MANUAL
I'll M. l\(III{II.](!11

Now Qvoiloble 6 th edition
up 10 the minute
The BEST book for FCC
License Preparation
Coven ~lem('n ts 1 thru 8,
The only book wi th com p le te
discussion of a nswers to every
te..h nical question in the F CC Stu dy Gu ide_
Ma kes i t Very ea~y to answer multi ple choice
questions. t: 130, cloth, $7.10

~~A;'~fJ; IOb le o f your elec lronio porh di J/libutor, or order di, cc t

HOW TO USE GRID·DIP O SCILLATORS b y Uu f u:!
1' , Turne r 1( 6111, T he fi rs t book ever devot ed en
t irely to g- r-id-dip oscillators tells you how t o con 
s t r uct and use t his ve ry versati le ins trument with
bes t possible results . I t is applicable t o aU k inds of
r ad io receive rs a nd t ran smi tters . a lso to television
r ece ivers . T he grid-di p osci lla tor is a troubleshoot.
ing devi ce - a n adjust ing device - a f requency meas
uri ng device - a p plicahle to circui ts and com pone nts
in circuits - to a nte nna s: also a si g nal sou rce of
variable frequency, # 245, $ 2.50 .

Fig . 3

Fig. 3. It is a simple multivibrator circu it and
may be a free r unning type or it may be
crys ta l controlled. If you have one of t he old
style 1-inch square crystals you will find t hat
no matter what its frequency is as the funda
mental frequency, it will a lso because of the
1-inch dimension oper a te a t close to 100 kc in
a multivibrator circuit. This will hold the
frequency quit e constant and will r esult in a
st abili t y that will hold for hours at a time.

The resistors are 1 watt rating and four
as near in value as ca n be obtained should be
used. The meter is a 25-0-25 micro-ammeter.
If you are good a t such things, bend the needle
edgewise for greater ease of reading the sa me
point at zero. Those who have a L&N Stu
dents galvanometer should u se it. The ac
curacy of the reading will be improved due to
the suspension type of movement as against
the pivot type in t he first mentioned meter.

Whenever a condenser needs to be measured
and leads sever al inches long have to be used,
these leads are first connected to the st and
ard and are so adjusted that they will not be
changed in configuration when attached to the
unknown condenser. The lead capacity can be
read from the change necessary to the st and
ard r eading and the new reading is then the
one used to subt ract the final r eading from
when the unknown has been connected and
a balance has been obtained. Suppose the
normal balance is a lways 94 div. on the dial.
With leads connected a new balance is obtained
a t 89 div., and with the unknown connected it
is 50 divisions. Since in our case t he st a ndar d
has a value of 3 mmfd per division, we find
that 89 minus 50 times 3 is the capacity value
of the unknown and in this case is 117 mmfd.
In this manner any lead value is obviated.

If known values of fixed capacities are add
ed to the balance condenser, t he range of the
device can be extended as desired. The known
additional value is t hen added to the value
obtained from t he dia l reading.

If t hat part about having a lab check out
your 100 mmfd condenser has you st umped
then perhaps we can make a deal. I'll test the
value of any 100 mmfd postage-stamp size
fixed condenser for a nyone that sends me a
self-addr essed stamped envelope and 25¢ along
with the condenser. I am using a General
Radio type 722 P recision Condenser in the
circuit, so I ca n give good precision••. K6BJ
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Part II
•

Propagation
David A, Brow n. K21GY
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Fig. 2
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HBF is the ..to meter band. As soon as the
Sun rises however, the !\.lUF rises sharply to
a maximum following the zenith angle of t he
S un and t he n f alls back down again as the
Sun get s lower in the sky. Notice how t he
IIBF follows this curve. It is th is plot of t he
lIBF that appears each month in the P ropaga
tion Chart for each of 42 different paths.
What is impor t a nt to note is that the MUF
and HB F varies with the rotation of the
Earth on its axis and with the ang le of the
Sun in the sky, and that moving from one
HBF to another is a jump by a factor of two
which means that the H BF for the time given
is the best frequency that we ca n use for
hamming.

Besides the daily variation in l\IU F there
are Seasonal variations and these are shown
in Fig. 2 and Fig. 3. Here we see that the
diurnal variat ions are different for each month
of t he year. First, notice that ( Fig. 2) the
Sunspot number is decreasing as t he maximum
value of MU F for each month decreases a s we
go from W in ter to Summer. Next in Eig . 3 we
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LAST month in Part I, I covered the S unspot
Cycle and gave a prediction of smoot hed

numbers for the remainder of t he cycle which
I t hink will have its minimum by June 1964.
Part II is going to cover the different varia
tions in MUF by presenting a circu it analysis
of the path New York t o England along with a
SPECIAL PROPAGATION CHART for the
coming winter season, 1961.

The MUF ( Ma ximum Usable Frequency)
is t he highest frequency that will propagate at
a given time between t wo points of communi
cation, and any freq uency higher than the
1\1 UF will not rea ch t he ot her end of the cir
cuit. Frequencies below the l\IUF (especially
those lower by a fa ctor of 2 or more) require
an excessive amount of power to give sa t isf ac
t or y sig nal to noise ratios. The MUF for any
given circuit var ies with the t ime of day, se a
son of the year and with the Sunspot Cycle.

Fig. I

Fig. 1 illustrates the Diurnal variation in
~lUF along with the Ham Band Frequencies
(IIBF) that should be used. During the night
time hours the MUF's are quite low and the

16 73 MAGAZIN ~





Fig. 3

see that the maximum value of M UF in the
diurnal cur ves is increasing from Summer to
Winter a s the Sunspot number is st ill decreas
ing! This is the Seasonal variation in MUF
which is independent of an increasing or de
creasing sunspot number. N otice too that the
nighttime Winter f r equencies are lower than

" eo

!"

:'. . -, "
"it"':: 'C'

Fig. 5

lows: 'Vinter Season-November, December,
January and February; Equinox Season
March, April , September and October; Sum
mer Season-May, June, July and August.
These basic curves are shown in Fig. 4, F ig. 5
and Fig. 6 along with t he Cyclical variation
with sunspot number.

In Fig. 4 the highest REF is 28 me and this
is reached when the sunspot number gets into
the fift ies. The lowest RBF is the 40 meter
band until t he sunspot numbers get a s low a s
fifteen or lower, when the 80 band is the night
time lIBF. From this set of curves we can
see that there should be some 28 me activity
this Winter, if the sunspot numbers follow
those predicted in Part II f or the New York
to England path.

From F ig. 5 we can conclude that there
will be no 21 me openings in Sep tember and
that during the daylight hours the best RBF
will be 14 me and at night 7 me. Towards the
end of October when the transition from the
Equinox curve to the Winter curve comes, is
when we will find the first 21 me openings to
England.

(Turn t o page 59)

•

the Summer nighttime frequencies and that
the winter daytime frequencies are higher
than the Summer daytime frequencies. It can
also be seen that the highest MUF is reached
later in the day in the Summertime t han in
the Winter.

The seasonal curves ca n be placed into three
basic groups, each group containing a basic
type of cur ve covering fou r months a s fol-
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HERE'S A NEW HEATHKIT"
GROUNDED GRID KW LINEAR...JUST $22995

T he new Heathkit "Warrior" is a completely sel f-contained, desk-top kilowatt linear, loaded with specia l
•features, at half the cost of comparable units! Com pare feature for feature, quality componen t for Qual ity

compo nent, you 'll find no shortcuts . .• on ly the fi nest watt-per-dol lar value in a linear amplifier on the
amateur market today!

CHECK THESE FEATURES ...
rom plcfcT!l llf·ff-clwiained . . . H V. F il. a nd Bi as su p p lies bu ilt in .
Vereut ile ••• May be driven by a ny 50 to 125 watt tra nsmi t ter
or exciter-no matchi ng or swa m ping ne t work required,
I~'ffir if·"t . . . Stahle grounded grid circuitry allows most d riving
power to appear- in out p u t for up t o 70 % etficieney.
Oil-fi lled ca pacitor .. , And 5·,')0 henr-y s wingi ng-e boke provide
the ex cellent d ynamic regu lation req uired for hig h peak powe-r
output with lo w d istort io n.
1 1I ~'J'pe "s il'e 1I/II('s . . . ~ paralleled 8 11A's ancl2-8GGA's , fo rced
ai r cooled by silen t b uil t -in fan .
S/ll llle . .ca ref ul! design provides a h igh degree o f over-al l stu
hility in conj u nct io n wit h the grounded grid circu it con figu r
at ion.
I~'yri lu'l il'e . , , I n terna l HF sh iel di ng of plate ci rcui t for ma xi
m um T\'l su p p ression.
11I1f'r lor h ll slI'i lrhilig . .. prevents a ccide nt al a ppl icat ion of
If\" before switching on Iilu rn ent a nd hins.
ItWI9 f·t! rOIl:-: /rur/i1l1l ••• IIi gauge sli 'f·1 ('hassis - I "" a lu m inu m
front pa nel welded one-piece cuhim-t .
Kit M odel HA·10, . , 100 lbs. $23 dn., $20 mo.. . . . .$229.95

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

Ma " Im um power input : 5$8-1000 watts P.E.P. .
CW - l000 wens. AM--400 watts (500 walts us in '! ce rne r
controlled modulalionJ, RTTY--6SQ wall s. D,;v ; n <,1
po... . , re quired : SO 10 75 watls-deoC'ndinQ on I,p .
o"e 'll::y. Ou t p ut ci rc u li : Variab le oi ·nclwo' ~ (SO to 75
o;,msJ. In pu t c ircu it : Broad ba nded_" Qu;' '!!) nc tun.
inq. ln pu t Im pedan c e: Appro~, 10 ohms , Ba nd COV _
e ralle: 80. 40, :20, 15, 10 me te rs, P a ne l meleri nll:
S",i:cn-se l«:ted, or;d currenl , pl" t ... cu , r£>n t, nm n voll·
ao e and , ..la!ive power oulput lor easo of loadino.
Tub e camplem en\: 4·8 1IA. 2·866A. S iz .. ; 19X" VI
~ 11Yo" H x 16" 0.,._..

This inside view shows the neat circu it layo ut
and husky compo nen ts that emphasize Quality.
Note the internal sh ield ing of plate circu it for
maximum protection against TVI.

FREE CATALOG

md today fo r
ur Free Catalog
rsc ribi nq over
.0 different
aathkit products
Hi-Fir Test.

mateur Radio,
anne and General
msumer fields.

1------------------
IHEATH COMPANY
I Benton Harbor 11 , Michigan

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

:N AM E

I ADDRESS

I
I CI TY ZONE STATE
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The Electrotone M-100

Cote Modulator

C herle s E. Spitz W4API
1420 S. Re ndolph St.
Arlington 4, . Virginie

I F you are the average ham, or more active
than average, you may have passed this

unit by without thinking too much about it
filling a place in your hamshack. After all you
may have everything. well, al11Wst everything!
I admit seeing the advertisement in the No
vember issue of 73, but s ince it talked mainly
about commercial or home brew CW transmit
ters, and having no such plans at the time,
my curiosity was not sufficiently aroused .
Actually, there are ma ny more applications
for the 1\1-100 around the average shack than
the advertisement implied, whether as a part
of the main transmitter or as an adjunct to
other proj ects.

This is a completely self-conta ined audio
system from mike input to modulator output
with interna l power supply, weighing only five
and one half pounds in a compact cabinet
a bout 5x6x7 plus in size, and containing clip
ping, fil tering, over-modulat ion insurance,
ca r r ier control and even a 1000 cycle audio
genera tor to take care of the whistlers!

Since the 1\1·100 is designed to be inserted
electr ica lly in your amplifier screen, it ob
viously is limited to applications where screen
grid t ubes a re used, and where a scr een volt
age of 400 or less would apply. This is not
much of a hardship, si nce scr een grid tubes
are the most commonly used in transmitters
and amplifiers. There is nothing tricky or dif
ficul t in hooking up the unit or ope rating it.

20

Of course your transmitter must have the
stability which is required of all good phone
opera t ion. Although C\V needs stability too,
defects show up more readily when a ny rig
is modulated. Everyone on phone should oc
casionally turn on a bfo just to see how many
r igs are wobbulating while modulating!

There is nothing in t he 1\1-100 which of
itself would cause such untoward effects, and
in fact there is a distinct advantage in it's

Application: To modulate CW t ronsmitters or
linear amplifi e rs. Used with Te trodes or pen
todes, single, parallel or push-pull in t he range
from 10 to 1000 wefts, where 400 volts or less
is required for the screen.
Size: 6'/2"x7'h "-,,5'/4"
Weight: 5'12 Ibs
Power: 115/230, 50) 60 cy. 30 watts
Input: Crystol or dvnemlc mike
Bandpass: 300-4000 cycles
Tone: 1000 cycle generator
Umiting: Speech clipping, negative end P OSI

tive peek over-modulation prevention
Output: 400 peak d e volts maximum, 40 rn a

instantaneous dc current
Guarantee: Two years including replecement of

perts and labor: tubes for 6 months
Net Price: $49.95, d elivered in U. S.
Manufacturer: Eleetrotone Le bcre tc ries. 27 17

North Asblend Ave., C hlceqc 1~ , Illinois
Centrols: On.Off Switch, Modula tion Level Con

troL Cerrier Level Control. Tone G eneretor
Switch , Cw-Phone Switch

73 MAGAZINE
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Stlf !I u p por tin e;
",a s y m oun tine ;

n o t r a p s o r
r a d ia ls. lI e-a v y
Illum it ron i ~s

Coil . 5· m i n u t"
in stallat ion. U p
t o 100 0 watts .

Coa J: f fit; tak"
only ~ •• o f

!l pa~t'. O,·rran
h richt - 23 ft .

Com plrt r
in!llrudions .

Ru s tp r uo f ha r d
w are, irr id ite

t ree ted .
Ilrivt' 3" pip" in
e round: d a mp

o n h"a" )· C~·~ooIae

base . All band
m atc:hin c Coil

thrn tapprd for
band in u '!e wit h
s p ecia l tap s u p ·
p lird. Wt . : S ib s.

Ordrr V7·G ·6

$20.00 VALUE

2

Economy
WRL

Verticals
SO-10M

SAVINCS

~
$14 9 5

f>rr(" d f or a n)· XmUr.•
l int'a r. e t e . S u p p ly

11 5 " A C to t he time
drla~· nla}· a n d in 20

lIeconds it ar- t uat es th e
cn n t r o l r 1'13)' whi ch

ha s 10 amp S I' DT
contacts to con t ru!

ecnt. B uth m ay b e un
p luJr lrt'd (rnm hra eket,

O rdt'r . T6- ...~

S a m l' a s a bove but
.... ith w all braek et s
(or side mountin£" $12 9 5o n hou st'. .

OrdH \'7·8·G

SAVE 70 %

"'-,---
Hermetically

Sealed
Filter Choke

8.8 Il l'
500 l'tIA-DC
50 Oh m D C

10 KV InAul. tion
1 ';4 " hleh

n~ J:5,%" Sid"
S h p . Wt.

39 Ib tl .
O rdrr 7EG

Corn p lrtr with un
punched m at chine
pant'!. P erreee for

" lO p r r i m rnt rr.
buildn. Use fo r

transmittrrs. a mpH
fiull . receivers , ete.

ll" x I 4" x9 " .
W I. : s i bs .

Ordn 1X6

Only $395
- '

Never Before
Such Savings!

Nr.... 15' H(; S/ U
~oaJ: ..· jt h

8 3· 1S P p lue"
ra~h end .

~I

Strea-';'Iined
Cabinet/Chassis

Once In a 1
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low power requi rem en t even when modulating
a high power transmitter due to t he absence
of line voltage fl uct uat ion caused by high level
class B modulators r eacting on a VFO.

T he ser ies gate modulator system was de
scr ibed in t he November 1, 1957 issue of E lec
tronics, and in t he R.S.G.B. Bulletin of Ma y
1959. The manufacturer also publishes an ex
cellent brochure g iving a detailed technical
description of t he circuit operation , for which
he should be commended, a nd which is ava il
able to all who write.

J UN~ 1901

Fig. 2

Note t he schemat ic diagram in Fig. 1. The
oper ation is best st at ed in ter ms of de and a e
s ta t e consideration. F or t he de sta te, if the
grid of V-3A is biased to t he cut off point,
then the full B plus potential a ppea rs on the
plate and is direct-coupled to the grid of V-3B.
V-3B cond ucts fu lly a nd the voltage drop
across the ca thode resisto r R-15 is a pplied to
the fina l's scr een. Hence, a full rf ca rr ier is
obta ined. As t he slider of t he ca r r ier control
potentiometer is moved towards t he cathode
s ide of V-3A, the bias on the grid diminishes
a nd V-3A sta r ts to conduct, r esulting in a volt
age drop across its •plate load res istor R-1 4.
The reduced voltage appears on t he grid of
V-3B and red uces t he plat e cu r rent of V-3B
proportionately. H ence, t he posi tive poten tial
applied to t he final's screen is r educed and 1'£
carrier level is low.

In consider ing t he ac sta te , wi th the bias on
the grid of V-3A set by the ca r r ier level con
t rol to approximately 1 volt nega t ive, the de

(Turn t o page 22)



voltage applied to the final's scr een is low, and
therefore the rf out put is low. If an audio
voltage of 1 volt peak is now appl ied from
V-2 to the grid of V-3A, it will be amplified
by V-3A and appear through V-3B at the
screen of the final and will modulate the low
rf out put approximately 95%. The mean dc
potential of the final's screen remains constant.
If the aud io voltage applied to V-3A is in
creased, grid current will flow in V-3A. A
negative charge will build up on C-9 propor
tionately to the peak amplitude of the applied

audio. This additional de bias applied to the
gr-id of V-3A will cause the potential on the
plate of V-SA and the grid of V-3B to r i~e.
The mean screen potential of the final will
ri se too, resulting in increased rf output.

The increased audio voltage at the grid of
v-aA will appear a s an amplified voltage at
the final's screen r elative to its previous level,
but as the mean screen potential has also been
raised t he rf car r ier is again modulated ap
proximate ly 95% and no over-modulation
occurs.

The bias on V-3A will increase until a limit
ing condition is reached where the bias built
up on the coupling capacitor C-9 cuts off V-3A.
No f urther audio voltage can reach the final's
screen, the de potential of which is at maxi
mum ; thus positive over-modulation is pre
vented. Negative peak over-modulation is
preven ted because the dc screen potential of
the final can never fall below the level selected
by the ca r r ier cont rol potentiometer; the audio
voltage can only modulate this screen de po
tential to produce full modulation.

Effective speech clipping is obtained by in
creasing the audio voltage input above the
level that will produce approximately 95 %

{Continued on pa ge 49}
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8.95

- --=--~

II

• Superhet Circuit Uti lizing 8 Tubes and
Rectifier Tube • Built-In "S" Meter with Ad
justment Control. Full 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. Signa l to noise ratio is 10
db at 3.5 MC with 1.25 microvolt signal.
Selectivity is - 60 db at 10 kc, image re
flec tion is -40 db at 3 MC.

6.95

MODEL TM-14
FiElD STRENGTH METER
Comp lete, no wires to connect.
Monitor tra nsmi tt er ou tpu t ,
check antennas, etc. Perfect
for mobil e, provided with mag
netic feet.

5.00 Do wn

MODEl HE-26
HVBRID PHONE PATCH
Perfect for AM -SSB Phone Patch
operat ion. VU Met er monitors
l ine level for as ph one patches.
An unmatched low-

•

24.50

MODEL TM·15
WAVE METER

Checks t ransmitter output for
harmonics, pertsfttcs. and out
or-bend op er ation. Pro v id ed
with magnetic feet. Perfect for
t he novice.

