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SUblid ia r y of

YOU DON'T SETTLE
FOR " PARTI AL" fRE
QUENCY COVERAGE
WHEN YOU BUY A
200V

200 watts PEP on sse
175 walls on CW,FSK,PM
100 watts on AM

POWER INPUT,

FREQUENCY COVERAGE

3 .5 - 4.5 Me
6.5 - 7.5 Me
13.5 -14.5 Me
20.5 -21.5 MC
27.7-29.7 Me

CHOICE OF: lSB, USB, ANl,PM,CW, F5K

IN V ERSE AUDI O LIMITER
PERFECTED AUDIO FILTE R
POWER OUTPUT CONTR OL
SILICON RECTIF IER POWER SUPPLY
2" MONITORING SCOPE
LOAD MISMATCH PROTECTION
DOUBLE HETERODYNE CIRCUIT
NEW MIXER CIRCUITS

CARRIER SUPPRESSION: At least 50 DB.
SIDEBAND SUPPRESSION: 50 DB.
CALIBRATION ACCURACY: I KC.
UNWANTED MIXER PRODUCTS: Down in e:w:ceu

of 50 DB.
AUDIO RESPONSE: Approx o 200- 3800 Cycles.
OUTPUT inherently matches load impedances cf

52 - 72 ohms.

&1

-..... ~":!:::.. ".,.,. -

Amateur net . $795.00

WRITE FOR NEW BROCHURE

'~47 w. BELMONT AVENUE - CHICAGO 13, ILLINOIS

REGARDL ESS cr PRiCE....

THE 2QOV IS THE STANDARD OF COMPARISON
IN CONSTRUCTION. WORKMANSHIP,EASE Of
OPERATION, STABILITY and AUDIO QUALITY.

ONLY ONE TUNING CONTROL-THE YFO

BROAD BAND
EXCITER / TRANSMITTER

•



aCDM ITEM
aCOM R-02

aCOM R-16

aCOM T-32

aCOM T-32 CW
aCOM T-32 SSB

aCOM T-34
aCOM SE-100

TMC MODEL
GPR-90RX
GPR-90RXO
GPR-90
GPR-90
GPR·90RX
GPR-90RXD
GPT-750
SBT-l K
SBT-l K
GPT-750
SBT-1 K
GPT-750
MSR-4
MSR-5
MSR-6
GSB
GSB-2
PAL-350
SBE-2

TMC BULLETIN NO.
SSB 205
SSB 205
SSB 179
SSB 179
SSB 205
SSB 205
SSB 227
SSB 237
SSB 237
SSB 227
SSB 237
SSB 227
SSB 196
SSB 196
SSB 196
SSB 194
SSB 194
SSB 215
SSB 195

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK

and Subsidiaries
OTTAWA, ONTARIO • GARLAND, TEXAS • ALEXANDRIA, VIRGINIA

JULY 1961 I



,
S!ftD

'"

s

"..

6 METER
TRANSCEIVER

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

CHECK THESE EXCLUSIVE gg'er FEATURES :

• Dual Conversion SUPERHET with Squelch, Noise
limite r, S Mete r, AVe.

• Low Noise RF Preamplifier.

• Stable - Selective - Vernier Tuning
Built-In Speaker.

• 8 Watt Crystal-Controlled Transmitter.

• 9 Tubes and Rectifier - 14 Tube Perlo rmance.

• Completely Wired and Tested with AC Power Supply.

• 6/ 12 Volt Mobile Adapters Available.

, LABORATORIES
504 ROUTE 53, MT. TA BOR, N. J . • OAkwood 7·6800

A sk )"our Clegg Distributor ( listed below) for full in form ation. lIe'li be glad to sene " 011 ,

Arizona
Southwe$l Hecne nIe De vic:es, Phoenix

Ca lifornia
Hury Rad io, Los Angellll , Severns, Hemet
Wellern Ra dio & TV Supply, Son Diego

Miu ion Hom Supply Co., River side

Connecticut
Kaufma n Electronics, Bridgeport

Oelowor.
De laware Eleclron ics Sup., W ilmington

Florida
Amoteur Rad io Center, Inc. , Miam i

lIIinoi,
All ied Radio, Chicago

Ind iana
Brown Distributors, Fori Wayne

Von Sickle Radio Supply. Indianapolis
lowo

World Rad io, Counci l Bll/lt's
Kansol

Acme Radio & T. V., Hutch inson

Ma ryla nd
Key Etectra nics . Wheaton

Massach,,,,e tts
De Ma mbro Rad io Supply, Badon

Ra dio Shod , Boston
Graham Ra d io Co., Reading

Mich igon
Purchase Rodia Su pply, Ann Arbor
Radio Ports, Inc. , Gra nd Ra pids

Min a uri
Henry Ra dio, Butle r

W olter Ashe , St. La vis
New Mex ico

Cor Ports Depo t, Roswell
Volley Eng ineer ing, Los Alomos

New Jerny
federat ed Purcha1er, Mounto inside

Terminol·Hudson, Newark

Ne w York
Ter mipa l Elec tronics, New York
Horrison Rodio Corp. , New York

Nor th Carolina
Dolton.Hege, Winston·Solem

Ohio
Universa l Service, Co lumbus
Stern bergs , Inc., Cincin nati

O klohomo
Rad io , Inc., Tulso

Pennsylvon ia
Tyding1 Company . Pittsburg h

Eugene G. Wi le , Philadelphia
Sauth Caroli na

Dixie Ra dio Sup ply Compa ny, Sumter
Sou th Dokoto

Da koto Supply, Yonh an
Vi,ginio

Key Elect ronics, Arli ngton
Washington

Radio Su pply Company, Seo u l.
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Two meter a nten nas marie out uf a lu minum t ubing and a Ti nker-Toy set.

Read y-m ad e Eme rg ency Ant e nne R. E. Ba ird W7CSD ' .
New. imp roved type mobile a ntenna. Rea lly wor-ks ou t !
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Transformer Action Demon st rator , , , .. , . Mike Barlow W8KTJ
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32
40

57
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Tuni ng tool for Viking , ,

Improving Sx-II I for SSB .
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· .. de W2NSD

(never say die)

May Votes

Angel W2NQS took a n ear ly lea d in the
Ma y voting and kept increasing it to a total
(so far) of 1782 votes ! The Big Technical
Art icle (Staff ) placed second with 1435 votes.
I'm real proud that our technical articles are
so well received. This bodes well for the whole
basic concept of 73. G4 Zed Smith was third
with 1119 votes. A few mild grumbles about
this issue being a little light may be the result
of our having nothing much for VHF this
t ime.

The June votes are piling up for Bill Ashby
K2TK N and his Abe Lincoln two meter an
tenna. If you haven't voted for June yet please
send in the card quickly.

Breaking Even

One of the first in-person questions I get
at conventions, a s I mentioned a few months
ago, is how're we doing? That break-even point
that we were aiming fo r t urned out to be
very flexible and has been following us very
closely. Sometimes I t hink it is preceeding us,
but a t ote of the accounts receivable put it
back in place . . . if we ever get some of t he
r eceivables.

Our biggest problem is the prodigious
amount of work to be done. Two of us are do
ing the sa me work that is full time employ
ment for from 15 to 20 people on other
magazines, plus all the extra work involved
in getting to every major convention and many
smaller hamfests, keeping up a steady str eam
of promotion to possible advertisers and parts
d istributors who should be selling the maga
zine on their counter, and little additional
chores like our monthly post card which has
to be oct sect ed and sort ed.

I'm not push ing for sym pat hy so much as
maybe a little help. I have to admit that so
far we have been working just for t he fun of
it, wi th all of the proceeds going to authors
and our printer. If you're within commuting
di st ance of our office ( ?) and have time on
your hands we can keep you j ust a s busy a s
you ca re to be. Some of the available chores:
cut t ing a nd sort ing those readers request
cards; counting article votes; bookkeeping ;
fi ll ing back issue orders; addressing st encil
changes ; keeping t he HQ stat ion on the a ir;

4

emergency trips to New York City ; processing
subscriptions ; typing subscr iption st encils ;
sending out promotion letters ; invoicing; st at e.
meriting ... plus lots more. Any takers ? I
t hought not.

Looking Ahead

T he topic for today is the Geneva Con
ferences. Before I plunge into the matter at
hand I would like to just make a word of
explanation: please forgive me for being
rather terse. It is against my nature to car r y
on at length about things. I get a bit worried
when I find that I have written about some
event, taking perhaps a page to cover it, and
then I read about the sa me thing in another
magazine where they have made a six page
article on the subject . I suspect that the six
pager car r ies more weight even though it may
say the same things that I did. So, on to
Geneva.

We went into the 1959 Geneva Conference
with much forboding. Many countries had
announced plans for cutting back the ham
bands and there was much gloom prevalent in
official Washington circles. \Vhile the Govern
ment was behind us, in a manner of speaking ,
their support left a vast amount to be desired.
\Vhat it amounted to was th is : everyone was
100% for ham radio, r ight down the line ...
unless frequ encies happened to be chopped
from a ny other ser vice, in which ca se the chop
ping would be r eflected to the nearest ham
band, just a s it ha d when we lost 14,350-14,406
kc.

With so many st r ikes against us, plus the
fact that we (the amateurs) went into Con
fe rence without a s ingle request for extra
frequencies, if for no other purpose than to pro
vide us with a minimum bargaining position,
how come we came out in such good sha pe?
The U. S. position with regard to most fre
quency a ssignments, particularly in t he shor t 
waves, was for a st atus quo agreement which
would put off any major changes until the
next Conference, probably in 1964 or 1965.

The present assignments had been made
many years ago, back when few countries had
much in the way of radio communicat ions. In
the interim t he need for radio in t hese coun
tries has mushroomed and they are st ill st uck
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KT·200WX
in Kit Form

64.50

Sensi t ivity is 1.0 microvolt for 10 db, Signal to
Noise ratio. Select ivity is ::!: 0.8 KCS at - 6db with
a·MULTIPLIER. TUBES: 6BA6-RF Amp, 68E6 Mixer,
68E6 OSC., GAY6 a·Multipl ier-BfO, 2-68A6 IF Amp.,
GAV6 Det -A F Amp. ANl, GAOS·Audi o output, 5Y3
Rectifier.

• TUNES 550 KCS TO 30 MCS IN fOUR BANDS
• BUILT· IN Q·MULTIPLIER FOR CROWDED PHONE OPERATION
• CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR

BANOS 80 THRU 10 METERS. STABLE OSCILLATOR AND
BFO FOR CLEAR CW AND SSB RECEPTION • BUILT·IN
EDGEWISE S-METER

5.00 Down

Top Value Communications Receiver
• Superhet Circuit Utilizing 8 Tubes and Recti
fier Tube. Bu ilt·in " 5" Meter with Adjustment
Control. Full Coverage 80-10 Meters _ Covers
4S5kc to 31 mc • Variable BFa and RF Ga in
Controls. Switchable AVC and Automatic Noise
l imiter
The Communicat ions Rece iver that meets every
amateur need-availab le in easy-to-a ssemble kit
form. Signa l to noise rat io is 10 db at 3.5 MC
with 1.25 microvolt signa l. Sel ectivity is - 60
db at 10 kc. image ref lect ion is - 40 db at 3 MC.

99.50

THE LAFAYETTE HE·30 Professional Quality Communications Receiver

\
I !~\
\ I
\ I

MODEL TM·14
FIELO STRENGTH

METER ...

6.95
Complete, no wires to connect.
Monitor tran smitter output,
check antennas, etc. Perfect
for mobile, provided with mag
neti c feet.

8.95

MOOEL. TM·15
WAVE
METER

Checks transmitter output for
ha rmonics, parisitics, and cut 
of-ba nd ope ration. Provided
with magnetic feet. Ideal for
the novice.

.....

37.50

HE·28 RF WATIMETER
ANO SWR BRIOGE

150 watts full scale-Buil t- in
dummy load- Wattmeter ± 5%
to 54 mcs. SWR ±5% for in
line use•

• ~.A:~ETTE 165-08 L18ERTY AVENUE, JAMAICA 33, N. Y.
AI! B. .A. :J:> X «> OTHER LOCATIONS ----

NEW YORK, N. Y.l NEWARK, N. I. I BRONX, N. Y. IPARAMUS. N. 1·1 BOSTON, MASS. IPLAINFIElD. N. I.
100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182 Route 17 110 Federal Street 139 W. 2nd Street

\
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Gra b that DX with thes e
str udy E·Z Way Towers !

Will t he U. S. go in to t he next Geneva Con
ferenc e as unprepared to hold onto a mat eu r
f requencies a s we did last time? w ell, I k now
of nothing a s yet afoot which would be of a d
vantage to us. Let us hope tha t we develop
some aggreseiveness about this .. . you can
bet that the other competing services are
going to be as aggressive as they can. Bu t
lcha t can we do?

w ell, I' ve a suggest ion . I 'll probably be
blasted all over the place for it , but then I've
been lambasted before. We amateurs have one
big advantage over all other services : ubiquity.
I think we ca n take advantage of this.

The services claim that their frequencies are
all in use. Perhaps we cou ld organize some sor t
of world-wide all-band listening program
which would for the first time actually estab
lish the r eal use of frequencies by all services.
To the best of my knowledge nothing like this
has been done before . . . and I've asked about
this among the delegates from many countries
and just about all of the various branches of
the U. S. government.

(Continued on page 621

What Next?

with u mere handful of frequency allocations.
Th us, a t the Geneva Conference, where every
little country had the same weight vote as the
U. S.• and re-apport ionment of f requencies
woul d in a ll probabili ty wreck severe hard
ship on the U. S., you can understand why t he
U. S . was all fo r putting everything off for
a few more years : anything else would have
cost dearly in allocat ion s.

The U. S. was in a pickle when the Confer
ence started because our delegates knew that
they were in for trouble from the sma ller
ccuntt-ies. The one unknown was the U.S.S.R.
and all of the votes that they swing . Russia,
as ever, had not tipped its hand before the
show.

This was the one imponderable of the whole
conference, so they got to the point quickly.
The U. S. g ot a friendly country to propose
the doetrin of sta t us quo for the shor t wave
bands almost a s soon as the opening session of
the conference began. There were loud sig hs
of reli ef when the Russian Delega te got up
and expressed complete agreement with the
proposition. That was it, we were sa fe unt il
the next conference. F rom t hen on it was just
a question of a few thousand committee meet
ings to thrash out admin istr ative problems of
international communications and some VHF
allocations.

We don't k now whether t he R ussi ans had
planned t his move for thei r own benefit, or
whether the agreement was a r esult of t he
sweet ness and lig ht movement then afoot in
the wake of t he Krushchev-Ike visit. Whatever
the motive, it su re pulled our hash out of the
fi re.

(Moun t in g Kits )

MODEL GPK -S40. Tilt -Over
Ground Post. Am . Net , $75 .00

MODEL J3AK -S40- Go!vonize.d
woll brocket ond hinge bose.

Amateur Net $10.50

H ere is a s el f-support er that is top
favorit e ofradio amateurs around the
world . The famous E-Z Way dest gn
is No w Il ett er Than Fver! 55 ,000
PSI high tens il e s teel has been in
corporated into our tried and proven
des ign to "as sure you of the sturdi 
est . most versnt i le t ower your money
can buy! Cranks up-cranks down
tilt s ov er- s tands alone. See the
complete E-7. Wa y line at your near
est dis tributor.

• P ut your Tr ibander at 41' in
70 mph wi nd ( 125 mph crcnk
ed down to 24').

• Til ts over for E - Z a c cess
to a rray.

.. Mou n ts Ham-M R oto r insid e

to wer h ead. Top radiol bu sh.
in g and v ert ica l thru st bearing.

• Safet y rest lock s to w er at
d e s ired h e ight. No weigh t on
th e c ab l e s.
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E. PeorIa ev Rd .
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CITIZENS
BAND

TRANSCEIVERS
Single and

Multi Channel Models Ava ilable.
From Kit $59.95 Wired $89.95

NEW!
GO·WATT CW

TRANSMITTER
# 723

Kit $49.95
Wi red $79.95

Ideal for nov ice or advanced ham
needing low-power, stand·by r ig.
60WCWoSOW external plate mod
ulation . 80 through 10 meters.

9a-WATT CW
TRANSMITTER·

# 720
Kit $79.95

Wired $119.95
·U. S. Pat. No. 0·184 ,776

" Top euallty" - ELECTR ONIC
KITS GUIDE. Ideal for veteran or
novice. 90W CW, 6SW external
plate modulation. 80 through 10
meters.

I
I
I
I
I
I
I
I----------------------------,--------------• •

~ ~ HIGH·LEVEL I .~ ..- I - - F-
I UNIVERSAL ' / r: .• . ,;:.. !A

MODULATOR· I ' . i~ GRID I - - :J. .l!~"'-" ORIVER I ~ OIP I _ PEAK·TO·PEAK -
:-,,,,,, # 730 METER 0...... G~ YTVM # 232 z

Ki t $49.95 Wired $79.95 I # 710 I ~ - C) & 'UNI PRO E 0
Delive rs SOW undrstortec audio. I Kit $29 .95 Wired $49.95 I -'t . B ':ID f\:I
Modulates transmitte rs hav ing Includes complete set of coi ls ' ~ Kit $29.95 ......
RF inputs up to loOW. Unique I for full band coverage. Cont inu- I .....,-,,- : iiII Wired $49.95 ~
over-modutatrcn indicator. Cover ou s coverage 400 kc to 250 mc. VACUUM TUBE VOLTMETER # 221 0
E-S $4.50. I 500 ua meter. I Kit $25.95 Wired $39.95 ~

[ lCD , 3300 N. Bl Vd., L.I.C. 1, N. Y. I 73Go Send free Catalog & name of I Name...................................••......................•.............
nei~hborhood distributor.
~Vi~~ti~:~S~~~08 ~~~~e for I Address...............•............•...............••.•.•................•......
36-page STE REO HI·Ff GUID E: I
25c enc losed for postage , City....................... ....•....... Zone State .
& hand ling. I Altd 5%inth, Wnf.

------
COLOR & I ... __ e"-: I RF SIGNAL

I . AD ... ,,-MONO DC·5MC '!!l!!! DYNAMIC I fj . GENERATOR
• LAB & TV 5" . ...... -. CONDUCTANCE I 1 # 324I • Ht/lltH+.! • •:- ., . ; OSCILLOSCOPE TUBE (1 50kc·435mc).-. # 460 I 1 - - .- I & TRANSISTOR I T~ \!i It · Kit $26.95
i. ; - ; Wired $129.50 -- TESTER # 66& Wired $39.95I I -• Kit $19.95 Kit $69.95 Wired $109 .95 TV·FM SWEEP CENERATOR

5" PU SH·PULL OSCILLOSCOPE I TUBE TESTER # 625 I & MARKER # 368
# 425 Ki t $44.95 Wi red $79.95 1 Kit $34.95 Wired $49.95 I Kit $69,95 Wired $119.95

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

ENGINEERS: Excell ent career opportunities in creati ve electronics design. Wri te to the Chief Engineer.
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williem E. Smith K8lFI
5030 Jenet Avenue
Svlvenie . O hio

Tinker Toys for Two
P hotos b)' B ill K ru,z

•

•

~

•

•

\ .>,
• •. ,.$.. • ~

Vertical Ground Plane

•

wheels cut and drilled from 1 th inch diameter
polyethylene or polystyrene rod available at
most radio supply houses. Insulation is need ed
only for the driven elements.

The holes in the Tinker Toy wheels are a
little small and too shallow so they should be
drilled out further with a '%. inch drill to give
a snug fit with the tubing used.