-~--

37.50.
HE·28 RF WATTMETER

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

LAFAYETTE PROFESSIONAL QUALITY

~~~~~~~COMM U N I CATI O N S
k. RECEIVER

KT·200WX
in Kit Form

64.50

"~.A."Y"ETTE 165-08 L18ERTY AVENUE, JAMAICA 33, N. Y.
.III.i. B. .A. X» ::J: <> OTHER LOCATIONS----

HEW VORK, H. V'I HEWARK, H. J. I BRONX, H. Y. IPARAMUS, H. 1.1 BOSTON, MASS. I PLAINfiElD, H. J.
100 6th Avenue 24 c.ntral Avenue 542 E. fordham Rd. 182 Roule 17 llO federal Street 139 W. 2nd Street---------------T--------------------------------------. I Lafayette Radio DepL 73F-1 P.O. Box 190 Jamaica 31, N. V.
. FREE 324-Pa2e: 0 $ Enclosed, Send Stock # ........................ 0 Rush FREE 324 Page Cata'og 610

1961 I 0 $, OOWn Payment Enclosed for Stock # ~ _
Catalog No. 610: Lafayette Easy Pay Applicat ion Will Be FOlWarded Upon Receipt of Down Payment ,

~
I H.me

Cut Out & Paste I Acldr...

on Post card i CIIJ ZOne Stlte
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A Universal AM Monitor
James l. Tonne WSSUC
Outpatient C linic . USAH
Fort Rucker, Alabama

H ER E is a high quality modulation monitor
that will give a dependable indication

with any mode of AM transmission. It re
sponds to t he positive peak value of rf output,
regardless of whether conventional or sup
pressed ca r r ier transmission is employed. Or,
at t he flip of a switch , it will indicate average
output. The detected envelope is available for
oscilloscopic observation, and an audio am
plifier provides an output for headphone moni
tor ing. The metering, oscilloscope and audio
circuits are elect r ica lly isolated and non-inter
acting.

In conventional monitors, the carrier must
be presen t in the usual amount. Such a moni
tor is relatively easy to fabricate. To the
author's knowledge there has been no data
published on a monitor which will successf ully
oper at e on a suppressed or partially sup
pressed car r ier signal. Suppose you're operat
ing a phone transmitter using single or double
s ideband, and decide to crank in some carrier
for an uninitiated fellow on the other end.
How much carrier to insert usually remains a
mystery. The usual modulation monitor won't
help you in the least in such a situation.

All this comes about when the necessary
audio amplifiers or transformers used to drive
the meter circuit are considered.

The typical monitor a s published in the
amateur literature has another serious defect :

it responds to average modulation level, not
the peak. Hence it is waveform-sensitive in
that the indicated reading will vary over wide
limits depending not only on percentage modu
lation, but also on waveform. The rf envelope
must have its peak value measured if the moni
tor is to have any real value.

An oscilloscope output should be provided
for waveform observation. I t should not di s
turb the rest of the circuitry. This feature is
lacking in most monitors . Lastly, it is advisa
ble to ha ve a built-in a ud io amplifier to drive
a pair of head phones. This allows plenty of
freedom in choosing the headphones without
worrying about adequate volume. Again, this
amplifier will provide isolation between the
phones and the rest of the circuitry.

Circuitry

T ho block diagram of this monitor is shown
in F ig. 1. The arrangement of components is
probably a bit unusual, but each st age does its
intended job and does it well.

At t he input is a variable attenuator. This
is a panel control, used a s a sor t of calibra
tion or sensitivity cont rol. I t is not frequency
sens it ive, so changing bands with the trans
mitter will require no gross readjustment.

F ollowing t his is t he det ector. A 6AL5 was
used instead of a crystal diode because the

24
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... For your convenience here
is the latest list of OCDM certified

TMC Equipment by classification ...

,.

OCOM ITEM TMC MOOEL TMC BULLETIN NO.
aCDM R·02 GPR·90RX

GPR·90RXD
SSB 205
SSB 205

aCOM R·04 GPR·90 SSB 179
aCOM R·16 GPR·90

GPR·90RX
GPR·90RXO

SSB 179
SSB 205
SSB 205

aCDM T·32 GPT·750
SBT·1K

SSB 227
SSB 237

aCOM T·32 CW SBT·l K SSB 237
aCOM T·32 SSB GPT·750

SBT·1K
SSB 227
SSB 237

aCOM T·34 GPT·750 SSB 227

aCOM SE·l00 MSR·4
MSR·5
MSR·6
GSB
GSB·2
PAl·350
SBE·2

SSB 196
SSB 196
SSB 196
SSB 194
SSB 194
SSB 215
SSB 195

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK,NEWVORK

and Subsidiaries
OTTAWA, ONTARIO • GARLAND, TEXAS • ALEXANDRIA, VIRGINIA
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Details
01, in conjunction with 02 forms a variable

capacitive voltage divider. C3, Rl and VIa
form the detector. A ceramic socket is used

thermionic type is a bit more rugged. A bit of
rf filtering and the detector output becomes
the transmitter output envelope. This signal is
fed right into the grid of the de amplifier. No
blocking capacitor is used nor needed.

T he amplifier feeds a peak detector-but a
cathode follower separates the two for isola
tion. This also allows the peak detector to re
spond very accurately to the actual waveform
peaks. A simple VTVM rounds out the meter
ing circuit.

The de amplifier also feeds a second cathode
follower, 'whose output is intended to go to an
oscilloscope for waveform observation. It
might be of interest to note that from the de
tector right on through to the scope output ,
everything is direct coupled. Hence a de scope
can be used for additional information. If such
a scope is used, the trace will not bounce
around the screen even with suppressed carrier
or cw operation.

The scope cathode follower also drives a gain
control, which selects the desired quantit y of
audio for the audio amplifier.

A small power supply using a 6X4 completes
the picture.

26

for VI to minimize r f losses. R2 in conj unct ion
with the input capacitance to V2a forms an rf
filter. R3 is the plate load for this stage, the
de amplifier. I ts rating is two watts in the
interest of stability, important at this point.
This tube operates at zero bias, with the input
signal providing the proper (negative) gr id
voltage.

The output of this stage feeds both V2b and
V3b. E ach of these la tter stages are connected
as cathode followers. In the case of V2b this
is done in order to prevent loading V2a while
at the same time providing a low impedance
charging path for the peak-measuring circuit
(Vl b, C4 and R7) . The result of using this
circuit is that C4 will charge to the positive
(maximum) peak of the incoming signal to
within 10/0 at the end of 3 milliseconds. H igh
accuracy is thus assured on peak readings,
regardless of the modulating waveform.

If SI is opened (UAverage" position), C4 is
out of the circuit, and the unit will t hen read
the average value of the transmitter output.

R6 is a pla te current limiting r esistor t o
keep the plate dissipation or plate cur rent rat
ings of either V2b or Vlb from being exceed
ed if either of these tubes should develop a
heater to cathode short. Thus, the trouble will
be kept localized and wiII not destroy further
components. This resistor has no appreciable
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TRANSMITTER for 6 & 2
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• • .185 Watts of Solid "Talk Power"Tops the Band!

Again . . .
Clegg Laboratories l.rings VHF'crs a new power packed performer . .. A new
beauty that's gua ra nteed to produce more ca rrier output and a higher level
of modulation power than any other commercially built VB F amateur tran s
mitter now available.

Put a Zeus on 6 and 2 and watch the QSO's roll in. ]f you like DX, listen
to this! - You'll have 185 solid watts on both AM and C\\' .. . and you'll
have automatic modulation control that will actuall y let you "out-ta lk" many
kilowatt rigs!

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

• High Le...-el Plate a n t] Screen Modulation

• Highly Efficient T)"I)c 7034 Final Amplifier

• Self-Contained Stahle "FO
• Huilt-In Automatic Modulation Control

• Simple Ba nd Switching and Tune-Up

• Two U n i t Con stru ction wi t h Remot e
.Mod ula tor and Power Su pp ly Conserves
Spare at Operating Position

Amateu r Net Price: Only $595, Completel y
wired anti te ste d wi th a ll t ube s, Modula tor,
Power Supply , "FO, ru b les, e tc.

A sk ),our e lc!!/( Distributor ( listed below) lor lull in/ormation . lle'll be glad 10 serve , ·Oll.

Ari zona
South west Electronic Devices, Phoeni x

Ca liforn ia
Henry Radio, los Ange les, Severns, Hemet

Connetticut
Ka ufma n Electronics, Bridgeport

Delaware
Delaware Electronics Sup., W ilmington

Flor ida
Amateur Rad io Cen ter, Inc" Miami

Electronic Equip ment Company, rec., Mia mi

Ind ia na
Brown Distr ibuto" , Fori Wa yne

Von Sid le Ra dio Su pply, Indiana polis
Iowa

World Rad.a , Council Blufh
I(nns<H

Acme Radio & T. Y., t1 ulchi O$on

Ma ryla nd
Key Electronics, Wheo lon

Mtn sachuse tts
De Mo mbro Ra dio Supply, Ba lIa n

Michigon
Purchose Ra dio Supply, Ann Arbor

Ra dio Ports, Inc. , Grand Ra pids
Missouri

Henry Ra d io, Butler
Wolter Ashe , St. l ouis

New Mexi co
Cor Porls Depot, Roswe ll

Volley Engineering , l os Alo mos
New Jeuey

Federated Purcha ser, Mounta insid..
New Yor k

Terminal Elecl roniu , N..w YOf ~

Harrison Radio Corp ., New YOlk

O hio
Universal Servic e, Co lumbus
Sternbe rgs, Iec. , Cincinnati

O klahoma
Ra dio , tee., Tulsa

Pe nnsylvan ia
Tyd ings Company, Pittsburgh

Eugene G. Wile, Phila delphia
Soulh Ca roli na

Dixie Ra d io Su pply Company. Sumter
South Dakota

Dakota Supply, Ya nkton
Virginia

Key Elee/ ronies, Arlington
Wa shington

Pndia Supply Company, ~..nll l..
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Fig. 2

effect on normal operation.
On extremely fast-rising inputs, V2b may

have a t endency to draw grid current on the
peak portion of the waveform. R4 prevents
this effect from loading V2a.

The output of the peak-measuring circuit is
fed into the voltmeter using V3a. T his again
is a cathode fo llower, to prevent loading t he
preced ing' stages whi le at t he same time deliv
ering' suffic ien t current to operate the meter .
Rll is the balancing adjustment for t he meter,
and is a rear-of-chassi s screwdr iver type. It is
smooth in adjustment but has more than auf
ficient range.

T he de amplifier, V2a, drives a second cath
ode follower, V3b, which provides a low im
pedance source to operate the ga in control ,
RI5. HI G, in conj unction with t he input ca 
pacit y to V4, prevents s t ray rf from activat
ing t he audio amplifier. C7 blocks the de in
the plate circuit from appearing on the load,
presumably a pair of headphones. A large
value of capacitance is needed here to main
ta in good low-frequency r esponse. R19 drains
off any leakage through C7.

A portion of the output from V3b is tapped
off a nd delivered to J 2. The output here is

•••

28

Fig. 3

•

about 2 volts with a de bias which is not par 
ticularly harmful. This output is intended to
go to a scope for a visual indication.

A power supply every bit as conservatively
designed a s t he rest of the circuit is integral
with the unit. A 6X 4 r ect ifier is employed to
prevent da mage to the meter ci rcu it by a
quick-acting power supply. The rectifier socket
is of ceramic to prevent possible t rouble from
hea ting. The de out put is fi ltered by a t wo
sect ion choke-inpu t fi lter. Due to t his fi ltering ,
the sig nal to noise ratio in the circuitry is in
excess of 60 db. E xtensi ve rf fi ltering is in
corporated. The primary is fu sed with a 1 a mp
slo-blo fuse, and the high voltage winding ad
di t ion ally ha s a 100 rna f use. The filamen t
ci rcu it has rf bypassin g- a nd a "resistive" cen
ter t ap is used for m inimum hum.

Initially •..
Turn the unit on , a llow a f ew minutes for

the tubes to stabilize, a nd set Rll for zero
meter reading. A few feet of wire attached
to t he " hot " input terminal will probably pick
up sufficien t rf to operate the device.

Bear in mi nd that t his unit is basica lly a n
r f voltmeter , with a sens it ivit y such t hat about
5 volts or so a t t he input will cau se f ull scale
de flection. \ Vith 8 1 in t he peak pos it ion , t he
un it will indicate the peaks of the applied in
put. With 8 1 in t he average position, the meter
will indicat e the a verage value, which is al
ways lower, regardless of modulating wave
form.

\Vith su ppressed carrier transmission, no
modulation will resul t in no transmitter out
put a nti resulta nt ZCI'O mete!" rending. \Vith
mod ul a t .i on applied, t he rueter will r ead up
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sca le. It will indica te peak or average accord
ing to the setting of 8 1. Normal procedure
would be to drive the final t ransmitter stage
to maximum linear output , as indicated on the
scope, and set C2 (Sensitivit y ) so the meter
r eading is full scale with SI in the peak posi
tion. Then the average out put can be read by
switching SI to the average position.

\Vith conventional mod ulated carrier trans
missions, t he meter reading (half of f ull scale ,
set with C2) will be the same with or without
modulation if SI is in the average posi t ion.
\Vith SI in the peak position, the r eading will
double with proper modulation . Hence the sca le
calibra t ion wiII be as in Fig. 3.

If reduced or partially reinserted carrier
opera tion is contemplated, set sensitivity (us
ing C2) so peaks (SI in peak position) are
at full scale. The proper amount of carrier
to inser t is then that which is su ffi cient for
half scale deflection.

Note t hat when measuring modulated car
rier transmissions, only the positive peaks are
measured. This is no serious drawback, and
does not pen alize one if high level neg-ative
peak clipping is used.

The a udio circu it ry will behave as any diode
detector; it will fun ction best when modulated
carrier transmissions are used. It is, however.
useful to tell aurally what kind of n oise might
be on a signal of any kind. The scope output is
usa ble under all condit ions, including ana lysis
of c.w. emissions.

. . . and Finally

All parts in the device are standa rd and can
be obtained by mail. Recommended or unusual
types are indica ted in the parts list. The vol-

tages indicated on the schema tic are de vol
tages measured with a VTVl\I. But have no
fear; the circuitry is su ffi ciently conservative
t hat the device should continue to work even
though the tubes are about to fa ll out of their
sockets.

Figs. 4 (Audio Frequency Response) and 5
(M eter Cir cuit Response) show the accura
cies of the more important circuits in the unit.

• • • W5SUC

Don't Break Those Good Taps
aluminum to lA!," in thickness.

Common sizes for rad io work with drill hole
sizes for tapping steel to 1116" thickness are:

P ut a speck of lard, grease or cutting oil
on the scr ew tip before sta rting it in steel. I
prefer the slotted-he x type, as I sta r t them
with a screwdriver , then finish with a socket
nut driver. The self-t a pping screws will sub
s ti tute for taps in steel about 6 to 10 times,
and in aluminum or brass almost indefinitely.

.. . J. J . Marla tt, K7AGI

A f "I'EK you break a few good taps with the
Hold tap buster" (hand tap wrench) t ry

using self-ta pping screws on sheet metal chas
sis and other light metal parts. It is often
much easier to tap threads in holes for mount
ing parts than to str uggle and swear while
you try to get the blasted li t tle nut star ted on
that screw down in the corner.

Self-ta pping scr ews are hardened and have
tapered t ips with either a short lengthwise
slot or a fluted tip. They have four common
types of heads: hexagon; slotted hex; slotted
round and Phillips. If you don't have some
samples in your junk box you can get a hand
ful from larger hardware, auto supply stores
and most sheet-meta l shops. A fair assort
ment should only cost about as much as one
tap.

They are quite easy to use in steel up to
# 16 gauge which is .062.5" t hick; and in

Size scr ew
4-40
6-32
8-32

10-32

Drill Size
Sleel
#39

32
29
24

Drill Size
Aluminum

#42
33
30
27
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Modifying the

Lafayette KT-200
•

William I. O rr W6SAI
48 Cempbell lane
Menlo Pork. C", liforni",

Receiver

I T TAKES a pretty keen eye and plenty of
"know-how" to buy a good communications

receiver for under one hundred dollars. Sure,
there are some sets on the market selling for
much less than that amount, but most of them
only qualify as toys. Low in sensit ivit y, wide
in bandwidth, and poor in stabilit y, these re
ceivers serve to introduce the newcomer to
shor t wave radio. After that, the receiver has
served its purpose, and the ham or listener is
readx to "step up" to a more advanced type of
receiver.

What should the "minimum communications
receiver" offer the buyer? Well, it should have
an rf sta ge to provide usable sensitivity on
the 10 meter band. It should have two if stages
to produce a reasonable degree of gain, it
should have an S-meter, and it should have a
voltage regulated power supply for t he high
frequency oscillator. I n addition, it should have
the usual trappings, such as a bandspread
dial, beat oscillator, headphone jack, st andby
swit ch and other oper a ti ng aids.

Does such a receiver exist for under one
hu ndred dollars? The answer must be a quali
fi ed "no." The author is always waiting to be
shown such a jewel, but so far the wait has
been in vain. However, there have been some
d ose contenders for this interesting bargain,
and one of the best of them is the Japanese
made, KT-200 communications receiver, sold
hy the IJfl.jayette Radio Co. of New York. This
article describes simple modifications to this
receiver which make it serve a s a very ac
cepta ble ham receiver. or general purpose
shor twave r eceiver.

The KT-200 Circuit

A block diagra m of the KT-200 is shown in
F ig. 1. The receiver covers the 550 kc to 30 me
spect rum in four bands. It is rugged, well
made, and uses good components. After sev
eral months of ca sual operations at \V6SAI
the receiver seemed sufficiently st able and sen
si t ive to ex pend some additional effort in

\V
.."" .... ."" .... .... ....., ..,,,,,

." O<C .155 kC "" I.,
...,.,.... IF STAGE " """ ""'- ,~ ro.

I ! ! ,~.L _____.L _____ J

.. sees ...
00: "'0

""-

30

Figure I. Block diagram of KT·200.
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for the KT-200modifications
receiver.
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Figure 2. Circuit

=(Bl

duce the cathode resistor (R2) f r om 300 ohm.
to 68 ohms, a nd to change the S-meter ser ies
r esist or (R4) from 1500 ohms to 600 ohms.
T hese changes a re shown in Fig. 2. While you
are doing this chore, you should also cha nge
the cathode res istor (R8) of t he 6BE6 mixer
st age f rom 300 ohms to 80 ohms. Finally,
cha nge t he cathode r esistor (RI3) of the
last 6BDG if amplifier f rom 1000 ohms to 330
ohms. T his wiII boost t he over all gain of
the receiver by a significa nt amount. Loosen
the bolt s of the mixer (V2, 6BE 6) socket and
s lip a socket sh ield base and shield over the
socket .

The next s tep is to st abilize the r eceiver so
that it is less prone to self-oscillat ion. Look
ing at your schema t ic that accompanies the
receiver, you'll note t hat t here is no screen

M'XER STAGE MODIFICATIO N
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o
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TO Ave

(A I
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----•

TO BFO

~2""'f
INEW} 6 AV6 1&
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"I f-j<>F~

T
C l2

=

co,

IOOmmf

U 2 W 47K
<NEW,

TERMINAL sTR'P B+

!SAVIS
SOCKET

...,.

'"

COAX CABI. E
FRO/Il BFO

.m,
l'l(PLACE BFO COU"U~G

CAPACITOl'l {61.... te. l WITH
2••' C£iIIA.. IC CAPACITOll

AS SHO"/II

Figure 3. Revised eve circuit and parts layout,
bottom view. Note : replace bfo coupling ca
pacitor (g immik) with 2 mmfd ceramic capacitor
as shown.

•

making it r ea lly useable as a ham-type com
munica tions r eceiver. As is, t he receiver seems
to be fairly insens itive on 10 meters, ha s a
tendency towards self-oscillation at the low
end of the broadcast band (550 kc) , a nd has
a bad a .v.c. "pumping action" t hat produces
an a nnoying frequency shift on 10 meter s that
va ries with the strength of the incoming sig
nal. F or t una tely, t hese defect s can be easily
eliminated with a few hours work, and t he
mod ified receiver does an admirable job on
a ll frequencies , considering it s modest price.
It compares favo rably with other receivers
f a ll ing in the $150 price class a s f ar as r e
sults go, a nd results are what count !

Increasing Gain and Sensitivily

The use of a 6E D6 tube in t he tf stage docs
li ttle to enhance receiver per formance. This
little "bottle" is the midget equivalent of t he
metal 6SK7, which in itself is no "barn bur
ner." Substituting a 6E A6 (same pin con
nections ) for the 6BD6 (V1) will go a long
way towards a cceptable 10 meter performance.
To make this cha nge, it is necessary to r e-
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Figure 4. {a} Note: place two 3600 ohm 2 watt
resistors in parallel with R21 to compensate for
current drain by 0 82 regulator tube. (b)
C hessls layout for regulator socket, bottom
view.

bypass capacitor on the 6BA6 rf stage socket
(pin #6). Actually, there is one, but it is one
of the power supply filter capacitors at the
opposite end of the receiver that serves a
double purpose. T his is a bad state of affairs,
to say t he least, a nd the des igner respons ible
for this fiasco should have his wrist slapped
with a steel ruler. Examining the receiver,
you will notice that a wire runs from pin #6
of the rf tube socket to a terminal of t he cen
ter coil compartment. 'I'h ls is t he screen
voltage lead and should be removed and r e
placed with a 1000 ohm, lh-watt resistor. T he
resistor serves to isolate the screen circuit
from the rest of the receiver wiring. A .01
ufd, GOL .. ~. ~t disc ceramic capacitor is soldered
between p.n #6 (screen) and pin #2
(ground) of the rf tube socket, and a second
similar capacitor is placed between the op
posite end of the resistor (which terminates
in the coil compartment) and an adjacent
ground soldering lug. The circuit changes ar e
shown in Fig. 2. Repl ace the 6BD6 with a
6BA6.

The last step is to provide additional if sig
nal filtering on the a.v.c. line. This change is
shown in Fig. 3. As is, a small amount of the
if output voltage is fe d into t he a.v.c. line
and thus back into the front end of t he r e
ceiver. when the receiver is tuned near the
intermediate frequency (the 550 kc region) a
marked instability can be noted. Additiona l
circuit isolation is obtained by the addition of
a 47,000 ohm, %-watt decoupIing r esistor and
a 100 mmfd bypass capacitor to the a.v.c, cir-

As the a.v.c. action takes plan', the Lias
flu ctua tes on t he rf and if stages, causing the
plate current of these tubes to vary. T he sim
ple reaistance-capacitnnce power supply filter
produces a corresponding voltage change
which wreaks havoc with the high frequency
osci llator section of the GREG mixer tube. An
OB2 regulat or tube, installed as shown in F ig .
4 will cu re this annoying fault. A small hole
for the tube socket is punched in the chassis
as shown, and two holes are drilled to accom
modate the socket mounting bolts. Easy now,
you don 't want to get metal filings into the
variable tuning capacitor ! \Vi re t he socket a nd
shunt the 2000 ohm voltage dropping resistor
in the power supply to compensate for the
added current drawn by the regulator tube.
You will know the tube is operating properly
when you observe the purple g low between
t he electrodes. This g low will ch ange in in
tensity as the if gain control is var ied, which
is normal.

Does t he t uni ng of t h is (or any other re
ceiver) seem a bit jumpy at 10 meters? If
so, place a wee drop or two of TV "turret
cleaner" liquid on the bearings of the two
variable tuning capacitors. Also, minute
changes in t ension of t he rotor bearings lo
cated at t he rear of the capacitor gang may
work wonders. If the bearing is too tight, t he
rotor tends to turn in little increments, or
jumps, producing a nervous, erratic tuning
effect. T oo loose, the bearing produces a sloppy
effec t t hat varies when the receiver is sub
jected to vibration. . .. ' V6SAI

Additional Hints

Often the home constructor will go to some
trouble to submount a meter because of the
high voltage danger. One cause of this danger
is t he zero-adj ustment screw which is some
times connected to the meter circuit. This is
generally a slotted rivet arrangement with an
off-center projection. This projection is ar
ranged to shift the anchor point of one of the
centering spr-ing's. If the meter is disassem
bled, it is possible t o put a piece of spaghetti
on t he projection and insulate it f rom t he
circuit. Then, if the insulation from the move
ment to the case is sufficient for the voltage
to be used, the meter may be mounted nor
mally with no danger. When it can be used,
this method will save a lot of trouble.

... K~WML

High Voltage
Insulation
For Meters

cui t . Placemen t of these new parts is shown
in the illustration. S imple!

Stabilizing the Oscillator

CHASSI S LAYOUT
FOFl REGlILATOR

I" SOCKET-
4 8 (BOTTOM VIEW)

•

. ---! ,.
Z"- /_- s orA.

'"00
2'11' tNEW)!"" "0'"sert

NOTE"
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A New Panadapter U ni t

J. H. Ellison. WbAOI end R. l. Hopton, W6LQK

T H E pr inciple of panoramic reception is not
a new development either in theory or in

the reduction to actual hardware. I t has never
received wide acceptance and general use by
the Amateur which is probably due to two
rea sons, one, a limited appreciation of its
utility and, two, the cost of the equipment. We
propose to point out not only the obvious uses
but also some of the less obvious hut extremely
useful ones, and also how you can build at
a nominal cost, your own panadapter, which
is at least equivalent in performance to any
conventional commercial model. At the out 
set you may rest assured that it is considerably
more than just an in t er est ing piece of gadg~

JUNE 19b1

etry,-it can be a very valuable adjunct to any
amateur stat ion.

Let us review what a panoramic r eceiver
does for us before we discuss how easily we
can achieve this capability. In a nutshell, the
panoramic receiver presents on a scope screen,
all the signals present in a wide band of fre
quencies at anyone time. The center f requency
of this band is the frequency to which t he
aural receiver is tuned. T he aural receiver is
the usual station receiver, operated in the
usual manner, and listening to as l ew sta
tions at once as the receiver is capable of , or
as the QRl\I will allow! T he panoramic r e
ceiver permits us to look at the band approxi-
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mately 50 kc both sides of the listening fre
quency. Now, what use is this to us that might
make us interested in having a panoramic
receiver? Just what do we see?

All the signals within the bandpass appear
as parallel spikes, spaced accordi ng to t he
amount they arc removed from the center
frequency and each other. Each type of signal
has its own readily recognizable characteristic,
AM, Fl\I, SSB, RTTY, C\V, Auto ignition,
pulse noise, random static, etc. Fading, dr ift 
ing, image signals, false signals from receiver
oscillator harmonics, modulation, keying and
other phenomena are readily apparent. T he
distribution of stations within the passband
and their comparative strengths are continu
ously shown. Now, how do we use this infor 
mation?

The presentation can be used for the follow
mg purposes :

(a) Examining propagation cond itions on
the band in question, for example, activity,
fading, noise, static, etc.

(b) Detection of sporadic openings on dead
bands without continuously combing the band
with the tuning dial.

(c) Estimating percent modulation and
over-modulation on AM signals, frequency
modulation on A::\I signals and ampl itude mod
ula tion on F l\I signals.

(d) F inding open channels for calling or
QSY'ing,

(e) Spotting stations calling off the listen
ing frequency. This is particularly useful when
working foreign bands since stations sudde nly
appearing at the end of your call may be an
swering you and you can jump rapidly from
one to another to check the call, knowing there
are no responses in between.

(f) Spotting strong interfering stations or
splatterers (without actually tuning on them )
so that it is possible to move away from them
for listening or calling.

(g) Identif ying false signals from receiver
oscillator har monics which will move across
the scope at twice t he speed of other s ignals.

(h) Ident if ying image frequency signals
which will move across the scope in the op
posite direction from other signals.

(i) Checking keying characteristics of CW
signals where the presence of spikes on lead
ing or trailing edges of the keyed signal, in
dicates transients which produce l:ey clicks,
thumps and chirpy signals. You can check
your own transmitter performance for ma ny
of t hese characteristics without having to
rely on someone else's estimate or well-inten
tioned but frequently misleading comment.

Now we get to an important part of t his
di scussion , namely, what equipment do we
need for panoramic reception? It is possible
to enjoy the advantages of panoramic recep
tion with the below listed equipment ; the reg
ula r station receiver with one take-off connec
tion made to it, the adap ter to be described

34

and a scope, eithe r integral with t he a da pter
or sepa rate. No other gear will be "snuck in"
obscurely, later in the discussion, as a n essen
tial part of the system . Moreover, the perform
a nce and utility of the receive r is not impaired
in a ny degree.

T he panoram ic ndnpter consists of a broad
band input stage which takes the signals from
the aural receiver 's mixer stage at the if
f requency, heterodynes them to some other
fr equency, passes the signals t h rough a highly
selective system, demodulates them and puts
them into the scope vertical system. In order
to get the wide band presentation, the oscil
lator section of t he panadapter mixer is f re
quency-swept over a wide band, heterodyning
in succession each signal that comes t hrough
the broad band input stage and racking up
on the scope face a ll t he signals like a picket
fence. The maj or stum bli ng block in t he past
to a simple pa nadapter unit has been t he com
plication of getting the sweep frequency by
either a mechanical system or a multi-tube re
actance modulator. It is now possible to get
wide f requency sweep with noth ing more t ha n
a small diode and some res istors. The diode in
question is a silicon diode which exhibits a
varying capacity depending on t he voltages
which are impressed on it. T hese voltages a re
small and t he curren t r equirement s are on t he
order of a microampere. As typical of t hese
diodes we can look at those produced by
Hughes Aircraft which are .265 inches long
and .1 inches in diameter. \Vhen used as volt
a ge-sensit ive capacitors, the volt ages ar e ap
plied to the diode in t he direction opposite to
normal diode conduction. This is spoken of as
"back-bias." Considering as a specific example
t he H ug h. ee He 7001 we find that with a back
bias of .1 volts the d iode is in effect a 90 mmfd
condenser. As we incr ease the bias (so t hat
the positive voltage on the cathode exceeds
that on the anode) from plus 0.1 volts de to
plus 100 volts de, the capacity cha nges f rom
the original 90 mmfd to about 7 mmfd. (The
capacity is proportional to the -.46 power
of the voltage.} This means that by applying
a varying voltage to this diode we can get
a ten to one capacity change, which if this
we re the only ca pacity in the circuit would
g ive a lit tle more than a three to one frequen
cy change. Act ually, for our application we
won't need anything like this swing, so we can
proportion the fixed and variable capacitors
and usc a small voltage swing to give a ny
amount of frequency swing desired.

Now, if we want to use this silicon capacitor
in an oscillator circuit we must pick a basic
voltage bias which determines the center fre
quency of t he oscillato r and vary t he bias vol
tage at a periodic rate to either side or both
sides of the basic bias. As it works out, it ap
pears to be better to vary to both sides for
t he following r ea sons; the voltage feed system
is s impler , a better capacity range is obt ained
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minor va r ia tions in diodes but the va r iations
a re not s ignificant in the performance of the
circuit, since there is plenty of leeway in t he
circuit adj ust ment. T he voltage divider on
t he B plus supply establishes the bas ic bias
on the diode cathode through a one megohm
decoupling resistor. T he .005 and the .002 con
de nsers are sim ply low impeda nce de blocking
condensers and are not cri t ica l in value. By
varying the voltage on the diode anode with
a n a c voltage, the difference betv....een the fixed
bias value and t he instantaneous ac value
determ ines the diode ca pac ity, and proport ion
ately, t he osc illator freq uency. Hence we have
an extremely s imple, compact , non-mechani
cal, stable frequency modulated oscillator,
w ith a va riable sweep-width fea t ure depend
ing on t he value of the ac voltage from the
2.5 megohm potentiometer. Incident ally , we
should also ment ion that the ca pacity-tem
perature var ia t ion of these diodes is essential
ly flat over a very wide r ang-e. I n t he circuit
shown, a peak ac swing' of 10 volts will pro
duce about a 50 kc frequency swing at 2 me.

There is one minor disadvantage inher en t
in t he silicon ca pacit or which should be noted
her e. That is, equal voltage swings plus and
min us do not produce equa l ca pacit y changes,
so that the frequency swing is larger in one
direction than in t he other.! In view of the
extreme simplici ty a nd compa ctness of this
freq uency-modulated oscillator it is felt that
the unequal swings are r elat ively unimportant.

Referring to Fig. 2, it ca n be noted that
the remaining port ions of t he adapter are not
too unconventional. Some comments a re in
or der , however, to fo rest all quest ions. The
input sta ge is a broa d ba nd s ta ge centered on
the aural receiver 's if frequency. However,
it m us t be broad banded in such a manner as
to g ive a rising ga in character ist ic above and
below the r ecei ver if frequency to compensa te
fo r the fa ll ing ch ar acter istic of t he receiver
a bove and below its if frequency so t hat the
resultan t ba nd of frequenc ies fed to the pan
ada pter mixer is a s nearly flat a s can be ob
ta ined. T his is to insure that signa ls presented
on t he scope are all in their proper r elative
a mpli tudes. Naturally, th is alignment is made
with the receiver to be used with the adapter
because of d ifferences in f ront -end selectivity
a mong r eceiver s.

I n choosing a convers ion frequency for the
mixer it was essentia l to pick one suit able f or
components ensily obta inable, hence the mixer
output wa s chosen to be near 1500 kc. This

•AC DRlVE'".0 "
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and we ca n avoid running into the conduction
range of the d iode. This last r eason comes
about because the mixer oscillator operates
with an r f swing on t he t ank circu it a cross
which the d iode is connected , a nd if the rf
swing a nd the bias swing overlap at any time
t he diode goes into t he conduct ion range. In
a pra ctical oscillator ci rcuit t h is can easily
be checked by measuring t he bia s volta ge on
t he diode whi le increasing the bias swing from
zero to maximum by mea ns of a var iable
sweep control. If t he bas ic or resting bias
ri ses at any point indicating conduct ion, then
eit her cha nge the basic bias or limit the bias
swing. In a n actual adapter u nit such a s we
use t his offers no problem and it is quickly
adj usted once a nd for a ll , in t he or iginal de
s ign.

An actual circuit for a f requency modulated
oscillator ca n be derived from any conven
t ional oscilla tor ci rcuit and for pur poses of
illustration let us t ake t he familia r H a r tley
oscillator shown to t he left of t he dotted line
in Fig. 1. The parts shown to the right of

t he dot t ed line a re t hose required for the
production of t he frequ ency modulation , and
a s you see are ver y si mple. T he values shown
are suit able for a basic frequency of about
2 me. T he inductance ca n be an ordinary
broadcast band loopst .i ck. Before we go any
fa rther in discuss ing t he operation, let u s
point out that a n ordi na ry Sarkes-Tarzian
M-500 Silicon r ecti fi er d iode is practically
ident ical in voltage-capacity range to the
above ment ioned H ughes H C-7001 and costs
less t han a third a s much. There may be

l. \Vith the u nit desc r ibed a s a n example, if the sweep t-a nrre is set to sh ow sa)' 25 kc below the center frequency
the reg ion up to about 4.0 ke above t he cen te r freque ncy will be show n on the other s ide. If fo r some special
application. it is essent ia l that the 8wi nj:l"l' both s idffl of the center frequen cy be equal . thpy ca n be made so by a
specia l eireuit modification u sing a different s ilicon d iode and the following procedure. Select a diode having a large
"ntlacity a t the resting bias. such a s t he lIurrh t"s H C-700.t . This h as a eapacity of approJtimately 33 mmfd at plus
zu volts Lias a nd gives a change of approximately p lus 10 mmftl and minus 5 m mfd for voltage sw ings of m in us
~ I volts a nd plull 9 volts respectively. Make a se r ies HrrHngem("nl u f the di..,Il" lIn,1 a sm a ll condense r of a bou t one
hal f its ClIpaeity. T h is ser-ies arra ngement w ill g ive practically equal cnpacity changes euch s ide of the res ti ng
l'a pnd t y value Cor equa l volta ge sw ings each s ide of the rest tna b ias. T he [ndue tn nce and fixed capacity of t h e
usc illatur circu lt must be a dj usted 80 that the variable capacity ru nge p roduces t he r equired I requencv-ewept rang e.
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Fig. 2-16 is a standard ferrite-cored [cc psf-ick. You will find this discussed at length in the text .

permitted using available miniature if trans
formers for thi s frequency, and also permitted
using a n oscillator frequency high enough to
get a wide FM characteristic with a small
capacity change in the diode. It also made
practical the use of a standard ferrite-cored
loop-stick of the broadcast variety as the os
cillator inductor in a tickler feed -back circuit.
The loop-st ick has a wide range of inductance
available to compensate for considerable varia
tions in other components. This simplifies tune
up and alignment of the oscillator circuit.
The oscillator bias of the mixer, as determined
by the negative grid voltage, must be set a s
low as permissible while st ill getting good
conversion transconductance. This precaution
accomplishes two ends, first, it prevents over
lapping of oscillator rf swings and diode
swings which might bring the diode into the
conduction range, and second, it keeps the
oscillator harmonic content low and avoids
spurious signals in the mixer output.

Using 1500 kc as the conversion frequency
with available miniature transformers would
not give adequately shar p signal peaks on the
scope so we use a 1500 kc crystal to give real
spikes for each observable signal a s the Fl\I
oscillator sweeps t he band. This improved r eso
lution is a real joy to behold. The crystal in
put transformer and bridge balancing con
denser are adjusted for best symmetry of
signal response. This is easily done while ob
serving the scope pattern. The crystal rejec-
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tion notches on each side of symmet r y are
readily distinguished (Just like in the book l}.
\Vith the over-all gain available, the inser t ion
loss of the crystal is not significant a nd the
crystal filter circuit termination may be a
simple high resistance, also acting as the grid
return for V3. Note also t hat the crystal fre
quency is not critical a s long as it is wi thin
the tuning range of the nominal 1500 kc trans
formers and as long as the crystal has no
spur ious responses within plus or minus 50
kc of its primary frequency,

The detector circuit differs in two respects
from the usual. First, it uses a voltage doubler
circuit which gives us a "free" gain of two
and second, the diodes are arranged to give
a positive voltage output so that with the
conventional scope, the signal peaks are up
from the base line. Several volts output are
obtainable although less than two volts are
required on the average scope with a vertical
amplifier. An integral power supply is pro
vided with a resistance-capacity filter. 'with
the low power requirements the simple filter
is more than adequate.

\Ve have purposely avoided the subject of
methods of obtaining sweep voltage until now.
Since no power is required for sweep pur
poses we might consider that any constant,
r epetitive voltage might be suit able, g.e, the
tube heater supply voltage, with only the
proviso that it can be synchronized. However,
there are consider at ions regarding synchroniz-
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ing which we had better cover later after we
di scuss the scope and its functions. Let us
just say in passing t hat sweep st abili t y just
isn't. a strong point of simple sweep circuits.

Earlier we sa id that the scope might be in
t eg ral with the adapter unit or sepa ra te. An
integral scope is not recommended for three
reasons. First, building a scope with all the
usual con trols and installing it in the adapter
would limit th e utility of the scope to this
use a lone. Second, scopes of various sizes are
available in kit for m for sepa ra te a ssembly.
Third, if you already have a scope this adapter
provid es another excellent use for it. The
functions of a scope sui table for panoramic
reception ar e the usual ones found on all but
the simplest of scopes. They are, beam inten
si t y and fo cus, up and down and transverse
beam positioning, vertical and horizontal am
plifiers, a variable sa w-toot h swee p, sync con
trol and provision for eit her external or ac
line syn chronization.

Whatever method is chosen for obtaining
t he freq uency sweep in the oscillator of the
adapter, it is obvious that the adapter and
scope sweeps must be synchronized. There are
refinements of this requirement that are not
immediat ely obvious. They ar e, first, only the
most involved sweep methods have absolute
and const a nt accuracy, second, the scope sweep
is customar ily synched with and triggered by
t he vertical amplifier in the scope. However,
t he signal passing through the vertical ampli
fier cons ists of a number of vertical pulses,
some large, some small, so how does the sweep
know which one to sync on,-or if it syncs
on one la rge signal which then goes off the
a ir it must find another large one. This op
eration would produce an intolerable jitter of
the picture. The only alternative is to sync on
some common reference source which is readily
ava ila ble in the ac line.

Now let's make the obvious conclus ion that
we will s im plify the whole business by syn
ch ronizing the scope sweep to the ac line and
use the scope sweep voltage for both the scope
and the adapter oscilla tor . This way there is
no longer any problem of sync and no neces
s it y of a sepa ra te swee p in the adapter. The
scope sweep can be picked off the plate of the
horizontal amplifier through a .05 mfd ce
ram ic condenser and run to an insulated pin
jack on the front of the scope. This involves
no ex t r a wires between the adapter and scope
because a sync connection would have been
necessary with any method considered. The
scope sweep is connected through a shielded
cable to the top of a 2.5 megohm potentio
meter in t he adapte r and the desired voltage
a mplitude for t he a dapte r osc illa tor is applied
to the silicon d iode anode. The potentiometer
should be about 2 megohms M a s not to load
down t he scope ho rizontal plates and lose hori 
zonta l size of t he pict ure. A slow sweep should
be used for good slabili ty,-about 30 per sec-
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and gives an excellent picture.
The 2.5 megohm potentiometer permit s set 

ting the sweep width from zero to well over
50 kc each s ide of the center frequency. On
the lower frequencies about plus or minus 25
kc is a good working range but on the higher
frequencies with wider bands the greater
sweep is useful. The narrow sweep permit s
checking signals close to the center frequen
cy and spr eading the picture improves the
resolution, or the abili ty to distinguish between
signals very close to ea ch other . By reducing
the sweep to zero the quality of modulation
can be examined in detail for signals on the
center frequency. Al so at zero sweep the shape
of a keyed s ig nal will show up plainly. A
st r ing' of dots will tell you instantly whether
the keying circuit needs sha ping filters, t o
eliminate spikes or transients. The sweep
width control may be calibrated s ince it re
mains a constant width in kc regardless of the
band to which the primary aural receiver is
tuned.

A small variable padding condenser (about
5 mmfd ) is provided a s a control for band
center. This may be calibrated in conj unct ion
with the sweep width control a s there is a
sligh t sh if t of the band center on the scope
with different sweep widths. This is due to
the non-linear ca pacit y-volt age characteristic
of the diode and is not important unless it is
desired to read the frequency of a signal in
t erms of "kc r emoved from center frequency."
It is suggest ed that the sweep width control
be calibrated at the 40 kc, 20 kc, 5 kc, and
zero points. In fact, if desired, the potentio
meter values at these point s could be measured
and fixed resistors and a switch subst it u ted.

The connect ion to the companion receiver
is made to the plate circuit of the mixer st a ge
by connecting one end of a 50,000 ohm half
watt resistor to the lead between the mixer
plate and the first if transformer primary
and bringing the other end of the resistor out
through a small coax or shielded cable to the
input of the adapter unit. The cable should be
a s short a s convenient,-30 inches will be
more than enough in most cases. The presence
of this attachment will have no effect on the
s ignals through the receiver whether connected
to the adapter or not, since the 50K resistor
is suffi cient isolation for the cable termina
tion. However, don't let the end flop around
and ground because it has both rf and de on
it and can be awfully noisy! The output of
the adapter goes to the scope vertical amplifier
and should be shielded against s t r ay noise or
ac pick-up. There are three control levels
which set the picture s ize, namely, the re
ceiver rf gain, the adapter gain and the scope
ver tical amplifier gain. Usually, t he receiver
gain i ~ set fl rat for s ignal level and the
adapter ga in set just below the level which
produces "m-ass ' on t he p icture Lase line. The
scope amplifier is t hen set for s ize.
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In summar y, what we now have is a fixed

tuned adapter with three controls ,-gain,
s weep wid th and band cent er shifte r . In nor
mal use. the scope and adapter are set only
once at proper levels of sweep and gain and
these remain the sa me regardless of the fre
quency band on which the r eceiver is operat
ing'. No adjustment or trimming is required ,
- i f you ca n hear them you can see them. The
basic theory and design methods have all been
set forth if you want to take-off and solo but
you a re st r ictl y on your own. Next month 's
article will show an a ctual unit as built and
cur ren tly in use. T ypical patterns with their
interpretation will be shown and a dimen
sioned chassis layout and a list of r ea dily
available sta ndar d components will be pro
vided . \Vith the chassi s layout, photographs
and schema ti c the const ruction of a similar
unit will be as easy a s assembling any stand
ard kit. The alignment and adjustment de
scr ibed is st r- a igh tfor wa rd and un-complicated
when ca r ried out in the proper sequence and
requires no periodic r eadjustment. Since the
connection to the compa nion receiver requires

(Co~cI · ld e::l

no permanent alteration and leaves the opera
tion of t he r eceiver una ffect ed in any respect
either with the adapter on or off, the pano
ramic feature can be used at will. Of course,
the visual presentation is the same whether
t he r eceiver is be ing used for SSB, AM or C\V
reception. Your scope is also still available for
other uses simply by disconnecting two wires
or cables. Once you have gotten accustomed
to using the panadapter we doubt you wiII
ever t urn it off.

Now while you are waiting for t he rest of
the story you may want to explore other pos
sibilities of the silicon capacitor. The syst em
described is appl icable to small frequency
changes as well as large. For example , for
VF O use or FSK in teletype, t he s ilicon ca
pacitor can be connected across one or two
turns of an inductor and a desired frequency
shift obtained by de voltages. Note that since
extremely minute cu r rents are drawn by t he
diode it ca n and should be decoupled from the
voltage sources by high value resistances. This
means that r emote control leads can be any
convenient length.

ne lt month)

Automatic Drive Control (ADC)
Vernon L. Trexler. W 51UR
2459-A 45th
Los Ala mos, N.M.

W m'::N you exceed the drive to a class AB.
ampl ifier tube, grid current star t s to

flow. If you automatically cut down the drive
when a few microamps of grid current flow,
you have Automatic Drive Control. ADC re
quires a circui t that has no output with no
grid current flow, a nd puts out a negative
voltage that is in direct proportion to the
amount of overdrive. This requires a de am
plifier, which in add ition to tubes, usually
requi res some odd volt age power supplies.

Transistor s seem to be a better answer. A
circuit has been worked out that is quite sa t is
factory. One of the problem s that presented
itself was t he heat that might be encountered
in a transmitter, so hea t was a ppli ed to t he
developed circuit and the circuit was modified
until it could withstand a t emperature of 70°C
(150°F) . This is pretty warm. To be on the
sa fe side the cir cuit should be located in a
"cool" place in the transmitter, not nea r a ny
large tubes or power resistors.

The circui t is a simple P N P and NPN de
amplifier; however, si nce there is no de output
with no ac input, and the heat problem, the
t runaietors that are shown should be used. The
fi rat transistor does not have protective bias ,
so there is no outpu t with no input. Small AA
or AAA flashlight batteries are used for the
1.5 V. , and a hearing aid battery for the 22.5 v.
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supply.
Here is a general idea of how to "hook" it

into your circuit. First, let's take a took at
your bias supply for your class AB I amplifier .
T he lower the resi stance of this supply t he
bet ter will be your AD C. If a battery or elec
tronic bias supply is used , a ll t he better. If a
regular negative supply is used, the smaller
the resistor across the bias supply without
exceeding the current rating of the bias trans
former, t he better your AD C 5000 ohms will
be about the maximum.
. T his bias supply must not be tied directly

to ground, but mu st be isolated from ground
by an 82K2 watt resistor. The diagram al so
shows where you can connect the input of t he
trans istor amplifier. The resistance in the
series with the bias supply will not be detri
mental unless you change from Class AB.
operation.

Most AB t ampl ifiers can have at least lOO K
resistance in the bias supply. If you exceed
the drive requirements there will be distortion
added to your signal. \Vhen a few microamps
of g-rid current fl ow, the distortion is still very
small. 10 rnicro am ps of g-l'id cu t-rent develop
a vultage of 0.82 volts across the 82K res istor•
when this is applied to the input of the trans-
istor amplifier there is an output of approxi
mately - 16 volts. T his voltage is fed to the
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gr id of a previous driver tube or tubes to cut
the ga in down. The tubes you select will de
termine how t he circuit operates a nd how
much grid current flows; remote cutoff type
tubes are nice, but not an absolute necessity.
If you don't have enough cutoff with one tube,
try two or more.

w it h the proper choice of t ubes for t he
feed back, t he t ra ns istor amplifier will pr ob
ably not be required to put out over eight

volts, showing a final g r id current flow of
approximately 6,u:a . This could be reduced with
more t ubes be ing controlled, but proved sa t is
factory for me.

You should not use AD C a s a means of t urn
ing all the gain control full on (although it
will limit the drive and work sa t isf a ctory ) .
The A DC should be used to keep you from
" spill ing " over on peaks.

_ __W5IUR

Dear Sir: Allle C. Peed. Jr. K2D HA
34 Ashley Drive
Rochester 20. N. Y.

T HI':RE comes a day in t he life of each of
us when we have a complaint, question, or

somet imes, a bouquet or constructive sugges
tion to toss in some equipment manufacturer's
direction. A little knowledge of how t his can
best be done will offer great dividends in t he
effect iveness a nd promptness of the inter
change of communications.

One cardinal principle should be kept in
mind from the outset in this matter. In spite
of the fact that you are address ing your letter
to a cold, formal, im per sonal corporation, don't
lose sight of the thought that the one who
reads and acts on your letter is going to be a
human being. He is subj ect to the sa me reac
t ions, emot ions, a nd limitations a s you. He is
not clairvoyant, so you ha ve to tell him exactly
what you have in mind together with neces
sa r y background detail to enable him to under
stand your problem. You are proba bly too close
to the problem to allow you to obser ve str ict
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objectivity unless you exert special effort.
Give a ll the det a ils. E ven if they don't seem

too important or pert inent to you. Describe
your equipment exactly; model, ser ial num
ber, etc. T hen tell how you are using it. Exact
ly what's t he problem? What are the symp
toms of t he trouble? \Vha t performance a re
you expecting and not obtaining? (It just
could be that you are expecting more than the
equipment was designed to do.) \Vha t auxiliary
equipment is being used? H a s your unit been
modified in a ny way? Etc., etc,

Don't s ta r t off with a chip on your shoulder!
Try to g ive a di spassionate object ive presenta
t ion of your problem. Give t he company half
a cha nce to help you before you st a r t calling
names. They may be f ully aware of a solut ion
to your problem and eager to help you set it
right. A stra ight for wa rd presentation of your
case will put t he manufacturer's correspondent
in a mor e sympathet ic mood tha n a heat ed
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denouncement of the gear and the company in
general.

Don't try to hide or hold back any pertinent
information. Don't represent the equipment as
having just been purchased when in fact
you've had it for a year or so. The manufac
turer may have an exact record of when your
gear was purchased and can peg you as a
prevaricator before you get off the ground.
If you have had some sort of accident result
ing in damage to the gear at some time in the
past, describe this and any local repairs that
you may have made. Remember that if you
('IHI up by having to send it to the manufac
turer's repair service, they will see t he dam
aged or replaced parts anyway, a nd more
correspondence may be necessary then.

Don't ramble in your letter. Be specific and
to the point within the bounds of giving com
plete information. It is best to confine your
letter to one general subject only. Just because
you "have a letter going that way anyhow,"
don't throw in all the other questions that
you've been wanting to ask for sometime.
Different types of inquiries are answered by
different people in many firms. Thus, a letter
containing a multiplicity of queries will take
longer to answer since it must be passed along
from department to department before all of
the answers are obtained.

Be sure to give your name and full address,
either typed or in block letters, on your letter
itself. Don't depend on the return address on
the envelope and your scrawled signature.
Many firms open their mail in a mail room
where the envelopes are discarded while the
letters are read and routed internally to the
responsible parties: You'd be surprised at the
number of letters which go unanswered in
many large concerns not because of unwilling
ness or inability on the firm's part, but sim
ply because there is no address to which the
reply can be sent.

By all means, read the instruction manual
supplied with the equipment first. The answer
to your question might be contained in the
manual. You will look pretty silly asking some
thing which is already detailed in the manual.

Don't write an indignant follow up letter
a few days after your inquiry just because you
haven't received an answer as promptly as
you think you should. The company undoubted
ly doesn't have a man sitting at his desk
just waiting to answer your letter by return
mail. A big firm will receive hundreds and
even thousands of lett er s a day. These have
to be opened, read, and routed internally be
fore the correspondent even sees them. The
correspondent may have a back log of other
letters received prior to yours. Your question
may require considerable research and checks
with the project engineer, the service depart
ment, the parts department, etc. And finally,
dictation and transcription may take a day or
so. This whole process takes time, so show
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your appreciation for the service you expect
by having a little patience. Incidentally, in
subsequent correspondence, if you address your
letter to the original correspondent, don't be
surprised if the reply takes even longer. Let
ters addressed to individuals are usually de
livered unopened to the addressee who may
be out of the office on a business trip or vaca
tion. Hence, your letter may not be opened for
a week or more. It is better to address your
letter to the company and then to the atten
tion of the individual if you wish. Letters so
addressed are usually opened and referred to
another correspondent assigned to cover for
one who may be absent.

If you don't receive a reply in a reasonable
length of time, don't "fly off the handle" and
start calling people names. Write a polite in
quiry giving the date and general subject of
your previous letter. This will enable the com
pany to attempt to trace your first letter. It
might be that they couldn't make out your
name or address on your first letter. It might
be that your first letter or the reply went
astray someplace. It might be that an honest
error in office routine resulted in the letter
going unanswered. It might be that they are
still holding your letter awaiting engineering
data. Give the firm a chance to straighten
these matters out.

If you still don't get a reply in say, two
or three weeks more time, then you'll have
reason to begin to sound off. There are several
courses open to you if you feel that a firm
is purposely dodging its responsibility in pro
viding service information. You can complain
to the dealer who sold you the equipment. You
can write the president or general manager of
the company. And most effective of all, you
can complain to the editor or advertising man
ager of magazines in which the company ad
vertises. Magazines are very sensitive, for
moral as well as legal reasons, about advertis
ers who don't perform up to ethical stand
ards.

Finally, be reasonable in your questions.
Don't expect or attempt to establish a pen
pal relationship with your correspondent. He
probably has enough letters to answer any
how, and he won't look kindly upon the
additional load of "regulars" with trivial ques
tions. You'll wear out your welcome rather
soon if you try this. Most manufacturers are
happy to provide service information so long
as it relates to the proper use of their equip
ment, but they are not in business to provide
you with a running consulting service on all
of your electronic problems.

One additional point. Re-read your letter
before you mail it. It is well to leave it over
night, or for a few hours at least, and then
read it again. If it still makes sense it is prob
ably all right. Hastily written letters often
contain inconsistencies or omissions which are
easily caught by re-reading with a fresh mind.
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DEPARTMENT OF COMMERCE
RADIO DIVISiON

REVISED U. S. AMATEUR REGULATIONS
SuperseJing tlzo3e JateJ March 6. /918

Metel'8
37.5 to 42.8
75.0 to 85.7

150.0 to 200.0

An amateur station is a station operated by a person interested in radio technique solely with a personal
aim and without pecuniary interest. Amateur licenses will not be issued to stat ions of other classes.

Amateur radio stations are authorized for communication only with similarly licensed stations, except as
indicated below, and on wave lengths or frequencies within the following bands:

Kilocycles Metera Kilocycles.

401 ,000 to 400,000 0.7477to 0.7496 8,000 to 7,000
64,000 to 56,000 4.69 to 5.35 4,000 to 3,500
30,000 to 28,000 9.99 to 10.71 2,000 to 1,500
16,000 to 14,000 18.70 to 21.40

and at all times unless interference is caused with other radio services, in which event a silent period must be
observed between the hours of 8 p. m. and 10.30 p. m., local time, and on Sundays during local church

•services.

Amateur radio telephone operation will be permitted only in the following bands:
Kllocyelee Meters

64,000 to 56,000 4.69 to 5.35
3,550 to 3,500 84.50 to 85.70
2,000 to 1,715 150.00 to 175.00

the 101-

Meters
5.00 to 5.35

150.00 to 175.00

Kilocycles

60,000 to 56,000
2,000 to 1,715

Amateur television and operation of picture transmission apparatus will be permitted only in
lowing bands:

'Spark transmitters will not be authorized for amateur use.

Amateur stations must use circuits loosely coupled to the radiating system or devices that will produce
equivalent effects to minimize key impacts, harmonics, and plate supply modulations. Conductive coupling,
even though loose, will not be permitted, but this restriction shall not apply against the employment of
transmission line feeder systems to IIertzian antennae.

Amateur stat ions are not permitted to communicate with commercial or Government stat ions unless
authorized by t he licensing authority except in an emergency or for testing purposes. This restriction does
not apply to communicat ion with small pleasure craft such as yachts and motor boats holding limited corn
mercial station licenses which may have difficulty in establishing communication with commercial or Govern
ment stations.

Amateur stations are not authorized to broadcast news, music, lectures, sermons, or any form of enter
tainment, or to conduct any form DC commercial correspondence.

No person shall operate an amateur st ation except under and in accordance with an operator 's license
issued to him by the Secretary of Commerce.

SEPTEMBER 1, 1928. W. D . TERRELL,
Chi,I. Radio Divu ion .

,. ~ -"0. ,... ll- IjI(IU

Sub mitted by Wells Ch ap in W80 NL, ex.W2DUD. WIDUD.
W pDUD, W9DUD, NU9DUD, 9DUD, 9EGQ, 9AZS.
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New Field-Day Power Source '
Thoug-h this demonstration was made primarily for the publicity involved, it still

brings home to us some hints on things to come. K2USA set up shop out in a field
down at Fort Monmouth, New Jersey and worked quite a few countries on 20 meter
sideband. The rig consisted of the little HalIicrafters transceiver feeding a Telrex Tl\I-30
Tri-Band beam and powered entirely by solar cells. There are 7800 cells in the power
unit and they provide 250 watts at 12 volts for this demonstration.
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10 Ardloek Place
Webster, Mass.TAPETONE

r~':i;' _
with a CONTROLLED RELUCTANCE

SAFETY-MIKE
$ 19. 5°.,

"1 TOUR Olm lBUIOR
'" , . ,. ft.... h d "'y Oh.. R, ,,. ,,, Add \.lie, I.. ,

Pla , ti" ill'd ~ t;) i ll k.~ ~I "l'l head
~..a r .. nd alummum ccnstrucuon.
WI. und.-r 3 Ot. Imp. 1000 oh ms
a l 1000 cps. Resp . 400-3000 cps.
CR t ·- , \\" __. S ..l 519.51

MaTching un it lur abo,· .. p n A id l'S _S3 db to Hi-imp .
TS-3 .. in.ta lled ..._.. .... . .....•_.. ,.. . Sri $1.00

Also a" :.U"LI(' w ith ca r bon a nd crysta l cartrldges •• .
m"lllll('d .-ur phullt-•. 516.~O t<> 529.5U
' ll'l. Wrih' fo r li lt-ra lun- .

Super Sensitivity
for Two

Our aim, when we
se t out to produce the
'rape t o ne Converters,
was to make available
to the DX·minded ham
converters which until
then could only be built by the ham with a
mach ine shop a nd a la b fu ll of gear. We
made no comprom ises . He r e are t he specifi
ca t ions on our high-gai n low-noise XC-144
converters.
• 417A input! 6897 Cascode: 12AT7 Os

cillator: 6CB6 Mixer.
• Noise Figure: 2.8 db (with no advertis

ing fudge factor,)
• Butler Oscillator for high stability.
• IF Tuning Ranges: 26-30 mc: 14-18 mc;

30.5-34.5 mc: 28-30 mc; 50-54 me : 7
11 mc.

• Gain: 33 db. Image Rejection : 60 db.
These converters are for DX-ing and nut for
\I;':C in high signal level areas.
Order direct from our Laboratory. Net price:
$75.00 plus $7.50 Federal Excise Tax .
';\I atchinf! power supp ly : $-1-5.00 pl us $--1.50
Federal Excise Tax.

Converters for :
50-10B-144-220-432-1296 me

Send for a complete description of uur ma ny
models and Ihe latest pri ce list . Prices h ave
been reduced on all conver iers.
Club secre to ries: writ. for de toils on our new club
sa les pragrom.

AIR FORCE MARS TECHNICAL NET
Sundays 2·4 pm edst 3295·7540·15715 ke
Jun e 4- Tronsistor Reliability.
Ju ne l t-c-Advencements in Broad Bend Communi

ca tio ns.
J une IS- Space Trading.

The Eestem Technica l Net will re cess unt il Sep
tember 17th. Suggestions ore req uested from li s·• •teners es t o next see son s proqr emmmq.

New Product

METER BARGAIN - 405 Microamp
I" Round Plastic Flush Mtg.

NEW -Original Boxes-$2.25 prepaid

RITCO Box 156 Annandale, Va.

HAM SHACK NOVELTY
Authentic-looking, two-color cert ificate claiming tl'" l{ue
in-c heek ownership of an acre on th e .Moo n's surface.
Id eal gi ft or conversat ion piece fo r shack, ha r , den or
ollie-e. (See Pg. 119-11111.61 . CQ.l W ith ~o1d seal an d
nam e and call inscr-ibed only $1.00 each. Six for $5.00.
Send chec k or '-1.0. to--

BOX DXG. 173B - 201 St.. Bayside 60. N. Y.

Printed Circuit Faraday Shield

The little comb-like printed circuit slipped
between t hese two Air Dux coils allows highly
efficient electro-magnetic transfer between the
coils, while nullifying electro-static coupling.
1. e., Faraday shielding , with coil Q's as high
as 500. Now available for any specia l ser ies
or sta nda rd Air Dux coils . w hile you're writ
ing to tell t hem you saw it in 73, you might
a sk for the sheet of design specs on their com
plete line of high-Q air wound coils for ama
teur use. The post card you are now whipping
out of your post card locker should be ad
dressed to 1l1umitronic Engineer ing Corp., 680
E. Ta ylor S treet, Sunnyva le. Calif.
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Jim Kyle KSJKXj6

How to Build
Your Own

IBM :j: Machine

. .•• •

hU41nC tIM "-"'.e" b ..l ..r. b7 1. "

13, A_t. l!l'61, po.coo ..,

e-v-tl... ,.\atl.o ... r-I_ t ...tulll& _bt.
'\abU1\1, 1.1 _dtll -..- t..,\<lr ..-.I .II l!b •
....1M J'1cw'e .....1.. c.. W bdlt to>" ho ~b1A.

•

*1dentificatlon of Back-issue 1\1agazlne-articles

Do you need an 1B:\1 machine to keep track
of your collection of radio magazines and

Top_Edge Coding (holes numbered from left to r ight)

I 2 3 .f, I) 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
-Year- - Mon th- - Author's Last Initiall~.-

1950 : 110010 Jan. 0001 AOOOOI JOI010 RIOOll
1951: 110011 Feb. 0010 B00010 KOIOn S10100
1952 : 110100 Mar. 0011 COOOll LOnOO TIOIOI
1953 : 110101 Apr. 0100 000100 MOllOt tnuuo
1954 : 110110 May 0101 }<;OOlOl Mc01110 vrom
1955: 110111 June 0110 FOOllO NOllll WllOOO
1956: 111000 July 0111 GOOlll 010000 XllOOl
1957: 111001 Au&,. 1000 H OlOOO PIGOOI YllOlO
1958 : 111010 Sept. 1001 101001 Qu10010 Z1101l
1959 : 111011 Oct. 1010
1960 : 111100 Nov. IOU
1961: 111101 Dec . 1100
1962 : 111110
1963 : 111111

Right-Edge Coding {holes numbered from top to bottom )

1 2 3 '" 5 6 7 8 9 10 11 12 13 Meaning
0001 73
0010 QST
0100 CQ
1 0 0 0 E lectronics W d
() 0 1 1 Radio-Electronics
other combinations holes 1 thru ,f, A s desired

o 1 ham radio
I 0 hi-fi
1 I other

o 1 1 1 1 H a m- Rcvrs
Hifi-Amp1ifiers
Misc-A thru E

1 0 1 1 1 Ham-xmtrs
Hifi-preamps
Misc-F thru J

1 1 0 1 1 Ham-Antennu
Hifi-Turntable
Mi se-k thru 0

1 1 1 0 1 Ham-Test Gear
H ifi-spkrs
Misc-P thru U

1 1 1 1 0 Ham-Misc.
Hifi-Misc.
Mise-V thru Z

o 1 theory
1 0 const ruction
1 1 Product Report
o 0 Mi se.

N ote : In top row , holes 11 through 15 are initial
letter of author's su r na me while holes 16 through 20
are second letter or lurname.

to enable ) 'OU to locate that circuit you re
member seeing last year but can't recall just
where?

You do? Why don't )'OU build yourself one?
Befor e flinging this copy of 73 out the win

dow, read on a bit. ' Ve don't intend that sug
gestion as an insult or a sarcastic remark!
The device described in these paragraphs is
a lmost ident ica l to the forerunner of the pres
ent office equipment-with t he advantage that
it's so simple anyone can build it on the
kitchen table in one evening at almost no out
lay in parts or materials.

Surprisingly enough, this gadget isn't elec
tronic in any sense-c-It's purely mechanical.
However , its basic principle of operation is t he
same as that used in electronic accounting
machinery, so it can be useful in getting an
idea of what goes on inside these machines as
well as in solving your home-scale data-proc
essing problems.

Materials you'll need to build the "73 Selec
tor" are simple : a goodly stock of 4 x 6 filing
cards. The tools are equally simple : a ticket
punch and a razor blade (or scissors). To
operate it after it's finished, you'll need a thin
knitt ing needle or a length of No. 12 busbar
smoothed off at each end.

Ready? Let's proceed.
First, take a look at the drawing which

shows a blank card's hole layout. At this point,
ignore the typing on the card and the dotted
lines at some of the holes. The important thing
is that 33 holes are punched on two edges of
the card; they're shown as being on 1,4 -inch
centers with 1h inch between blocks, and lo
cated * inch in from the edge, but exact
placement on the card isn't important. What
is important is that the holes on each of your
cards must align to within about 1/64 inch.

If possible, use some type of power punch
to go through 100 or so cards at a time. This
will assure perfect alignment. However , in the
kitchen-table version, you can do it all by

(Go to pag e 46)
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If'ril.. ,..,.r '0

DE'AnMENT

73
1101 Wtlict eo.ltdl4

L." ""rtlts I~ blol«...

llltlHMll4 t-7i44

JACKSON, MICHIGAN

""""Ir... b~~S
J ""IRONICS co.

ROUTE 2

TUBES WANTED!
ESPECIALLY KLYSTRONS,

MAGNETRONS, MINIATURE,
SUB-MINIATURE AND

OTHER SPECIAL PURPOSE TYPES
HIGHEST PRICES PAID

1153 E. 82nd Street, Chicago 19, III .
Phone SO 8-9282

LWELECTRONIC LABORATORY

HOUSE OF ANTENNAS

UHF-VHF Beams

$57.50

GO FIRST CLASS
ON SIX

The LW-51
Deluxe

Ft>alllrt>lf:
• 50 watts in pu t, f ully neutral ized
• U l'l CS inexpensive 8 mc xtals or VFO
• Plat e modulated for efficiency and p unch
• Input for crystal or carbon microphone
• T Vl -proofcd even in Channel 2 frin ge area
• In k it form to cut costs
• All hard part s mounted (over 100)
• 6 or 12 volt fil amen t
• S peech cl ipping & limiting for max

mod ulat ion

Order Direct:
LW-51 Deluxe lIit , len tubes & lltol .. . . $57.50
LW.51 Deluxe lIit, with tubes & any litO!. 69.50
LW.5. Deluxe kit , wired & tesled 84.50

- Ship w eight 7 Ibs.: 77c Eos' Coast; $1 .59 Wes'ern
LW-72 AC Power Supply for LW51, wired 49.95
LW-61 VHF Converters 18.50
LW.80 Pre_Amplifie,. •.••••• .•••••• ••• • 12.50

Just in time for the OX season. The a ll new J Bea m
UHf -VHf Skeleto n Slo tfed Yogis - 50 m.e, to .cSO m.c,
Write now for information a nd prices. Quantit ies lim
ited. DON 'T WAIT . Ava ilable now fo r the fi rst ti me in
the U.S. A real qua lity antenna Jar the VHF man•

Look for K9EEC 2 meters wi th 6 over 6 slot
G4ZU Bea ms TELRE X Beams

Rohn Towers CDR Rotors

-

j-BC-620XMfR:RECVR"T-rMFREQ.-METER--1

I 20·27 Mc. Crystol I 19.5-20,000 Kc. Het- I
I cont rolled. W ITH PE · I e rodyne type. Com- I
I 120 POWER SUPPLY : I p lete wi th original :
I that works on 6, 12 l c ol i b rati on book. I
I o r 2.4 V. All brand 1Conta ins 1,000 xe. I
I newl. Balled. J C ry s t a II Exeelfent I

: ~~e.c~~ I. $18.45 ~ ~~~~ i : . $49.50 I. 1

ARC·2 COLLINS TRANSMITTER_RECEIVER
2-9 Mc. .50 W. Xmtr. and geev'r. Uses Collins
PTO osci llato r. Ind udes 22 tub es and 100 kc,
crystal. Built-in 24 V. dy namo to r. Compoct
tcble -top unit. F.B. fo r morine, amateur'
c:- nd mobile use. Excellent cond i· $49 95
tlon. Free schematic. •• .• .. . . . . . - ~'..:....:

BC·611 A lK E A -
Assemb le your own hand ie-fc fkle out of this
comple te ly wired t hanisl ( le ss $8 95
tubes, coil s, cccea.) like ne w . . . . . . •

ARR-JS COITl"RSIlRCRAFT COMM. RECVR .
1.5-1 8 Me. Features: 10 chceme] a uto -tune PLUS
manual tuning , 100 Kc. crystol calibra to r, 13
tubes, 2 RF amplifiers; entire circuit prema bility
tuned , 70E PTO oscillato r, sa me a s used in
75.~ se r.les re ce ivers. Free sche- $49 50
mafic. like new •
APN-4B MARINE LORAN RECV'R & INDICATOR
Give s exact fix in re lation to loran station.
Work s on 12 or 2.4 V. If you own a boot this is
the cheapest life insura nce you tan $79' 50
buy! BRAND NEW and BO XED. O nly •
USED. but in e xte llent candition. Only . . 39.50

APT·5 UHf RADIO TRANSMITTER
SOW . Uses 3C22 LIGHTHOUSE TUBE in tunea b le
300-1400 Mc. cavity. Makes terr ific rig for .432
Me. ham tra nsmitter, or hi-powered signa l