All the elements and the mast for the vari
ous a ntennas are carefully pre-cut to exact
length with a tubing cutter from '%. inch OD
by .035 wall hard drawn aluminum tubing.
This tubing may be anodized in which case it,
should be scra ped at points where electrical
connect ions are to be made. This material is
available at your hardware store for about
twenty cents a foot or about $1.75 a pound if
you have a "...holesale connection. A twelve foot
sect ion of the material weighs 0.34 pounds,
need I say more? About 36 feet of this tubing

velopment of a ser ies of highly efficient, easily
assembled, light weight two meter antennas for
portable u se with low powered rigs such a s the
Heath Twoer. Thus evolved the Tinker Toy
idea of antenna construction and assembly.

The heart of the system, of course, is a
ninety-eight cent set of T inker Toys available
at any Dime Store. This set provides the base
for the antennas plus all the insulating con
nections required. The wood in the Tinker Toy
kits is well seasoned and dry thereby offering
excellent insulation even at Two Meters for the
type of use described in this article (indoors
with low power). If higher power or outdoor
use during field day is contemplated two of the
Tinker Toy wheels can be replaced by simila r

I...

Dipol.

•

D o you travel a lot (or a little)? Are you
frequently (or infrequently) stuck in a

hotel or motel room in a strange city at night?
If so are you bored with watching television,
reading newspapers and magazines, frequent
ing' the nearby bars or movie houses, alone?
Those of you who recognize these symptoms
know that there is no lonelier feeling than
being away from friends and family under
such circumstances. Such isn't the lot of a ham,
however, if he has his equipment along. He
looks forward to each new city eagerly for the
new contacts he will make; the new friends

• he'll accumulate and maybe even the invita
tions for personal visits he'll wangle.

The increased occupancy of the VHF bands
and the advent of the Gonset Communicators ,
which would load a coat hanger or a hotel
window frame, did much to alleviate the
aforementioned loneliness for those who could
afford a "Gooney Box" or could squeeze the
added weight into their airline allotment. The
introduction of the Heath series of trans
ceivers has removed both the cost and weight
problems for most travelers with the result
that many hams carry these little r igs with
them wherever they go.

Up until now, however, antennas have been
a problem with most operators using either a
simple vertical or a dipole set up in a hotel
window.

Because of the s ize of ten and six meter
antennas and because of the rapid growth of
the two meter band for shor t range work, par
ticularly in the larger cities, it was decided
that effort s would be concent ra ted on the de-
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Two Element Beam

IS required to make the elements described in
t he par ts list with a total weight of about
1 pound and costs under $2.00 (at the whole
sa le price) . As a matter of fact, less than $5.00
worth of tota l parts and three pounds of
weight are involved in the entire project. The
parts lis t below includes enough materials to
build more than five different antennas for
t wo meters ranging from a simple dipole to a
cubical quad and giving the exper imenter a
number of configurations to try under various
condit ions in order to obtain the desired com
munciation results.

All the antennas are designed from standa rd
hand book dimensions and are calculated to
present feed point impeda nces of a pproximate
ly 72 ohm s so that they may be fed directly
with RG-59-U coax. The feed line is cut to an
exact full electrical wave length at 145.25 MC
to f ul fi ll t wo r equirements. This length assures
that the t r a nsmitter will be a minimum of a
half wa ve a way from t he transm itter and also
assists in r educing S'VR resulting f rom the
feeding of balanced loads with an unbalanced
line at t his frequency. If not satisfied with this
arrangement, and some cr itical amateurs will
not be, any random length of RG-59-U can be
balanced at the antenna by the si mple attach
ment of a quarter wave balun (13.5" long) of
RG-59-U coa x so that the shield only of the
balun connects to the center conductor of the
feed line at the antenna and to the shield of
the feed line a quarter wave away. The draw
ing of the dipole shows such a balun attached.
It ca n be used with a ll the antennas except t he
ground plane which is an unbalanced antenna
requiring an impedance matching device.

Electr ical and mechanical connections are
made between quarter wave sect ions with shor t
lengt hs of heavy st r a nded copper wire with
brass fuse clips solde red to each end. Feed
li ne connections to the driven elements are also
made with f use cli ps. T uning s tubs, spacers
and ha lf-elements for the cubical quad are
made from tA inch tubing which has been
tapped with a 10-24 thread. Fuse clips are

attached to the ends by means of % inch 10-24
brass machine screws.

For the average user, a ll of the antennas
will be f ound to ope rate quite satisfactorily
without adjustment ove r the most used portion
of the hand (144.5-145.5 me). The more dis
cr imina t ing amateur, however, will find that
the versat ility of the system is such that the
an tennas can be tuned to resonance at his
favorite frequency by lengthening or shorten
ing the quarter wave sect ions while closer
impedance matches can be made by varying the
distance of t he parasitic elements f rom the
driven elements on the beams or the quad.
Now, on to the construction.

The Tinker Toy Two Meter Dipole
assembly time 1 min.

The dipole is the simples t antenna presented
here and while usually assigned the relative
ga in figure of 1 has resulted in many fine
QSO's over fairly long paths. It is a ssembled
si mply as shown in the picture and is ready to
tr a nsceive in about a minute of elapsed time
(while your filaments are warming up ). Parts
used are six of the T inker Toy wheel s, four
pieces of 1,4 inch dowling ( for base), one 20
inch sect ion of tubing (mast ) and two 19 inch
sect ions of tubing 1800 apart in the top wheel.
Clip on the feed line as near the wh eel as
possible and sta rt communicating.

The Tinker Toy Two Meter Vertical Ground
Plane

assembly time 2 ¥.l min.
Don't sell the ground plane shor t , partic

ularly in locations where signa ls are predom
inantly vertically polarized or where a good
earth or water pipe ground is not available. It
es t ablishes its own ground. The ground plane
is the only an tenna in the group which does
not match RG-59-U directly at the base. In the
part s list will be found a quarter wave match
ing transformer of RG-58-U coa x and a short
ed matching stub of RG-59-U coax. Either of
these devices may be used effect ively to raise
t he feed point impedance of the ground plane
from about 30 ohms to 72 ohms.

T he quarter wave transformer is installed in
ser ies with the feed line while the shorted s tub
(in picture) is attached to t he driven element,
a nd the shield is connected to the ground
planes which in t urn are connected together
wit h t he shor t ing harnesses. T he same base
and mast described for the dipole are u sed for
the ground plane. The vertical or driven ele
ment is 19 inches long while the four radials
a re 20 inches long an d fanned out 90 0 from
the vertical element. ~Iany of you readers can
think of a number of other methods fer ob
ta ining an impedance match with this antenna
such as varying the number of radials or
drooping the radials from their 900 angle. It
should be evident by now how readily the

•

•
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Tinker Toy system lends itself to experimenta
tion.

The Tinker Toy Two Element Two Meter Beam
assembly time 2 min.

The addition of a 40" reflector (2-20 inch
sections connected with a shorting harness)
spaced .28 wave lengths away from the dipole
antenna described earlier results in a two ele
ment beam maintaining the 72 ohm input im
pedance but giving a theoretical 4 DB gain
over the simple d ipole. Proper spacing is ob
ta ined by using the two 10th inch segments of
tubing along with part of t he diameter of t he
center "wheel" a nd half the t hickness of t he
end wheels. The front to back ratio of t his
an tenna is only about 6 db, however so the
desire for a li t tle sharper antenna with higher
gain led to:

"-USE CU P
COWIECr s

2 0' "'''ST
SECTiCN

The Tinker Toy Three Element Two Meter
Beam

assembly time 4 min.

This antenna, slightly more complicated than
those described previously utilizes a folded di
pole to step up impedance, then two relatively
close spaced parasitic elements to bring the
impedance back down to approximately 75
ohms. The driven element is made by electrt
cally and mechanically connecting four of the
18 inch elements and two of the 19 inch
elements in a continuous loop configuration
spaced 1% inches apart and joined at the ends
with the two 1% inch clips described in the
parts list. T he over all element length should
be 78 inches while the half wave configuration
is 38 inches. T he a ntenna is fed at t he open
ends of the two 19 inch segments as shown in
the picture. T wo 18 inch sections joined to
gether a nd spaced 16 inches f rom the dr iven
element give a parastic di rector while two 20
inch sections joined together and spaced 16
inches on the other side of the d r iven element
as a reflector completes the antenna. T he
three elements should give a theoretical for
ward gain of 7.5 db which is believed to be
just about the ultimate that can be achieved
with the simple materials in the kit. ( want to
bet someone makes a liar of me?)

The Tinker Toy Two Meter Quad
assembly time 8 min.

My own experience with Quad antennas on
ten meters and on six meters led to the inclu
sion of this antenna on the list. It is a little
more complicated to assemble and adjust but
its low angle of radiation, 6 db forward gain
and variable front to back ratio make it the
ideal antenna for experimentation particularly
when working with a table sized model where
changes can be made quick ly and conveniently.
Its la rge signal capture area also makes it an
ideal receiving antenna for weak signals . T he
quad ha s still further advantage in that it can
be ei ther hor izont a lly or vertically polar ized
depending on choice of the feed point. T he
quad driven element is made by joining fon r
8 inch sections with fu se clips on the ends to
each of two 20 inch sections (sides) . The ~

inch sections are then joined together with a
Tinker Toy wheel as shown in drawing. Three
inch tuning stubs are then hung from the top
by means of fuse clips and the element tuned
to resonance at your frequency by sliding one
of the shor t ing harnesses up and down the
st ub. The feed line is attached at the bottom
wheel on either side of the insulation. The l"P_

fleeter is made in the sa me manner except that
a shorting harness is clipped on across the
lower Tinker Toy wheel. Three inch tuning
stubs are attached with fuse clips across the
top wheel as shown and the tuning stub ad
justed so that this element is about two inches
greater in over a ll length than t he dr iven ele
ment. The front to back ratio may be adjusted
by varying the length of this element. T he two
elements are joined together with two booms
(top and bottom for extra rigidity) and spaced
about 12 inches apart to give an input im
pedance of 72 ohms. Here again, impedance
can be varied by lengthening or shortening
the booms or merely by sliding the Tinker Toy
wheels back and forth on the boom s until a
good match is obtained.
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L E O, W0QFG. 8ays, " We &, ive top
trade-in prices on used equipmflttl
W rite for ou r recon d ition ed list to-
da y !" •

~\\\\oun:!ng

the ALL ~t~WRL
7 ech eeiver - 6

Write for Late Reconditioned E qu ip m en t Lists I I
• World Radio Laboratories 1.7

3415 W. SROAOWAY • PHONE 32 8--1851
COUNC IL SLUFfS, IOWA

KIT ... O nly

$3995
Smallest 6-Meter T ran sceiver avail
a ble ... only 5x 9!,4x6" ! W eig hs
only 5 lbs. Superhet R eceive r tun
ab le 48-54 me! .. . Uses standa rd
(FT 234) 8 me Xtals! P ush -to
talk relay! Bu ilt-in noise limiter!
Tu nln e a nd Pow er Ind icat ors bu ilt ,
i n ! H fg h leve l p late modula tion
a nd 9 t ube perfor man ce. Sepa rat e
p ower supply available fo r f ixed or
mobile operation. Over 1 watt output. -.__.c.:::!.".

ORDER MODEL TC-A. 115V AC ;::::::::<
POWER SUPPLY KIT - $15.95 =::;;;;:

DC Power Supply Kits ::::.....:
Available Soon! :;:: -t,

•

* 5 M inut" h Rh.llation ! Sflt-Su pport in x ! T.k""
only 4" x ro u nd S p . " t !

• N o T r . ps . n o Rll d i.I~ ! ( :0.,. F HI ! 22 ft . hti llht !* Yak "" u p 10 I KW ! S pt";. 1 R us lproof 1I . r d 
" a r t x . lv.n i2H1 a nd iridilf lr"al fd t o
m ili tary HP""' !

* Full ~o- nIlY (;uar.n t .... !
J.; SdUHiv " ~ O- I O ~lod ..1 WVB-S.
m..t er n r ti ..a l Sa m.. h ix h Quali ty !
.. ith . 1I.ba nd S u p pJiNI ", ith
mat~hi nlr ~oil ! to..., "" a ll
U. mpH to a n y b ra~k .. tH ro t
1 \II",' . pipe d riv ..n , id t mo u n ting
:1 It . i n t o g round . o n hou., ...
Wt. : H l bs . S h p ll"_ wt : H lb•.

Mod,,1 W Vf; _S :\-tudel WV R_S

$14 95 $1295

EndOlled is m y check for _

NA ME CA L L _

LEO I.
MEYERSO N

W0GFQ

I
II.E"O : Rush the following ba rgains: 1

1 I
ADDRE SS _

l CIT Y & STATE ;;;;;;;---;;;;;;;;--;;;;;;;;-;;;;;;;;--;d

I-Set of T in ke r Toys (98-cent s ize).
33 feet % inch diamet e r by .035 wall ha rd d ra w n alumi-

n um tubi ng cut a s follows:
7-20-inch lengt.hs ,
' - IO_inch lengths .
'-IR-inch lengths.
2-16-inch len g tha.
2-lO lll - inch lengt hs.
' -8-inch leng t hs t apped at one end with 10-2 4 t hread

and f'use clip attached w ith %" 10-24 bruss machi ne
screw.

4-- 3-in ch leng t hs tapped as above.
2-1 %-i nch lengths tapped both ends with 10-24 t h r eads

and fuse c li ps a ttac hed as a bove.
I - P h -inch p iece dr iven elemen t spool spacer fo r 3 ele

m ent bea m .
2-lh-inch lenzths for connecting lead line to quarter

wave transformer ( iC used).
I-quarter wave t ran sformer- 13.5 inches of R G·58-U

ohm coax. Fuse clips soldered to cen te r con duct or and
s h ield at bot h ends, or:

I - matchin /{ stub 5.7 inches of R G·59-U , fuse clips at
t ached o ne end , o the r end shorted sh ield to center
conductor.

I-quarter wave balun (opt ional) 13.5 inch p iece of
HG-59-V. fuse clip attached to sh ield only at one
end. sma ll a lligator clip at other.

' - sh or tin g h a r n esses . # 12 or hea vy st.rn nded copper
w ire 2 inches long w ith fuse clips soldered to both
ends.

t -c-reed uue 54 inches lung HG-59-U coax. F u se c lips
attached to one en d, coax conn ector or R CA type
phon e plug attach ed to other ( for H eath Twoer) .

So there you have it , a kit which weighs
less than three pounds a nd cost less t han $5.00
and which can be fi t r eadily into a br iefcase or
a cor ner of a suit case to go along with your
Hea th T woer on these out of town business or
pleasure tr ips.

It should be obvious by now tha t a ny num
ber of arr ays ca n be designed a nd built around
t he par t s provided in t h is k it . A t lea st two are
included here which are not even descr ibed in
t he body of the text . T he folded dipole incor p
orated in t he t hr ee element beam can be used
a s a sepa rate a ntenna fed with 72 ohm coax if
a half wave (27 inch ) impedance t r ansfor m
ing balun of RG-59-U a s descr ibed in the
ARRL H and Book is used. The driven element
of the Quad is noth ing more than a stretched
out folded dipole, however , a bout 1 db ga in is
obt a ined f rom this configur at ion taken by it
self . The input impedance is about 130 ohms,
however, so a quarter wave Q sect ion (two of
t he 19 inch elements ) spa ced 0.28 inches apart
(center to center , .030" between- walls) can be
used a s a matching device.

I would be d isappointed if in experimenting
with th is syst em someone did not come up with
a brand new a ntenna design superior to any
t h ing presented here, in f act I hope to h ave
some new configura t ions myself to t ryout on
my next trip.

Think of some of t he f an tastic arrays we
ca n come up with for 220 or 432 ! Anyone game
to t ry ? ... K8LF I

Biblioltraph)
A R RL Radio A mateu r's Handbook- (Am erica n Radio R e

lay League. W es t H a r t for d. Con n ect icut ) .
E d itors and E ng inee r s Radio Handbook- (E dito r s and

E ngineers, Sum merland, Ca l iforni a) .
Qu ad An ten n as-c-wil tlam T . Or r (W6SA I).
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Fig. Ia li nd b

GROUNDEtl TOWER -=

R. E. Ba ird W7CSD
3740 Sum mers Lon e
Klomath Fall s, O regon

tical is any grounded vertical antenna, pref
erably a quarter wave length or higher, which
is fed some distance off the ground. The base
of the antenna is grounded to the ea r t h. The
more elabor a te the ground system the better.
Broadcast sta t ions use 120 radials or more,
usually at least a quarter wave length long .
As is the case with the popular g round plane
at least four radials would be a good idea
a lthough water syst ems many times have a
pretty good con t act with the ground. The
method of feeding t his type of a nten na is
shown in Fig. la. A simplified equivalent dia
gram is shown in Fig. lb. Consider t he tower
(or vertical wire) to be an LC circuit which
is not quite resonated. For mo st applications;
that is, under a half wave h igh the circu it is
inductive. By adding a capa citor between the
tap point and the ground end the tower m ay
be resonated. In the physical system the slo p
ing lead and the capacitor form this part of
the tapped cir cuit .

The impedance pr esented at point "x" is a
fu nction of the slope of the lead and the height
of the t a p point. It is possible by t r ia l and
error to find the exact impedance of any size
co-ax line sim ply by moving the tap up and
down the tower. A broadcast st a t ion with a
72 ohm line will tap t he tower a t the 72 ohm
resi stance point and resonate with the ca
pacitor, thus elim inat ing impedance matching
networks. The ham who has a high tower in
t he back yard (even with a hat fu ll of beams
on top) could do the sa me thing. An im
pedance bridge would be a must. However, if
you f eed the sh unt f ed tower directly from
a transmitter that has a pi network in the

Antenna

Emergency

Ready Made

For the mobile ham a long way
from hom e or possibly

a disaster area

! ~

!,

EQUIVALENT CIRCUfT

,
•

I N t he r anks of hamdom t he sh un t fed ver -
t ical antenna is seldom mentioned. Some

r eference has been made to this oddit y used
for six meters a nd once in a while back in the
days when we had a five meter band but to this
writer's knowledg e practically nothing has
been done on the lower f requencies. When
have you worked anyone on 75 meters using
a shun t f ed tower ? Many hams would tell you
that i t is impossible. Yet the boys up in the
broadcast band have been doing it f or years.
Much has been wri tten about the vir t ues of
the vertical g round pl ane antenna. A 75 meter
quater wave ser ies fed grou nd plane has been
used quite widely b y hams who could figure
ou t how to get 60 f eet of mast mounted on an
insulator.

How abou t the shunt fed? A sh u nt f ed ve r-
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final, with the help of a series capacitor the
network "ill work into most any reasonable
sloping lead set up. The old style tank with
a coupling coil will work equally well with a
li t tle adjustment of the pickup coil size and
r esona ting with the se r ies capacitor. Just a s
a random guess use a lead at approximately
a 450 angle connected about one third of the
way up the tower. A little trial and error on
the ser ies capacitor and the pi network will
load the transm itter to the optimum valu» "

The above gives a little background on how
this thing works and if you have a grounded
tower in the back yard, give it a try. Most

folk s don't have a high tower and its for sure
a ham mobiling 200 or 300 miles from home
doesn't have one. So where do you find a r eady
grown quarter wave or h igher tower? If you
are traveling in flat country its a cinch that
any town you might drive through will have
a steel water tower. It wiII be 60 feet high
or higher, maybe 100. The ground system will
be the whole cit y. So wheel up about 30 or
40 feet from the tower. Take a wi re from
transmitter ground to the base of the st and
pipe and clip on with a large battery clip.
Then take a lead in series with a 100 mmf
va ria ble capacitor and the hot s ide of the pi
network, about 50 feet long, and climb up
the ladder unt il you run out of wire and clip
on to the ladder. Tune up the rig to the proper
loading a nd you arc in business.