~~~thC::'u~~~ ' Ef:;et.3~ .or..1~.1~. ~c.. $19.95
NEW TRANSMITTING TUBES

4-65A $ 7.50 4CX250B • • • •$22.50
4-125A • • • •• • 19.95 4-400A .... .. 25.00
832 2.95 4-1000A • • • • • 75.00
829B /3E29 .,. 4.95 2C39WA .. . . . 12.95

WRITE IN for new Borga in Bulletin!
A/I o rde rs fOB l os Ange les_ 25% deposit re
quired. All items subject to prior sale. NOTE
MINIMUM ORDER, 53.00. WRITE TO DEPT 73

WE BUY'
BC-61D, GRC, VRC,
TS Equip. & parts!

• TUBES, etc . TOP
PRICES PAID! What do you have?

APS-13 TRANSMITTER_RECEIVER
460-470 Me. This is th e " Ta il-End Charlie"l

~~n~~~~~ L.e.s ~ . ~~~~~ '..~~..c.o_n.~ i: $2.95
seR-522 TRAN$MlnU . Good condo Len

tubes . . . . .. . . . . . . . •. .. . $3.95
RECEIVE R: 100-156 Me. Good ' ~~~d: 'L~~ ~

tub E's _. _. . . . . . . . . . . . . . . . . . . . . . . . .. 53.95
APX-6 TRANSMlnER_RECEIVER SPECTACULAR I
1215 Me. lESS TUBES . . . . . . . . . . . . . . . . $3.95

WITH TUBES .• •. .••••••• •• 59.95
Complet. conversion doto .... • .. . . . . • $1 .SO

8C-315 100 W. tfA'RIMlnER
Ideol for domestic us. , a s w ell os export
m~rin. and mobil. 1 f req , 200-12,500 kc.
w Ith proper tun ing uni t . CW o r $14 95
Mew. like new co nd ition. Only •
ABOVE, bvt in good condition .... $9.95
PE·73 DYNAMOTOR FOR ABOVE: Inp ut 2.4
V. Output, 1000 V. @ 300 mils. W/fil tering
~o~ like .n~w .••• . ..••• • •• •••• • $7.95

o condition _..... .. . ... ...... S4.95
TUNING UNITS: Eoch .•..•........ $1.95
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(From page 44 )

Sequence photos showing ope rat ion of "73 Se
lector ." An a wl is being used in place of the
knitting needle , with small deck of cards wh ich
is list ing for January and February 1961 issues.

hand wit h the ticket punch. Just mark the lo
cation of each hole a nd be ca ref u l \vhen
punching.

At t h is point, you should punch all 33 hole..s
0 11 each card. Remember that you must have
one card for each article you intend to l ist,
a nd t hat every article in every magazine you
ha ve should be listed f or t he gadget to do

46

you much good.
w hen you've finished punching the blank

cards, proceed to the next step ; this consists
of going through your stack of magazines and
entering the information shown concerning
each article, using a separate card for each
listing.

The fir st line of the listing is self-explana
tory. The second line lists magazine, issue, and
page number. The third line-somewhat cryp
tically- shows the classification of the article,
according to the various categories listed in
Table 1. The final entry is simply a brief
synopsis of the article, so you can tell later
whether it is the one you're trying to find.

After filling in all the cards, you're ready
for the final stage of con struction. This con
s is ts of cutting slots from certain holes of each
card to the border, leaving the card as shown
in the photo. These slots, literally, are the keys
to system success, because they make sorting
automatic when you use the gadg-et.

Before cutting any slots, take a look at
Table 1 (which we used earl ier simply to get
our categories) . Note that each category is
a ssigned a number which is made up of t he
dig-its 1 and/or ¢ , and also a specifi c group
of holes.

An unaltered hole represents a zero in this
code, while a slot is equal to a one. The no
tation is that called "binary," which is used
in almost all computers.

As shown in the table, the row of 20 holes
a cross the top of t he car d represents the year,
month, a nd author identification of the ar-ticle.
The 13 holes down t he si de repr esen t the
magazine a nd t he classification of the article,

Uaing table 1 as a guide, cut the holes away
into slots a s indicated by the classification
categories a nd other indexed information.
w hen you're fini shed, you'll have a deck of
cards with r ip ply edges, and some will have
holes where others have slots and vice versa.

At this point, you can relax. The work is
over. All you need to do now is to use the
file-s-and keep it up-to-date by making up new
cards every time you get another magazine
and adding them to the file.

To pick out all the articles dealing with any
one category, simply use the knitting needle
to lift the cards. An example will make it
easier.

Let's su ppose you want all the receiver con
st r uct ion articles which appeared in 73 during
1960.

To sta r t with, use the first four holes from
the top on the right-hand side to pick out the
73 cards. You do this by first aligning the
cards, then running the needle through hole
No, -1 of the entire stack. Turn the sta ck on
its side and lift the needle vertically, joggling'
t he stack at the sa me time. Some cards will
fa ll away f ree, s ince they have slots instead
of unbroken holt's at No. -t pos ition. Included
in these cards will be those for 73 (code 0001)
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54H :\1i~i on II I. P H. OV 305Z3 Rinr!lidr . Cali f .
MISSION HAM SUPPLIES

The latest
in Nuvistor
Converters!

•

NEW FOR 144 MC!
"/II·/ino" IW6L1T1 NUVISTOR CONVERTER

Check these
outstanding features:

• N O IS E FIG URE : 3db. N oise
level so extremely low. the
wea kest signal ca n be heard,

• Rio' AMP. use's the 6CW 4
g rounded cat h. a mp .

• I nput c ircui t is a 'A w ave
TUN E D I.JN E inductively
coup led to t he a n t en na so a s
to m ain t a in a high degr-ee of
seleet fvit v ( R F )

• 6 t: Z8 trip le t riode. mixer /osc / t r ip ler.
• Total gain: A pproximately 2 ldb .
• QURli ty ceramic sockets a nd coil rorm~.
• Lo w pow. req-: 6.3V 1i1580ma.. 150 V 4115ma.
• Choice of 7 freq. : 'r-t i mc, 14-18mc. 26·:JOmc.

JO.5-34.5mC'. 28-.10mc. 27-3l mc. Novice ca Ub.•
2R-:JOmc (l 45-147mc). 50-54mc. ( H Q 170. H Q
ltO ) .

• W IRED. TESTED, w / t ubes & xtal. $20.95
Amat. n et ,

• Compa nion p ower a u p ply $15.50 ne t .

a s well a s t hose for Ra dio-E lect r onics (code
0011) and any other publications whose code
ends in l.

P ut the othe r cards back in t he fi le, and
stack t hose which fell off. Run the needle
through hole No. 3 a nd lift as before. Some
will stay on and some will f a ll off. S ince t he
73 code is 0001, the desired ca rds t his time
a re included in those which stay. P ut t he r est
back in t he fil e a nd repeat this process for
H oles Nos. 2 a nd 1. T he r esult will be t hat you
ha ve all t he ca r ds for 73 magazine separ a ted
from the rest of t he fi le.

The next limiting category used in the ex
a mple was t he year , 1960. This inf orma t ion is
carr ied in holes 1 to 6 a t t he top of t he card.
Using t he code a s a guide, repeat the st a ck
t h read-lift process to pick out the 1960 ca rds.
T he sequence this time would be those cards
which li ft on hole 6, lift on hole 5, and f a ll on
holes 4, 3, 2, and l.

You now have remaining all the ca rds for
73's 1960 issues, which are st ill not what you
were looking for-but what j ' OU want is in
cluded in them.

Repeat the process st ill once more, using
holes 5 t hrough 13 of t he r ig-ht-ha nd column,
looking for the sequence 010111110. This
means ha m radio (Ol) receivers (01111) con
struction (10).

This t im e round, when you' re fini shed, you
(Turn to page 48)

A Warehouse just full of clean surplus gear-UHF/VHF
Following Is a partial list of uaits, parts . et c.• on hand.
58A/ ARQ-8 Receiver, 25-105 me, less power supply & oscilla tor $8.95

\Va tch 73 for a convers ion a rticle on this amazing unit.
2" Round Meters : 500 rna , 15 vac, 4 amp rf, 8 a mp rf, 10 amp 1'f $2.00
2" Square Meter s: %" t hick flange: 150 vdc face, 0-1 movement. $2.00
3" Round Meter s: 50-100-150-250 rna, 500 rna (0-1 movement) $3.00
ALSO ! a UHF unit that conver ts "X" band to 60 l\IC wit h wave guides, two 723

A lB tubes, two 6j6--three 6A K5-a stepping relay, and ot her par ts $7.00 ea .
About fifty 740 /740 a t 96 mills (75 wat t for novice final 80Ts) trans $4.00 ea.
6V6,6SN7 ( unboxed sur plus) new condit ion 3~ cents ea.
Custom / bu ilt two meter beams tha t w-o-r-k! five

FUL TON ELECTRONICS

Communication Equipment
Custom Built

Amateur Radio Equipment
Electronic Surplus

element .. .••••..•.... .... . ... . ...... $11.50 ea.
Cus tom/ built expa nded coaxia l a n tenn as, very

h ot-low augle $13.50 ca .
Compact "special" two meter xmitter ( 2 watts into

the ant)
T h is wa s d escribed in eb , " 73" excellent mod. less power.
m ike a n d tubes-SIS.GO ea . with tubes only $25.00 ea. Uses

x tal mike.
Can supp ly 220 Me x m itte rs (like a bove units ) only le ss

output. sam e price .
Or if you w ant " 6" m eters, we can

g ive th ese units . to v o u with almost
four watts outpu t - sa m e p rice (as
a bove ).

Sa me deal a s usual, on xtals
over- t one for "2" and "a' a nd "220" 2 Miles West of Manteca on 120 Highway
MC range, box of eight for $ J.7fi Phone TA 3-3717, Manteca, California
(all d iffe rent ) .
Suggest you out of town l lo y s (in California !) d rop ill and look OYP I' tilt' uumy item s

on hand-pr iced to sell.
Huurs : 9:00 till 8 :00 - S undays 11 :00 ti ll 5 :00
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(Continued from pag e 47)

ha ve the cards for all r eceiver const r uction
articles which appeared in 73 in 19(jO~xactly

what you were looking for.
The process sounds a bit tedious when ex

plained in words, but after you've done it once
you'll see that t he entire thing can be done
in less t ime than it takes to read a cou ple of
sentences ex plai n ing how. The pictures show
the three steps of a sorting run, using on ly a
small deck of cards.

Card from the prototype "13 Selector." Note
that holes shown on top in drawing and in text
are on bottom in this set : this was first d esigned
and by experience it was determined that cards
would align more easily in fi le bcx if holes were
on to ;'). Codes for magazines and classifications
were also altered slightly ; however, any cod ing
will work so long as it is consistent.

Here's how it wor ks, if it hasn't become
crystal clea r to you yet. As you ca n see, a card
will f all if it ha s a slot at the pa r t icular posi
tion used, and will stay on the needle if i t
has an unbroken hole. Any single hole position
can be used for a two-answered question ; how
ever, a pair of hole positions can be used to
mean four th ings :

A- code 00, both holes unbroken. The card
stays on through bot h r uns.

B-code 01, one hole a nd one slot. T he card
stays on the first time but falls away the sec
ond.

C--code 10, one slot and one hole. The card
falls the fi r st t ime but stays up the second.

D-eode 11, both slots. T he card f a lls away
both times.

By a ssig ning specific meanings to each code,
you ca n r ecover t hat inform at ion from a
scra mb led deck by picking t he order of t he
sort and the holes. F or insta nce, to locate code
11, you would start with either hole, and a fter
each sort the cards which stayed on the needle
would go back into the file. T he only ones
kept out would be those which fell off both
times.

On the other hand, to locate code 00, you
would start with either hole , but t he cards
which fell off ei t her time would be returned
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to the file . All those which st ayed on the
needle both times would be kept.

Th is use of several positions of yes-or-no
coding is t he basis of electronic computers,
which a lso employ t he binary system. While
it seems almost inefficient, r emember t ha t us
ing 6 holes in stead of 2 for one code g rou p
gives you 64 possible combinations-and 10
holes would give you 1,024 combinations.

P roper coding also makes it easy to put the
file in order. Let's sa y you want it to be in
alphabetical order by the author's name. This
uses holes 11 through 20 across t he top.

For this type of sor t , you start with hole
20 and work back to hole 11. Keep the cards
which f all free in proper order, a nd at t he
end of each sort put t hose which stayed on
at the front of t he stack, t hen sort a gain.

\Vhen you've sorted at all 10 hole positions.
you 'll find the entire file is in alphabetical
order according to the first two letters of the
author's surname. Here's why :

Let 's suppose your deck ha s only four cards
-one for J oe J ones, one for Q. X. A Uer, one
for Bill McNa mar a , and one for \V. Green .

On the Hole 20 sort, only J ones' ca rd woul d
stay, si nce T, N , and R all have Is in t he
hole-20 position. At hole 19, Nand R would
fall but 0 and T would stay. The order at
this point would be: Jones, Atler, MaN emar a,
and Green.

Af ter the hole 18 sort, t he order would be
Jones, Green, Atler , and McNama ra, since at
hole 18 J ones and Gr een have Os while Atler
a nd McNamara have I s.

As t he sor t proceed s, t he order changes
each time a ccording to t he presence or ab
sence of a zero in each card at that position.
After the hole 16 sort, t he order would be
McNamara, J ones , Green, and Atler, and the
second-letter sort would be completed. H oles
15 through 11 repeat the same process for the
fi rst letter , a nd a f te r hole 13 the order be
comes Atl er, J ones, McNamara , a nd Green.
At hole 12. J ones and McNamar a fall , a nd
when Atler a nd Green are brought to t he
front the order becomes correct.

In t his example, since on ly fou r names were
used, the sort was complete at hole 12. I n
practice, all 10 sorts must be made to estab
lish proper order.

By the same token, the file can be sorted by
magazine a nd then the sub-deck for each
magazine can be put in order by month and
year .

By now, you should have t he idea of the
do-it-yourself IBM Mach ine, our "n Selector ."
J ust two words of caution :

When you put one together, you're liable to
find yourself thinking in binary code for a
while-which may prove helpful if you ever
want to work with computers-and

Watch out for t he gadget. You may find it
fusci natiug, a nd you 1J1f1!J lin tl it obsesaing !

•. . K5JKX / G
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( M-IOO from page 221

todula t ion of t he f uII r f out pu t . However, for
est speech qua lit y the modulation level should
c set no great er than where the transmitter's
lat e cur rent mete r shows a n apparent sa t ura
ion point and fu rther adva ncement of t he
todula tion control does not incr ea se t he plat e
ut -rent. Because no reactive components ap
ear in the modula tor after clipping and be
ause t he dc coupling between V-3A to V-3B
o fil ter is needed. T he low output impedance
f V-3B is in keeping with cur rent practices
1 or de r to maintain good waveform and mod
lation linearity.

There are two typical s ituations in which
ne M-100 is appl ied. One is t he clamped or
agulated screen final a mpli fier oper ating in
la ss C, which is illustr at ed by schema tic dia
ram in Fig. 2, and t he other grounded grid
mplifiers using beam tetrodes or pentodea. In
re case of t he la t ter , efficiency would be
r eater through t he u se of the M-100 for
rreen modulation than with t he grid modu
ited method commonly used. T he ma nufa c
rr er offers to consult with prospective u sers
'here they may have a problem concerning
mnecti on to and operat ion of t heir equip
len t.

In addition to t est s made with home brew
juipment , t he 1\1-100 was connected to a Vik
ig Navigator which was kindly lent f or that
urpose by Chuck of Key Elect r onics in Ar
ngton, Virginia, in order to try it out with

t ypical commercially designed r ig in the
ands of many Novices, a s well as old t imer s,
nd to whom eventual conversion to phone
-ould appeal.

( Now go t o pag e 50) I

Model 850A
.~ ~Model 851 , $ 3 5 .0 0
,t.';. ,- $1 6.5 0 $39.50

Now-P i-Net work inductors specially
t ailored for your needs. Here are highly
efficient, super compact tank coils in
corporating the unique feature of Inte
gral band swit ching.

Model 850A and Model 852, now
com plement the famous B&W Model
851. All are designed for single or parallel
tube opera tion on 80, 40, 20, 15, 11 or 10
meters , with t op effic iency in Class "C"
or linear operation. Windings give am ple
current car rying capacit y with optimum
"Q" over the entire operat ing range.

See t hese super ior B&W inductors at
your dealers now, or write B&W direct
for detailed informa t ion.

~rjJ 73Mb! 1a~~' J~.
Bristol, Penne.

TELETYI'E\\,RITEU EQUIPI\IENT
COLLINS 5TJ2, 5TJ3, R-390A!URR Receivers (.50· 30.5 Me)
TELETYPE Printers # 14, # 15, # 19, # 20, # 26, # 28.
KLEINSCHMIDT Printers # TT-4A, TT· 76 , TT-98, TT-99

TT-100, GGC-3.
TELEWRITER Frequency Shift Convertef_

For genera l infor mati on & equipment list w rite:
Tom W1AFN

ALLTRONICS-HOWARD CO.
Box 19, Boston 1, Mass. Richmond 2_0048

C ommunication a nd T V Antennas

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

Send for (or, at your distributor), PL 77 Techni
cal Specifications and Performance Bulletin de
scribing 106 Antennas from % through 80 meters
inclu ding " BALUN"- FED ROTATABLE DIPOLES,
MONO, DUO, TRI, 4-BAND AND "SPIRALRAY"
ANTENNAS, ROTATOR /INDICATOR SYSTEMS.
TOWERS, BROAD-BAND "BALUNS," ACCES·
SORIES AND "NICE·TO ·HAVE·AROUND·YOUR·

SHACK· ' INFO.

SINCE
1921

E!
with

-"tIte.-

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

Install a Telrex antenna .. . dollar for
dollar better in every way! Antenna
systems from $6.95 to $1 2,000.00
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(M-IOO from peqe 49)

Step-by-step instructions for the hookup are
furni shed with the M-IOO. T he only physical
change of note is to insure the screen by-pass
does not exceed 500 mmf and to replace i t with
one of that value where it does, a s well a s to
open the screen de lead at the socket, bringing
t hese t wo connections to the M-IOO.

\Vhen on transmitter st andby (receive) or
tune positions, the audio from the loudspeaker
would drive t he screen of the transmitter
th rough microphone pickup. This was cured
by using a pair of auxiliary contacts of the
antenna relay in ser ies with terminal 4 of the
M-IOO so that th is circuit is open on receive
and closed on transmit.

The spectr um around the carrier when
modulating was observed on a Panadaptor and
looked clean at all set ti ngs on sever a l bands.
The mod ulation patterns were checked with a
Central Electr onics l\Iultiphase RF Analyzer,
a nd a s may be expected , more precise adjust
ment s of car r ier and modulated envelope could
be made. T his is t r ue of a ny modulated system.
'Scope monitoring of phone transmissions
would clean up much of t he smog of amateur
radio, were it required by r egulation. There
was no difficulty in obtaining patterns equal
to the perfect ones shown in the handbooks.
If you do have or ca n borrow an oscilloscope

{Turn to p"ge 52}

ONE OF THE

FINEST CODE

COURSES AVAILABLE

DlSTRIlJUT O R Jj\'QUI R IES IN J'lTlW

"THE NEAREST THING
TO A PRIVATE TUTOR"

(ElECTRONICS ILLUSTRATED-JULY 1958)

CODE CONSTRUCTION

Western Union, Ra ilroa d, Na vy & Amateur
experience provided background for th h course

/

NOVICE TAPE- 1 hour of basic inst ruction using
voice and code characters together and I hour of
practice mate ria l to 8 WPM . . . •• . •• . .. . . . . . . . $6. 50
ADVANCED TAPE - 2 hours of practice material 9 to
18 WPM ... . . . .. . . . ..... • • . ..... ......... ••. $5. 50

Pra ct ice material includes both plain language and
5-character coded groups, lette rs ond numerals mixed.

Top qua lity Ace tate tape, 1200' on 7" reels re
corded dual t rock ot 33,4 IPS.

A postcard will bring you the name of your
ne arest di st ributor hand ling this fine p roduct.

CONSIDERING THE RE·UsABILITY OF THE
RECORDING TAPE THIS IS THE MOST IN·
EXPENSIVE COMPLETE CODE COURSE ON
THE MARKET TODAY.

TAPED COD E

" "

\.:APEDCODE • BOX 31·5. LANGHORNE. P:J

=~..!..-.-------.!~~~--
Watch for the Ashby uA be Lincoln" Antenna by Hi-Par

~

~ . ~!TII - -

2-METER

•

HALO ANTENNAS
6-MeTER

'?7ixed end Mobile, fa . both 6 and 2 meters, by

the pioneers in horizontal polarization for mob ile

• •commun ications.

6-METER

~j . Pa r also manu factures a quality line of

antennas for amateur, TV, FM and commerd ol

•services.

AT YOU R

DISTRIBUTORS

OR

W RITE DIRECT

HI -PAR PRODUCTS CO • • FITCHBURG , MA SS .
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Powerhouse Pros

Part 1

H'hile we're normally agin two-part ar
t icles, on the grounds that any technical
in/ormation should be complete unto it
self . this subject is an exception. T he
field 0/ power supplies is a broad one,
not of ten cover-ed, and our choice w as be
tween giving you a power-supply article
a11d no thing else this month , cutting

V ACUUM tubes and transistors being the
choosy gadgets they are, the power sup

ply is a unit common to ever y item of elec
tronic equipment. As a r esult, dozens of
specia lized power-supply circuits have been
developed; however, the entire subj ect is usu
ally d isposed of with a few general words in
most reference books. Few homebrew power
supplies are eng ineered j the majority of them
a re simply put together and debugged until
they work.

Happily, most of them do work-but they
ca n be much more efficient and will accomplish
their task s more easily if they are designed
befo re, rather than after, they're built. The
basic principles are s im ple, a nd you prob
ably know them already. However, many little
tricks can be employed-and that's what most
of this article is about.

Before going into the tricks, though, let's
take a close look a t those basic principles .

First off, we must decide on the purpose of
a power supply. Naturally, it's to supply
power. Most usually, this power is in the form
of direct cur rent , although most vacuum-tube
power supplies include provision for low-vol
tage ac for tube heaters.

Output voltage may be high, low, or medi
um, depending on the application, a nd t he same
goes for current. A supply for a transistorized
preamplifier may supply only 5 vol ts at 1 rna,
while one for a kilowatt final may be called on
to give forth 2,500 volts at nearly an amp.

Input to the supply is usually II5-volt, 60
cycle, s ing le-phase ac from the house lines,
but not always. Big rigs frequently use a 230·

JUNE 19b1

dow n the detail, or splitting t he article
into two parts. Rather than compromise
th e standards of our T echnical Article
eeries, see reluctantly decided to split
th e article. P art T wo will appear next
month-s-and either part is complete by
itself ; you don't have to wait until next
mou th t-O use the information .

volt input, and mobile units usually em ploy 6
or rz-volt de. Mobile power supplies are a sub
ject unto themselves because of their specia l
consider a t ions. They won't be gone into fur
ther in th is article.

\Vit h input sour ce and output power deter
mined by the a ssociated equipment a nd oper
ating s it e, we can proceed to design a power
supply. W it h so many specialized ci r cuits
to choose from, though, we're going to be lost
unless we classify the circuits in some ma nner
while examining them.

One method of classifica t ion would be in to
low-power, medium-power and high-pow~r

categor ies , and many r eferences follow t his
procedure. However, many circuits are equal.
Iy usable in either of these t hree groups, so
we're taking a different approach. To start ,
let's decide whether we want to use transfer
mers, or operate directly from t he ac line.

Until a few years a go, transformerless sup
plies were limited to the low-power group
because it was impossible to develop even mod
erately high power through mult iplier ci rcuits .
However , modern circuit techniques make it
possible to dispense with t ransformers at any
level below about 500 watts output if we like,

While most references compare voltage mul
tipliers with transformer-type supplies on t he
basi s of comparative cost , that compa rison
loses validity in the higher power brackets
s ince the amount saved on transformers is
spent on additional r ectifiers and capacitors.
At lower power levels, cos t comparisons r emain

(Continued on page 62)
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IM.IOO from page 50)
or RF Analyzer, by all means do it. The at
tachment is very simple and observation edu
cational. With the l\Iultiphase, it is preferable
to use its 1000 cycle tone fed to the microphone
input in order to obtain syn c. The .02 volt out
put should be used a s higher levels would
cause di stortion due to the high gain of the
.\1-100. Once the best sett ings for carrier and
modulation is found, they remained constant
for the microphone and plate current settings
of the transmitter.

If you have no means of getting to a scope,
sa t is fa ctory results can be obtained by follow
ing the operation instructions which come
with the unit. There is a tendency to turn the
gain up too high, therefore a critical on-the
air check is necessary in order to reach maxi
mum clarity with maximum punch. Actually
the M-100 hooks up much faster than it takes
to talk about it, taking only about twenty
minutes with the Navigator.
All on-the-air reports were good, even through
heavy QRM on 20 meters in the evening, and
most hams were sur pr ised at the low power
used whi le running the Navigator.

The brochure speaks of mobile use as a fea
ture, and the 1\1-100 would be ideal to modulate
a high power mobile transmitter. It would be
my preference to use a transistorized supply
with a 115 volt GO cycle output such as the
Heath l\l P-10, which, while lar ger than neces
sary for t he M-100 requirement of 30 watts,

could also operate a st at ion receiver giving
you a quick conversion from shack to mobile,
a nd vice-versa.

T he self-conta ined 1000 cycle tone source
gives you IC'V capability on U HF, a s well as
the tune-up source for double sideba nd sup
pressed carrier should the unit be reworked
for that purpose. The bandpass was checked
with a Supreme Model 563 Audio Oscillator,
maintainiug- metered constant output and was
in close agreement with the 300 to 4000 cycle
range, having a sha r per cutoff on the lower
frequency side where 60 cycle hum troubles
originate.

The general impression gained from opera
tion of the 1\1-100 is that it can find a place
in almost any ham sha ck either a s part of the
main rig, for portable use or as the modulating
source for anything you home brew or test.
Many of the features available in the unit are
those you would like to have but would not
have the patience to incorporate in gear as
sembled for trial or test purposes.

... W4API

=
JIM CLARK * Wl ULU

KIT WIRING & n ;STING I,AIlS
REPAIRS & SERVICE ON ALL MAKES Of HAM GEAR

AND
TEST EQUIPMENT, CITIZENS BAND GEAR & HI·fI

2 Aiken St. Tel. HE mloc.k 2-3600 Derry, N. H.
A LL WORK G UARA N TE ED
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Model M-100
New Self-Contained Universal Series

Gate A.M. Modulator

JOIN NOW THE CIRCLE OF ENTHUSIASTIC OWNERS! ! !
EASILY ADAPTABLE TO MOST COMMERCIAL CW TRANSMITTERS.

AN IDEAL MODULATOR FOR THE HOMEBREW TRANSMITTER.
• Modulates any beam tetrode or pentode amplifier up to I KW
• Extremely economical and efficient method of modulation
• No sacrifice in CW power capacity
• Amazingly small: only 6" x 7112" x 5112"
• Two years complete guarantee

Find out for yourse lf why the M·IOO is your best ham investme nt per dollar:

Order Today ••• $59.50 Net
10 DAYS TRIAL. M ONEY BACK GUARA NTEE

Write tor complete technical information. Send checlc or money order to:

ELECTROTONE LABORATORIES, INC.
1713 North Ashland Avenue • Chicago 14, Illinois

MORE ABOUT OUR COMPLETE LINE OF NUVISTOR PRE·AMPLIFIERS

POWER GAIN
20db
20db
20db
20db

BUL LETIN E·5124

$19.95

CIRCUIT FEATURES :
1. Complete R.F. shie ld ing from input to output. 2. Flanges of R.F. conneclars soldered on inside. 3. Solder
sealed cover. (Ena bles us to give you a complete written guarantee.) 4. Toiol power d roin on ly 1.4 watts.
(A notural for mobile in stollations.) 5. Units can be sUDplied w ith resistors and inter·cannecting ca bles fDr
ins ta llo t ion into any commerciDI'Dmoteur receiver. 6. Choice of R.F. connectors avoilable upon request (s light
ad justment in price).

" ADD OUR PRE-AMP TO YOUR PRESENT RECEIVER AND EQUAL FEATURES fOUND IN SOME OF THE MOST
EXPENSIVE LINE OF COMMERCIAL CONVERTERS " Here ore some guoronteed specifications:

MO DEL FREQUENCY BANDWIDTH NOISE FIGURE
G-SO • • . • . • . . . . . . . . • 48 '0 60mcs 3mes (3db points) 2.5db
G-144 . .. .. .•........ 140 to 1S0mes 3mu " 3.0db
G. 220 ..•...•....... . 210 to 240mcs 3mcs " 4 .0db
G-432 ••••.•.• . . ... .. 410 to 450mes 5rnes " 6.0db

No odvertis ing fudge focto, s, proin hone st to good ne n foct s l

SPECIAL' this month only hiqh.e, no ise figu,e~ (len .se nsit ivity) . : .• .. .• ...• $13.90
• Nuvostor Dre-ornohfie' With nutftmoblle conne cto,s and

Notice in our photo th e high quolity of components 'ned :
Hig h Q ceromic slug tuned coils for SOmes a nd 144mc output.
High Q g lass eepeelter ond s ilve red coils fo r 220mu. 432mcs and 144mc input.
High quolity 600vdc c.eromic coupling copocitors.
Powe r filter capacitors effective from DC to 2KMC.
Drawn enclosure to meet the most rugged commercial requ irements.

" All THIS WAS DESIGNED TO GIVE YOU HIGH PERFORMANCE
AND LONG TERM RELIABILITY"

We olso monufactu'e the famous " PERSEIDS" 417-A g,ounded grid p,e-amplifier featuring high input selec
tivity through the use of double tuned input coi ls (g rea te r ' e jection of unwanted signols outside the pass bond)
in reality a built in R.F. matching t re e sfc rmer, This unit o lso feo tu'es high sensitivity. $21.95 less tube i $39.90
with tube. Write for bulletin E-50144.

VHF-UHF Ne llt month! The " l YRIDS" Direct ional Pow er
ASSOCIATES P.O. BOX 1068

Coupler 4 In'rumen's In One
FAIRFIELD. CONN.
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Add an Ameco Nuvistor Preamplifier to your converter
or rece iver to improve the noise figure and ga in.
Image and spurious reject ion will also be improved
as the Model PV has two tuned ci rcuits. Compact ,
easily connected , low power requirements.
Model PV with tube, wired and tested.

State which band $13.95

For any ba nd, 80, 40, 20, 15 or 10 meters, t he Ameco
Model PH Preamplifie r has a better noise figure than
most mutuband receivers, 23 db. min imum ga in. will
improve image and spurious reject ion wi th its two
tuned ci rcui ts. Espec ially effective on 10 or 15 meters.
Model PH with tube, wired and tested.

State which band .............•..................................$1 3.95

Write- Dept. 73-6

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

~

and tested

for 50, 144 and
220 Me. bands
lowest Noise
22 DB Gain

Good 1-2, 4-7, 15-30

Fair 3, 8-9, 13- 14

Bad 10-12

Advanced Forecast: Jun e 1961

David A. Brow n K2 1G Y
30 Lambert Avenue
Pe rmi nqd ele. N. Y.

The bands list ed a re MUFs and a higher
band will not wo rk for the time period listed .
Lower bands will work, but not nea r ly a s well.
Times are GMT, not local time.

These charts are to be used a s a guide to
ham band openings for the month of June,
1961 to the various countries listed. I will be
interested to hear of your results in using
these charts an dto know what other a rea s
you might wish included in future charts .

Propagation

Cha rts

REMINDER
Br ing th is copy of 73 to your next

ham club meeting and let everyone see
it. Don't forget to show it to ha ms
that come avisiting too. 'Ve ha ve been
able to get special U . S. Government per
mission (our postman says OK) for you
to d iscuss articles appearing in 73 with
fellows on the ham bands.

Need Drafting?
Our drafting department needs a little

more work to do in orde r to keep it o ut
of mischief. If you have need for any
professional drafting of circuit d iagrams.
layouts. etc.. then dro p us a line. We' ll
even put togethe r brochures and book
lets. 73 Production, 647 Eighth Avenue .
New York 36. New York.

•~=---
~ ~w

-":::~W;;;.S:u:.''''.·ti:"=,,-_L
FOR OVER 25 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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3 ELEMENT BEAM $13.95
Mode-l # ASO·3 Boom 6' x PA
S ElEMENT BEAM $1950
Mode-l # ASO·S Boom 12' x 1'.4
6 ElEMENT BEAM $32.50
Mode-l ASO-6 Boom 20' x Ph- STACKING
10 ElEMENT BEAM $4950 KIT
Model # A50·10 aoom 2-4'xlY2- AVAIlABLE

SEE YOUR DISTRIBUTOR
_r writ. for f... Catalog.

CUSHCRAFT 621 HAYWARD ST.
MANCHESTER N. H.

Reyco Multiband Antenna Coils
Tra ps for dipoles . • . high strength ..• moisture
proof guoronleed to hendle a fu ll KW.
Model KW-40 coils will , wi lh a 108 foot a ntenn a ,
pr ovide opero tion on 10 ·1.5·20· .c0-80. $12 .50 set.

For informat ion on e ther mode ls wri te:
FRED L. REYNOLDS W2VS, 492 Ravenswood Ave .,

Rochesler 19, New York

BOSTONIANS!
WHAT'S NEWI-Why Collins is-ot Bob Graham's stores .
Now wo ho ve th em oil -Collins, National, Hollicroften,
Hommorlund, Gonset, Johnson, C. E. Drake, e te., etc.
See us for th e besl deal in hom equipment both new ond
used. We buy, sell, trode, rent, instoll, ond serv ice.

GRAHAM RADIO INC.
505 Moin St., Readin!;l-Tel. 944 -4000

1105 No. Main St., Rand olph -Tel. WO 3-5005

~

MOBILE
POWER
SUPPLY

MOD EL
A121600/200

NOW

$59.50
This 12V input d e tc dc Iransistorize-d ccnverter is

conservatively rcted for continuovs ou tput of 120
waNs at 600V CW' 300V. o r any COmbi na tion o f 600
and 300 volt loads tolaling 120 wctts.

High e fficiency, small size. a nd light we ight. plus

freedom from maintenance. co nserve your baNery

and increase the enjoyment of mobile operation.

ElECTRONICS DIVISION
GLOBE INDUSTRIES, INC.

525 MAIN STREET

BELLEVILLE, NEW JERSEY

5b

The Dx

"1 E)DIE tell ya', boy," old Rufus J ones said
.J to me one afternoon, "there ain't nothin'

what's more fun than huntin'. They's fun in
gettin' yore huntin' gear ready. Tbey's fun
in sett in' an' watchin'. They's fun in raisin'
yore gun an' pullin' th' trigger. They's even
fun when you open both yore eyes an' fine you
plumb missed t h' varmint you was aimin' at.
But mind you, boy, it t akes a heap 0' figurin'
a nd patience for you to be a good hunter."

Although old Rufus had coon and squi rrel
in mi nd when he was talking, h is comments
can be very aptly appl ied to t he hunt ing of
t ha t elus ive quary, dx. Dx hunting can be fu n
a nd the number of ha ms who indulge in t h is
facet of amateur rad io certainly prove it. Ex
perience has taught t he old timer the sign!'!
and trails t hat lead to successf ul dx contacts.
The new ha m with t he dx fever in his blood
is very often confused and unsure a s to how
to st ar t adorning the walls of his trophy room
with those rare QSL cards that result from
successful dx hunts.

Firs t , let's give some attention to what old
Rufus would call "huntin' gear." For one
t hing, h igh power is not a necessity. Many
fellows have and will continue to work t he
rare ones using less than one hundred watts.
T he antenna is very important and should be
the most efficient possible for your location.
This will enable you to hunt with the biggest
signal possible for the power you run . As for
the receiver, forget about the chrome and
icing. If you have one that's both sensit ive and
selec t ive, who cares bow fancy it looks.

Now that you've got your "buntin' gear,"
where to hunt is the next question. That's
easy! If you look in a copy of "73" magazine,
you'll find a "hunter's almanac" that \Vayne
calls a "Propagation Chart." A little study of
this chart will tell you when and where to
hunt and what for.

After you've got your gear warmed up and
you're tuned up in "hunttn' territory," the
" aittin' and watchin'" begins. Don't get im
patient! A deer doesn't jump out of the brush
the minute you s it down and cock your ,",U Il .

It's the sa me with dx. Assuming for the mo-
•
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BM~d on modern 1I1yehol eoieal
t uhn iquel _ Th is eeurse will take
you beyond 13 w.p .m . In

LESS THAN YJ Til E TIM E

See Y our Dealer N ow !

No Books To Reod-No Visual
G:mm;cks To Di~tract You . Ju~t

• li" en clnd learn

$9.95

EPSILON
2769 CAROLINA

RECORDS REDWOOD CITY. CALI " J

-----.".,.....' '.
r
'~""""'".,.<1"

..- ,00•
..,0,0• •--::-- •-'. ' PRICE

The 80 thru 10 meter band-~witching pi network is
de~i9ned for 800 watts PEP sse, 400 watts CW, FM
or FSK and 230 watt~ Li nea r AM (co ntro lled carrier)
or 185 watts (con ~ton t carrie r) with 50·70 oh m ou t
pu t. Popu lar 100 watt SSB exciters re q uire no ~wampi ng

o r ma tching networks to drive th e low Z untuned
input . Grounded g rid circuit u ~es four 1625'~ or 837 's
on custo me rs request . Meter reeds RF dr ive, plate
current, RF amp~ output. New modern co mpa ct 9" X 15"
X lOn " gray cobinet a lso contoin ~ power ~upply u~in9

81 b's. TVI suppressed, Para ~ iti c Free.
O ne-Year Warranty o n 011 Ports ana Tubes
SEE THE NEW LA-400C AT YOUR DEA LERS

LA·400C Kit Co mp lete with tubes •... _ $164.95
LA-400·C Wired and tested . . . •• . . . . . . . . . . . $2 19.95

GENERALIZE YOURSELF!

LEARN RADIO CODE
T ile EASY WAl'

Album Contoins
Three 12" LP's

21f2 Hr.
"- Instruction

Hunter

ment that you're on CW, tune slowly up and
down the band. List en carefu lly to the weak
signals a nd don't ignore t he st rong ones. That
89 s igna l you just passed could be a rare one
with a skip "pipe line" right in to your loca
t ion. Listen, listen, then listen some more. No
doubt you'II hear some of the fell ows ca lling
cq dx and get the yen to try it yourself. The
chances of raising a dx s ta t ion in th is manner
a re small. T he la w of averages is agio' it.
In addition, it crea tes QRl\1 for the other fel
lows and you could easily be on top of a rare
one and louse things up for them. More than
once, I've had a good dx cont act ruined through
someone calling eq dx right .on the frequency.

w hen you do hear a choice one, twist the
d ial on your VFO and zero in on his frequency.
When he signs, call h im and be sure that your
first is good, clean and easy to copy. Don't
call his call too long, t h ree or four times and
t he same with yours, is plenty. Take a listen
and tune a little each side of the frequency.
Either he, your r eceiver or both might have
drifted slightly. If he doesn't come back, call
him again. Keep up these shor t calls a nd
listening- periods until he does come back to
someone or calls cq again. Don't give up, call
him again in the latter case. If there are sev
eral ot her stations taking a sho t at him too,
keep after him. You've always got a chance
unt il he comes back to someone.

If another s ta t ion nabs him, eit her st a nd
by and wait for h im to finish his QSO or hunt
elsewhere on the band. Don't try a nd break
in on a dx QSO. Many dx st a t ions will refuse
to r ecognize or come back to a st at ion that
t r ies to break in on their cont ac ts . Wait until
he fini shes his contact and call him again. It
may take two or three st a ndbys but with cour 
tesy, persistance and patience, you've got a
good chance of bagging him.

When you make a good shot and get a con
tact, keep your transmissions short and match
your speed to that of the other operator. Over
long distances, the band condit ions can cha nge
in the twinkling of an eye. By keeping tr-ans
missions comparatively short, you lessen the

( Turn t o p ag e 58)

Ken Johnson W 6NKE
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u. S. #1 ELECTRONICS
• • • (I division of Amber Indu strial Corporation
1920 E. Edge., Rood Linden, New Jersey

Right on Highway U. S. 1
DROP IN FOR OUR SATURDAY SPECIALS

PLENTY OF FREE PARKING

Send for our NEW FREE Catalog
featur ing specie! bu ys f rom one of the largest
su rp lus collections in the East.

BC-659 8C-1335
smeu !,' :\f transceiver for 27.0-38.9 me. Xtal ron 

trolled 011 either or two pre-t uned channela. Carb""
mi ke Input, h eaJ ~e t output. 4.3 me I F . gelt-ecntatned
G/ 12 vult. power supply. Conver ts 10 AU for 6 or
10:\1. Onl}' 1,," x 14" x 7" . 30 ills. G reat tor ,""h i le,
1~1I Lo 4. W;LtlS nutnut. Used, tnu ve ry good COII-
dltion •••••.•.. . ..•••• .•••.•.••• ••••••. •.••.••..• $-IO.D5

BC-1158
53.3-95 me transmit te r. Eas ily eonverta rOT GM. 50

watt R io' ocubter. F our 815's. Compl ete with moun-
lator, Brand new units $31.95

SCR-S22
4 rha nnel crys tal controlled AM tran8eell"e r. One or

the moot popular pieces of surplus ever sold. 'l1lou
sands have been used on two meters. In excellent
condition, complete with PE ·94 power supply (24v)
and control box . .. . . . . • . . . . . . . . . . . . . . .. . .. • . . . . • • $22.50

VRPS·I POWER SUPPLY
H ere I I the dyn amotor tor that 30-50 watt mobile rig .

12v @ 13a i nput, 300v @ 225 rn a an d 250v @60 rna
r egulated output. Completely nlteroo and rueeo. 3
retar e. 2·Ylt lO;l'a. l -Y RI 50. 1I ',i, " x 8" :l 8" In
ll1..tal cas e. B rand new. ••. ....•....... ..••••.••• $14.95

Thousands of Items-Thousands of Bargains
2:;% deposit on COD orders. all prlres 10'08 Linden . N. J .
some cuanunee limited. P rices subject to changll wIthout
noUce.

And do,, 'r forgel ou r fre e new c a ud ogt

MV~/: MOBILE
~titAC EQUIPMENT

CHOSE N
for use aboard the S.S. HOPEI

TRANS-CITER

RECEIVER

POWER SUPPLY

58

(From page 57)

chances of losing the contact duri ng ba nd
changes a nd fluctuations. When t he QSO is
fin ished, move off t he frequ ency and let another
sta tion have a chance.