Proof of the pudding

'Ve took K7DDI's mobile to a high water
tower in Merrill, Oregon to actually check
out a shunt tower in the field. An Elmac 77
was used for the t r a nsmit ter . This normally
worked into a 9 foot center loaded whip.
Measurements were made comparing the tower
to the whip. In general the height of the t ap
was not critical. \Ve first tried to load the
E lmac without the use of the series capacitor.
Loading was alright but when modulation was

• It is Qu ite li kely that some mobrle as well a s larger
transmitters will load without the use of the eer fee
ca pacitor a nd not experie nce any firework_

JULY 1961

a pplied t hings s ta r ted arcing over . So we put
in the ca pacitor to cancel out the inductive
reacta nce of the tower and things worked fine
afte r that. In our actua l case t he tower was
a bout 100 feet high and we ta pped in about
30 feet off t he ground with t he car 30 feet
out from t he tower, a s can be seen in the ac
compa nying photographs. In all cases the
water tower was at least 3 "S" points better
than the whip. Receivers, of course, differ but
in Ft. Lewis, Washington 500 miles away
we received a 10 db over 9 armchair copy
wit h the water tower against an 'IS" 5 down
in the mud report wi th the whip. From
Eugene, Oregon, over 200 miles away the re
por t was s imilar. From Klamath F alls, 15
miles a way t here was still 3 to 4 "S" points
di ffer ence. Now if an ' IS" point is 6 db, a s has
been alleged by many manufacturers, t his
means our minimum repor t indicated an 18 db
gain over t he mobile whip antenna. To anyone
who has ever designed a beam this is a fan
tastic amount of gain. We are a little skept ica l,
but one thing is for sure, a shunt fed water
tower compared to a mobile whip antenna
can make the difference between good intel
ligible copy and no copy at all.

We hope some ambitiou s mobiliers will ex
periment f ur ther with the shunt fed tower. A
wa ter tower has a ready made ground but
presumably a grain elevator or any other
metal st r uc t ure with some height to it could
be made t o work. In case of a disaster area
this would be a sure fire antenna to get some
rf into the ether and sta r t handling traffic
in jig time. And t he ha m a few hundred miles
from home ca n avail himself of a good antenna
to get into home base for the cost of a hundred
feet of connecting wire. . .. \V7CSD
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Fronk Bullock
19 1 Puriten A venue
Forest Hills 75, New York

Two Meter Nuvi stor

Line Amplifier

A ITER playing with two meters for a while,
and chewing the fat with all of the locals,

the thought of a little DX may whet the ap
petite . Even with the addition of a good an
tenna or beam, the limiting factor is often
the noi se figu re of the receiver. A good pre
amplifier will improve even the best commer
cially avai lable receiver. T he Line Amplifier
is just that; a good low noi se Nuvistor pre
amplifier.

With the advent of the Nuvistor, a new
opening exist s in the realm of low noise equip
ment in VHF and UHF. The Line Amplifier
is capable of a .,l6 db overa ll gain, but in the
inter est of making the ent ire band flat. with
a given noise figure over t he band, we settled

on an overall gam of twenty six db. This
produced an overall noise figure of 2% db,
which is pretty good for a low cost preselector.

The major trouble with most pre-amplifiers
is that the sheet metal parts are difficult to
fabricate. ' Ve had a choice of several types
of packages, but fina lly decided upon the
Minibox type of constr uction with a sub
chassis. The sub-chassis must be of cadmium
plated s teel (such as a steel chassis plate),
ti n plate, copper or zinc plate, so that it can
be soldered. Notice that no shielding is used.
Because of the neutralization of the amplifier
none was necessary, and no problems were
encountered.

The line amplifier has its own ac power sup-
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Fig. 3

Construction
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J ohn K6BJ and XYl

Ed :
1 drop ped in on J oh n Rei nartz, K6DJ, and Mrs. Rein

arts at their super~n ifty double-width modern t railer t ype
retirement home near Santa Cruz. I caua-ht them just ..
they were startin g out for the beach and an afternoon
of clam hunting.

J ohn was j ust on the verge of sen ding- u s an article of
a li ttle frequency deviation meter he developed which
measures very a ccurately plus or minus 500 cycles of de
si red carrier frequency, and operates directly from the
headphone output of the receiver. Very handy for net
oporatfon or at a ny t ime you want a n immed ia te visu al
check on deviation of a received signal from "tal'i'et"
frequency. Parts cost tese t han $10, easily built. T he one
show n in the photo with John is built in a su rplus meter
case with a few acres of apace to spare. J im WA6EX U

The article is ill Jim aftd bt"1ftg prepared for pwblic flliOK.
It swr" is good to see John D"tting back into print agailll
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•Fig. 2

ply built in and can therefore be connected to
any receiver without having to get into the
receiver circuitry. ENe type connectors were
employed so that a sma ll quick disconnect 50
ohm connector could be used. The total cost
should be about fifteen dollars, using the best
available commercial parts.

Construction of the line amplifier dictates
that all leads be short and soldered with a
hot clean "iron. Whether it is a ground connec
tion or to a tube socket , a clean solder con
nect ion is a mus t , since a cold solder j oint
can generate noise. Start by following t he
sub-chassis la yout and drilling a ll holes with
ca re. Locate all ground connections and pre
tin for easy soldering later. Mount all parts
after mounting the Nuvistor socket , which is
solder ed into place. A word about the socket
is important here. The socket should be mica
fi lled and not t he st a nda rd black bakeli te t ype
socket . Since solder will flow very easily
around t he shell of the socket, which also acts
a s a shield, buy two just in case, and if solder
should get into the inner shell part, discard
the socket . You 'll find your time is worth a
lot more than the twenty five cents the socket
cost. All wiring is point-to-point, especially in
t he vicin ity of the socket.

T he self-supported coils {L l, a nd L3) are
mounted last. L4 is constructed by placing
t wo turns of number thirty wire over the
B-plus end of L3. The loose ends of L4 a r e
secured through a * inch long piece of
spaghetti tubing slid up against the coil body

JULY 19b1 15



and cemented in place with either "q-Dcpe"
or Duco cement. Wait until the entire assem
bly is dry before mounting and keep the iron
away f rom the coil bod y. Solder the ends of
L4 right at t he BNC, keeping leads of L4 a s
shor t a s possible.

Inilial Tesling

Once assembly is completed t he Line Am
plifier should be plugged in and t urned on.
Measure the voltage at "A," where t he filter
resistors , bleeder and B-plus points meet. The
exact volt age is not critical, but should not
exceed fifty volts. A lower voltage may actu
ally give a better noise figure. The alignment
procedure requires a good signal generator
a nd a grid dipper. The signal generator is im
portant, since t he noise figure is dependent
upon good alignment. Unfortunately, we have
been unable to find a di fferent procedur e using
just a grid dipper that will do t he job.

Alignmenl Procedure

Start the alignment by turning off all power
and with the aid of a grid dipper, set L1 a nd
L3 to 146 mc, using C1 and C2. Connect the
signal genera tor (which should have a 50 ohm
output) to the input of the line amplifier.

-I'
"

Fig...

Connect the output meter circuit shown in
Ftg. 3 to the line amplifier output. •

With the signal generator power off, but
connected so as to terminate the input, adj ust
L2 until no de appears at the output point
" A," making use of any 1 volt, 1000 ohm (or
bet ter ) per volt meter. It may be n ecessary to
add or subtract turns from L2 if this point
cannot be found with the iron core adjust
ment. T he layout determines the exact size
of L2.

Turn t he signal generator power on a nd set

16

Fig. 5

it fo r a bout 30 % modulation a nd 146 me. Ad
just Cl and C2 for maximum output on the
1 millivolt ae meter. Don't feed more signal
in than is necessary to provide % millivolt of
recovered audio. If your signal generator has
a good well ca librated attenuator, check to see
if the gain is constant over t he band. It should
be with in 1 % db at either end (144 t o 148
me). \Vit h t he signal gener ator removed ther e
should be no tendency to oscillate, as would
be indicated by any de at point A, Fig. 3.
Should de be present, it would be necessary to
readjust L2 as before and realign at 146 me.

The line amplifier is designed to work into
fi fty ohm a ntenna systems and into a fifty ohm
receiver. Any deviation from t his would neces
sari ly require minor changes.

Cell Da ta

Ll- 5 Turns .:!t18 close wound on 3/16" die, form. Use
enam. wire. Remove form.

L2- 14 Turns =;22 close wound on %" iron core tuned
coil form. Use enam. wire. (CTC.LS-6 with white
slug).

1.3-6% Turns #18 close woun d on 3/ 16" dla. for m.
Use enam, wire and remove form.

1.4- 2 Turns ,#30 wire. Winl) over n+ end of L3. Use
enam. wire and fasten with Duco.

c r. C2-Tubular type trimmers (Erie).

Club Subscriptions
A s announced a few months ago, clubs may

send in group subscriptions at t he rate of
$2.50 per one year subscription in groups of
five or more subscriptions. T hese subs must
start with the next published issue and be for
j ust one year. Orders for back issues should
be sent in separately. By simplifying the pro
cedu re we can offer t his reduced r ate.

The regular subscription rate is $3 per year ;
$5 for t wo years; $4 per year for DX operators
outside North America . All back issues are
50¢ each. Send your name, call and address to
73 magazine, 1379 E . 15th St., Brooklyn 30,
New York. Include money.
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HAMMARlUND SUMMER SPECIALS!

•

AcooLdeal for the HOT days of July and
August only. Aonce-in-a -year opportunity to
save real money on the finest amateur
radio equipment on the market. Your
Hammarlund Distributor is offering the
greatest Hammarlund bargain in history.

Think of it! You save almost $145.00 on the
purchase of an HX-500 transmitter, HQ-180
general coverage receiver, and a matching •
S-200 speaker.

Remember-this offer is strictly limited to
July and August only-prices go back to usual
levels on September 1st.

If you 're thinking of upgrading your present
equipment-THE TIME IS NOW. Act now
see your Hammarlund Distributor and get in
on the hottest "Cool Deal" in amateur
radio history.

JULY 1961

COOL DEALS -""

HX-SOO SSB Transmitter
HQ-170 Ham Band .. ·.....reg. $695.00
SS8 Receiver
S-200 Matche,j ..s ·reg. 35900

peaker .
$1073 ...... .. reg. 19.95

.95 Value ONLY $96500

SA VE $1089 5 ,g;ii
,~~
~ ;'ff.

•
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A Review of

AM Modulation Systems
With Special Reference to all Oldie

•

R. E. Be ird W7CSD
3740 Summers l one
Klemeth Foi ls, Oregon

the carrier power and the efficiency can be
maintained a t a rather high percentage.

The common system used a t the present is
some form of aud io amplifier. usually class B
push pull . t ra nsformer coupled to t he modu
lated amplifier as in F ig. 2.

•

---

..

-

..

MCICU "TOft

Fig, 2

A mathematical exa mple will serve a s an
easy explanation of plate mod ulation. Assume
t he modulated amplifier in Fig. 2 has an un
modulated input of 500 volts and 100 rna and
is adjusted for normal high efficiency output.
From the power input st andpoint this looks
like a fixed resistance load of 500 volts divided
by .1 amps. or 5000 ohms. On the 100 0/0 nega
tive peak of modulation the voltage in the
seconda r y of the modulation transformer is
exa ctly equa l t o 500 volts peak and is in series
opposition t o t he 500 volt dc supply ; thus,
voltage on the mod ulated stage is zero and

•

PiaIe Modulation

Plate modulation (or plate and screen modu
lation if the modulated st a ge happens to be
a tetrode or pentode) is probably more used
than any other system of amplitude modula
tion. There may be some economic arguments
for plate mod ulation but ease of operation
would perhaps be the leading argument. It is
comparatively easy to get good modulation
under just about any set of bad conditions
you can think of. Within limits the excitat ion
to the modulated st age may be varied widely.
The loading can vary from light to very heavy
with or without reactive components and t he
proper wave sha pe will st ill be maintained. A
wide range of plate voltage will only affect

1\1 OST people are acquainted with the st a nd
i V a rd diagram for the linear wave form
pattern of l C0 70 modulate A:\I. T o r efresh
your memor-y observe F ig. 1. If the amplitude
of the carrier is C the a mplitude of the posi
tive peak at 100 % modulation m ust be 2C.
The negative peak must be zero. Let us con
sider Fig. 1 to be the pattern formed on an
oscilloscope connected with the vertical deflec
tion plates tied to the output of the modulated
amplifier; thus, it would be a voltage wave
form. Since an antenna (or dummy load) is
a fixed impedance, if the voltage doubles on
the positive modulation peak the current mu st
also double. This means t ha t the modulated
amplifier must deliver four times the currier
power on the 1000/0 positive modulation peaks.
Regardless of the method of modulation this
is an absolute r equirement of an ampl itude
modulation sys tem.

The purpose of this a r ticle is to show how
this r equirement is satisfied by sever al methods
of modulation and to show the advantage of
one of the easier methods.

18 7l MAGAZINE
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TRANSMITTER for 6 & 2

•
•

-•

e--:-e
•

-••
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•
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-
• • .185 Watts of Solid "Talk Power"Tops the Band!

Again ...
Cl('gg Laboratories brings VHF'ers a new power packed performer . .. A new
beauty that's guaranteed to produce more ca rr ier output and a higher level
of mod ulation power than any other commercially built VHF amateur trans
mi tter now ava ilable.

Put a Zeus on 6 and 2 and watch the QSO's roll in. If you like DX, listen
to this ! - You'll have ISS solid watts on both A;\I and C'" .. . and you' ll
have automatic modulation control that will actually let you "o ut-talk" many
kilowat t rigs !

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

• High Level Plate and Screen Modulation

• Hi ghly Effic ient Type 701l Final Amplifier

• Self-Contained Stahle VFO

• Built-In Automati c :Mod ulation Control

• Simple Band Switch ing and Tune-Up

• T wo U n it Co n s t r uc t io n wit h Remot e
Modulator and P ower Supply Co nser ves
Space at Opera ting Position

Amateu r Net Pri ce: Only $595, Co mpletely
wired and tested wit h all tubes, Modulator,
Power Supply, VFO, cables, e tc,

" LASORATOR IES
R T . 53, MT. T A B OR, N . ..J . • OAkwood 7-6800

A.~k )"our Clegg Distributor (listed below) jor [ull injornuuion, lIe'll be ~lad to serce :)'ou .

Arizona
Southwe~t Electroni c Device s, Phoe nix

Co lifornia
Hl'! nry Rod io, Los Ang eles , Severn" Hemet

Connect icu t
Ka ufman Hect ronics, Bridgeport

De loware
Deloware El ectronics Su p., W ilmingl on

Flor ida
Ama teur Rodio Center, Inc. , Mio mi

Electronic Equipmenl Company, tnc., Miomi
Ind ia na

Brown Dishibulors , Fort Wayne
Von Sidle Rodia Supply, Ind ianapolis

Iowa
World Rodia, Council Bluffs

Ka nsas
Acme Rodia &. T. V., Hutchin, on

Ma ryla nd
Key Electronics, Wheol on

Ma n a chuletts
De Ma mbro Radio Su pply, BOlton

Mi chigan
Purchcse Radi o Supply, An n Arbor

Radio Parts , Inc. , Grand Ra pidl
Missouri

Henry Rod io, Bu tle r
Walter Ashe, St. louis

New Me xico
Car Parts Depo t, Roswe ll

Volley Eng ineering , Los Alamos
New Jersey

Fed era ted Purcha ler, Mounlo inside
New York

Termina l Electron;et , New York
Harri so n Ra d io Corp., New York

O hio
Un;vef$ ol Service, Col umbus
Sternbergs, Inc. , Cincinnati

O k!ohoma
Radio , lnc., Tulsa

Pennsylvan ia
Tyd ings Compony, Piltsburgh

Eugene G. Wile, Phila del phio
South Car oli na

Dixie Ra dio Supp ly Company, Sumler
South Ooka la

Da kota Su pp ly, Ya nkton
Virginio

Key Eletlranics, Arli ngton
Woshinglon

Ra dio Supply Company, Seettle
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must have more t ha n twice the rated voltage
of the modulated st age. For example, usin g
t he fo regoing mathematical problem, t he
power suppl y would probably need to have
1200 volts . 500 volts would be across t he mod
ulated s tage and 700 a cross t he ser ies mod u
lator in the unmodula t ed condition . This meth
od is not too p ract ical for reasons of the high
voltage necessar y and t he fact t hat t he modu
la tor t ube must have high di ssipation p roper
t ies, in the case noted 70 watts .

The t hree different systems noted a re all
systems of getting pla t e modulat ion. To get
plate and screen modulation in t he case of a
tetrode or pentode a ll t hat is needed is a series
dropping resistor from t he screen to the B +
lead of the modulated amplifier . T he theory
is st ill the same.

Efficiency Modulation Systems in G enera l

Nea r ly all systems of A:\I mod ulation other
than plate modulation involve vari able ef
fi ciency. Grid, screen gr id, s uppr essor gr-id,
a nd the use of a class B linear a ll involve ap
plying modula ti on to some other element t han

Fig. 3

power is zero. On the 100 % posi ti ve modula
t ion peak t he voltage in the secondary of the
modulation transfo rmer is exac tly equal to
500 volts peak and is in t he series aid in g
d irect ion with respect t o t he 500 volt de su p
ply; t hus, t he voltage on t he modulated stage
is 1000 volts. Since the modulated st age st ill
looks like 5000 ohms the cu r r ent will be 1000
divided by 5000 or .2 amps. T he voltage has
been doubled and t he current has been doubled ;
t herefore, t he power inpu t is four t imes t he
unmodulat ed value. Nothing has been done to
change the efficiency ; so by t he same token ,
the power output is fo ur times the u nmodu
lated value.

The f oregoing is easy t o follow and will
readily be understood by a nyone wi th an ele
mentary knowledg-e of Ohm's la w.

In order to complete t he p la t e modulation
picture Heiaing modulation should also be
mentioned. The effect on the final amplifier
is identical to the above. R eising uses a single
tube (or parallel tubes) in class A and is
connected a s per Fig. 3. In order to get a f ull
the rf tube and usually a dropping resistor
R with a large by-pass capacitor across it (to
allow the ac modulation to get through) is in
corporated. This circuit is practical only in
low power applications .

Series modulation also does the same thing.
I n this case the modulator acts as a ser ies
variable resi stor which varies at a udio fre
quency. It reaches plate current cut off on the
negative peaks of modulation and allows the
voltage applied to the modulated st age to
double on the positive peaks . Because of in
heren t losses in t he tube t he power su pply

20

r

MQOOCAnD
AMPUFI£R

~
e+ FlF

'M'
SERIES MOD

"

~]II~
III ,..
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'"'"' """2K 8+ Rf' AMP

..'"
Fig. 4

the plate in such a man ner that on negat ive
mod u lation peaks the plate current is cut off;
hence, the power will be zero. On the posit ive
pe ak t he plate current is d r iven to double the
unmodulated value. This alone will supply
twice t he unmodulated power. Something else
must double in order to get fou r times the
power. The only other variable is t he efficiency.
If the unmodulated effic iency is 300/0 it is
comparatively easy to double t he efficiency
in a nearly linear manner to get t he necessary
100 % peak. If the u nmodula ted effic iency is
35 % it is st ill very poss ible. I f t he unmodu
lated efficiency is 40 % or over, the positive
peaks will probably st a r t flatter ing unless a ll
ad justments are r ight on the nose. F or ex-

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

T he new Heathkit "Warrio r" is a completely sel f-co ntained, desk-top kilowatt linear, loaded with special
featu res, at half the cost of comparable units ! Compare fea ture fo r featu re, quality component for quality
component, you'll find no shortcuts . •• only the fi nes t watt-per-dol lar value in a linear amplifier on the
amateu r market today!

Ma xim um po w e r Inpu t: SSB-1 0lXl wall s P. E.P. •
CW- 1CXJO wa ll s . AM-400 walls (500 walls usi r'lQ' c a rrie r
c ontro lle d modulalion) . RTTY-650 wa ll s . Driving
power re q u ired : 50 10 75 waTts-ue pend ing on Ire·
uuency , Out put circui t: Va riab le p ;·rl<1 twork (50 10 75
oomsj, In put c ircu it: Broad banded_ reQu irf'S no tun.
ing . Inp u t im pedance : Appro>. 70 o hms . Band cov
e rage : 80, 40, 20. 15. 10 meters. Pane l m etering :
Swltcb-selec ted , Qrid current, pla te curren l, hi'l h volt
age a nd re lative power o ut pu t fo r ease of loadtnn .
T ube comple ment: 4·811A . 2·8fJ6A . Si ze: 19Y," W
• 11Yo" H .16" D..--

Th is inside view shows the neat ci rcuit layout
and husky components that emphas ize Quality.
Note the internal shield ing of plate circuit for
maximum protection against TVI.

CHECK THESE FEATURES •••
Completely «elf -contained . • • HV. Fil. and Bias supplies built in.
vereatile •.. May be driven by any 50 to 125 watt transmitter
or exciter-no matching or swa m ping network required .
Efficient . . . S t a ble grounded gri d circuitry allows most driving
power to appear in ou t p u t for up to.70 % efficiency.
Oil-fillerl capacitor ... And 5-50 henry s winging-c hoke pro vide
the excellen t dynamic regulation req u ired for high peak power
output with lo w distor-tion .,
l nex peneirc tubee . . . 4 paralleled 8 l l A's and 2-866A's, fo rced 
air cooled by silent built-in fan.
Stoble . .carefull design p rovides a high degree of over-all sta
bility in conjunction with the grounded grid circuit configur
a tion .
E;rrlll.~h·e .. . Int ernal RF sh ield in g o f pla te circuit for maxi
mum TVI su p pressi on.
l nterlockcd Rwikh ing . . . prevents accidental applicat ion of
BV be fore swit ch in g on filament a n d h ias .
R ugged covwruction . .. 1f:j gauge s teel cha ssi s-h'" aluminum
front panel -s-welded one-piece cabinet.

Kit Model HA·10 ... 100 lbs. $23 dn . , $20 mo•.. . . .$229.95
A ssembled Model HAW·10 .. •

100 lbs, $33 dn. , $28 mo. . . . . . . .. . • • . . .. . . . ... . . . .$329.95

------
FREE CATALOG

Send today for
your Free Cata log
describing over
200 different
Heathkit products
in Hi-Fi, Test ,
Amateur Radio,
Marine and General
consumer fields.

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

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

: NAME

I ADDRESS

I
I CITY ZONE STATE



Fig. 5

class B linear for example, the excitation must
be greatly reduced.

Some Variable Efficiency Modulation
Systems

ample, suppose we are all tuned up to 80%
efficiency with no modulation. It becomes ob
vious that this will be a little hard to double.
'I'h sy don't hardly make 'em that way a ny
more, 160% efficient that is . Soooo what do we
do? There is only one way out. \Ve deliberately
louse up our efficiency. This really hurts and is
probably the outstanding objection to meth
ods other than plate modulation. The redeem
ing feature of course is that only a small
amount of audio power is required.

A Simplified Version of What Actually
Happens

sn.

® '-----

~±~n
® l- _ •

All of the requirements for control grid
modulation are same as for the Class B linear
except that the bias may be for class C. The
modulating voltage is applied in series with
the grid bias. Again a combination of over
loading and excitation adjustment to get the
efficiency down so that it will vary linearly
must be followed. A close study will reveal
that grid modulation and class B lineal's are
ver-y much the same. A conventional circuit is
shown in Fig. 7.

CIUSB B linear: This is not really a system
of modulation, but has many of the attributes
of efficiency modulation. The rf input to the
class B linear is a lready fully modulated. How
ever the input impedance of the Class B linear
is anything but linear. During the negat ive
peak the grid draws no curernt at all; whereas,
on the positive peak the grid draws consider
able current. So the load to the preceding stage
varies from practically not hing to fairly heavy
in different parts of the mod ulation cycle. In
0 1 del' to minimize this non-linea r load it is
necessary to put an arti ficial load in parallel
to "swamp" the modulated signal. This ca n be
a non-inductive res istance or even a ligh t bulb
hu ng across t he link coupling. Having hung
t he swamping load, voltage regulation from
the modulated exciter will be good. By r educing
the excita tion to a low va lue and by caref ully
adj us ti ng the coupling of t he antenna system,
defin itely on the too close coupling side, (o r
too wide open a loading capacitor in a pi net
work) very li near output may be achieved. A
variable de bias is highly des ir able. Grid leak
bia s is out I!

In order to not exceed plate diss ipation rat
ings of the t ube, power input cannot exceed
150% of ra ting beca use efficiency will be on
the order of 35%. H igher efficiency will result
in flat positive peaks. A conventional circuit
is shown in Fig. 6.

Cathode Modulation

Control Grid Modulation

I

+SCREEN """\I

I'III-Hf--i
CLASS 8

.'"

,
t
, J
UTE IIUlBso_

For purposes of illustration let us consider
the battery shown in Fig. 5a. T his battery has
an internal resistance of 10 ohms. The fixed
external load is 5 ohms. A quick Ohm's law
calculation reveals a current of 1 amp, a total
power delivered of 15 watts and only 5 watts
delivered to the load.

In Fig. 5b the battery has been replaced
with a battery having only 2.5 ohms internal
resistance. Now we have 2 amps, a tota l of 30
watts, and 20 watts delivered to the load.
Note, this is four times the power delivered
to the load in 5a. The efficiency has doubled,
going from 3:3% in 5a to 66% in case 5b. The
voltage generated remained t he same.

The vacuum tube modulated am pl ifier is not
unlike t he ba ttery. As far as t he load is con
cerned, t he vacuum tube is a voltage genera tor
with an inter nal resi stance. As t he modulating
voltage is a pplied the inter na l resistance of
t he generator changes. Actually this is a n
over simplification as the generated voltage
cha nges some too a nd in the r ight direction.
But essentially it is necessary to lower the ef
ficiency to something on the order of 33% un
modula ted in order to get t he linear mcdula
tion we wa nt. The internal res istance of the
generator is increased by changing the de bias
on the element to which modulating voltage is
to be applied or coupling back an overload,
t hat is to say a low value of "load, to the plate
of the tube may give the right ratio of "load
to "internal, or a combination of both will
bring the efficiency down. In certain cases, the

Fig. 6
Cathode modulation, as shewn in Fig. 8, is

merely a combination of grid modulation and
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Overtone crystals are calibrated on their overtone frequency.
They are va luable for receiver-converter applications and are
NORMALLY NOT UTILIZED IN TRANSMITTERS, since
on ly a small amount of power IS avai lable under stable oper
ating condit ions.

• CALIBRATION TOLERANCE: ± .0 1% of nominal at 30 ° C.

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

uency ot 30~ C.

• DRIVE LEVEL: Recomme nded, maximum 3 milliwotts for overtones;

up to 80 mill iwatfs for fu ndamentals, depending on frequency.

Wire mounted, plated crystals for use by amateurs and expert
menters where to lerances of .01% are permissible and wide
range temperatu res are not encountered.

J ust any crystal in any oscillator will NOT combine to produce
spot frequencies. These crysta ls are designed to operate into
a 32 mmf load on their fundamenta l between 1000 kc and 15000
kc. Overtone crys tals opera te at anti-resonance on 3rd mode
and series resonance on 5th and 7th mode crystals .

• HOLDERS : Metal, hermetically sea led . FA-5 and FA-9 a re HC/6U
pin type while the FM·9 is on HC/1 8U pin type.

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

Price

$ 5.00
$ 5.50
$ 6.50

$ 5.00
$ 5.50

$ 6.50
$ 8.50
$10.00

1000 KC to
137 MC-.OI%
TOLERANCE

FA-5 and FA-9 Price FM·9

1000 • 1499 kc $ 5.75 Not avai lable
1500 - 1799 ke $ 4,95 Not availa ble
1800 · 1999 ke $ 4.40 Not available
2000 • 9999 ke $ 3.30 8000 · 9999.999 kc

ooסס1 ·14999 ke $ 4.40 ooסס1 ·1 5000 ke
15000 • OOסס2 ke $ 5.50 15001 ·19999.999 kc

10· 14.99 me $ 4.40 Not available
15 - 29.99 me $ 3. 30 20- 39.99 me
30· 59.99 me $ 4.40 40· 59.99 me

60· 75.99 me s 4.95 60· 89.99 me
76 · 99.99 me $ 7.15 90 · 100 me
Not available 101 - 110 me

100 • 137 me $ 9.35 Not available

Overtone (5th)

Overtone 13rd)

Overtone (7th)

Fundamental

WRIT' FOR 1961 CATALOG fREE!

ONE DAT PROCESSING •••
Orders for less than five crys tals will be processed
and shipped in one day. Orde rs received on Monday
thraugh Thursdays will be sh ipped on the day follow·
ing. Orders received on Friday will be shipped the
following Monday.
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Fig. 9

relative unimportance of t he loadi ng. Almost
a ll of the var iable efficiency is derived from
adjustment of t he suppressor g rid voltage.
If you are not concerned with efficiency it is
possible to get linear modulation at any value
of loa d whatever just by r educing (making
mor e negat ive ) t he dc potential on the sup
pressor grid to t he necessary level. In prac tice
the opt imum loading for a n unmodulated s ignal
will not have to be changed. Just bias the
suppressor grid sufficiently negat ive to get a
linear pattern by observation. This usually
requires a modulating voltage t hat never dr ives
the suppressor into the positive region; hence,
little or no audio power is required. As is the

T his form of efficiency modulation was very
popular back in the 30's, but is a lmost un
known today. Yet it is per haps the easiest of
all t he systems of t his kind to adjust for
linea r operation. Its chief claim to fame is the

Suppressor Grid Mod ulation

t ubes are not capable of 100% screen modula 
tion. Some specially built tubes do a very good
job, particularly on speech. In general it is
difficu lt to get a distortion free scope pattern
on a pure tone ; however speech may be qu ite
acceptable. In many cases, judging from what
t his observer hears on the air, the positive
and negative peaks are badly unbalanced and
considerable flattering occurs on the positive
peaks. This is probably the result of adj ust
ment wit hout the use of a scope. T his pa r-t .i cu
la r for m of modula t ion has become popular
in con tro lled carrier systems of which t here
a re too many for t he scope of th is article . They
a ll t rade on ru nning wit h very li t tle output
a nd plate d iss ipa t ion with no modulation.
When modulat ion is applied input, out put, a nd
pla t e dissipa ti on go up. With a sustained sine
wave of mod ulation many of these circuits
would have plate dissipation far exceeding
manufacturers ratings. But with speech,
r at ings are only exceed momentarily. F ig. 9
is a conventional circuit. Quite an article could
be written on variations of screen modulation.

I

E~
~

T .....
.'" -

,"""'. .'"II
.....,-

There are a ssorted forms of screen modula
tion but they all hinge on lowering screen
voltage, in some cases into the negative region,
and adjusting for the proper coupling to get
linear performance, Many screen grid type

Fig. 7

plate modulation. Consider for a moment the
effect of having the grid connected above t he
modulation transformer. In this case we have
ordinary plate modulation except the trans
former is connected on the cathode side of the
amplifier. S ince it is a ser ies circuit it would
make no difference on which side the trans
former is connected. Suppose for an instant
that we have sufficient audio to plate modulate
20%. If we now advance the grid down the
adjustable resistor tied across the modulation
transformer we get additional grid modula
tion. If adjustments are carried out as out
lined in grid modulation we can get the ad
ditional 80%, making a total of 100% . In th is
case, due to t he presence of some plate modula
t ion we will not have to double t he efficiency.
So we can run at a higher unmodulated ef 
ficiency. Depending on t he amount of audio
power available, the efficiency may r un up to

~--

~

Fig. 8

50% or so. T his is a n expedient t hat ma y be
used when one has a public address system,
or sim ilar piece of gea r, having insufficient
power to plate modulat e t he final ampl ifier .

Screen G rid Modulation
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A2·IO 2 Meter 10 Element
Amateur Net $11 .88
Slacking Ki t AS-Z $1.83

~
Al 1,4 -IO 1% Meter toElement r-~~ ___
Amaleur Net $11.88 ~~
Stacking Kit AS· I 1,4 $1.26

A6·,f 6 MeIer .. Element
Amateur Net $1 1.16
Slacking Kit AS-6 .$2.19

Patent RE 24,413
Other patenls pending
6 & 2 Meier
Model No. A·62
Amateur Nel A·62 $33.00
Stacking Kit AS·62 $2.19

See Your F'NCO Distributor
or writ e for Catalog 20·226 to:

THE FINNEY COMPANY
DepL 20, 34 W. Interstate St., Bed fo rd , Oh io
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The Only Single Feed Line

6&2 METER
COMBINATION YAGI ANTENNA

<Ii>

from F••eo

•
TWO ANTENNAS

IN ONE*
*a not he r FIRST from FlNco

,_ Heavy Duty Square Aluminum Boom,
10 Fl. Long

• All Elements are Sleeve Reinforced
And Completely Pre-assembl ed Wit h
"Snap-Out" l ock-l ite Brackets

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

ON Z METERS: ON 6 METERS:
18 Elements Fu ll 4 Elements
I-Folded Dip ole Plus Special I -Folded

Phasin g Stub Di pole
1-3 Element Coll inear I -Reflector

Re flec tor '
4- 3 Element Collinea r Z-Drrectors

nrrectcr s
~-

1

-=- +SCREEN

Letters
Dea e \\'Byn t' :

You seem to know all about everything. perhaps you
ca n explain som et hi n g that hll8 been bothering me (or
B long time, How come the wf/J calls have a zero with
B line through it instead ot a plain zero!

Wrt'tchffi Cowar d K2P :01)1

case "vi th most efficiency modulated systems,
more power out, well modulated, can be ob
tained with high plate volt age. A conventional
circuit is shown in F ig. 10.

T ransmitt ing type pentodes are a scarce
ar -ticle on t he modern mar ket . T he 4E27 and
4E 27A are a good example in t he 100 watt plate
di ssi pat ion region . The 803, although a litt le
on t il ~ obsolete side, is excellent and r eadily
ava ilable on the sur plus market. T he \VE-312A
(also with Navy number C\V-384 12) in the 50
watt. size is one of the best pentacles for sup
pr essor mod ulation ever built . And of course
in t he low power bracket we have t he 837 a nd
t he 802. T he GF-l1 GI t ra nsmitter, wh ich is
familia r to many, uses 837's. The B e -1306 uses
a 2E22 suppressor modulated. The BC-325B
uses a pair of 803's with about 2500 volts on
the plates. T here were several other military
transmitters using suppressor grid modulat ion .

It is hoped that t his review of AM modula
t ion systems will bring the old timers up to
date and show the younger ones wha t they a re
getting into. If you have access to a high volt
age supply a nd do not have any high power
audio available buy a couple surplus 803 's and
give suprcssor grid modulation a whirl.

Fig. 10

Good Heaoens, I tlUllI{11rt ever.\'one knrw tile answer to
that! Orilli'Hllty tile ,ou'l try was divided into nine call
orcas , U JI/o rtulIatrly th e N i'lt ll Zone U ''' S mil ch too larue
and it filled up quid:I.", T he obt·ious anSfl'C'r 'was to add
a Tnltl, Zone, This f,'as dO'le, /lltrnwtionuJ reg ,llat iOllS
did 'lot I'l'nnit the FCC to issue 1f' 10 call letters, so thr.\'
'wd to I'llt the ollr 0" lo/, of tile scro. makillg one sillgle
,"mlber alit 0/ it. This number is lJ tell, 1l0t a zero, Gild
slw;dd b.' read as a tell. AllY J:mnt1'Jlg ham gets a laugh
out of tile lids zeho flO all tire a i r alld rali themseloes
If' ·:;,.,o iJl stl'ad of IV·to l. as Ih.,y should,

JULY 1961



Globular Calculations
G. T. Merlin. Jr. K5RPB
3296 Sandefer Stree t
Abile ne , Te xes

•

A N amateur radio operator interested in
exact alignment of a high gain antenna

to better than one degree of arc will al so find
a use for t he mat hematical method of calcu
lating exact t r ue bearing and distance to a
r emote location from his own position. Al
though the solutions appear formidable, ten
minutes of effort will eliminate guessing the
r ight direction to point your beam for that
elusive rare DX.

If you own a large globe, t he use of thread
a nd a protractor will give you reasonably
accurate bearings. By typing one end of t he
thread to a pin placed at your position on the
globe, and stretching the thread across the
point on the globe you wi sh to contact, you
can det er mine a true bearing by measuring
t he angle bet ween the lay of the t hread and
a meridian at the midpoint of the thread. T he
distance may be roughly measured by laying
the length of thread along any meridian and
multiplying by 60 the degrees of latitude sub
tended, One mi nuts of arc is equal to one
nautical mile. T he degr ee of accur acy is de
pendent upon t he size of the globe, the ac
curacy of the plotted information, a nd for
distance, how you st retch the thread. Unfor
tunately, not all of us have globes, and must
resort to other methods.

Anot her way to fi nd true bearings to dis
t ant poin ts is by using great circle cha r t s ,
wh ich are available f r om several sources. Most
of these assume all of us live in New York
City, San Francisco, or Kansas, and are sub
ject to error if used from some other loca
tion. For shor t distance, aeronautical charts
( polyconic projection) are reasonably a c
curate. Mercator charts, those which portr ay
the earth as flat, with latitude a nd longitude
at right angles, are unreliable for determining
bearings.

T he most accurate method of finding azi
muth and distance of a point from your loca
tion is to solve for the great circle path
bet ween t hese two points by using spher ical
trigonometry. A great circle path is the short
est distance between two points on a sphere.
It is not necessary to understand how the
formulae are derived in order to obtain the
requir ed information. The proper answer is
dependent only upon correct computat ion. You
must know the geographic coordinates of both
your transmitter and the receiver you wish
to contact, and have access to tables of trigo-
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nometric functions. Usable angles of latitude
and longitude may be obtained from any
available charts, gazetteers, or publ ications.
The necessary tables can be f ound in most
engineering handbooks, professional r efer
ences, or your old t extbooks. In any event,
everything you need is at your public library
if you don't have the information in )TOUr
shack.

F or example, assume you a re at Dyess Ai r
F orce Base, Texas 32°26'N-99°51'\V, and de
sire a base azimuth for a rhombic pointed
toward Ma rch Air F orce Ba se, California
33°53'N-117 °15'\V. By subst itu t ion of values
in the given formulae, you will find the cor
rect true bearing is 280 °. T he distance is ap
proximately 880 nautical miles.

Where L% is t ransmitter latit ude
Lr is r eceiver lat itude
6 Lo is difference in longitude
D is distance between sites (expressed as an arc)
Zn is true bearing E ast or w est of Ncrtb

then (Sin Lx ) (Sin Lr) +
(Cos Lx ) (CflS Lr) ( Cos 6 Lo)=Cos. D

and (Cos Lr ) (esc D ) (Sin 6 Lo)=Sin Zn

In illust ra ting t h is solution, loga ri thms are
used for convenience in computation because
tables were available. Simple tables of func
tions to the nearest 10' of arc, or a slide rule,
will g ive an acceptable degree of accuracy.
Mul tiplicat ion of f unct ions will t ake a li t tle
longer without the use of loga rithms.