\Vorking dx on AM phone is a different
proposi tion. Many of t he dx stat ions operate
in the cw portions of our ham ba nds, so it is
impossible to zero beat their frequency. The
system in this case is to tune up near t he low
frequency ends of the American phone bands
a nd call t hem f rom t her e. The closer you get
to the edge of the band, the more QRM you
will encounter . It's like opening morning of
deer- season. Every hunter is down t here a im
ing at t he compar a tively few dx stat ions
available. E ven if you a r e putting in a good
signa l a t the distant location , yours is prob
ably one of many and the QRM is terrific. It's
a good idea to tune up on a f r equency con
sider ably above the low edge of t he band and
call from there. Some dx operators actually
t une from the top of the American phone
bands to t he lower end hoping to get a call
from some sta t ion that's operating above QRM
alley. I've had them thank me for calling f rom
such a spot as they haven't been a ble to make
out a word thr ough t he QRM near t he lower
edge. Try it, it works.

You, like ever yone else, want a QSL to
prove t he success of your hunting for ays.
Here's another hunting t ip that get s r esults.
When you send your card, put it in an en
velope, enclose a self-addressed, envelope and
as many IRC's (International Reply Coupons)
as necessary to cover the return postage. These
can be purchased at any U. S. P ost Office.
Help the dx operator a nd yourself by sending
your car d in t his manner. Then have patience
and wait! Put your self in the position of the
ope ra tor of a dx station. Near ly every station
he contact s wants a QSL. It costs him money
to have t he cards pr inted, t he volume of post
age stamps is costly and the a mount of time
required to check hi s log and make out cards
is t remendous. These fellows are really f aced
with a job and everything you can do to help
t hem will be appreciated.

You may spend hours f ruitlessly sca nning
the bands for dx. Somet imes you may work
one stat ion, while at other s you'll work t hem
one after another. As old Rufus said, "it take!
a heap 0' flgur in' a nd patience to be a good
hunter, but it's f un!"

. . . W6NKE

A NNOUNCING THE

~borrcre£lt 2M CONVERTER
SUPER LOW-NOiSE-CUSTOM BUILT

USiNG RCA', NEW NUViSTOR
PAUL A. REVEAL W2ADD BOX 575
Church Street Station, New York 8 , N. Y.
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All cr)'u .h mlde from Gr.de " A"
Imported QUlrl_ . round and etched to
n l cl t r e q u e n e t e •. U ncondltlonlll:J
e:U&llllteed I Supplied In :

FT. 2 U holden MC·7 holders
Pin IP.dn. ~.. P in IPlcln. %"
P in dlameler .093 l' ln d ll tlllt. r .a s

DC. 34 holden FT·171 holders
I' ln spaclna: %" l' in Ipaclne: %"
I'ln diameter ,156 B anana ph' l

CITIZEN
CLASS

RUSH YOUR ORDER TO OUR NEW PLANT
Un too PO n below f IN' h t Clal, Ih ipme nt.

BAND
"0" CRYSTALS

All 22 Freql,lencill in Stock

Srd erertone. .005";' 1 01'l"In~_to med .11
F C C requlrem..nts. H ermetically . eal. d
lICG/U holde n. %" pin $2 95
I pldna:-.OSO p lnl . (.Wi •

" I Uable. add 15t per cr7.1111.
EACH

TEXAS CRYSTALS
G.S I. 1000 CRYSTAL DRIVE, FORT MYE RS. FLA .

For U.trl fast 'lrvln. Phone WE 6-2100

TEXAS

"'"

plnl

Dep t ,

NOW I Enl:lneerlng lampl'll and Iml ll ljuantUlel for proto·
typel now made ellher .t Chic ago or F t. lI!yers Plan t. 24
H our Service I

IN C H ICAGO . P HO NE GLad eton e 3-3555

ASK YOUR P ARTS DEALER FOR TEXAS CRYSTALS
See ble: red dl~pla,. ... It h. doesn' t .Ioek Ihem. lend UI
hi. name Ind ord er d lT'el:1 trom our Flori da factory.

MA DE TO ORDER C RYS T ALS • S pec ify holder wlnl ed
1001 KC to 2600 KC:

.01% tolerance .. , • . • . • •• .• • • .• , . . • • .•.. · ·· · · · ··, ···$2.00.a.
.00:>'10 to lerance . , • . . ..•.. ...• ••...• .. ··,·. ·.· • • • .. , . $2.75 ea.

260 1 KC t o 9000 KC :
.00:>'" tolerlnce.. • , ....• , .. .•.•.......•... . . • • •••• •• $2.50 '1.

900 1 KC to 11,000 KC
.O(l~"" tolf'ranrf' . . . .•.....•...• .•.. ,., . • . . . _...•... _. 53.00 ea.

Amo te ur. Nov ice , Te eh nicio n Bond Crystol l
.011. Tolerlnce . • • $1.50 e..-SO meters (3701·31010 Kel.
ol D mclen (1152-1198 K CI . U me lon (703 01 , 7082 KCI, I mO'teu
18335-8850 K CI .-lmln I KC
1'''T. 2f1 LaIUCI Cnstall In III fre quencies fl'Olll 370 KC to
iBO K C (In n rept 01 55 KC and 500 KC). . .. . . . . . .. .. •50l ...
P in IDadna: %" P in dJlmeler .093
"'l t r hN pai rs + IS cn'l" $2.50 Der pllr
200 KC CrYllal• • $2.00 e.. : 0155 KC Cl'Yltal•. $1.50 N.: 500 KC
l:nltlll, $1 .50 01. : 100 Ke }O'reQ lIePt:J S tandlrd CI':J1t11l III
H C8/ U holden W.50 e• . ; SlIdI:et for rr· U 3 Cry.tal 15~ .L:
llud IOCkel tor FT-2 013 enslal•. lSI 01. l SockelJl for l1C -7 I nd
FT .I71 cnulta 251 II.: C.rlmlc . oo-ket tOl" HC8/U erfl tl ll
20' ... •

Wr ite for new fr ee cata loa :: 860 tamp/. te With ..el llitor el uulb

Th. followin l Clan '·0" Cll ben Bind frtll u. neiu In .tock
(frequencies l isted In megacycles ) : 26.965. 26.975, 2Ii .985.
27.005, 27.015, 27.025. 27.035. 27.055, 27.065, 27.075.
27.085. 27.105, 27. 115, 27. 125, 27.135. 27. 155. 27.1 85 .
27 . 175. 27.185. 27.205. 27.215 . 27.225.

.ll a h·hed c ryo1al se ts for G lobe. uouser, CllI -Fone and HaUl·
crane rs fl n ll s ... $5.90 per set. S l'eclty equ ipment ma ke.

••••••••••••••••••••••••••••••••• •• RADIO CONTROL CRYSTALS IN HC6/U HOLDERS •
• S I'CI'ify frequency. 'At " p in Hlacl na: , . . pin d iameter . 05 •
• (. 0113 p in dtemete r, ad d 1511 .. , •• .• . ·., .. . . ·· , · ··$2·95 11, •

• fUNDAMENTAL FREQ. SEALED CRYSTALS •
• In BCG/ hol den •
• "'rom 10100 Ke to 4000 KC .005 ";' Tolennce .• • • ,. $4.95 u. •
• From 4000 KC to 15.000 Ke I ny fr t<.\uenr:J •
• .005$ Toleranr e . • .. .••• .. .. . •• , • •••• , • •• , • •• . $3.50 M . •

• SEALED OVERTONE CRYSTALS •
• l"upplled In mela l HeG/U holdf'lI •
• ptn .p.clne: . 0I8G. di.me ter .050 •
• 15 to 30 :\IC .00:> Toler. nn .. •• .• .•• .•••.•.•• • •.. $3.85 II. •
• 30 10 01 5 MC .005 T olerance . .• . . .•.•.• .•.••• •.• .• $4.10 U. •
• f$ 10 80 lie .00;; T oleranu .••.•• .• . • .• .• , •• , • . •. $4.50 eL •

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

FOR EVERY SERVICE

I ATTACH THIS COUPON TO YO UR O RDER FOR SHIPMENT I
I VIA 1ST CLASS MAIL AT NO EXTRA COST I
I TERMS : All items 5ubj.[t to p rior se le ond chang e o f :
: price without notice. hAil crystal orhd ' ," ymu,st be a C,'Uoml' I
I ponied by check. cas or M.O. wi t A M NT IN L . I
I No. COD' •. De pt. G-6 I. I._------

Every mod ul. I. tested.
IUI ,..nt".. a nd eomplet.
w it h tub ... t nnsl .ton.
a n d ery. tl" where rI.
lIuind.

SPECIAL THI S MO NTH
6 METER TRANS MITTER

$1.5.99 list
NOW $7.99

t h il month only
So«ltlution. : Crntal ton lrolled. 7 w.u. Input to Clext tlnal
51 ohm li nk OUlput. •
P ower ~ulremen lJl : 250 V. DC @ 35 m•. • 8.3 v. 8 . 015 • .
Send Illmped Jelf .addl"NMd .nYel,p. for comp let. lilt of
VAN GUARD PCM·..

VANGUARD ELECTRONIC LABS
Dep t . H·S. 190-48 - 99th Ave ., Holli . 2 3, N. Y.

INCREASE VERSATILITY
ELI MINATE OBSOLESCENCE

BUILD YOU R EQUIPMENT
WITH VANGUARD

" PCM'." •
· p r in ted circui t modu les.

• Laront se leellon of etr
euill.

• Lowell e06f.

•

•

(Propagation {rorn page 18 )

•

SAVE TIME AND MONEY

F ig. 6 explains why there are no openings
th is Summer to England except in the 14 me
a nd 7 me bands.

I hope t hat t he curves presented in t his
analysis have given you a better and clear er
understanding of t he variations in MUF and
how t he H B F f or t he P r opoga t ion Char ts are
determined. Because of a ll t he P ros a nd Cons
heard on t he ha m bands t hese days about 10
meters going to be dead t his Winter , I have
prepared a Special P r opaga t ion Chart for this
coming Winter. This chart will give you an
idea of what to expect over the 42 different
paths, and as you can see, I expect quite a
great deal of 10 meter activity.

Part III will show the influence of antenna
height on P ropaga t ion for the different Ha m
Ba nds. . •• K2IGY
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Radio Bookshop
YOUR RADIO knowledge is directly proporfionel
to your re ference library . You aren' t supposed to
know so much, just be able to look it up whe n the
need arrives . RB has culled throug h thousan ds of
radio boo ks and selected the volumes you need
most for your hemsheck. Order 0 couple every
month and get with it.

32 -RCA RADIOTRON DESIGNERS HANOBOOK-1 500
pClges of design notes on e very possible type of circuit.
Fabulous. Every design e ngi neer needs this one . $7 .50

33-WAVE PROPAGATION & ANTENNAS-Welch. Highly
reco mme nded by the propa ga t io n -expe rts a s the besl
Book on t he sub ject. $5.75

37- 101 WAYS TO USE YOUR HAM TEST EQUIPMENT
Middleton. G rid-dip meters , antenna im pedance meters,
oscilloscopes. b ridges, s imple noi se genera tors, a nd
re fl ected power me ters are covered . Tells how to cha se
troubl e out of ham gea r. 168 pages. $2.50

I- ELECTRONICS & RADIO ENGI NEER ING-Terman . One
of the most complete text books ever printed . 1078
pa ges. Theory, but ea sy on th e mo th. $15.50

40- RAD IO HANDBOOK, 15th EDITION- Orr
This is fo r and a way the best a mateu r radio
e ver printed. Over 800 pages.

(W6SA1 ).
handbook

$8.50

2 - ELECTRICAL ENGINEERS' HANDBOOK
Pender-Mcllwain. This huge boo k should keep you
busy for months just readi ng t he inte resting fects it
contains. There is hardly any problem in communi
cation or electronics that you ca n't fi nd cove red
bere. Excruciatingly thorough. 16 18 pages . $10.00

5-A NTENNAS-Kraus (W8JK). The most comple te book
on ontennos in print, bu t large ly desig n and theory,
comp lete w ith mo th . $11.50

6-VACUUM-TUBE CIRCUITS AND TRANSIS
TO RS- Arguimba u. Designed fo r both beg inners
and engineers. Math kept to a minimum . Simple
explana tions of complex ideas. You' ll know a lot
more about radio eftee you read t his boo k. 646
pages . $10.25

8-RADI0_TELEVISION & BASIC ELECTRONICS-Oldfield .
Log icol pre sentotion ond descript ive illustrat ion make
this on idea l book for the beg inne r. Written b y se lf ·
learning of electronics principles. 342 pages. $4.95

117-PRACT ICAL ELECTRONICS-Hertzbe rg (W2DJJ). Almost
solid with p ictures. Tou che s lightly on mony cspects
of e lectron ics: ham rodi o, TV, transistor radios, hi -fi,
microwove s, tr ouble .shooting, Novice sta tion, antennos,
test equipment, e tc. $2.50

49- ELECTRO NIC COMMUNICATION-Sh" der.
Everything you need to know e bout e lectronics,
electricity, and rodio to pass FC C emeteur or com
mercial license exa minati ons. Thi s text has what
you hoped to find in the Amateur Ha ndbook: d e
tailed thoroug h explanations of every phase of red io
and electronics. 937 peqes . This is one of the fe w
really complete texts on th e subject. $13.00

50-M ICROMIN IATUR IZAT ION-This is th e sta ndard te xt
on the sub ject. Don't see how a company librory ca n
be w ithout this one. Everythi ng is goi ng to hove to be
bui lt sma lle r, you know. $11.00

52- HOW TO READ SCHEMATIC DIAGRAMS- Marks.
Components & diag ra ms; e lectrical, elect ronic, c c, de,
oudio, rf , TV. Storts with indi vidual circuits a nd carr ies
thr ough complete equ ipme nts . $3.50

13-REFERENCE DATA FOR RADIO ENGINEERS.
Febles . {ormules, qrephs. You wi ll find th is refe rence
book on the desk of almost eve ry electronic e n
gineer in the country. Published by Inte rnationa l
Telephone ond Teleqreph. $6.00

10-1, LIBERTINE- Shepherd (K20 RS). Ra cy 35¢
best-seller. Spe cia lly priced for yo u a t • • •

20-RTTY HANDBOOK- Kretzma n (W2JTP). A-Z
Teletype. Very po pu lar book, low supply.

book, a
SOt

of hom
$3.00

53-BASIC ElECTRONIC TEST PROCEDURE S-Turner. This
book cove rs just a bout every possib le type of electronic
test equipme nt a nd explains in detail ho w to use it for
every purpose . Testing : a ud io equ ipment, recei vers,
tr ansmitte rs, t ronsistors, p hotoce ls, di sto rt ion, tu bes,
power • • • etc. $8 .00

5~-HAM RADIO HANDBOOK-Hertzbe rg (W2DJJ). This
is a la vishly illu strated book to interest people in th e
hobby of hom ro d io. Tells how to get your t icket, se lect
a receiver a nd tronsm itter, learn the code. Pictures and
info on [us f a bout every comme rcia l pi ece cf hom
equipme nt. Better than a ca ta log . $2.50

56-RAD IOTelEPHO NE LI CENSE MANUAL-Smith (W6BCX).
One of the ed ito rs of the o ld "Redic" ha s done a
bea utifu l job of p resenting stud y material in this Q & A
license guide , Even if yo u a re not going for yo ur com 
mercial t icke t, which is accepted a s pr oof of te chn ical
know ledge, yo u may wa nt to use this monuo l to keep
track of how for you ha ve p rogressed in radio theory.

$5.75

21-VHF HANDBOOK-Johnson (W6Q KI). Types of VHF
p ropogation, VHF circuitr y, compone nt limitations, a n
te nna design a nd construction, te st equipm ent. Very
thorough book a nd one that sho uld be in every VHF
shock. $1,115

22-BEAM ANTENN A HANDBOOK- Orr (W6SAI). Ba sics,
theory and const ruct ion of beo ms, tra nsmission lines,
matching dev ices, and test eq uip ment. Alm ost all hom
sta t ions need a beam of some sort . . . he re is the
on ly source of bosic info to he lp you decide what bea m
to build or b uy, how to install it, how to tu ne it . $2.70

•
23- NOVICE & TE CHN ICIAN HAND800K - Stoner
(W6TNS). Sugar coa ted theory: receiv ers, tran smitte rs,
power supp lies, a ntennas; sim~le constru ction of a
comple te sta t ion, convert ing surplus equipm ent. How to
get a ham license o nd build 0 sta t ion. $2.85

55- TRANS ISTO R CIRCUIT HANDBOOK- Simp le,
und ersto nd e xplanation of trans istor circuits.
of interesting applicotions.

57-QUAD ANTENNAS-Orr (W6SA1). Theory,
constructio n a nd opera t ion of cub icol q ua ds .
you rse lf info. Feed systems, tuning .

easy to
Doze ns

$4.95

desi gn ,
Bui ld ·it

$2.85

211 -B ETT ER SHORT WAVE REC EPTI ON - Orr (W6SAI).
How to bu y a receiver, how to tune it, a lign it; bu ild
ing accessorie s; better antennas; QSL's, mops, a urora
zones, CW reception, SSB recept ion, e tc. Hon dbook for
short wove listeners a nd radio omateurs . $2.85

28-TE LEVISIO N INTERFERENCE-Ra nd (W TD BM). This is
the a uthoritative book on the subiect of gett ing TVI out
of your rigs and the neighbors sets. $1.75

60

58-ANTENNAS FOR CITIZENS RAD IO- Orr (W6SAI).
Genera l cove rage, mobile ond di rectiona l a ntennas for
27 me. bond. Buil d & tune 'em. $1.00

69-5-9 SIGNALS-Orr (W6SAI). A manual of proct ica l,
de tai led data covering design a nd construction of high ly
effi cient, inexpens ive a nte nnas for th e ometeur bonds
t ylo h ou cnbd lai u ETAO SHRD HR SLDHRDlETAO
that yo u ccn build yourself . $1.00
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72- ABC's OF HAM RADIO - Pyle (W70E). Designed for
the No vice hom. Includes a ll of the information needed
to qualify for the No vice lice nse. 112 poges. $1.50
74- HA NDBOOK Of ElECTRONIC TABLES & FORMULAS 
Fo rmulos & lows. constonts. standards. symbols and
codes. Mo th tobles. misc. data . $2.95

7S-BUILD_A_WARD QSl ALBUM- Mo unt your p rh:e QSL's
in Ih is a lb um . Roo m for 100 ca rds in ea ch a lbum p lus
la be ls fa r just obout all ponible opera t ing awards. A
fi ne w a y to show off your ca rds. $1.95

76- MO DERN OSCILLOSCOPES & THEIR USES -Ruite r .
Second ed ition. Sh ows what a 'scope is, what it doe s
and how to use it fo r radio . TV, transmitte rs. e tc. 3 ..6
pages. $8 .00

79- TR ANSISTO R PROJECTS- Skip the theo ry and star t
having fun . Rad ios , self powered. shirt pocket. rege n
erative. carrier-po wer. he-adphone, Instrumenls a nd cc
cenories: si ne-squore wave gene ra tor, preamps for
VTVM's, ga in checker. shortwave calibrator. phase
shi f ler. substi tut io n box. Plus remole tra ns isto r ear, e lec
tronic compass, si mp le oscillator, lamp conlrol. mu lti 
impeda nce amplifier. e lect ronic counte r. porlable power
su pp ly ••• etc. $2.90

SO-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. I (seco nd edi t ion). This book g ive s circui t d ia 
grams. photos of most equ ipme nt. and ra the r good a nd
comple le co nve rsion instructions for the fo llo w ing : BC
22 1. BC-3" 2, BC-312, BC-3"8. BC-"12, BC-6"5. 8C -946B .
SCR-27" N "53A series receive rs conversion to 10 meter
re ce ivers, SCR-27"N " 57A seri.s transm itters (co nve r
sion to Vf O). SCR·.522 (BC·62.. and BC-625 conversion
to 2 meten). T8 Y to 10 and 6 meters. PE ·I03A. Be 
1068A/11 6 1A re ce iver 10 2 meters. Surplus tube inde x.
cro n inde x of A/N tube s vs, comme rcia l types. TV &
FM channels. $3 .00

B1 -SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . II . Origina l and con versio n circu it diagrams, plu s
photos of most equ ipments and f ull conversio n di s·
cussion of the fo llow ing , 8C-4S../ ARC· 5 re ceivers to 10
meiers , AN /APS- I3 xmtr/ rcv r to 420 me. BC·.. 57/ A RC·5
xmlrs to 10 mete rs, Sele nium rect ifier power units, ARC-5
power a nd 10 include 10 mete rs. Co il da to.simplified
VHf. GO-9/ TBW, 8C-357. TA-12 B. AN/ ART· 13 to ac
wind ing cha rts. AVT·112A. AM-26/AIC. LM f req ueMY
meter. rotators, power cha rt, ARB d iag ram. $3.00

S2- SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . III - O rig inal o nd co nve rsion diog roms. plus some
photo of the se : 701A. AN/APN-I . AN/C RC-7. AN / URC-4.

CBY-29125. 50083. 501"1 . 52208. 52232. 52302 -09. rr .
All:A, 8C-....2. "53·"55. "56,"59, 8C·696. 9.50. 1066. 1253.
241A for :d o l filter. M8 F (CO L-" 3065) . MD-7 / ARC·5,
II 9 iA PN_". R23-R -28/ARC-5 . RAT. RAV. RM·52 (53).
Rt-19/ARC·... SCR-27"N . SCR·522. 1· 15/ ARC-5 to T
23 /AI1.C -5. l M. ART-13. 8C-3 12. 3..2. 3..8. 191. 375.
Sche mo tics o f APT-5. ASS-5. BC-659. 1335 A. ARR-2,
APA10. APT·2. $3 .00

83- THE SURPLUS HANDBOOK. VOLUME I-Receive n and
Transmitters. Th is b ook co nshts ent ire ly of circu it dle
g roms of surpl us eq uipmen t a nd pho tos of the gear.
O ne of the firs t Ihings you reolly have to ha ve to
even sta rt co nside r ing a conversion of surplus equ ip
ment is a good circu it d iagram. This book has the
fo llow ing, AP N-I . APS-13. ARB. ARC-". ARC-5. ARC-5
VHF. ARN·5. ARR-2. ASB-7. BC-222. · 312. -31". -3"2.
·3-u, ·3" 8. -603. -611, -62" (SCR-522). BC-652. ·65 ...
·6 .59. -669. -683. ·728. -7"5. -76". -799. -79". 8C -923.
-1000. -100" . -1066. · 1206. -1306. -1335. BC-AR-23I ,
CRC·7. DAK ·3. G F-TT . Ma rk II, MN·26. RAK ·5. RAL ·5,
RAX. Super Pro . TBY. TCS. Resistor Code. Capacitor
Co lor Code. JAN/ VT tube index. $3 .00

85-50 YOU WANT T OBE A HAM-Hertzberg (W2DJJ) .
Second ed ition. Good introd uct io n to the hobby. Ha s
pho tos and brie f descrip t ion s of a lmost e very co mmer
cia lly ovoilable tran smitter a nd recei ver. p lus acces
sories. La vishl y illust ra ted a nd readable . $2.95

R245-HOW TO USE GRID_DIP OSCILLATORS-Turner
/K6 AI). Construction & uses. on important book. $2.SO

R270-REPAIRING TRANSISTOR RADIOS-Rothe r tho ro ugh
Rider books which s hould re move some of the myste ry
and fear from servicing these lit t le bundles of tra nsis 
tors. The book is expenaice , b ut you' l save more than
the price a n the first set you fix so maybe it is a
b ·:uga in. e h? The y ha ve all o f the typica l circu its to
help you a long . S3.SO

G-83-FUN WITH ELECTRICITY- This book ought to fire
the ima g ina t io n of the tee na ge r. Build a gal vanometer.
a dc motor, a n a c ge ne ro tor, a sole no id, a s!Jark coil.
a Tes la co il, e tc . Helps teach the basics of e lectricity
while having f un wi th sim!J le p ro jects. 128 page s. $2.65

MMD-ElIMINATING MAN MADE INTERFERENCE - What
makes iI, how to fi nd it, how to cu re it in ho mes, fe e
tc r les, au lomobiles, ai rcraft. boots. e tc. O r ma ybe you
heven't been p log ued lolely. 160 pages. S2.95

NHP-BUILDING UP YOUR HAM SHACK-Pyle (W70 E).
A pra ct ica l discussion of po ints to conside r w hen you
a re bu ying hom eq uip me nt. comple te with descri p tions
of much of the a vailable commercio l gear. It ' s just
possible that Pyle might keep you fr om mak ing a mis
to ke which would cost a lot more than his book. 52 .50

QAN-SECOND CLASS RADIOTELEPHONE HAND800K 
Noll (W3FQJ). Eve rything you need to kno w 10 pass
the F: C e ltam and ge t sto rted se rvici ng tw o-wa y eq clc 
me nt . Much me re than just a Q & A manua l 53.95

Handy order form fo r peop le who don 't mind • • their magazines !. pieces.ripping

I 2 5 10 I3 20 21 22 23 24 28 32
33 40 47 49 50 52 54 55 56 57 58 69
70 71 72 74 75 76 79 80 81 82 83 85

R245 R270 G83 MM D NH P QAN

Circle the book numbe rs you wish to orde r. Pleese include cesh, check. money order ... or something
we con deposit in the benk.

Nome: Cell : .. .... ... .... ........
Address: • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

City : Zone : Slote : .

Radio Bookshop, 1379 East 15th Street, Brooklyn 3D, New York
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freedom from troublesome magnetic fields, at
the price of increased danger to both operator
a nd equipment.

If use of a transformerless supply appears
best, one way of avoiding the da nger is to in
sta ll an isolation transformer (cost, about
$10) in the supply line to the power supply.
T his can be located far enough f rom the
equipment to avoid magnetic fields, while pro
vid ing isolation from t he regular 117-volt
line.

Another major classification which doesn't
appear to be so obvious is between power sup
plies using vacuum tubes as recti fiers, and
those employing semiconductor diodes. While
the general circuit configuration is similar, the
oper ating conditions of the t wo types of units
di ffer radically.

Fig. 3

A vacuum diode requires filament power,
produces quantities of heat, and has a built-in
voltage drop ranging from 15 to 50 volts. Semi
conductor diodes require no heater power, run
comparatively cool, and ha ve a n average volt
age d rop of about 1 to 3 volts.

However, semiconductor diodes require cur
rent-limiting resistors and an adequate heat
sink, neither of which is necessary with a
vacuum t ube. Semiconductors, also, may sub
j ect fi lter capacitors to higher voltage levels,
due to both the lower rectifier drop and the
inst a nt action when the supply is turned on.

Another point which must be watched with
semiconductors is that of peak inverse voltage.
Vacuum diodes are most tolerant of excessive
reverse voltage; even the lowly 5Z3 is good for
more than 1,500 volts. Semiconductors , how
ever, will be destroyed by even slight overdoses
of excess reverse voltage-and the most com
mon types are rated for only 400 volts. T his
is equivalent to about 250 volts RMS, which
means t hat units must be connected in series
for medi um- to high-power supplies.