Sin 32 °26' • Sin 33°53' + Cos 32°26'
. 0 )5 33 ° 53' • Cos 17'"24'=Cos 0

lOR: Sin 32°26' = 9. 7294 2
log S in 33 ° 53' = 9.74625

9.4 7567 = .29900
log Cos 32°26' = 9.92635
lOR: Cos 33°53' = 9.9191 7
log Cos 17° 24' =9.97966

9.825 18 = .66861

.9676 1 _ Cos 14 ° 37'20"
D = 60 • 14 + 37 yt = 877YJ na uti cal mi les
Cos 33°53' • Csc 14 ° 37' • S in 17° 24' = Sin Zn

log Cos 35°53' = 9.91917
log Csc 14° 37' = 10.59800
log Sin 17 °24' = 9.4 7573

- - -
9.99290 = .98379 = Sm 79 °40'

359°60'
;:9 °40'

280°20' True Azimuth

S ince March AFB is obviously west of nor th
from Dyess FB, subtract 79°40' from 360°
to determine true bearing, 280 0

• Measuring
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Excel/ent for fixed station, too.
High gain - no rotator needed.

W hat is1 The

SKYSWEEPER SPECIAL, 4 elements on 6 meters, high gain,
perfect low angle ra d iation, heavy duty a luminum con
st ruct ion w ith extra duty, high qua lity po lyethy lene ond
te fl on insulato rs ....•....... . ........ . $19.95 om oleur ne t

4 ELEMENT

WBHJY points out the secret of
EBCO's astounding success

6 METERS C( coarse!

EBCO ASTOUNDS THE EXP ERT$-worh out of moun
ta in valleys where others could not be heard (Monon
gahela end Susquehene Valley VH F Triels] ,

EBeo OUTPERFOR MS THEM ALL- " ed olmost ex
elusively by Motor City Mobile Clu b of Detroit end
by many othe rs who heve "tested t hem all."

200 to 300 miles ground weve on b meters wi th G onset
CommuniclJtor-MO BILE I

AMAZING low-engle, hiqh-qein perlormence . Puts t he
signal right where you went it, with plenty of "Sad!"

" NO COMPAR ISO N" reported again e nd again.

Neat • Compact • Non-Monstrous Appearance • Corrosion
Resistant 0 No Maintenance 0 Built for Life 0 Unaffected by
Moisture • Dimensionally Stable 0 Non-Breekebls Even in Arctic
or Tropical Temperatures

Order thru your leeo l dealer o r from

P. O. BOl( 416, Village Stolion, Warren, Michigan,
P. O. BOl( B95, los Amigos Station, Downey, California,
P. O. BOl( 23, Stoneham 80, Mossochusetts .

Inst ructions for COOl( matching stub included. Or for perfec t
m -atch w ithout stub, EBCO AUTO-COil ($3.95) is now even
ab le.

J ULY 1961

RUGG ED construction thro uqhovt-c-cen be etteched
to standard tra iler hitch in ree r c-c mounts b' above
rear bumper.

Models elsa available for b-and-2 meters and for II·
mete r Citizen 's Bend.

Write for lnfcrmeflcn on spe cial models end ede pters
for 2- end Lbend cperet ion!

Watch future issues of 73 for amo,,;ng reports on the EIlCOI
Don 't miss Q minute of mobile fun - order NOW I

You CAN'T be disappointed in an EBCO I
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true bearing and distance on a Lamber t Con
fo rmal Conic projection of the U nited Stat es
(USAF GNC Series) gave Zn 275°, d ist a nce
890 nautical miles.

For those interested in the origin of this
solut ion ; it is common to the practice of celes
tial navigation. T he a stronomical triangle de
termined by the observer's assumed zenith , t he
observed body, and t he north celest ia l pole is
a ssumed to be on the surface of the ea rth .
With the introduction of an auxiliary r ight

angle, the u nknown true posi tion of the ob
server is determined f rom t he known true azi
mnth and al titude of t he body. Range and
bea ring from one point to a nother on the
earth 's surface is simp ly a different solut ion
of the astronomical triangle. Now, point your
beam in the right direction, and good luck.

73
R efer to : A merican P ractical Navisrator-, H .O. N o. 9.

Antenna Systems. AF Ma nua l 52-19.
Ha n dbook of Electronic Tables and Formulae,
Howa rd Sarna.

f

Alen Bierbaum. K5VM C
332 At kins Avenue
Shreveport, Lc ulslene

setting and will give the

,1>,,, ~FRONT:NEL
'"

,"'. (NSTALL METER HER£

'---<> 0 ., TO REGEN CONTROl..

•
Using a conventiona l electrostatically sh iel d

ed loop, a deflection of one tenth mil was ob
tained fifty feet from a sixty watt transmitter
a nd a three tenth mil deflection at six miles
from a twenty watt transmitter.

One meter, one transistor , three resistors,
a bat tery , and yo u ha ve an "S" meter wh ich
will give better fluctuation indication t han the
meter on the Gonset Communicator III .

Happy hunting! ... K5VMC

is the most sensitive
best resu lts.

T he meter cir cuit here was built int o a mini
box just la rge enough to a ccommodate the
meter on one end. A socket was used fo r the
transistor but the leads can be soldered if ex
treme care is used to keep any heat from
reaching the tr ansist or . No special layout is
necessa r y and lead lengths a re not critical.
The only precaution will be that the leads fr om
the "Sixer" to the "S" meter should be
hooked exactly as shown and that battery
polarity is exactly as shown ; otherwise the
transistor will be damaged. To dress up the
a ppearance a mini ature impor ted "S" meter
was used but any 0 -1 mao meter will work
just a s well.

I n the HW-29 and t he new HW-29A , the
unit may be mounted permanently a s shown
in Fig. 2. The old HW-29 with the 8 mc modifi
cation kit can incorporate the "S" meter cir
cuitry by installing two banana jacks on t he
rea r a p ron and using an insula ted shor t ing
ba r when t he "S" meter is not in use . The
meter in no way affects operation of the unit.

• •

,,,

.,"

•

x,

•
TOREGEN
CONTROL

TO 11)0 K
PLATE RES

A S Mete r
For Your Sixer

D UE to the increased activity of s ix meter
hidden transmitter hunts and the influx

of the popular Hea thkit "Sixer," a n "S"
meter circuit was developed at K 5Vl\1 C/ l\1 to
a llow t he use of a "Sixer" on local hunt s.
The circuit is appl icable to the " Tenner" a nd
"Twoer" as well.

The unit con si sts of an inexpensive 0 -1 rna.
meter and a single transistor meter amplifier.
Half scale deflection is obtained on a signal
st rong enough to quiet the background hiss as
com pared to a pproximately one f ourth to one
t hird scale on a 20,000 ohms per volt meter
or a VTVM reading the voltage drop across
the plate dropping resistor.

When the detector is operating under no
shmal conditions, it draws less than one mi l.
A st rong signal ca uses the det ector t o dra w
just slightly more. Measurement of the voltage
drop across the 150K plate dropping res istor
produced approximately a seven volt drop
wh ich was not enough to give an accurate in
dication. A transi storized meter am pli fier was
built t hat would g ive 100 microamp sensit ivi ty
to a 0 -1 rna . meter . T he input was shu nted
to g ive approximately full scale rea di ng wi th
no sig nal. Application of a weak signal pro
duced about half scale deflection which proved
to be ample for hunts as well a s relative indi
cations in a fixed st a t ion use.

In operation, the meter function s as a t.ran
s is tor volt meter wh ich measures t he voltage
drop across the input sh u nt . The shunt is ad
j usted so that the meter pointer just begins
to deflect downscale with no sig nal input. This
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Bruce Boyd W3 QA
4 15 Widho m Rood
Belt lmc re 29. Mervlend

VLF 1961
VLF-very low frequency- is identi fied! by

t he FCC as t hat part of the radio f requency
spectrum between 10 and 30 kilocycles per
second. In the early 1920's these f requencies
were crawling with transoceanic commercial
circuits ,...hich have long since been abandoned
in favor of more profitable channels in the HF
region. Nevertheless, this band is far from
dead.

The U. S. Navy has found V LF sig -n als
ideal for reaching submerged subma r ines and
now operates a number of powerful stations
in t his frequency range including t he "mega
watters" N PG at J im Creek, Washing ton and
N AA2 at Cutler, Maine. T hese two stations,
along with NSS at Annapolis, Ma ryland and
NPl\I at P ea rl H a rbor, transmit weather,
press and traffic at good code-practice speeds.
\Vhen things get dull, t hey while away the
time sending "v's" in the t ime-honored manner
of long wave stations.

The National Bureau of Standards has de
terminedt that the transmission error in stand
ard frequency broadcasts is much less at VLF
than at higher frequencies because multiple
reflections f rom t he ionosphere do not take
place. As a part of a program" to establish
a uniform system of time a nd frequency br oad
casts of high accuracy, station N BA in t he
Canal Zone sends one second dashes on a
nomi nal f requency of 18 kc (offset - 150 parts
in 1010) with the frequency maintained to an
accuracy approaching one part in 1010.

C onverter for VLF

You can build a very simple converter that
will bring V LF signa ls into your regular ama
teur-band r eceiver. No a dditional tuning con
tro ls are used. T his device is similar in
principle to the more familia r cryst al-con
trolled VHF converter except tha t t he selected
mixer output frequency is t he sum of the in-

put and local oscillator frequencies ins tead of
t he di fference of these f req uencies.

T he schemat ic diagra m shows a converter
which consists of an input fi lter, a fixed loca l
oscillator a nd a mixer . A 6U8-A is used for
the mixer and local oscillator. T he oscillator
is crystal cont rolled for convenience and sim
pl icity. It is important to keep the oscillator
level as low as possible so a s not to block the
receiver, which must tune to within 15 kc of
the oscillator frequency. If a 3500 kc crystal
is used, t he combination wiII be automatically
self-calibra t ing'. F or instance, a 20 kc signal
will a ppear at 3520 kc on the r eceiver d ial. Of
course, a ny old crysta l in t he r eceiver's range
ca n be used at no sacrifice in performance ex
cept t he loss of calibration.

Component values are shown on t he sche
matic diagram. T1 is a % .6 vertical blocking
oscillator transformer from a discarded E m
erson TV set . The tr-ansformer is marked "B
12 1\1 18241 606" and peaks nicely in the 10
to 30 kc range. The 3500 kc crystal came from
a BC-696 command transmitter. T he trap, L2
C5, may be omitted, bu t it helps a lot if you
have st rong a mateur s ig na ls or har monics
from TV set osci llator s in t he receiver band.
L2 has 27 t urns on a %" diameter slug-tuned
form using No. 30 en amelled wire.

The a rrangement of components is not at
a ll critical. A coffee can cover will make a
good "breadboard" if you want to give the
circuit a quick try. T he unit shown in the
photograph was constructed on a 4'" x 2%"
x 2 %'" Minibox and is provided with a cable
and octal plug which connects with the acces
sor y socket of an NC-300 receiver. T he output
j ack is a B:\C fitting. Use a shor t p iece of
coaxial cable between t he conver ter and the
r eceiver inp ut terminals . Minimize pick-up of
if signals by keeping t h is connection well
shielded.

,-
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Receiver

The performa nce of t hi s converter depends
to a large extent on t he receiver use with it.
For best results the receiver should be as se
lective as possible and have good bandspread.
Remember, the VLF sta t ions are only sepa
rated by a kilocycle or so. U se a peaked a udio
stage or a Q-multiplier, if you have either , to
make tuning easier.

When you a re ready to t r y the converter for
the first time. connect it to a source of fi la 
ment and plate power and connect the out put
cable to the antenna and ground terminals of
your receiver. Tune the receiver to the crystal
frequency of 3500 kc and make sure the
local osci llator is working. There should be a
st rong C' V signa l at 3500 kc which stops when
you pull out the cryst al. Connect the largest
antenna you have to the converter input and
t une carefully between 3510 and 3550 kcs for
CW signa ls from t he VLF stat ion nearest you.

Some 80 meter C'V signals may get through
the converter too. Pick out one of t hese and
a djust the trap inductance, L2, for a mini
mum signal. Adjustment of the trap should
ha ve no effect on VLF signals. After you have
identified one or two of the loud VLF signals
and adjusted t he trap, tune carefully between
3510 and 3530 kc for some of the weaker
sta t ions. The conver ter has r easonable sensi 
tivity in the LF band also. If your input
transformer does not cut off t oo sha r ply and
you are not too far from NSS, their trans
mitters on 64, 88, 122 and 150 kc may also be
heard. The following table lists the VLF sta
tions heard on this converter in Baltimore in
1961, t ogether with their approxim ate f re
quencies.

Table I
Call Frequency kcs
NAA 15
GBR 16
FUB 17
NBA 18
NPG 19
NPM 20
NSS 22
NSS 64
NSS 88
NSS 122

Pootnotes e

1. Editorial. E lec tronics. April 1943.
2. "VLF Maine," Bureau of Ships Journal, February

1960.
3. " New NBS Standard F requency of 20 Kc Reported

F u rn ish ing Accura cies o f 10iO", gteetrente l)f'Sign.
"I a )' 11, 1960.

4. "Cha nges in WWV/ W W V H Standard Broadcast",
C(t. P ebr ua rs 196 1.

__ 0"

/F~~~;;;:::;;;;;;
--'-

--11-- . O.!6.0M P/A'h'£) ; WREGW
1 1 /'V/~CF,RO_ .4'PE"f' CUP

ing the ring end of t he tool.
To calibrate the VF O, use two of t he wire

tools. I nser t them through the vent holes in
the cabinet in a location so a s to engage the
slots in the high and low frequency adjust
ments for the range to be calibrated. The
normal calibration procedure can then be fol
lowed and adjustments made by turning the
ring ends of the tools as necessary.

These same tools may also be useful in mak
ing s imilar adjustments on other models of
Viking transmitters. . .. " ' 6N K E

ANY Cd1l'/'L"".i/EVr 4/"'
/"OR /Y,JNLJL[

Viking Transmitter Adjusting Tools
Occasionally the owners of Viking Valient

transmitters find it necessary to touch up t he
VFO ca libration and adj ust the modula tor
st at ic current. To do this, it has been neces
sa r y to pull the rig out of it s cabinet. T his ,
in turn, requires the removal of numerous
screws, connectors, etc. This lengthy oper a t ion
can be complet ely eli minat ed through the use
of a couple of paperclips or leng ths of .036 dia.
piano wire. Here's how it is done.

Afte r select ing your material, bend it into
the shape a nd size shown in the illustration.
The adjustments can be made with one tool ;
however, t wo will make the VFO ca librat ion
adjustments eas ier.

To adjust the modulator st atic current, in
ser t the "L" sha ped end of the wire tool
t hrough one of the vent holes in the side of
the cabinet. Then engage it wi t h the slot in
the sha ft of the appropriate potentiometer.
The current can be easily adjusted by turn-
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I n winding your coils a gr id dipper will
keep you on the right track. On L1 the coil
t a p to the base of Ql should be one fourth
of the turns from C2 and t he antenna tap one
half of the turns.

To align the converte r hook it up to your
receiver. Tune the receiver to the desired if .
Turn the converter on. Using a 50 mc signal
generator or grid dipper adjust the slugs and
R7 for max. sensit ivit y. Putting a multi-meter
in ser ies with the battery to measure current
will g ive an indication of whether the crystal

RCA 2N1177 rf and t he 2N1178 oscillator
transistors do a terrific j ob. These are two
ne.\\' t.ransistors by RCA for FM receiver ap
plication. By experimenting it was fou nd that
these transistors made the converter more sen
sitive than the ot hers tried. The 2N384 will
also do a fine job. The 2N247 may be used in
the oscillator section with less sensitivity be
ca use of its lower frequency cut off.

The 5K pot (miniature) R7 is used to set
the correct voltag-e from t he 9 volt battery.
The conver ter requires a pproximately 7 %
volts at 2.5 rna. By using a pot in series with
the miniature 9 volt battery for stora ge ease
in the converter as the battery voltage drops
the pot r esistance is decreased. The ba tter y
should last a long time f or continuous ser vice.
\Vi th the advent of 9 volt transistor radios
these batteries may be purchased almost any
where.

The construc t ion will not be covered in de
tail because of t he simplicit y. The wiring is
not critical so no difficulty should be encount
ered, just follow the schema t ic.

The chassis is a 2 x 3-3/16 x 1/16 inch fiber
board. Refer to the chass is layout to get the
approximate location of the components. A
piece of "do it yourself aluminum" (the
author used perforated) which may be ob
tained at a ny hardware store is formed into
a box a nd the chassis is mounted on it ( see
layout). The box ser ves as a switch mount,
pot mount, internal battery mounting and
RG-58 coa x fittings. \Vir e converter a s Indi
cated on the schematic.

Capt. J ohn J . Sury KSNIC/5
39 Nebreske Rood
Dyess A.F. B., Texas

6 Meter Transis tor Conocrter

"Litt le NIC"

T'HE popularity of transistors among the
hams is increasing by leaps and bounds.

The prices are reducing within rea ch of our
building hams (which are getting fewer by the
day). \Vith the advent of VHF t ra nsistors
hams, designers a nd manufacturers have been
experiment ing to make the transistor prac
tical for receivers, converters and trans
mit ters. Because of their size and low power
requirements they become the ideal device for
miniaturization for mobi lit y. The author at
tempted to design and build a s imple minia
t ure converter wi th t he least amount of
component s a nd fold ing s t uff and s t ill main
tain performance. The r esults of such endeaver
is the "Little NIC" 6 meter converter designed
for portabil ity with the Heath Kit Mohican
transistor receiver. Any r eceiver ca n be used
that tunes from 7 to 9 mc without not too
much of a modifica t ion. This little gem lays
nicely in the palm of your hand.

T he chief items con sist of 2 t ra ns istors
and an over tone crystal. The remainder of the
parts are normally found in a builders spa re
parts box. I t may be tuned to either 7 me if
or 8 me if without changing anything except
the crystal. A 42 me overtone cr ystal was u sed
in the authors model. A 43 me crystal was
t r ied with equal success. All that has to be
done is retune L2 and L4 for max. L1 need
not be retuned because it is broad.

It should be noted on the sche matic several
transistors are mentioned for Q1 a nd Q2. The

.;
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is oscillating or not. By touching the oscillator
coil L4 the current will change slightly if t he
crystal is oscillating. If it is not oscillating
the current will not change.

By cha nging L2 to the standard AM broad
cast band and changing L4 and the crystal to

resonate at 49.3 me, it should work fine with
an auto radio. A filter in front of the con
verter may be required to filter out the strong
AM signa ls. Get 'er built for the coming 6
meter DX season. Good hunting.

. . . K8NIC/ 5

Improved Side Band and Reception
for the SX-111

•
047
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•
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~ ,

1,,

CW or SSB with the AVC on, and the RF
Gain control may be r un wide open with the
audio turned down to a comfortable level.

. . . WpRQF

This simple circuit change to the SX-ll1
receiver will improve its operation on SSB and
does not involve the mutilation of the r e
ceiver in any way. T he only parts required
ar e a double pole single t hrow bat handle tog
gle switch and a .47 mfd-100 WVDC tubular
capacitor. The change consists of r eplacing
the BFO switch (S6) with the DPST switch.
Re-connect the BFO wiring to one side of the
switch. From one contact on the other side of
the switch connect t he .47 mfd condenser to
ground. Connect the remaining contact of the
switch to t he AVC line at the AV C switch
(S2b) . The ci rcuit is now wired so tha t when
the BF O is on a .47 mfd capacitor is connected
from the AVe line to ground. This will pro
vide for a fa st attack-slow decay action of t he
AVe circuit. The S meter will now work on
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Part 1I

A New Ponodopter Unit
J. H, Ellison. W6AOI and R. l. Hop ton. W6lQK

L A ST mont h we described a panadapter unit
t o be used in conju nction with a ny oscil

loscope and went into some detail describing
the advantages of panoramic reception. w e
poin ted out t he t ypes of information that could
be g leaned a nd indicated the u ses fo r it, and
s t ressed the fact t hat a compa ratively sim ple
a nd inexpensive ada pter unit would make it
possible to use your station oscilloscope for
t his purpose. T h is is accomplished with only
a mi nor modifica t ion to the scope, which rather
t han detrac t ing f rom its utility act ually a dds
t o it becau se t here are other uses for the
scope which req uir e t his modification. we
also described the theory behind the frequency
sweep system and t he method of synchroniza
ti on selected for it. Since t hese t wo a re t he
most impor t ant parts of t he panadapter i t is
essentia l tha t t hey be clearly underst ood in
order tha t you won't be tempted to make sub
stitution of components or values that can get
you in trouble in try ing' to get proper per
forma nce f rom t he uni t . W e don't mean t o
imply that changes ca n't be made but please,
- a ga in we say,- please read the first part
of th is art icle so you will know why certain
t hings were done as they were. ( Frankly, we
are just try ing to eliminate the letters that
describe multip le cha nges in a unit " con
st ruct ed exactly in accordance with your de
scription which doesn 't work, a nd who are
you tryi ng to fool?")

Assembling the Unit

T he circuit is r eproduced here a s F ig. 1
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and was descr ibed last mont h . T he chass is la y
out, Fig. 2, is made on a 7" x 9" x 2" a luminum
chassis such as the B ud type AC-406. As you
can see from Fig. 2, and the photographs,
t his size chassis accommodates all the pa r ts
comfortably, if you are reasonably handy with
the " t ools of t he t rade." La y out t he chass is
and use socket punches for the if transfor
mers and tube sockets, but be reasonably care
ful and accurate so you will not encounter
int erference problems when mounting and
wiring'. The 1'f t r ansf ormers known a s "K.
Tran" by Miller are recommended because of
the ease of mounting, Unfortunately, there is
no K-Tra n available for T-3 so you wiII have
to drill the seven holes to mount the type avail
able. T -3 must be modi fied before m ount ing
to p rovid e t he ce nter tap. Remove t he sec
ondary condenser a nd replace by two conden
ser s of twice the value connected in series a nd
with a center tap lead brought out through
the bottom of t he can. The orientation of each
tra nsfor mer and t ube socket shoul d be checked
f rom the phot os a nd t he wi ring diag ram t o
get short, d ir ect interconnecting leads, Check
the loop-stick for length before mounting. You
may have to trim the end of the paper from
about one-eighth of a n inch \,vith a razor blade
so that it doesn 't project below the bottom of
the chass is . T hen wind a g-Il-tu rn tickler
winding at the mounti ng end of t he loop-stick
about one eighth of an inch from t he main
winding, Lea ve the leads long enough to be
able to r everse t hem if the oscill ator doesn't
" take off." T h is may seem to be a very small
t ickle r winding but tha t is what we ended up
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Fig. I-TO is a stan da rd fer rite-cored loop stick . This was d isc usse d in last mont h's t ext.

with. T here are two sub-assemblies that should
be made before mounting. One is the detector
circuitry seen in the upper right corner of
the bottom photo, and the other is the decou
pling resistors seen at the lower midd le. The
detector circuitry is wired as in Fig. 3 on a
sma ll plaque or terminal board 1 lA, " x 11;2 1/.

Wa tch the diode polarity or you may end up
an upside down picture. The decoupling re
s istors can be a ssembled on a terminal board
a s we did or hung out in the wiring if you
prefer. T hose on the hoard from left to right
are R4, R6, R13 a nd RI 6. T here seems to be
no di fficulty with wiring dress; we used the
most direct approach in most cases, only
keeping clear the area around the crystal and
trimmer. Unwanted capacities there might
cause r inging in the crystal due to feed-back
or degrade the selectivity and picture due to
s ignal feed-through.

A few words now about certain components
are in order. The connectors on the rear apron
are the threaded type jacks that fit the con
ventional RCA phono pin plugs. The fuse
mount is desirable, but not essential. Similar
ly desirable, but not essential, is the small
pi lot light on t he front a pron. It is a neon
a ssembly runn ing otf t he 115 ac line through
a 100,000 ohm resistor. It won't light up the
shack like a Scotchman's reading lamp a s
some pilot lights do, but will remind you that
the power is on. As stated previously, the crys-
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tal doesn't have to be 1500 kc exactly. I t need
be only within the tuning range of the a sso
ciated if transformers. Plus or minus 20 kc
would st ill be sa t isfa ctor y. we used a plug-in
type filter condenser because it was conven
ient and available,-other types will do as
well. Any power transformer delivering the
same voltages and currents will do if it fits
the spa ce. Note the location of the solder ing
lugs before you a ssemble and mount the com
ponents and you will save time and have shor t
ground returns. T here are two on TI, two
on VI , one on T 2, two on V2, two on the crys
tal socket and one on V3. T he two if tube
types were chosen for high transconductance,
but there are ot he r types that match the same
socket connections. In fact, if the suppressor
connection is returned to cathode instead of
ground many tube types are suit able, but
check the Tube Manual fi rst. In general, we
might say that the components specified fit
easi ly in the space, but if you subst itu te in
discriminately, you're on your own. If a
cabinet is desired for t he unit. the B ud CU
879B will take the chassi s with the cabinet
covers on top and bottom instead of f ront and
rear. T his is a real convenience for access. No
specia l sequence is necessa r y in wiring except
for the sub-assemblies previously mentioned.
The decoupling resistors are used in the plate
and screen supply leads as normal precau
tions against interaction and instability. T hey
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the crystal. Couple a VTVM to the detector
output and feed a freQuency cor r esponding to
t he crystal into the 6BE6 mixer plate and
a lign the t wo if s ta ges in the usual manner.
J ust be sure that the mixer oscillator sweep
is at zero and that it s frequency is well above
1500 kc by backing the slug all the way out.
Once the if transforme rs a re a ligned, no fur
t her touch ing up is necessary because of their
broa d selectivity relative to that of t he crys
tal. T heir sole f unction is ga in.

T he next step is to get the mixer oscillator
st reng t h set and on frequency, a ssuming it
is oscillating. Screw the slug well in and find
the osc illator s igna l in t he upper part of t he
Broadcas t ba nd . U se a shor t wire from a
broadcast receiver an t en na connection hooked
over the loop-stick to get a quick check of
",'here you are. If no signal appears, reverse
the tickler leads. Once the oscillator is run
n ing , measure t he de voltage on t he oscillator
g rid wi th a VTVM. Between -5 and -8 volts
is sa t isfactor y, but it must no t be higher or
you will be in trouble. As expla ined in last
month 's article, t he rf swing of t he oscillator
and the sweep voltage swing must not OVer 
lap. H ook up t he output of the adapter to t he
scope ve r tical a mplifie r input and hook up the
sweep t ake-off f rom the scope to the sweep
input j ack on t he ada pter. Set t he scope sweep
at about 30 cycles a nd sync it to t he ac line
in whatever manner your scope does this (in
ternal switch or external jumper) . Incr ease
t he scope hor izontal gain to draw a base line
and posit ion t he base line somewhat below
center . Now we will check the adapter oscil 
lator performa nce. Measure the de voltage on
the diode cathode with t he sweep cont rol a t
zero. (Use a VTV::\I because a ny other type
will give a false reading if the meter requires
cur rent.) It should read 18.5 to 19.0 volts. If
it doesn' t, the resistor s R7 or R8 in the vol
tage d ivi der must be adjusted to give that
reading. Now, leave the VTVM connected and
advance the sweep control to about half scale.
I f there is any cha-nge in the voltage reading
on the d iode cathode it shows t hat the d iode is
conducting and either the mixer oscillator bias
is too high or t he sweep is too great. Assum
ing t hat we ha ve adjusted t h is properly, t he
oscillator should be set by the slug' to a fre
quency which is the sum of the main r eceiver
if (455 kc or thereabouts) and t he crystal
frequency (nominally 1500 kc) . Don 't bother
wi th the band center control at this time, i t
can be set later.

Now we can get the crystal fil t er circuit
lined up properly. P ut the crystal back in
the adapter and feed a signal to the a dapter
mixer grid at the if frequency of your re
ceiver. Now advance t he sweep width con t rol
about one qu art er open and the crys tal r e
sponse curve will a ppear on the scope. You
have three adjustments to play with, namely,
the crystal trimmer or balancing condenser
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Fig. 2

insulated pin jack on the outside of the scope
ca se . Don't worry about t he voltage magni
tude available, it will be more than enough.

The first st ep in aligning the unit is to get
the 1500 kc if's on frequency, which will be
t he actual frequency of the crystal. This align
ment is not critica l because the pass band of
t ransformers at t hi s frequency is at least 20
times that of the crystal. Set the crystal
trimmer at about half capacity and remove

were put in at the start, not a s cor rective
measures. All other com ponen ts can be iden
tified from t he photos.

There a re two items to be taken care of in
t he a ssociated equipment, the receiver and
scope, and they might as well be gotten out
of the way first. If we don't, we reach a point
in alignment where we have to stop and do
them before we go on. So fi rst t o the r eceiver;
- a s men t ioned la st mont h, connect a 50K re
s ist or to the plate of the mixer tube and bring
the other end of the resistor out via a shielded
cable to the input of the adapter unit. Try
to keep the length Jess than 30 inches so that
the cable capacity doesn't shunt off the s igna l
appreciably. If you make up t he permanent
cable instead of the temporary r ig you won't
have to peak up the front end after tune up
and alignment. Next refer to your scope
schema t ic or Inst r uct ion Book and find the
lead from the horizon t al amplifier plate to
t he scope deflect ion plat e. T his is t he lead t hat
is going to f ur nish us with t he horizontal
sweep voltage for the adapter. Connect a .05
mfd ceramic condenser to this lead and bring
the other side of the ceramic condenser to an
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a nd the crystal input t ransformer primary
and secondary. Get the maximum height re
sponse with the primary first. it won't need
any further peaking. Now peak the response
with the secondary and start adjust ing the
crystal balancing condenser. You will see the
crys ta l rejection not ch appear on one side of
the curve as you adjust , t hen t he cu rve will
become s ymmet ri cal, a nd then as you continue
adjusting yo u will see t he notch appear on
the other slope of t he r espon se cur ve. Work
t he seconda ry t uning and the trimmer t uning
togethe r until you are satis fied that you have
the best compromise of the t hree f actors, re
sponse shape symmetry, least r esponse curve
,v-idth and maximum response height . Not ice
t he shape of the curve when the notch is pres
ent. T he skirt at the notch is practically ver
t ical bu t the other skirt slopes off a t quite an
a ngle, a nd t he response curve is rather broad
at the base li ne. The symmetrica l curve with
no not ches will be rathe r less th a n hal f a s
wide at the base li ne, indica ting better selec
tivity a nd bette r resolution. Th is is a vivid
representa ti on of what happens with your

36

receiver crystal fi lter when you t ry to "notch
out" an inter fer ing signal. You may knock
out one but you open t he gate for other low
level interference. Xow vary t he sweep widt h
control a nd you will see the r esponse curve
grow wider or nar rower as the cryst a l pass
band becomes a larger or smaller percentage
of the t ota l sweep width.

The next st ep is to adjust t he broad band
input st ages of the adapter. This requ ires a
signal generator tha t will t u ne f ro m 400 t o
500 kc. What we want to achieve is a response
cu rve in the adapte r which has a hump at
both the low end and t he h igh end of the
pass band. T he companion recei ver will pro
duce a hump response in the middle of the pass
band and if the three humps are a ppropr ia tely
spaced t he result will be an over-all response
that will be fa ir ly flat. This flat r es ponse will
resu lt in a ll signals on t he scope s howing u p
with thei r true re la t .ive st r engt hs . T he most
sat is f'actm-y ap pro ach to reach t h is cond it ion
is to make a p relimi nary adj ustment of the
ada pte r by itsel f, followed by a f urthe r ad
justment in conj unction wi t h the receiver .
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The reason for th is is tha t no two receiver s
a nd antenna systems have t he same response
curve, so t hat t he desired flat response can
only be obtained with your own receiver and
a nt enna . A lthoug h it is seldom mentioned,
note tha t the r eceiver an ten na trimmer ad
justment ca n have a cons iderable effect on the
shape of the response curve. Also, in a muIti
band receiver any lack of tracking in the os
cillator, mixer and rf stages will distort the
respo nse cu rve s ha pe . You can check your
receiver inte r na l alig nmen t on var ious bands
by this observation.

1. Put a 455 kc s ignal on VI plate and tune
T2 secondary (top) for ma xi mum response on
scope.

2. P u t a 435 kc s ignal on VI grid and tune
T2 primary (bottom) for maximum response.

3. Put a 475 kc signal on V I grid and retune
T 2 secondary for max. response.

4. Put a 455 kc signal on regular ada pter
input a nd tune Tl seconda ry (top) for max.
response.

5. P ut a 435 kc signal on adapter in put and
tune T'I pr imary (bottom) fo r max. r es ponse.

6. P ut a 475 kc s ig nal on adapter input a nd
retune Tl secondary f or ma x. response.

7. Repea t steps 2, 3, 5 a nd 6 to peak re
s ponses.

Now hook up to t he regular receiver and
fi nd a stea dy non-f ading si g na l (or f eed in
one on a funda mental s ignal) on some con
venient band . Tune it in carefully, peak the
antenna trimmer and then tune from about
40 kc below to 40 kc a bove the signa l while
watch ing the scope . It s hould remain fa irly
constant in height (plus or min us 20 %) if
your a dj ust ment s are correct. If there are
very low or very high response points anywhere
but t he ver y edges of t he pi cture , touch up T l
and T2, but go easy. At th is point all touch
up adj ustments interact a nd some compromise
must be accepted. On the other hand, if you
have access to a multi-vibrator for rf you can
use it now as a signal so urce a nd see the en 
ti re response curve like a picket fence and
very quickly get the best over-a ll adjustment.

Band Center Adjustment
T he band center adjus tment is pretty ob

vious. With the r eceiver and adapter wa r med
up and stabilized, p ick a s ignal, tune it in
exactly by ear, put the band center control
at mid-position and center the signal on the
scope by t rimming with t he oscillator coil
sl ug. You s hould calib rate t he sweep width
control by mea ns of ei ther a signal generator
on a high frequency band or by a receiver
with a calibrated dial. Tune the generator to
move the signa l f rom the midd le of the scope
to the edges , both d irections. Don' t try to get
too much sweep, 5 kc, 20 kc, a nd 40 kc are
sumrested points , cuch of course, giving plus
and minus the amount from Land center. Re
member that the sweep width setting in kc
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IS a true setting on any band because it is
a percent ag e of the if frequency, which is
fixed. Thi s completes the alignment of t he
unit. To many it may appear we have gone
into too much detail, but we have tried to give
a detailed descr-iption in proper sequence and
cover ques tions tha t might arise from t hose
who are not familiar with panoramic receiv
ers. WOe hope they can get a clearer picture
of its operation while building and aligning
it. Of cou rse, no amount of words takes t he
p lace of ac tually going through the steps by
oneself either in an oi-Igi nal approach or fol-

TO SIGNAL OUTPUT Jo\CK

"

o

TO ~T4

Fig. 3

lowing somec ne 's description. Fortunately,
t here is ver-y little in the entire job that can
go out of a lig nment so you can be assured of
long time satisfactory performance when the
adapter is fini shed.

Interpretation of Patterns

In the text of both parts of this article we
have described in more or less detail, the
types of information produced by the pan
adapter. Now let's consider some of the pat
terns, fi r st those appearing at nor mal sweep,
say a sweep of 20 kc where a signal is fairly
narrow. Fig. -la is a typical C'" sig nal (or
an unmodulated carrier) which appears and
disappears with keying'. A frequency shift
keyed teletype s ignal will look the same as an
unmodu la ted carrier except that it seems to
j itter erratically with the keying characters.
A carrier with Fl\l applied will "fuzz up"
with modulation as in Fig. 4b and clear up
wi t h no modulation . Note t he s imi larity of
all these signals. T hey are all characterized
by a constant amplitude signal, neglecting
fading, of course. All appear as signals origi
nating at the base line and reading up from
it , rather than signals reading above a nd
below a middle ax is . This is because we are
viewing a response curve and not actual rf
or af voltages. Pulse noise such as ignition
noise will appeal' a s in Fig. -tc. E ither spikes
or triang-les or both may OCC UI' . They us ually
appear at several points, equally s paced , and
do not move with tuning although they may
run s lowly across the sc ope either way. This
is typical of ignition type noi se . They are also



overlap. If we could trace the outline of all
these frequencies at anyone instant we would
g'et a curve just like that produced by an A~l

aignal. Aga in, th is is because we are viewing
a response cu rve so we will not see an unsym
metrical g ro up right 01' left rep resenting upper
or lower s ide band, but we will see ex tens ive
a mpl itude va r iations.

All the forego ing discussed wide sweep pat
terns. If the sweep is narrowed to say 3 or
4 kc each type of pattern wiII broaden to fill
the scope face. A teletype signal under th is
condition reveals some interesting' informa
tion about fa eling a nd multiple path propaga
tion. You will see t he two response curves
represen t ing' mark and space separated by
t he fr equency shi ft, a nd you ca n see each fad
ing' relative to t he oth~r, even though the
t ime int er va l between them is measured in
millisecond s. Si nce fading is a measure of
multiple path lengths. absorption and many
other things this gives us a mental image
of ionospher ic propagation which is rather
different from the popular conception of a
reflecting surface. T his and other pictures in
dicating dr asti c fad ing shows us how our re
ceivers and the human ear average out signals
over time a nd intensity to produce copyable
s igna ls .

At zero sweep and with the receiver and
adapter centered on a s ignal, we can see the
modulation frequencies on an A~l signal just
? s the audio would appear on a scope, swing
109' equally above and below a horizontal axis .
T he same picture cou ld be obtained with a
SSB signal if a st rong local signal to supply
the carr ier is inject ed a t the antenna. Nor
mally, keyed signals fluctuate so radically
t hat the signal biases itself off the scope.
T he level of a C\V signal, however, can be
set to show keying characteristics even though
a stationary pattern can not be had. You will
get a picture like Fig. 4f at any instant. The
leading and tra iling edges of keyed characters
ca n be caught "on the fly" and t ransients that
produces clicks a nd key thumps can be plain ly
seen. I

T he la st few paragraphs on patterns will
give you a starting point for making use of
the panadapter other than as a signa l seeker.
You wiII find many more than we could tell
you about. Per ha ps you wiII be interested
enough to pass on such information to the
rest of us, either on patterns or on other uses
for the panadapter . \Ve haven't exhausted it s
potentiali ties by any means in this article.
One nice feature which wasn't planned is the
control obtained at narrow sweep. One of the
major difficulties in an original design is re
s ist ing. the temptation to "improve it" long
enough to use it and write it up for others.
(The E ditor somet imes gets difficult, too!)
Wd l, we resi sted the temptation (so far)
a nd wrote it and we will leave it to J"OU to
improve i t. . .. WGL QK .•• W GA OI

e

f

p

Fig. 4
const a nt ampli tude signals because the of
fe nding source is usually close by and no fad 
ing exists. T his persistent regular pattern is
typical of man-made interference as contrasted
with sta t ic or random noi ses which appear in
shor t irregular bursts .