T herefore, t he choice between using vacuum
diodes and semiconductor rectifiers must be
made on the basis of a number of factors .
Schematic diagrams in this article show them
used interchangeably, and one may be substi
tuted for the other in any circuit provided that
the differences are allowed for.

Possibly the most common of all power
supply circuits is the half-wave rectifier, show n
ill F ig'. 1. The usual circuit conflguru l.ion is

(Turn to page b4)
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( Power from page 5 1)
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o

valid.
More important points of difference are the

magnetic fields produced in the vicinity, and
safety considerations. Any power transformer
will radiate strong magnetic fields, which
wreak havoc in low-level audio and electron
beam-tube circuits (including SSE exciters
of the 6AR5 or 7360 type as well as oscillo
scopes and t uning indicators). On the other
hand, all voltage multiplier circuits are tied
directly into t he 117-volt power lines in one
way or another, t hus making it possible for
you to--either by carelessness or by compo
nent failure-become connected bod ily to the
almost-unlimited power there residing. At best,
you'll get a shock. At worst, it could be fatal.
E quipment, also, is subject to possible damage
through interconnecting ground cables which
may short out part of the power supply.

In sum, the transformerless supply offers
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THE ONLY WAY TO GO MOBILE
•SIX meters-
ten meters

NEIL
..III. ~'a"'''.''-_.....

MOBILEER VHF Phone Trcmsmitter
-Built-in power supp ly; no e Jl le rno l high v Olt a g e required, just connect to your

12 volt battery.
-Tronsistorized modulator ced 12 vel t plote lubes permit extremely low

battery drain.
-All (ontrols on fronl pone I.
-Uses 8 me crystols; no overtone circu its e mp loyed .
-Two built-in tuning meters eliminote fumbling for meier switch; no gueuing

which seale to read.
- 100% plote and screen modulat ion, not mere ly screen moduloted, for tonstont

o utp ut, maximum audio .
- Extre me ly compad, only 3 inches h igh.
- With the eose of tuni ng and trouble-free operation for which NEil is fomous.
- Feo turlO' S new, updated circuitry .

. , $159.00• • • • • • • • • • • • •Price: MO Bll EE R, kit S134.00 MOBllEER, wired
(specify band desi red I

NEIL
See your dealer or order from :

THE CO. 1336 Calkins Road, Pittsford, N. Y.• Baker 5·6170
For higher mobile power: Neil BETA trcmsmitter, 60 wath, requires externa l power supply. Kit $98, Wired $125.

TRANSMITTERS
Viking -I $120.00 Viking -II $ 170.00
Viking Challenger .. 95 .00 Viking -6N2 . . . . . . . . 85.00
Globe Chief ••. .•. . 50.00 Viking·VFQ·122 .. . . 35.00
Heath OX-IOO 150.00 Globe Chief-9OA ••• 60.00
Eldico IR-75-TV •... 30.00 Millen 90801 60.00
Central Electeonics Mode l lOA 75 .00
Johnson Viking Matchbo x ................ . . . .•. . 45.00

TEST EQUIPMENT
fREQU ENCY METE R, LM., Na vy type of BC -221 with

Orig. Colib. book & modulotion . • .. . . . . . .. . . . . .
SCOPES, Dumont 208. 5" -$59.00, Dumont 224,3" .•
SCO PES. Heoth 5" -535.00, RCA -3" . . . . . . . . . • . • •
fRE Q . METE R, TS·1 27 / U, 375 -725 rn.e••••••••••.•••
BOLOM ETER, Hewlett-Pa cka rd 415A .•.•......... .
fREQ. METERS. BC.338A, 100·155 m.e..•••.•....
WAV EM ETER -OSC ., OAP, 150-230 m.e.. ...... . . •
SIG. GEN., RCA -7 10A, 370-445 m.c. 450-500 m.c. . •
BE AT fREQ . OSC., RCA -154, 30-15,000 cy•...... . .
RCA CHANA LYST, $45.00, Cenv. to 1.6-80 m.c .
GENERAL RADIO. 224-S wevemeter .
G. R. 916·A, Rodio f req . Bridge .............•..
G. R. SIG. Gen . 700-A, B.f.O., 50 cy.-5 m.c .
G. R. 222 Preci sion Condenser .
G . R. P522-A Sig. Gen ., 250·1000 m.c• .... .•.••••
G. R. 20 AM P. Variac, type V·20 .
G. R. 10 AMP. Variac, type V·I O .
Si9. Gen., Meos. Corp. 75, 50-400 m.e..........•
Si9 . Gen. Triplett 3433 , AM -fM, 100 k.c_-120 m.c. .•
PH/LCO WIDE BAND SCOPE AMP., 20 c.y.-5 m.c.,

new .
f EQ. METER, TS·175/U, SO·l0c0 m.c.• ori9' col. book
V.T.V.M., Hew le tt-Pa cka rd , AOOA $40.00. 400e .....
SIG. GEN., HICKOK 288X , 100 k.e.·l10 m.c. • . • • • •
SIG. GEN ., fERRIS 188, 18-155 m.e.....•.•.••.•.•
SIG. GEN ., HICKOK 610A, T.V., 0·230 m.c .

$49. 00
49.00
24.00
45.00
65.00
45.00
39.00
49.00
29.00
25.00
50.00

150.00
175 .00

40.00
250.00

35 .00
20.00

125.00
69.00

50.00
125.00
60.00
95 .00
49.00
95 .00

RECEIVERS
H.Q.· l1 0, clock . .. . $175.00 NC-l 09 •.. ....... . $135.00
S.X.·28 .. . . .......• 95 .00 S-106 45.00
H.Q .·1 29 ...•...•.• 125 .00 S.c. 3440, 110 v. •• 50.00
NC-125 ••..... , ..• 110.00 S-20 R . . . . . . . .•. . .. 40.00
SX-7 1 ••• •. ••...••• 130 .00 RAO -2 . . . . .. .. . . . . 40.00
NC·I20 60.00 S-94 . . . .. . . . . . . . .. 45 .00
APR· I .... . .. •.•.. 75.00 Gonset G33, new .• 80.00
RBM, (2-20 m .e.] wi th 110 v , A.C. supply 50.00
Super Pro, 8cn9, with 110 v , A.C. supp ly 125 .00
fM recei ...e r, 450 m.e., RCA-CRU -1 A, new . . . . . . . . . 40 .00

MISCELLANEOUS
TBS reee!v er, 60·80 m.c.-$20.00, XMITTER $25.00
ARC-3, Xmitter, Rece i"'er, Supply Cant. box 60.00

•Te le type printer TT·4 _. _ 85 .00
DAE -l, O.F. receiver a nd loop . _ 35.00
Rf Wottme ter, 15 '60 watt _ 35 .00
O.F. reeei ve r, MN ·26 or BC -433 15.00
Amplifier, 25 watt. 6 tube b y G.E 20.00
TG·34A Keyer -$25.00. B.C. 645 20.00
TBY or TBX-$20.00. BC -375 TU 3.00
Super Pro 110 v. A.C. Supply, by Ha mmorlund .. 20.00

Pric. s or. bos.d on fa ir r.lot i... . volu. s, some it.ms or. n.w,
sam. are us.d.

Enclose sufficient postoge, exee ss will be returned . (Avo id
de loy)

f .O.B. Hempsteod. 25 % with COD orders

ALCERADIO CO. 37 GREENWICH ST.. HEMPSTEAD. N. Y.
Phone: IV '·0808

JUNE 1961 63



AC IN rv

. ,••

~- l\--r----+ +

( A )

(8'

til; 180- V'
OUT OF ptlASE
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How much ripple to tolerate is determined
primarily by the purpose for which the supply
will be used. Most published circuits and charts
are based on a 1-00-5 percent r ipple figure.
T his is far more filtering than necessary in
some applications a nd not nearly enough in
other s . For example, t he power supply for the
fi r st audio st a ge of a high-gain modulator
(suc h as might be used with a low-outp ut dy
namic m ike) should probably contain less t han
10 millivolts of rip ple. If t he supply voltage
is 100, t hi s works out to 0.01 percent r esidual
I"ipple. !

On the other hand, the su pply for a class B
mod ulator operating at t he 500-watt level
would be perfectly acceptable with as much
as 25 to 30 volts r ipple, at a level of 1000
volts a nd provided t hat the modulator were
push-pull. I

I n design sta ges, the best bet is to work for
a nominal t-percent ripple figure. Th is can be
modified upwards for high-voltage sup plies if
component cost st a r ts to skyrocket. Then, when
the s up ply is fini shed, if ripple proves objec
t iona ble another filtering stage can be added.
Like amplification, the effect is multiplied
rather than added, so one extra stage will
usually do the trick.

Now to the three types of fi lter circuits.
They're usually classified according to the in
put elements as eapacitor-, resistor-, or choke
input filters. From the circuit-theory view.
point, they divide into pi- and T -seetion
networks (by lumping the choke- and resistor
input filters t ogether) .

While they accomplish the same end, they
goo about it in different ways and each has its
own application . The ca pacitor -inp ut filter uses
the compa ra t ively low ac impedance of the
input ca pa citor to do the bulk of its filter-ing.
Thl' res ister- and. choke-input types use the
hi){h impedance of the input element to block
most of the r ipple from the output.

0----- ell-'--1"---••

AUDIO DSC
SET TO
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Fi g. 4

parts, but vi rtually every other circuit g ives
better efficiency and output.

Before going on to other circuits, though,
let's take a look at the filter since it's as im
portant to a power su pply a s is the rectifier
circuit. A common filter circuit is shown in
Fig. 1. However, comparison between the
three major types can be seen more easily in
Fig. 2.

The basic purpose of any filter circuit is t o
remove the ac component (usua lly called rip
ple) from the r ectifier output. 'Wit hout a filter,
the output con si sts of pulsating direct current.
The filter smoot hs out the pulses into some
thing approximating pure de.

It's important at this point to emphasize
that 11 0 filter can ever turn rectified ac into
completely pure de. Even the most elaborate
(and costly) low-impedance highly-regulated
power su pplies st ill have a trace of residual
ripple in their output. However, it is easily
possible to reduce t he ripple so close to ze ro
that for alI prnctk-nl purposes you ca n't tel l
the difference.

shown in Fig. t a, and a variant for high
voltage use in Fig. lb. Here's how it works:

A diode, by definition, can conduct only in
one direction. Again by definition, t his conduc
tion occurs only when the anode is positive.
With an alternating current applied to t he
input, the diode is almost a short circuit when
ever the anode is positive and is an open cir
cuit when the anode swings negative.

Whenever the diode conducts, a pulse of cur
rent flows through it into capacitor C. When
the diode's anode is negative and the rectifier
becomes an open circuit, the charge on C re
mains sta t iona ry. These actions occur on al
ternate half-cycles of the input current; the
diode's one-way-gate action turns the ac input
into pulsating direct. current.

It's clear that only half the input wave is
used; the other half is blocked and never ap
pears in the output. The pulses of direct cur
rent occur at the sa me frequency as the alter
nations of input current polarity. U se of only
half the wave means that efficiency can never
exceed 50 percent, and the low ripple frequency
present in the output means that adequate
filtering (which we'll go into later) is di fficult
to ach ieve. For these reasons, the half-wave
rectifier is limited in application. No other
power su pply circuit is so economical with
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The capacitor-input unit, therefore, presents
a heavier load on the rectifier circuit than
either of the other types. T his means t hat
(theoretically at least) either of t he other
types ca n produce more usuable output cur
rent from a given rectifier than can the capa
citor-input. In practice. the resistor-input filter
is limited to low-current applications since its
input element offers just a s much resistance to
de as to ac.

Tending to balance the ledger to some degree
is the fact that, under light loads, the input
ca paci tor of the capacitor-input filter tends to
charge up to the peak ac supply voltage and
to remain charged to almost this level during
opera t ion. The choke-input unit, on the other
hand, has a tendency to give out put at approx
imately the R)IS input level because its im
pedance is highest when voltage applied to it
is high.

T herefore, for a given rectifier circuit and
under light loads, the capacitor-input filter
provides a higher output voltage than does the
choke-input unit. This is the main reason for
its popularity in commercial circuitry. H ow
ever, under hea vier loads the advantage dis
appears, beca use the capacitor is d ischarged
pa r t ially dur ing each "off" cycle of rectifier
opera t ion.

T he effect shows up as poor regulation under
load fo r the capaci tor-input unit as compared
to the choke-input type, which together with
t he current-capabilit y chara cterist ics of t he
choke-input filter swing the balance fa r in
favor of choke input for heavy, varying loads
such a s are found in t ransmitter oper a t ion.
Receivers , audio equipment , and test gea r , on
the ot her hand, usually benefit f rom the higher
voltage capability of t he capacitor-input fi lt er
a nd present a load constant enough t hat t he
regulation isn 't ha r mf ul.

No matter which type of filte r is used, one
sect ion of filtering usually isn't enough. F or
most efficient resu lts, the r ule in adding extra
sect ions is to use t he other type of filter for
the second section. That is, if the first section
is choke-input, the second would be capacitor
input. T he capacitors of the two sections are
physically merged into a sing-le unit, present
ing the familiar ladder-circuit form .

Since most filter circuits involve both capa
citance and inductance, they have some reson

(Tur n to page 66)
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not the only full-wave rectifier. Another one,
long popular for low-voltage applications and
now gaining popularity for other uses s ince
the advent of semiconductor rectifiers, is the
bridge shown in F ig. 6.

Unlike the preceding full-wave circuit, the
bridge rectifier bears little resemblance to a
half-wave circuit. It utilizes the gating prop
erty of its rectifier diodes to steer the ac input
in the proper direction, depending on polarity.

Obv ious disadvantages are the need for four
diodes instead of two, and slightly greater
circuit complexity. However, the transformer
used can be sma ller by half t han is necessary
with the ordinary full-wave-and the bridge
ca n be used without tra nsformers where the
ord ina ry f ull-wave cannot. However , in t h is
case B- will not be connected to either side of
t he line directly but will be a t a potent ial half
way between B+ and t he line. This is no
advantage- it adds to the dangers r a ther than
det racting from them.

T he extra diodes aren't so much of a disad
vantage as they might appear, since each ca n
be sma ller t han would be used other wise
(they're in ser ies at all t imes for t he rectified
current) •

Before going further, let's compare the in
put voltage and the dc no-load output voltage
fo r each of the three circuits we've examined
so far. \Vit h an arbitrary input, t he half-wave
rectifier will g ive us approximately the peak
ac value of t he input as its de output. The
center-tap full-wave will give us something
less than half that output, although it pro
vides twice the current. The full-wave bridge
gives approximately' the same voltage and
cur rent output as the half-wave circuit, but
wastes less input power doing so.

\Vhat happens if we need a higher dc out
put voltage? Of course. we can always use a
different transformer if we've chosen to build
tr-ansformer-type power supplies, but if not,
then what?

Fortunately, there are circuits not too dis.
tantly related to the bridge which can multiply
input voltage. One of the ea rliest of these
(which made the table model radio possible
way back when) is the half-wa ve doubler.

T he circuit is shown in Fig. 7. Note that

3 1 0~

NO
LOAD''0

,
•L J

r--------,, .
~II-+:..-r--+- :

!t 120 :

•
+ i•,

•,
:,

n~t frequency. If this frequency is nea r the
TIpple frequency, anything ca n happen. The
best rule is to make certain that t he resonant
frequency is at least an octave lower than the
ripple to avoid trouble.

However , resonance in filters can occasion
ally be used to advantage. One example is the
old BN radar, used a s an IF F unit by the
Navy t hroughout w or ld ' Va l' II . Its power
supply used a resonant choke, tuned by a 0.25
mid capacitor, to block 120-cycle ripple cur
rent. This enabled use of a smaller choke than
would otherwise have been necessary. T he cir
cuit is shown in Fig. 3. However , capacitance
values mu st be determined by experiment for
the individual choke. The set up for picking the
proper capacitance is shown in Fig. 4.

After this swing through filter circuitry
I

• •
et s go back to the rectifier and see what we

can do to increase efficiency. As we sa w, the
half-wave circuit effectively threw away half
the input power. Now if there were just a way
of using that other half-cycle, we could double
power out put .

Fig. 7

By reversing ph a se of t he input power and
putting it t hrough another half-wave circuit
connected in parallel with the first , we can
do just that. T he developmental circuit is
shown in Fig. 5a, and the same circuit in its
more-familiar form appears in F ig , Sb. As
ca n be seen from Fig. 5A, the circuit operates
in a manner almost identical to the half-wave
unit but twice as often.

The full-wave rectifier picks up another ad
vantage besides higher power; since it oper
ates twice a s often as a half-wave circuit, the
output pulses occur twice as rapidly, which
means that ripple frequency is twice a s high
as the input. This allows us to use smaller
filter components to accomplish the sa me pur
ity of output.

Because of these advantages, the full-wave
rectifier circuit is the one most widely used
in all types of electronic equipment with the
exception of enter ta inment radio and TV sets ,
where cost considerations make the transform
erless half-wave circuit attractive for ac-dc
radios and the necessity for eliminating mag
netic fields make other transformerless circuits
popular for TV.

However , the familiar circuit of Fig. 5b is
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Fig, 9

insulation when tube filaments were arranged
in a ser ies st r ing. If filaments a re supplied
from a sepa r at e t ransfor mer you should have
no trouble with the circu it.

If st ill higher output voltage is needed,
either the half- or full-wave doublers can be
extended to t ri ple t he input voltage, The f ull
wave t r ipler circuit is shown in F ig, 9, and

(Turn to page 68)
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the lower part of the circu it, enclosed In

dotted lines, is s imila r to the half-wave circuit
already discussed. The remaining components,
al so, f orm another half-wave circuit. Output
voltage of the two sepa r at e cir cuits is taken in
ser ies, giving t wice the peak-ac input value on
light loads. This means that such a doubler
operating f rom standard house lines will give
about 300 vdc at no load.

The major disadvantage of this cir cui t is
that output fa lls off rapidly with load. On
top of t hat, i t has all t he other disadvantages
of half-wa ve circuitry.

Another doubler circui t , once popular in
TV sets but seldom used now, is the full-wave
doubler shown in Fig. 8. Note its resemblance
to t he f ull-wave bridge r ectifier.

In operation, each capacitor is charged by
one diode, on alternate half-cycles of input.
When one diode is "off" the other is "on,"
using both halves of the input cycle. The two
ca pacito rs , each charging to peak-ac input
voltage value, are in ser ies, making the no
load output equal to twice the peak input
value.

Like t he half-wave doubler, out put f alls off
with heavy loads, but t he full -wave circuit
will take more load than the half-wave for the
sa me volt age output because of its higher
efficiency. Using semiconductor diodes and ex
tremely large ca pacitors (300 mid ea ch ) the
full wave cir cuit will deliver 260 volts a t 500
rna, where a t the same load t he halfwave
output is only 225 volts. Halfwave output volt
age drops to 210 at t -amp out put , while f ull
wave is 245 a t the sa me current.

The reason for t he full-wave doubler's fall
from grace in commercial TV design had
nothing to do with any basic circuit flaw; it
j ust put t oo much str ain on heater-cathode
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(From pege 67)
the half-wave tripler in Fig. 10.

T he f ull-wave tripler is seldom used-possi
bly because it is so little known. Its advan
tages ove r t he more-common half-wave tripler
a re t hose of any fu ll-wave circuit over an
equ ivalent half-wave a rrangemen t , yet most
reference hooks fail to mention its existence
a nd no commercial des ign using the circuit
could he located.

In operation, diodes Dl and D2 together
with the two capacitors form a fuJI-wave
doubler. In addition, all four diodes act as a
full wave bridge, independently charging first
one ca pacitor and t hen the other to peak line
voltage. S ince capaci tor char ge is add itive, t he
result is tripled voltage at the outpu t .

" 0

''0

''0

r--~---++
900.

2 40 .0 75 '"

80

DIODES :
IN 20 9 51 T 500

1l7 VAC

80 80 80

~t-r-ll-1""f"""'"

Fig. 10

The half-wave tripler of Fig. 10 is s imila r
in act ion to the doubler of Fig. 7, with an
additional diode and capacitor added in series.
In f act, this circuit can be extended as far
as you like, to give " n-fcld" multiplication of
inpu t voltage, but regulation drops rapidly as
the voltage output climbs. One version, us ing
8 diode-ca pacitor pairs to give a nominal 900
volt output suitable for oscilloscope use, is
shown in Fig. 11.

So far, we've looked at the basic power
supply circuits, fi lters, and voltage multipliers.
We' re a long way from being fi nished. Com
ing up in Part II, next month, are voltage
regulators, both a ctive a nd pass ive; a t r icky
fi lter circuit which eliminates chokes; some
ultra-min iatu re power supplies , a nd several
surpr ises.

IMAGE REJECTION
HIGH SENSITIVITY

LOW NOISE

432 me
NOISE FIGURE 6 DB

CRYSTAL CONTROLLED

COl\' Vt:U'I't:1l
1 $69.50

-..

HIGH

CENT l

Flo' Bo nd pa n
Silver p lcted
covities.
No b ird ies.
Beaut ifu l Sty liro9

Also fo r
the some
p rice.
220 me
NF: ./,/6 DB
o r 144 me
N F: 408

Oulputs : 14/18,
26 /30, 30 .5/34.5,
50/54 me
on ony model.
3 lbs.
fOB fo ctory. Ca lif.
odd 4% soles ta x.
O ther Centimeg Prod ucts :
PS·( pwr. supply for converters $24.95
432 me Triple r. Amp. Exd te r: your 2M rig,

with 2(39 . . .. • • •.. • . . . . • . $84.50
less tube $69.50

./,32 me .. tol cont. xmtr. 10 watts out (2( 39) .. $184.50
Send for free brochures on our complete line

of equipment.

CENTIMEC ELECTRONICS

Distribll tl'd by

BRITISH RADIO ELECTRONICS, LTD.
1833 J. ff en on Pla ce , N .W .

WAS HINGTON 6, D. C.

312 E. Imperial Highwa y EI Segundo, Coliforn iCl
Fig . II
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95$

Formica Top-AC & RF Outlets

DELUXE
HAM

BENCH

AM XMT R

.\ 11 the necessary parts

.md simple, ensy to un
derstand inst ructions ac
compan y each RTTA
Kit, which is designed
and engineered to meet
the most r ig id require
ments.

Le arn
Ham Radi o
th e Easy Way

Correspondence courses or resident instruc ti on arc
a vail able for both the beginner and for t he advanced
stud ent in all phases of Radio and Electronics.

for info rmot ion w ri te to:

Get Smart!
Build these a nd 13 other
pieces of eq uipment wh ich
will enable you to learn
the ill'S and out's of R adio
const ruc t ion and servicing
Ham gear.

R-F Signa l Genera tor

Radio Television Training of Ameri~~
52 East 19th Street New York, N. Y.

Name ..... . ........ ... .......... ..•..... .
Add ress .............•. ........ . ... . ..... .
C ity Sta te .

--------------------------------1
I
I
1
1
1
1
1
1
1
1- - -------- .__ .J

Send fo r brochure .

ALDEN
PRODUCTS CO M PANY

174 N. Ma in Stre et , Brockt on, Massa chusetts

NEW SURPLUS BUYS
Low-Poss Audio Filter & Output Trondorme r.

Filter cu toff 2500 cps, fo r use between audio
stoges, e lse works in speoke r leods. Output
t ro ns. fo r 6V6 to speoker. 2 V2" x31/4" x4IJ4" .
4 Ib s.• • • •• •. . .. . . . .... . ••... • •.. . ... .•.. . $1.49

Pow er Tronsfo rmer, 330-0-330V. 100 mo. , 5V. 3
Amps, 6 .3V. 5 Amps. Herm . see led , For R.
48j TRC-8 Rcvr. 4" x5" x5" 13 Ibs . •. . .. ... • . • • $2.50

Aud io Output Tron sformer, 8000 ohms poP to
4-8-15-500 oh ms. 20 wofts . 3"x3IJ2"x31h ".
4 Ib s. . ... .... ... . • • . • .• •• •• • .. .•...•• . ... . $2.00

Sco pe Tronsformer, 1250V. 3 mo ., 330-0-330V.
150 mo. 1.25V., .3 Amp ., 6 .3V., .9 Amp., 6.3V .,
6 .7 Amps. 31/4" x4"x31f4" . 6 Ibs. . ... (P-2118) $3.00

Superi or " Pow ers to t." In!,ut 115V. 60-'"'-. Outout
0-115 V. o r 0-2OOV. IS Amps. l ess knob & diol.
25 Ibs . . .... ••• .... .. . • . . • •. . . . . . .. ... .. ... $14.75

38PI Co thode-Ra y Tubes . . .. . . . . . . . . . . . . .. . • •• $2. 49

l p.f 3000V. Co pocitor. GE pyronol ....•.•... •• . • 95¢

2p.f 60~V . Cop. " r ebe" 60t ; 2 for $1.00

10p.f 600V. C<:Ip . 95 ¢

Feedthru Capocilor 250p.p.f 500 volts mica . . . . . . 1St

4p.f 330V. AC Capacitor . .. . . . . • . . . .60('; 2 fo r $1.00

ART~13 Power Plug U-7jU $2.00

Dummy-load Re sistors 112 ohms 1% 50 w a tts
deposited corbon, g loss enclosed . 2 in po ro lle l
g ive 56 ohms, 100 wotls, 2 Ibs . . • .. • • •. eoc h 79t

AC Milliammete r 0-500 mo . 25-125 cps . 2" round
We ston ..... ... . . • • • • • . . . • . .. .. • . ... .. .. . . $1.95

Selen ium Recti fier, 55V. AC input. 10 Am ps. Oil-
filled, se a led can 6" diom. x 81h " 15 lbs . .. .• $5.95

Astatic 400-0 Phono Picku p Arms •••••••••.• • 59c

8C-683 Receivers . 40 Ibs $29.95

Pr inted Circuit Boards, loaded w ith g e tm:lO;um
d iodes, resi stors, capacitors, coils, neon bu lb s.
Pr iced a t 60 <" 75<" 9Ot. Order seve ra l s i ze~ .

We gua ra ntee your mone ys w orth. Boord w ith
o bout 70 d iodes . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 25

•

KITS :
10 Precision Gea rs , Sta in

less o r a luminu m, va ri-
ous sizes, from I" to 4" $1.00

20 Assorled Min iQture Tube
Shields $ 1.00

Jeff-Tronics
4722 Memphis Ave.