Now consider an AM signal which wiII look
like Fig. 4d with modulation. You will note
that t his signal while still ha ving t he r esponse
curve shape, varies in amplitude about a mid
dle level which is the unmodu lated ca r r ier,
and swings with 1000/0 modula tion to t wice
a mplitude and to zero amplitude in t he audio
cycle. Unsymmetr-ical modulation ca n be de
termined by comparing the amount of swing
above and below the mean when a steady mod
ulation tone is used. Over modulation will
be manifested by a n excess of the upward
swing over t he downward swing combined
with t he a ppeara nce of brig-ht spots on the
downward peaks a t t he base li ne. When this
occurs you will freque ntly fi nd splat t er pulses
spaced each side of the main curve and syn
chronized with modulation. Don't be misled
into thinking these low amplitude peaks a re
unimportant. The reason these are small on
the panadapter is because they are at the
edges of the response curve, but to the list
ener tuned to t hose frequencies they a re a ny
thing but small.

SSB signals a ppear in bursts at a fixed
poin t on the scope. T hey resemble Fig. 4e in
at a nta neously, but emanate from t he ba se line
like a keyed s igna l. In fact, t hey are keyed
s igna ls of many frequencies, the s ideba nd fre
quencies generated by the voice in the sup
pressed carrier system and transmitted
s imulta neous ly. ' Vl' don't see them a s sepa ra te
spikes because t hey run togethe r, shirt and

.,
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Plate Modulate Your DX-40
Fred Blech ma n K6UGT
145 12 Daubert St.
Sen Fernando. csur,

is almost self explanatory, especially when
compared to the DX-40 schematic in the Heath
manual. However, for those that prefer to
make the changes step-by-step, here are the
detai ls :

(Refer to F ig. 1 and Photo 1)

(1) Inst all a D PDT switch, toggle or slide
type, between the key jack a nd the f unct ion
switch on the front panel of t he DX-40. This
switch will be called S1A and S1B.
(2) Inst all two insulated banana jacks (J 1
and J2) on the rear apron be~veen the mike
input and the antenna output connectors.
Space these banana jacks so that the centers
are three-quarters of an inch apart, to allow
mating with a double banana plug from the
modulator.
(3) Remove the wire from function switch lug
#3 and solder t his wire to SlB center lug.
(4) Solder a jumper wire between S1B " In
ternal" lug' and fu nction switch lug #3.
(5) Inst all a two-lug terminal strip (TS1 and
TS2) to the unders ide of t he chassis in a
convenient spot (see P hoto) .
(6) Connect (do not solder yet) a 54K 5 watt
resistor (or one 10K 2 \V and two 22K 2\V in
ser -ies } between the two terminal strip lugs
TSI and TS2.
(7) Solder a wire from S1B "external" lug
to lug TS1 of the new terminal strip. (Note:
E ither lug may be considered TSl. The other
lug will then be TS2.)
(8) Remove the wire from function switch lug
#7 and connect (but do not solder yet) to ter
minal st ri p lug TS2.
(9 ) T wist two 14-inch long in sulated wires to
gether to make a twisted pair. Str ip lA-inch
of insulation from each end of both wires.
(10) At one end of the twisted pair of wires,
solder one wire to banana jack J1 and the
other wire to banana jack J2. Route the
twisted pair along the existing cabling on the
underside of the chassis to the front panel.
(11) Solder one of the twisted pair wires to
function switch lug #7.
( 12) Solder the other twisted pair wire to
terminal lug TS2.
( 13) Remove t he wire fro m fu nct ion switch
lug # 10 and solder it to S lA " internal" lug.
(14) Solder a jumper wire between center lug
of S1A and funct ion switch lug # 10.
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F i& ure 1. DX -t O circuit cha nges for plate modula
tion.

T il E advantages of plate modulation over
screen or cathode modulation are consid

ered to be worth the extra cost of the rela
t ively higher powered modulator required.
This article describes a simple modification of
the DX-40 to allow its use with an external
plate modulator, yet allows the operator to re
turn the DX-40 to its original circuitry a t the
fl ick of a panel switch for built -in controlled
carrier modulation, or for C\V operation. T he
only parts required are a simple DPDT switch,
a resistor, a small terminal strip, two banana
jacks, a double banana plug, a couple of feet
of hook-up wire-s-and the modulator.

The UM-! Universall\Iodulator (Globe Elec
tronics, $34.95 in kit form) is ideal for plate
modulating the DX-40. It furnishes 25 watts
of audio, so running the DX-40 at slightly over
50 watts input results in almost 1000/0 modula
tion. Signal reports verify the improvement
with plate modulation, especially under poor
band conditions or QRM.

The schematic showing t he changes (F ig. 1)
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This com pletes t he wiring. Now here's the
way to use the DX-40 now t hat it's mod ified:

Plate Modulation Operation

(l) Put t he new switch S1 in the " external"
pos ition .
(2) P lug the mod ulator out put (pi ns 1 and 8
of the UM-! accessory socket ) into JI-J 2 ba
nana jacks just installed on t he back of the
DX-40. A double banana plug is very conven
ient for this connection. The modulator output
tap should be about GOOD ohms. If you are
using- the Ul\I-l the 6500 ohm output ta p will
match the DX-40 very nicely.
(3 ) Connect ~..ou r microphone to t he modula
tor input .
(4) Put the DX-40 func tion switch in the
" T une" position and adj ust the grid drive to
about 2-3 rna.
(5) Put the function switch in the "Phone"
position, dip the fi nal and load to 100 rna. plate
cur rent. Oper ation above 100 maois not recom
mended in this mode.
(6) Advance the gain control on the modula
tor as you spea k into the mike. You will prob
ably hear the modulator talking back to you
a li ttle and t he plate cur rent needle on the
DX-40 may flicker. Adjust the grid drive con
trol to stop the flickering during modulation.
\Vith the UM-l and a crystal mike t he modula
tor ga in control may be run "wide open". Don't
eat up the mike, however. Adjust your voice
power and mi ke distance from on-t he-a ir
checks or with an oscilloscope.
(7) When using the UM-l Modulator , it may
be switched on and off with the DX-40 auto
rnat .i cally. Just connect the coil of a 115 volt
60 cycle relay to pins 5 and 6 of t he DX-40
accessory socket and connect the contacts of
the relay ( the normally open contacts) to pins
4 and 5 of the Ul\l-l accessory socket . (If
there is a jumper between pins 4 and 5 of
the U:\l- l socket , r emove it, of course).

C ontrolled Carrier (Internall Modulation

( 1) Remove modulator input plug at JI-J 2.
(2) Put a jumper across J I -J2. (A double

40

banana plug' with a wire jumper makes a quick
chang-e even quicker ) .
(3) P ut the new switch 8 1 in the "internal"
position.
(4) Connect your microphone to the DX-40
mike input connector.
(5) Since all interna l wiring is now electri
cally ide ntical with t he or igina l wiring, t he
DX-40 should now be operated just as if you
never sa w this artic le in the first place.

CW Operation

F ollow steps (1 ) , (2), and (3) descr ibed
above for Controlled Carrier Operation. Then
foll ow step (5).

That's all there is to it . \Vhew !
. . . K6UGT

Noh' I: Use 10K 2 W and two 22K 2W (or ~ i m ilar)

in ser-ies . Screen current is a pp roxima'tely 8 rna.
. ' o l f' 2: when con trolled ellrr ipr nper-at.ion is 11("
sir-ed shor-t out JI-J 2 and switch 8 1 to " Internal ."
Don't fo rKt't to chnnee the mike from t he modu
lator to the DX_.fO. Sotf' 3: Sw itch 8 1 m ounts
nicr-ly on the front panel. J t·J2 are ban a nn jaek",
whic-h mou nt on r-ent- apron of the DX.40, n cnr t he
mik e input. S o t l' .f : Wh en u sine the ex ter nal
modulutor- load to 100 rna p late and 2-3 rna grid
w it h the function switch on " P hone:' Ad jus t the
gril l drive rur a sh 'IlI!)' mete r- when m odulatinl' .

Minimizing

Test-Lead

Requirements

When you're using seve ra l types of test gear
in the sha ck, the number of different types of
test leads required rapidly reaches the point
of total conf usion.

The usual snarl of test leads can be reduced
to only two or three sets sim ply by standard
izing the connectors used on the various items
of equipment. One of the best connectors to
use for this purpose is the ordinary mike fit
ti ng (Amphenol Ser ies 75 or equivalent ) . This
connector is a modified coax termina tion for
rf gear, a completely shielded joint for audio
and low-level meters, and it isn 't so expensive
that conversion of all your gear will drive you
to bankruptcy cour-t.

T ypically, th ree 3-foot leads--one made with
flexible coax such a s RG-58A/ U, one with
mike cable, and one with test-lead wire--will
be enough. Use gator clips on the other ends,
or a set of universal test prods. A 3-foot ex
tension of HG-58A/U with a type 75-MCIF
connector at each end adds to t he versatility.

• . • K5J KX /6
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An Economica l

Socket for the 4-1000A

o ~E ,of t,he j~i~ye:st items to a p pea r on t he
SU I plus market, at a now modest cost, is

~he. 4,-lOOOA. Of the many virtues th is tube has
I ~ I t S excellent a pp lica t ion to g rounded grid
linear-a, by now well covered in popular li t era
ture to date, therefore not requiring repetition
here. E ven the 7 ¥.? volt filament t ransformers
necessary have a ppeared at r ea sonable prices
a s surplus. So far, so good-but not the
sockets!

A search th rough the la t es t stock ma rket
~epo:t~ and the usual local stores, a s well a s
mqurrres over the air, fa iled to r eveal a ny
source . of supply. It seemed downright di s
couraging to pay more for a socket than for
the t ube!

The t ube manufacturer 's specifica t ions rec
ommend forced -an- cooling be provided in or
der to maintain base seal temperatures below
150" c.ent igrade, a nd t he pla te sea l below 200 °.
The ai r-flow rate recommended is 30 cubic feet
per minute below 30 megacycles, r ising to 45
~fm at 110 mega.c~cle s. However th is sturdy
Jug has the capability of more than 3 kilowatts
average plate input, which is considerably
more t ha n the law allows a mateurs. This fa ct
would lead one .to t he idea t hat a lesser input
could get by With less st r ingent specifications
due to the lesser t emperatures encounte red
when operating at less t han one-third of the
maximum ratings.

T he specific at ions go on to say that in t he
event a n air-system socket and a ir chimney
a re not used, air must be circulated t hrough
the base of t he t ube and over the envelope sur 
face a nd plate seal in suffic ien t quantities to
maintain t he temperatures be low t he maxi
?lum ratings. Also, that sea l-temper at ure rat
mgs may. require cooling air to be supplied to
the tube If t he filament is maintained a t oper
ating t emperature during sta ndby periods.

JULY 1961

F urther socket research revealed that among
the tubes with the sa me p inn i ng are the
Amperex t ype 60791AX-9908 which has beea
used in both commercial and amateur class C
and linear amplifiers . The sa me pinning is
used for the indus t rial triode type 5868/ AX
9902 and a new SSB developmental t ube t ype
QB 5/ 2000. The ratings for t he lat ter looks
mighty inte resting for a ma teur use bot h in
g rounded g rid and grounded ca thode, and t he
a uthor feels that it is worthy of an a rt icle de
scr ibing its character istics. None of t hese tubes
requi re fo rced a ir cooling , and t he socket used
is t he Amperex S-37r 3, ava ilable through dis
t r ibutors at $4.50 net.

\Vhile the socket a sse mbly is not recom
mended for the 4-1000A due to the forced air
requirement s, it is easily modified. It is metal
with cer amic pin supports, rather t ha n a ll
ceramic. There is enough clearance bet ween
t he pin su pports to drill holes matching t he
base holes of the -i -I OOOA, t hus provid ing a
mea ns fo r the a ir flow to the base seals, and,
should a chimney be used, to the plate sea l.

As rna)" be seen in t he photo, t he d ist ance
between pins 2 and 3, a nd 3 and 4 is greater
t han bet wee n t he ot he r pins. These t wo holes
were d rilled with a 5/16" bit. The other t h ree
were dr illed with a 17/ 64" a s t he maximum
size per mi tted by the a vailable space. Of
course t hese sizes a re not critical, bu t should
be a s la rge a s possible a s long as care is
exercised to insure the holes are not so large
a s to dama ge t he ceramic pin s tandoffs while
dr illing. It will be a mu ch eas ier operat ion if
you use a center punch marking the cente r of
the widest space between each pin, as may be
seen in t he ph otograph. Drill a small pilot hole
fi rst . This hole will a utoma t ically be aligned
to t he 4-1000A base holes if ca re is used in
center ing, a not too difficult process. The entire
opera t ion ca n be done fa ster than it takes to
tell a bout it.

A word about chimneys. You may be wonder
ing where to get a suita ble glass chimney. You
can use a metallic fruit juice can, which would
be sat is fa ctory. In case t his seems sta r tl ing, I
have some 4-250A sockets t aken from surplus
equipment which use meta l chimneys. Admit
tedly you will miss t he beautiful glow outlin ing
t hat pretty r osy-hued plate. My good fr iend
Ike, \V9RUK ha s been running his 4-1000A for
a bout two yea rs without a chimney and with
ou t adverse resul ts. He just uses a fan aimed
at t he tube, using t his socket. As a matter of
fact, he hasn't even drilled holes in it. H e just
mounts it above the chassis a nd allows the
general flow of a ir f rom t he fa n to do the
tr ick. Drill ing t he holes, however, will g ive you
additional sa fe ty by improving the air flow di s
tribution and will not interfer e with later use
of t he 6079 or QB 5/2000. 73

Charles E. Spitz, W4AP I
1420 S. Rendclph St.
Arlington 4, Virg inia
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1000 kc xtal is used, mainly to determine the
band edges. The disadvantage of this is that
you may, unless very cautious, use the wrong
harmonic and be 100 or 1000 kc off. A further
question when using this type of measuring
equipment is interpolation. By this I mean,
how do you check your frequency if it is not
an exact multiple of 100 kc? Elaborate cali
brators use multivibrator chains to cut the
signa l interval to 10 or 1 kc. Some even have
built in interpolation oscillat ors which can be
calibrated internally and will cover a 100 kc
inter va l. However, it is possible to measure
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any frequency exactly using only a minimum
of equipment. A communications receiver is
desirable, although not necessary. The absorp
tion wavemeter mentioned previously can re
place it. An oscilloscope, audio oscillator, and
x tal calibr ator are essential.

Added to the above equipment you mu st
have a mixer, which can be built easily with
two germanium diodes. See Fig. 1.

F irst though, before checki ng a n unknown
frequency, you must check and ca librate your
equipment. T he xtal calibrator ca n be a djusted
against WWV, preferably at as high a fre
quency a s possible. This should be done just
before the unknown frequency is measured.
Wait until t he W'VV tone stops, and adjust
the calibrator to zero beat. When the tone re
t urns, adjust the calibrator further until the
chopping oC the tone is a s slow as possible.
You may have to do this severa l times, to be
sure of the correct setting. An error of one

C. L. Henry
19 10 Kirby Ave.
Chettenooqe 4, Tennessee

I N amateur radio, a knowledge of your operat
ing frequ ency is essential for many reasons.

First of all the F CC requires it. Remember the
old sa ying , "don't fight city hall." Then too,
would you tell a fri end "shift frequency OM
to 3.5 mc or so ?" Or maybe, "our net operates
at 29.2 me, I think?"

No, we all have a very definite interest in
determining f requency, somet imes even to the
exact cycle.

Frequency measurement is possible in many
ways, and each has it's own distinctive di s
advantage. Possibly the s implest , and least
accurate, is the absorption wavemeter, which
is merely a parallel resonant circuit. Although
simple to construct and opera te, it is insensi
tive, and interacts with t he circuit under test.
If you had a coil with infinite Q, and coupling
so loose there was no interaction, accurate
measurements might be possible this way. The
absorption wavemeter is useful in another way
however, which I shall explain shor tly.

The ot her t ype of frequency measurement
equipment commonly in use by the amateur is
the xtal calibrator. Usually either a 100 kc or

Measuring

Frequency with

Simple Equipment
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cycle at 20 me is an error of 0.000005% , which
is close, real close!

Next you must calibrate your audio oscil
lator. In most cases it is easier to run a graph
or chart on the dial error rather than try to
rework the oscillator. The dial can be checked
at several points, and a line drawn t hrough
t hese print s on a g ra ph. A straight line should
result. See Fig. 2. T his chart can t hen be
checked occasionally, and corrected. Let the
audio oscillator warm up for several hours.
T hen. using t he scope, check the lower fre-,

•

A custo m built calibrator gives qr eeter lIC

curecv. The eelibretcr contains 1I 50 li nd 10 ke
mu ltlvibreter chain, t og ether with a 200 ke xtal
standard.

quencies against the power line frequency.
using Lissa jous figures. F r om 20 to 600 cps
this should be possible. From 600 to 6000 cps
Y0 U can use the 600 cps tone from W\VV (con
nect the a f output of your receiver to the verti
cal input of the scope), since ratios up to 10 :1
can be read easily with Lissajous figures .
Above 6000 cps use t he 100 kc xta l calibrator.
All the checks a re made by applying the a udio
oscillator to the horizontal input of scope. The
vertical input is connected to the unknown
frequency.

A n alternate method which can be used on
some scopes is shown in F ig. 3. \Vit h t his
method of using in tensit y modulation of a
sta ndard circle, ratios of 100: 1 can be read.

\Vith your equipment calibrated, you now
have the equivalent of a $1000 frequency
meter. Now let's put it to work. The first th ing
you will want to measure is your transmitter
frequency. A ssuming you operate xtal con
trolled, use t he following procedure (if you
use a VFO, you will want to check the dial
at several points on each range a nd run an
other graph).

You must determine the approximate f re
quency of the unknown signal first . Do th is
with your receiver and xtal calibrator or wi t h
an absorption wavemeter. In making th is
check, remove the a ntenna from )TOUr receiver
a nd use only the oscillator or VF O stage of
your transmitter. This will prevent a n er
roneous reading f rom an overloa ded receiver.

JULY 19b1

Using the calibra ted a udio oscillator lind os
cil loscope to interpolate the beat between the
d al ca librator and the unknown signal . Do t},js
several times to be sure of th e resu lt.

Xow suppose your unknown frequency seems
to be 3550 kc. Beat this signal with the xtal
ca librator by using a mixer , such as t he simple
diode type descr ibed previously. The out put of
this mixer will be the d ifference between the
100 kc harmonic and the unknown signal , hav
ing a maximum of course of 50 kc. Apply this
signal to the vertical input of you r oscil
loscope. The cal ibra ted a udio oscillator is con
nected to t he horizontal input . Li ssa jous pat
terns can then be used to determine closely
the beat difference, as in photo. If a three
to one ratio is obtained at 16 kc on the audio
osci llator, the beat di ffere nce is t hree times
this or 48 ke. Our unknown f requency is found
to be 3548 kc, with an error depending on t he
accuracy of the audio oscillator. If the oscil
lator is within 0.5 %, and this is easily possible,
our final measurement will be 240 cps or less ,
which figures out to be a pproximately 0.007%
at 3548 kc. If a one to one r a tio is possible,
the error will be less. F or instance, if a one

(Continued on page b5 J

K4TSD is ad justing II home built Ital ca libra tor
against WWV at 20 mc. ..By doing the ca li bra
tion several times, it is possibl e to get it " on
the nose."
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Seymour Denby W 2BNW
Me tro Electronics Corp.
172 Wesh inqton s-, N. Y. C.

From

My Side

of the

Counter

A T least once every day, a customer-who
may be a fireman or a successfu l lawyer,

-will sa y to me, " I envy you, Sy . .. making
money at your hobby. Nothi ng but radio
gea r all a round. \Vhat a way to make a liv
ing !" Most of t he t ime 1 don 't a nswer; there
is no ansv....er to t hat one. B ut it's t ime, I
think, to put down on paper one ham's reac
tion s to living all day with his hobby.