Cleveland 9, Ohio

Add 35<, handling cha rge on
,.,"/ers under $2. 00. Pr ices are
F.O .8 . C1e velond, Ohio. Pie use
a cM suffic:e nt p"5to ge. All excess
w ill be re turned .
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1001 W••, 181h 51,••'
Erie, Pennsylvania

;'/~ QUALITY MADE COMPACT ANTENNA

Alden . .. .. . 69
Alqeredi o _. . . . . .. . 63
Alltrcnics-Hcwerd 49
Ameco 55
Arrow Elect ronics, Inc 73
Beeker & Will i.,mson 49
Berrv Electronics 67

British Radio Elect ronics ltd 68
C.,ndee 65
Centimeg . . . . .. . 68
C e ntra l Electronics . . . .. .. 7
CI.,rk . 52
Cleqq 2,27
Columbia 45
Curt., 10
C ushcraft 56
Ebco 5
EICO • ....................... .• 11
Electro-tone .. . . . . . . . . . . . .. 53
Elmec . . . . . . . . . . . . 58
Epsi lon _ 57
E-ZW.,yTowers 13
Finney 6
Fulton Radio , 47
G lobe Industries 56
Gonsel . Cover 11
G rehem . _. . .. 56
HOl m Novelties 43
Heeth 19
Hi-p., r 50
House of Antennas [f -Beems] 45
[nte rnetione] Crvste! I
J efftronics 69
J 5H 45
Le ie vette Rad io 23
L-W Electronics .. .. 45
Min i-Produ ct s . 70
Mission . 47
Mobil iers 43
Multi-Prod ucts 58
Neflonel Radio ' Cover IV
Neil , 63
Peterson , Cover III
P & H . 57
Red ic Bookshop 60
Reyco . 56
RidI er 15
Ri tco " '" 43
RTTA 69
Spere Elect roni cs . 52
Subscriptions . 6
TAB . . . . . . . . . .. 71
I eped cod e . 50
Te pe tc ne . 43
Technica l Meterlel Corp 25
Telrex . 49
I exes Crvstel s 59
U. S. # I El ectronics . . 58
Yenquerd Electronic l ao 59
VHF-U HF Associates 53
Western Redic (SM Diego) 55
World Radio Lebs . 21

Advertisers Index

are also
cit izens

$16.95

$54.95

$34.95

T he above a nt ennas
available for 6 -10 or
b and operation .

Write for li terature and the n ame
of your nearest M in i· Pro duct s
distributor. P atents pending

Model C-4
amateur net

T wo other 6-10· 15·20 meter antennas :

ModelS-24 F our B and Beam
E lement len gth 11 ' - boom len gt h 5'

T urning r adius 7'

amateur net

needs no ground
plane radials-
I d eal for • • •

Emergency nets and cit izens
band wherever omnid irect ional

coverage is desired.
C ampers and a p a rt me n t

residents or wherever space
is a problem .

A second antenna for low
angle rad iation .
The N ew C-4 fea.tures .. .
• F ull electrica l h alf w aves on all
b ands . . . eliminatinlt t he need for

a wk ward groun d plane radials.
• E asy, inexpensi ve m ounting with

r egu lar TV hardware such as simple
chimney m ount as shown.
• Compact ness ••• only 12' over -all

h ei r;ht.
• E nd-loaded to p rovide maximum ra

diator current for m aximu m rad ia t ion.
• Quick installat ion ••• about H ho ur.

• P ower rating, • • . 300 watts AM.
• Feed line • • • RG S8AU or eq ui valent .
• SWR •• •les, t h an 1.5 t o 1 a t resonance.

Model M-4 Four Band

\ \. ': M obi le · 5'·3" h ilii:hV , F it s a ll s tandard mounts

'--fll ' ama'au< n.'

THE FIRST MULTIBAND
COAXIAL ANTENNA

for 6-10-15-20 Meters

SPECIALISTS IN COMPACT ANTENNAS
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Send 25¢ for Catalo9

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

/I TOl'lIAT 8 lf,lCON DIOUE S $1
!':Xl'EHI~n:NTf,; lt8 K IT. USE A S
K'I'AU IWr O It8. ZENOR D10J)!,:~

MJo:T!'; lt I'ltoT Jo:CTlON CL IPl'ER
« UEL'TI F 1EItS ! t: IO VALUE.

GTD I HIPOWER .ROUND .
TRNSISTRS F actory T ntI'd

"':lJFO In U.S-A .
2N211 or 2Nlfl @ $2. 25.
11\278 or 2:" 1012 @ $3.75..
:.... 173 or 2:'00113 $5.00 !IV 4/ $1 6
($10 or more th iJ It tm Y1'epaJ" P .P. / U .S.A .)

NEW POWER
CONYERTER

12YDC te SOOYDC
Up to 200MA

100 Watt.: Tap ..
2S0YDC

*Ty p. C125O£ $IS

TY PE C650 E FOR 6 VDC INPUT 535
12V DC t o 250 V DC up to 150M ....

Type C l225 E 530
C625 E for 6V DC Input 530

.. T .... B.. TOROID XFMR S for
TRANSIST OR POWER CONVERTER S l

T6 -500 g / 6Vn c Innt . 500V OC &. TIp. M u
!OO:\1a $15. TI2 -~onF.112V nC I lI tI!. s-evnc
& T a p. MIX ZOO:\1a 515 . T6 -250E/6VnC
lnn t , Z.~ fl '· IJ C. :\Ia ~ 1"0:\1 ,, 514. '1' 1 2 · 2 ~ O E/

12Vnc l up!. 250YDC. Mill: 150:o.fa S14.

'",....,. N",'i l1. Charger 5y,'em.
" SILTAR" S ilico n R ecd!ier

R f-plaee m e R'
""' .." . Ag ''' /( II..rm..,i..ally Spal..d

t 'OIt 6 or J2VDC @ 100.\. TYpe 1'J9 524

SELENIUM F.W. BRIDGE RECTIFIERS
DC 16V .... C 36 V.... C 72 VAC 130VA C

AMP 14V DC 28 VOC 54 VOC IOllVO C

;;; VI 11.00 11.90 53 .85 $S.OO
_ I 1.30 2.00 4.90 1.15

I..:r Z 2 .15 3.00 6.25 11.10
... 3 2 .90 4.00 8.60 13.45
~ 6 4 .15 8.00 18.75 31 .90

:... 10 6 .10 12.15 26.30 4 1.60
.. 12 7.75 14.90 30.95 43.45
-= ztt 12.85 24 .60 W ..it" Fo-r

C 2-1 IS.OO 29 .4 5 R ectifie.. Cola/Of!

GT O ! POWER.OIAMOND ·
TR .... NSISTORS

F ael lWY Tuted
"'MFOltD In U.S.A .

neniacea r. red lum &:
JlIW.Uage 'f)'pn

2~ 1 55. 2N156. 2N234.
2N 256. 2:"301, 21\551

G EN E RAL TO 3 GP 80t @ 20 for 115
PU RPOSE llI0/565
($lOur more u.nnem we pay P .P./U.l:l.A .)

Dl A!oIOXI> BAS E MICA MTG K IT .. $ .30
UOllNI> BAS E :o.n CA MTG K IT . • . . 5 . 30
IJELCO l'OWEJt H EAT SI:"K WITH

I-'I:" S 80 SQ "' • • • . • • • • • • • • • • • • • • • •1 1. 25
KIT 1)10111-:8 CO ~IPUTt:R .. . • . . 20t. 8/51
KIT TIt N~TIt XI'~ or P:"I' . 39(' @ . 3 f" 51
I N34 .... DIODE S 23( @. 10 fer 52 . lOO ' Sl 8
( $Iu Uf' more thilltem \Ie pay l·. l'. /U. S A. I

THAT'S A Buv
"TAB"-

~..rA." fob., Fa".,y r....d, In,p<ld ,
s .. M.nth. Gu.... nleed ! N. Rcints l Boxed!

GOVT & MfGR$ Surplus I New & Used
~:f Il!l 6 Bl 7 U .> II t 13 .-.) &!itll
OB 2 :::::::: . : ~ :g; ~ . :~ 43.. _ .rs
OCl ' ;~ 6C6 , .,.. 45 " 9
OO! . SO U 69
0 2 .._ ~ . ~O liC8 , " 1.08 RK 59 I ' :'IQ
, . ', _••• • • 9 ., t T radt .' R K60 I ·I ~
.. 'm liC86 ~'1 .. . •

I B3 •.._ :" 6C D6 HY 69 2.20
I L4 S" 6e F ..•.... I . f!! 75 .31
I R4 ' I· -, 6 •. .....• .~;;, H '05 ... 5 .00

........ 5 6e u 1.t0 8 lV .... .95
IR3 W. SU''''l' TIIb ,,/ Wh.1 DolU N.J" ?
154 . ~ 8 6CBli ... . 89 4PR 60.... 37'>0
ISS ' 6~ 6CGll 1.1~ 4 -12 .>.... !~ : " II
114 ' s ~ :g:66 79 IXI 50G 15.01l
IT3 '95 sc 10 4X250B . 41.00
IU4 s ill U6 J. ~ !l 4-400A .. 41.1 5
IU5 ,. 606 911 .E27A 311.110

..... ... . ;) 6E5 ~ll 2·0T,
IX2 99 6f4 , .,' ., , '".. ... 1,9 ,4, "
2C39A Q 6f .. / 1
2C40 5 so 5 63 316 ,., 5 /$1........ ·s 6 f 6 911 VR92 S / SI
2C4! 6 3 tlld 2 jj for C"'I.uQll .
2' . - ' o' 0 6f7 99 3JftA , / "

..." _.11 '1 6fa I " ..2021 65 J50.... ! 4:,

' E" , ' ~ - 6 H6 M! '5'8 ,,-.... liJ4 ,... . ,
2E24 1 9 , - 37 1B
2E25 ' :50, ',J.'I .59 i146 9.-'
2£Z6 .. • • J6 _... .59 _ 3.90
2£30 -"ii 61 7 99 416B l6 ,on
2E35 11;. 611 1.:'19 450TH .. 43.00

2'"
, • fi KIi 59 450TL _ n.Oo

........ .15 6 K7 . ; 9 4tiO 11.:,11
2K2 All Tllhn Stotltd al/."", Pricr s t

Ii 34 .00 li K8 .99 703.... Q
,' V' ,28 :'Io.Iln Ii L6 I.lfI 707B ._ :'I .~n

......... 21St 6 S N7 1! 71 5C :::. In.!10
2X 2 ~ II &T8 . !l1I 717 ;; 151
3,.,4 ,0 6 V6GT .90 12' 8 ._.._ $.00
!A S , ) ,Ot) Ii X5 ~ 9 " ~"" -! PI 5~·, _ .
SB P I ; '~~ I,,~ TT" . 59 10! 3.50

...... ... .. . ~ 9 304 1 85
SC24 :'1.50 12A U6 .11 3 l OS - 6 '00
!D2S 3 .95 12A U7 69 ,p .

Ir~" Bu y!. Ir~ , S"U.' .. '" T ..",d•.'
3£ 29 6:00 I2AX7 19 807 1.1 0
3 Q4 68 12AY7 l.:!ll .'1 $.;. HI l S]!
3Q.> M 1284 9.-'
4·li5A 13. 50 12B 6 .1'1 .-' 811 345
4.125A 27.50 128 7 .9!1 .
4 .250A :'1 ... 00 12B06 .S!1 811A " .f!
4X150A .. Q 128E6 .59 IIIZ 3 a«
4X250 ,:'1 6.011 12BH6 .r9 81! !l.! ' .-'
4X 500 ar .nn 12BH1 .911 815 1. 1 .~

5 "" PI :!.!l.' 12B V7 r.en 826 .. .99
Wa"ud Tell S"I ",,,d Equ;pm.",

58PI 1.95 12817 !':' 828 , 9. 00
5 BP 4 1.ll.' 12H6 , S29 B .~ 11 11
5CPI 4.911 12U 1111 8!2A 6.00
5CP7 9 .00 12J7 .6!! 1133 .... 36 HIt
5 R4 1.110 12J8 I. :n 1137 :! / Sl
5T 90 IZK8 119 86l1A . . .• : .4 5
5 U4 99 12S 7 6:1 95. . IIl /S!
5 V4 .Il!! U SC7 .8!1 95'; _ 3 i ll
5Y! _ .liO 12s n Ii!' 957 :'I fS I
5 23 8" 12S G7 89 9nA 2/"

S""a 25t fot eu"IOI.'
I5GP z2 . 89 011 12S H7 1111 991 ... __.. 5 /$1
6 7 1.00 125J7 15 1614 • •. • 2.15
U I 911 12SK7 .15 1619 5 / $1
' B4 _ .59 12SL7 ;9 1620 : .00
I AC7 ..__ 12 12S N7 69 1625 3 / J I
&AG5 .._~ .li3 12SQ7 •... .69 11i2& 5 / $1
UG7 _._ .75 12S R7 _.. .69 1629 fiJI
UK5 69 15E 1.19 2050 _.. 1.2.-.
SAL5 59 15R ~ flSI 55 17 1.!5
UQ5 . .66 FG I7 ..... Q 5608 39:; I ..::.- - ---::c::::-:::::::c:-::;:-;::;;;;;-
T o" US Paid for 304TL, 813. 811/1. 812/1 Tu hn
6A RI _ _ 1.95 19T 8 1.111 56 18 3.:!:.
&AS7 :'1 ."9 24G 3 .50 565 1 1.:'1.-'
/i AlI 2/ $1 25 ' 1. 19 5654 1.2n
GAU6 7!1 25 7 2. 19 5656 " .! :;
Ii B8 1. :'1.-' 25C5 .11 1 561i3 1.1:;
1i 8 6 .59 2516 7! 5610 .90
IiBE6 .;;9 25T 4.1l0 .i 611 6 1.7.•
IiBG6 1.4 9 25n 12 5667 1.1.'\
68H6 79 2526 7;-' 569 1 4.; n
IiBJ6 12 2r. 7 :l ,R'1 5725 19.-'

T op sst Paid 10r XMT7 R TuhtJ.' .
~ B K 7 !'!' fG27 8.211 5132 ! .on
68 L7 1 .3 ~ HVZ7 19,:!!1 5136 8 ••. 110
fl B N4 6~ 28 0 7 .119 5749 I. !l~,
6 BN6 1.1I11 f G33 J;i on 5750 2.7:>
6 8 N7 l.!'!l EL 34 3."9 575 1 ... I. ? ~,
6 BQ6 1.19 35 .... 5 .II!! 5814 t .en
6B07 .99 35 L6 .se 581'1 I 20
I8X7 1.1 1 3,',- '" 449 5119.. ... $12 on
&BY5 1.l!l .. 1.25
6 Bl 6 .!l1 RK 39 :!.9Q No S~~-W r il . :"TAB" TERMS: Mill Order U-Z5·/•• 1I 11 Ifdlt F .0 .8. N•• Yark.

Ten d.y IU"lntn. llrlca .f
mdu. • nl, . Our H tll yur.

" " tt l 1.110"''' 0' 1' lvbJfc t 10 CnO" g e_
111GS Liberty St., N . Y. 6 . N . Y• • RE 2-6245

',',:',~.', $1.39. 2'1\'176 $1.80 2.,"171 $I
51.75. 2:\'2H $1.50. '2X 255 $120'

2X270 $.95, 2:\"274. $1.25, 2X~08 ' :80:
2:":SH 51.20. 2:",51.i $1.80 2X,519 $2 20
2:-':581 51. 25. 2N "oll2 $2.10: 2;'T;'4 $8:50:
2:'1l H3 5.650,_ 2:'\GiO 5 1.60, 2N 611 $2.

HEW BATTERY CHARG ER B C6.1 2V
FOR BV OR 12 VOLT BATTERIES

TRI CKLE & FULL CHA RGE up 104 AM P
Chargel 8 &: 12 ron ba tteries
Built nrS -I2VD.. _.. $1 0.00
DC6 -12VI{ preu'embled

Kit .. • • . .. . .. . . . . 7.50
same except filed 2.5A

nC612A Il .••• .•.• 8.01}
llC6 ·12AK PresU llIlllble{

Kit . •..• •. • • • . ... 6.00

·CAP .... CITOR INPUT DERATE 20·/. :
(J" or mOrt t hl ~ u em _I' Vl1 !'. I' . /I T.!ol .A . 1
SPECIAL! TR .... NSISTORS &. DIDOES !!!

F.~ l oT1 TUIf-<'I 0\ G UllIntl'M l
FULL LENGTH LE .... DS

2:'OI 23 1'XI' 4.V. 12 fOf' n . 100/$37
2X292 XI':'O 4.'1 " , 12 for IS. 100/137
:!X293 xr-x U " . 12 for IS. 100 /$37
2:'0223 I'X I' M " 1001S65
2X.'\fl7 I' XI' SU IO 6/S 10
:!X.'\9S " XI' Jl.90 6 /$10
:!X.'I99 ..... " U ..'IO 3/110

Low Prtud • noo SILICON DIODES
r al l' , l :ls Opl .' / ::! 66 r m , (0 :!Ofl~f l (<I' 100 · "
;l6r tl~h : 10 fOf' $3.25 : 100 f,r IZ7 :

! I I TUBE S P EC IAL I I I
4X 1500-Jlf-rnol'ed f rom GOI't. eQuIp .
ment. T elited. S3 ea .. 2 for $5. FII.ment
Xfmr. $2 . Flnl ro me. fir st .tn ed.

"TA'" FOR THE 'EST KITSI

.. S UNT .... B.. e S EL E N IU " PHOTO CE LL
2 BP 75u I 140 @. II far 5.
:I P I" 0 1• .• 5BP /511 '" R.ct 220u. • . e5S

IS P n o p." Di• . I I.U @. 4 for $!I
108 P 350 1.11 /16.. RHt. 175 @. 10 fe r 11
10CP 7:10 1'. ,1'." 1 1.45 @, 4 for $!I

GEN ERAL PURPOSE_PNP_
COM PU T ER GRA DEl

UI' ... Ampl lft..r-QsC'lIIl tOr-IIIFI
LocIe-SenOI IllP-Power S upp),

Pu b' AmplUl~r or n l ll:h Current Switch
vee. Y eo. Yeb Apprm: 40V

OF3C ra ted 300 ~Jl lllnt~ G5t @ 10
for 15. 100 for $39 •

GPIOC Jlal rd I 1I 1 lt got. 6 $5, 100 $63

"TAB"-THAT'S A BUY.
BARGAINS

1"1' ''' Y.rl. c. / or equl, 0 - I35'-/7 .5A .$U .30
X l''' Ylfl. e./ or eQul, 0- 135'\'"/3 Amp $10.65
S ew V.rl . e. / Of" eq ul , 0- 132V/ l.25A. 57 .25
ns-srro flJo: /U5 !ol. &: 5 Amp J.t @. 21S7
lJC-llETEn Df-J ur 800 Mal2 % " S3@. 2/55
HC MTR 100~1a12"''' ..•. _. _• •$3 @. 2/55
JtF-HTR W f'I' ton 750)hrrC••.. U @. %/58
1>C-!oU:n:n One Ma/ 4" R d . $5 @. %1$8
TRS I'WR DIODES ' up to aamo , for SI
TRS pwn DIODES · up to 5amp for 'I

'lIeat . Inll: mounted.
RXOOP EllSCOP E T UBF. 2... . . 5S @. 2/$9
!o~IXI-FAN 8 or 12YAC/60 D's S2 @ . 3/55
I" EW PIU:'oOT CKT- PANEl, . 1lI"I~ .0fl2" 52
lN34A 45t @. 15/ 55 : 1X3S$ I ; 1N38 70¢ @ ;

XTAL OVEN-liS'\'"&ThermOllI.t. . . • . 52
Blower Z..YDC/IOOCFM.. ... •.•.• ... 53 .98
Xmlttln. 1Ile.·• .008 @ 2500 V.5 tor 5"GO
.. · IIlOOA AIr I'lncket. l e~ 1 ehlmney •••. 59.95
8 Z9D S(){'ket 85t. 183 Sncket S!
~l150 Cer.'n lr/LOJ\TAI, 2 for 51 .00

NEW " VACOAC"OO SILICON I:
TUBE REPLACEMENTS -;/ii;;~

WITH BUILT IN RF SURGE &.
S E R I ES BALAN CIN G

P ROT ECTI ON

~~:6~ V ~~o~~~~~OA~~S PS~~~O~ t:::
8TSl6 5000/7000 0.3 $16.00 -.-:'
ST5lU 1900/2800 0.5 515 .00
ST5 Ut 1120/1 600 0.8 5 8 .00

SILICON DIODES 750MA' TOP HATS
G. n. nl PurPOI. 400 PIV a l 300 ......
S p. ci. 1 Z fer II 20 fir 17

- -e'lt=---
f11l1 / l1 i, rllIl /pi, r"'I /lI: iY r"'l /p i,

17/ 25 35 /50 70 / 100 140/200
14e 1ge 2ge 341

r"'l /ll iy r"'l /pi, rml lpiy r "" /lli ,
210/ 300 280 /400 350 /S00 420 /6 00
43~ 5$ e 70~ 51.00

r"" /ll lv rm. /p iy rml /p ;y r"'. /pl,
490 /100 560 / 800 6301900 700 /1 000

1 1.25 11.50 11.70 $2.00
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2 t" $139.50

THE CDR·MAC 2 METER
CUBICAL QUAD ANTENNA

Comp lete 2 meter quad antenna
kit, mac hin ed fram the fin est al
loys of aluminum. .• assemble
it yall rself with only pliers and
a screwdrinr. TIlis 2 meter cu
bical quad was deriyed from the
basic du iCIL concept prIVed It
successfully fo r the 1D and 20
meter beams.

2 eete K;t $12.50

AGS-RT-lOl
CITIZENS BAND

TWO .WAY RADIO
NO li cense required . Compl ies wi tll part 15
of fCC rul u on low power uni ts. 1.5 mi
awerage range on land, up to 5 mi. on
water. Xtal controll ed XMTR, see. Sens.
1 /lo y. Each unit complete with tran smitter
receiver, AM radio, leather carrying case,
ear-phones, antenna, 6 penlight batteries.

$70.00 eo.

MAil ORDERS PROMPTlY PROCESSED
SAME DAY SHIPM~NT FROM STOCK

SAY YOU SAW IT IN 73

DYNAMOTORS
Brand new, recent military prOduction, hilh efficiency, compact.

12 Voll Model
Rated output: 625 'de @ 225 mao 9" lonr , 5" dia.
'fJI. 1& lbs. $12.95

t

AMERICAN GELOSO V.F .O,'s

Wind, testes. calibnt!d, rudy
for ese. Mild . 4/104 fir drivinc
onl! 801 or 6'46 final ill AM or "1
CW under Clns "C " CGnditions .
Mod . 4/102 ter driwiftC two 101'5
at GUi's final. Has 5 hads.
Supplied with Mod . 1&40
dial ass'y.
Mod . 4/10] for 144·141 me
lIands. Combinn YFO primary
freq. of 18 me wi th xtal
f undamental freq. of 12 me .
Supplied with Mod . 1641
dial uS 'Y.

Mod. 4/ 104, 41102 or 4/103
less tubes and .tal , nell $29.95

Versatile MinIature Transformer
Same as used In W2EWL $$8 Ri lt - March
1956 O$T. Tnree sets of CT windings for
a combination of Impedances: GOD ohms,
5200 ohms, 22000 obms. (BWusing eenter
laps the Impedances are Quartered.) Tne
Ideal transformer for a $SB transmi«er .
Other uses: Interstage, tran sistor, high
Impedance cholle, line to , rid or plate,
etc. Size onl, 2" h. I ¥.... w. I ¥.... d.
New and fully shielded.
Amateur Nel $1.39

3 for $3.49 10 for $10.75
ARROW Authorized distributor of HEATHKIT equipment

" Wonder Bar" 10 Meter Antenna
As futured In Nov. 1956 O$T. Complete witb B .. W
3013 Miniduttor. Only a ft . long for 10 meters.
WI. :5 illS.

Amateur Net $7.85

PRECISION PLANnARY.VERNIER
for u ceptiona llv fine tuning

Superb crt.tsm.nshlp by Jacllson Bras.
of Enlland. Ball beulftl drive, V.t"
dl.. shift. t v." lonl. 6:1 ratio,
Yy 18 tor fine tunln,. Easily adapt.

_:~~'b~'~':to any shaft. Comparablevatul - $5.95.
Amateur N.t $1.50 ea.

Shown 10 for $13.50
1Pproximalelyactual s tze

TO SAVE C.O.D. CHARGES. PLEASE INCLUDE SUFFICIENT
PllSTAGE WITH YQUR ORDER . ANY EXTRA MONEY WILL BE
RETURNED.

ALL PRICES '.0.8. H. Y. C.
Arrow's Export Dept. Ship, To All Path Of The World!

Vrlc.. Sub~t To Change WithDUt Notice.

at
~ -



6 Meters, PR Type Z -9A,
50 to 54 Me., + 15 Ke .... .$6.95 Net
Citizens Bond, PR Type
Z -9R, .005% $2.95 Net

the Mark
of the Maker's
Confidence in
His Product

• • •

\ PRs are built to PERFORM .. . under good
conditions and bad. They have that extra
measure of stability and dependability
BUILT-IN •.. that plus of rugged precision
that guarantees years of unfailing service.
Thousands of pre-war PRs are still per
forming .•• still right on the kilocycle! No
wonder PRs can be UNCONDITIONALLY
GUARANTEED.

40 and 80 Meters, PR Type
Z -2, . 500 Cycles $2.95 Nel
Third Overtone, PR Type Z ·9A,
24,000 10 24,666 end 25,000
to 27,000 Ke.. '" 3 Ke $4.95 Nel

6ltrlco4Ulili01lat!1I
rJt

Since <~ 1934
~

USE AND KNOW WHERE YOU ARE---
PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY. COUNCIL BLUFFS, IOWA

EX PO RT SALES : Royal Nation al Corpora tion, 250 W. 5 7th Street, New York 19, N. Y . , U . S. A.



wi,h buih-ln 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-270
features an exclusive "Ferrite Filter" for instant upper-lower SSB selection and a degree of selectiv ity
to conquer even the toughest A~t and C\V signal condit ions. The solid ;'s" steel panel , ceram ic coil
forms, double- spaced tuning gang, and full ventilat ion cabinet combine to give mechanical and
thermal stabi li ty that \"... i11 surprise even the most critical operator. Even the color of the NC~270 is
outstandingly different, Nat ional's new duo-tone "Cosmic Blue." Write for detailed specifications.

Only $24.99 down'

And .Vm/emal Radio's pal·
~" ,~d " Fl ip Fo ol" fflak ~s

OMrati"B tlJ ~ SC-170 sorow,

Suggested cash price. S:!~9.95 . NTS·J Matching Speaker S19.95 (slightly higher v.est of
the Rockies and outside the U.S.A.). "Mcst National distributors offer budget terms
and trade-in allowances.

NATIONAL RADIO COMPANY, INC.
A WHOLLY OWNEO SUBSIDIARY OF NATIONAL CD ., INC. MELROSE 16, MASS.
Export: AD AURIEMA. INC.. 85 Broad St.. New York. N Y.
Canada: CANADIAN MARCONI CO.• 830 Bayview Ave .. Toronto 17. Ont.
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