I've been a ham since my teens-and let's
not discuss when that was. J ust for the r ecord,
I run a radio part s store on New York's
Rad io Row. \Ve deal main ly in su r p lus, wh ich
means that I generally get a specia l kind of
customer. I'd like you to come behind the
counter with me for a while to see what it's
like. In common with any businessman, I have
to show a profit at t he end of t he mo nth, and
some of my react ions are colored by th is fact.
But, as a ha m, I have more in common with
my customers than most salesmen, and this
makes things interesting.

On a Saturday, for example, the shop ,
which ha s little floor space at best, resembles
the meeting -r oom of the local Key Klix Klub.
T here are hams a nd experimenters a ll over
the place. Some come in j ust to look around
and talk, and that's OK with us. Once in a
while they buy somet hing , and that's even bet
ter. Many of them are providing me with a
libera l education , as well.

Take teenagers. There was a t ime when I
could take a circuit out of a youngster's hand ,
fix him up with the components he wanted,
and send him away happy. Nowadays it's not
so easy. A kid will march up to the counter,
squint at me through h is glasses, and a sk for
"a dual li near precis ion pot , wi t h extra lugs
at the midpoints." A nd t hat's exactly what
he wants. There's no point in my looking at
the circuit; it's for a computer that I can't

figure out, and anyway it's three pages long.
I feel especially sor r y for t he fathe rs who
come a long to pay for t he st uff. The kids are
so da r ned superior t hat while Dad is still ask
ing', " Do you think that th is will do?" Sonny
is already on the next item, a dozen diode.s,
"but all matched. please,"

I st ill do get a kick when I can dig out a
lot of part s fo r a boy , watch him count out
the dimes a nd pennies, a nd see h im come back
next week, wi th t he report t hat " I've already
worked six sta tes , Sy." Sometimes the pen
nies add up 20¢ shor t or so, but rather than
take back a couple of resistors, I tell the kid to
f orget it. T he big grin and t he handful of
QSLs he shows me the next time he comes in
is worth it.

Not all of them are kids. P lenty of fathers
have latched onto the game of ham radio t o
get some relaxation after a hard day at work.
wi th luck , I catch them while they're Novices
a nd watch t hem progress, learning as they
go, th rough t he t hrills of DXing wi th a s ing le
807 a nd on to bigger and better th ings. Radio
is completely new to them, and an hour in a
place like mine is likely to be confusing to a
fellow who pushes a pencil all week, so I help
them out j ust as I do t he k ids.

The older and wiser hams come in to swap
lies, look around at the "new s ur plus" and
very often pick up a gadget that I bought but
can't make heads or tails of-there's a part in
it that may be useful some day. That's how
junk boxes are born. One item was an am
pli fier of some sor t . I t con t a ined two sens it ive
relays and umpt een re-useable resistors, con
denser s and what-have-you. \Ve had hundreds
of them, and they are now s itt ing in ham
shacks as sma ll transmitters, conve r ters,
power su pplies and whatever else the amateur
imag ina tion saw in them.

Apar t from hams, we ha ve many experi
menters who come in for odd-ba ll parts to go
into odd-ball devices. Many of these fellows
are working on " secret" project s ... they
for because t hey're afraid that someone will
s wipe their idea. I do the best I can. ' Ve get
our sha re of real cloak-and- dagger st u ff.
t hough. Any number of experts from the FBI,
CIA and other agencies come in for compo
nents to build s pecia lized devices. They know
what they want their rigs to do, and they
know what they need, but they ca n 't tell us
much about it. They get the VI P treatment,
as op posed to the guy who cornea in for " an
osci llator or something to mess up my neigh
bor's T V set-it 's so darned loud I can't sleep ."
The latter just g et s a reading from the sec
tion of t he F CC Regulation s dealing with will
ful interference, and the penalties attached.

I try to be especially patient, and it takes
a lot of patience, with the women who come in
with a parts list f rom a son or brother or
husband who's away in the Armed Forces, or
in college, or on a j ob where there are no
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parts stores. These gals th ink that they're
shopping in Macy's where the customer is al
ways right. \Ve try to make things easy for
them, a nd when t hey come back a sking for
a n exchange or a refund, we act like the up
town depa r tment stores. The only time that
we get really tough about refund s is when
someone ha s obviously given a component a
few whacks with a hammer to make it work.

I do have some gripes in this bu siness. The
Number On e Louse is , of course, the kno w-it 
all. He wrote the book, has a cellar full of
gea r a nd has a ll the answers. He comes into
t he shop just to browse around, make loud,
disparaging comments on t he merchandise, and
bargain for a lO ¢ pilot lam p. H e frequ ently
imposes his ignora nce on an innocent bystand
er with, "Don't buy thatl It 's not what you
want. And anyway, I know where you can
get it cheaper."

Closely relat ed is the customer who picks
up an item and t hen tells me that he sa w the
sa me thing at Discarded Parts, Inc., for $3.00
less. Of course, that was three weeks ago,
and now Disca rded, our favor ite com petitor,
is out of stock on t hat particular gadget.
Speaking of competitors, it may be my imagi
nation, but do my competitors make a specia l
effor t to send me all of their problems? And
are these problem customers always in a tear
ing hurry because t hey 're double-parked? Or
does it just seem that way ?

I get a little unhappy with the fellow who
asks to see the Gold-Plated Gammatron which
is in t he most ina ccess ible part of the show

window. After I 've knocked over a box of 100
loose transistors, and s tepped on a 4D32 in an
effort to get it for him, he looks at it lovingly,
sa ys , "Gosh, I ha ven't seen one of these since
I was in t he Royal Navy in 1942," and walks
ou t. At t h is moment the phone r ings, a nd just
as I 'm saying , " Hello, Metro Radio .. ." a
fellow barges in on my conversa t ion to ask if
I have any way of checking the 4X I000 from
t he final of his Super Cyclone Single Sideband
Signal Shocker.

It may be a personal prejudice, but I haven't
much patience with the sel f-st yled ham who
puts severa l thousand dollars into a complete
ly commercially-assembled st at ion, ha s it in
sta lled by a technically-mi nded budd y, a nd
goes on t he air to call CQ for 18 min utes be
fore aigning. Perhaps it spr ings from my own
approach to ham radio, but I feel t ha t such
fellows are not r eally amateurs; they are just
using their licenses to engage in some kind
of high-powered Citizens Band operation.

I've given a lot of thought to this radio busi
ness, and I've often wondered whether the
grass is g reener on t he other side of Radio
Row. Television repair part s sell very well ,
and st ereo hi-fi is going' big'. But, from my
side of the counter, t he kicks I get from the
sur plus bus iness far out weigh the gr-ipes. I
t h ink that I'd rather sta y in a shop where a
good number of the customers know more
about radio than I do ... where I can teach a
little and learn a lot. One meets such inter
esting gadgets, and such interesting custom
ers.

Transistor Biasing Simplified

A
P P LYI NG the proper bia s to a transistor

circuit is admit tedly s lightly more com
plicated than biasing a simila r vacuum tube
circuit. As a matter of fact, t he problems in
volved have no doubt caused many an amateur
to become quite biased against transistors. It
is hoped that this sho r t conversion to amateur
techniques of a few of t he maj or problem s
involved will ass ist t hose who are r eally in
terested in using these little jewels.

A transistor is considered to be a cur rent
opera ted device. The obvious thing' t o do then
wculd be to bias t he " control electr ode" with
a source of fixed current, rather t ha n fixed
voltage. As usual, t he obvious method proved
to be wrong. In pract ice a little bug-a-boo
ca lled leO changes the picture ent irely , so
t hat attempts to use a s imple fixed bias cur
rent ci rcuit, a s shown in F ig. 1, resulted all
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too often in developing thermometers r ather
than useful amplifiers.

This l eO is the collector-to-base cur rent ,
with t he emitter circui t open. It cons ists of
t wo major component s, a thermally sensitive
one which is mainly dependent upon the j une
tion temperature, and a leakage current which
is proportional to the applied j unction voltage.
In good qua li ty sma ll transistors t he second
component is usua lly insignifi cant , but in
power t ra nsistors it may become the larger
component of IcO at room temperatures. These
two components of leO ca n be broken down
in to more specific paths, but for pract ical work
t he methods of comba tting the effects of IcO
are more valuable than the detailed physics
involved .

The sim ple bias cir cuit of F ig. 1 should not
be rejected without at leas t g ivi ng it a try-
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increased about 10° C., or 18° F .? IcO doubles
to 20 s a , RB still supplies 10 «a , so the base
current is now 30 ua , The collector current
now becomes 50 x 30 ,u.a, or 1.5 rna, and the
collector voltage drops to 2.7 volts. The circuit
st ill works a s an ampl ifier, and for small
signals the effect so far may not be noticed,
but a further increase in temperature, or
changing to a transistor of higher gain, may
cause saturation of the transistor and its re
fu sal to function a s an amplifier.

A sligh t improvement in the dc st abili t y
may be found in the circuit of Fig. 3a. By
connecting RB to the collector instead of to
-Ecc a bit of de feedback is obtained which

helps out by compensating for the increase of
IcO with temperature. As t he collector voltage
tends to drop the base current supplied by
RB al so decreases. Unless the collector is
capacitively coupled to a low impedance ec
loa d, this circuit may also result in ac feed
back which reduces the available ae gain.
One method of preventing this is to split RB
in two equal parts, a s in F ig. 3b, and bypass
the ae feedback signal with a capacitor. F or
radio frequencies this may not be necessary,
since the input capacity of the transistor may
be sufficient to cause the input impedance to
be very low compar ed to RB.

In Fig. 4 is shown the usual method of bias
ing individual low power amplifier st ages.
Although it is only sligh tly more complicated
than those previously discussed, it offers tre
mendous advantages in improved de st abili ty
and ease of predicting its performance with
normal variations in temperature or transistor
cha ra cter ist ics and circuit components. Cal
culation of the exact value of each resistor for
a given Stability Factor can of course be quite
involved, and the same goes for working out
the optimum values for best performance.
However , as amateurs who work in engineer
ing la bs may have noticed, optimum fina l de
s ign is normally based upon experimental
verification, more commonly known a s "cut
and try." Simply pick ing t he values of the
components f rom any commercial circuit may
resu lt in a usable ampl ifier, but one which
is over-designed for amateur work. So, it
might prove profitable to see what factors in
fluence t he select ion of components.

T he em itter bias resistor, RE in Fig. 4 ,
provides a considerable amount of negative
curr ent feedback. H ence, any tendency for
t he emitter curren t to change is compensated
for to a large degree. In addition, HE is gen
erally large compared to the resistance of
the em itter to base junction, a nd so prevents
cha nges of the base to emitter voltage from
a ffect ing operation. Selection of the value of
RE is more generally an int elligent guess,
rather than a mathematical calculation. Too
high a resistance would cut down the available
collector to emitter voltage, which would limit
the ac signal voltage swing. Too low a r e
sis ta nce would make it necessary to use a
low value of RA for good de stability, and
this would shunt t oo much of the signa l, r e
ducing the gain. Typical values for RE are
1K ohm for general purpose amplifiers, 2.4K
for low noise preamps where the normal emit
ter current may be * rna and 470 ohms for
low level driver stages.

The base resi stor RA is usually made 3 to
10 times the value of RE. A smaller value
will provide better dc stability, but a higher
value results in less signal loss due to shunt
ing the input. In Fig. 4, we chose to make
RE IK ohm, a nd RA 3.6K ohm with an emit
tel' current of 1 rna. These values should give

0"

s

R,

6.2k

1 2 ,

EMITTER CURRENT - lilA

It::
/
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EMITTER
T08ASE .2
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Fig. I

out, if only to gain a better understanding of
these little beasts. It is quite useful to the
ham a s a s imple meter amplifier for wave
meters, or audio amplifiers where the bias
resistor can be selected for the individual
transistor in the circuit . The PNP transistor
in Fig. 1 may have a typical leO of 10 ,.,.A
and Beta (ae current gain) of 50. As a sta rt
ing point, most transistor amplifiers are de
signed for around 1 rna emitter current. The
collecto r current will then also be nearly 1
rna, so t ha t with a 12 volt supply, -Ecc, and
a 6.2K ohm load resistor the collector voltage
has plenty of room to swing with large s igna l
voltages without clipping or bottoming.

To get this 1 rna of collector current we
need a base current of 1 ...;-. 50 rna, or 20 .aa
of base current. We already have 10 .aa of
base current supplied by IcO, so RB needs
to supply only 10 ,ua additional, from the 12
volt supply. As indicat ed by the typical input
characteristics of Fig. 2, the em itter to base
voltage is negligible, so RB = 12 -;- 10 x
10-6 = 1.2 megohm s. Now what ha ppens if
t he operating temperature of the circuit I S

.'
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s istance is Rg in parallel with RA and RB.
T ypical values for CE a re 25 to 100 mfd for
a udio.

Now tha t we have worked out an amplifier,
a s in Fig. 4, even though it might not be
quite a s well designed a s could be done by
a more rigorous mathematical treatment, it
might be interesting to see if we could estimate
its useful gain. We sta r t ed with a typical
transistor wi t h l eO of 10 p.a and Beta or hfe
of 50. An additional parameter of int erest
would be the common base input impedance,
hib, which is approximately 30 for typical
a udio units. If it isn't given, it can be readily
calculated from the formula: hib = hie -e
( 1 + hfe) , where hie is t he common emitter
input Z.

The voltage gain is then r eadily approxi
mated by the formula: Av = Rl --i-- hib, and
therefore in this case it is 6,200 -e- 30, or
around 206. If the amplifier is loaded down
by a following stage t he Rl used in the for
mula would be t he sum of the collector load
resistance in parallel with t he input imped
ance of the next st age a s well a s any biasing
resistors connected to that st a ge. The sa me
applies to the cur r en t gain, which in an un
loaded stage is equa l t o Beta. However, the
lower t he input impedance of the next s t age,
the more the a vailable cur rent gain is used,
whereas t he voltage gain is reduced. Since
t ra ns istors are current amplifying devices,
reduction in voltage gain is not much of a loss.

The de gain was cut down so much by this
a mplifie r configuration that it really isn't
worth wasting time calculating the stability
factors, except perhaps for practice. For those
who are game to carryon a couple of ex
cellent r eferences are li sted below. Naturally,
t his short an article couldn't begin to cover
a ll the intricate a spects of transistor biasing.
In addition, consider able liberties were ~ken

in using a pproximations with the calculations.
Nevertheless, the procedure outlined will re
sult in perfectly usable amplifiers, and assist
in gaining further insight into the workings
of these mysterious little trinkets.

•.. K6EAW

'.

u ereren ees r T rantd!l lor E Jl'etronics; Lo, et at, P ren ti ce
Hall. Inc.
T ransistor Circuit Jo~nKi nt't'ring. R . F . S hea ,
J ohn Wiley & Sons.
(; ..n ere! E leef rte T ra nllisto r Man ual. 5th
Edition, G. E. Co.
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Fig. 3
stage, since the collector loa d and the input
ci rcuit of t he following st age a re effectively
in parallel a s far a s the signal is concerned.

U p to now we have ignored the coupling
capacitor, Cc, and emitter bypass, CEo The
coupli ng capacitor is generally chosen so that
its reactance, at the lowest frequency to be
amplified, is small compared to t he sum of
t he generator or sour ce resistance and tr,~

input impedance of the amplifier. In a multi
staged amplifier Rg is of course the collector
load resistance of the previous stage, since
it is usually very low compared to the tran
sistor 's out put impedance. Typical values for
Cc in the audio range are 1 to 10 mfd. Since
t hese are usually low voltage elect rolyt ics , the
polarity must be ca refully observed.

As with vacuum tube circuit s, CE should
have a very low r eactance compared to the
value of RE over the range of frequencies
it is desired to amplify. But, unlike vacuum
t ube circuits, the low frequency cut-off point,
at which the response is 3 db down, is where
the reactance of Cf~ times Beta is equal to the
source resi stance. In this case the sour ce re-

good stability even out in the desert in mid
summer . The 1 rna through 1K puts the emit
te r 1 volt above ground, and the base a little
more than 1.1 volts above ground; picking
the emit ter to base voltage from Fig. 2. RB
t hen can be readily ca lculat ed. The current
through RA, and also RB, is 1.1 V --i-- 3.6K
= .31 rna (neglecting l eO) . RB is then 12
V - 1.1 V -+- .31 rna = 35K ohms. A 36K re
sist or will do a s well.

Since we had 1 rna of emitter cur rent , and
nearly 1 rna of collector current, a 6.2K ohm
collector load resistor wiII set the collector
voltage at slightly below the half way point.
" .e lost one volt in t he em itter r esistor so
t he supply voltage is now 11 volt s, r a ther t han
12. A more optimum bia s level would call for
a lower load resi stor, but this would lower the
amount of signa l available to a following
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The Zener diode is a specia ll y-processed type
of silicon diode which also exhibits constant
voltage drop u nder ce rtain condi tions . As can
be seen from F ig. 2, the circuit is identical to
that of a gas-tube regulator with the diode re
placing the gas tube.

However , Zener diodes are available in vol
tages from 3.9 volts up to 150, at prices rang
ing f rom 44 cents (for an economy line put
out by Hoffman ) to many dollars (for high
.....-a t t age industrial-type units). Since they
don't burn out with use as tubes do, the
approximately doubled cost is actually less
expensive in the long run.

Bot h t he Zener and the gas-tube circuits can
regulate output voltage to within 1 percent

Staff

In use, the tube is connected in ser ies with
a current-limiting resistor a s shown in Fig.
I, and output is taken in parallel with the tube.
VR tubes a re nor mall y available in 90-, 105-,
and 150-vo lt ratings ; other va lues are obtained
by ser ies connections.

To understand circuit operation, imagine
that the tube is actually a variable resistor
whose resistance is controlled by the voltage
across it. As volta ge drops, t he resistance
r ises, tending to keep voltage constant by di
vider action.

VR tubes are not the only circuit elements
which behave this way. An ordinary neon glow
tube exhibits exactly the same effect, although
a t a different voltage level (which varies f r om
tube to tube) and at much lovv-er currents.

One of the main disadvantages of the gas
tube regulator is that output voltage is fixed
at one of the design values or a combination
of the few available voltages. Another ele
ment which acts in an identical manner for
different reasons overcomes this difficulty,
s ince it is manufactured in a wide range of
voltages : the Zener diode.

Last month, in Part One of this article, we c!i,'l
cussed basic 1)Ower sllpply circuits, /ilte rs, und
coltage m ultipliers. \\'llile the!/re important, tllC y're
auly the starting point toward a pOiccr supply
which is designed rather than tossed together aut
vf the ;unk box. Let's see what's on down the
road. . • •

ZE!'£R REG.
OUTPUT

Fig. 2

R

UNREG.
INPUT

A A, V V v

UNREG. VR REG.
INPUT • O UTPUT

•,
--L

A basic power supply, consisting of an in-
put power source, a rectifier circuit, and

a filter, is capable of operating any electronic
device. However, its operation can be im
proved tremendously for many purposes by
incorporating a dd itional circuits a nd by us ing
the more-familiar circuits in di fferent ways.
while these additional circuits are admittedly
the f'ro sting on the cake, some kinds of cake
are completely flat-tasting without a ny frost
ing at a ll.

The most famil ia r of these extra circuits is
the voltage regulator. Like the term "power
su pply" itself, this name actually describes
a number of different circuits. All have the
sa me purpose: to hold output voltage constant
under vm-ying load. This can be accomplished

with active or with passive elements (or, more
frequently, with a combinat ion of both.)

::\lost of us are familiar with the simplest
voltage-regulator circuit, which employs a
specia l type of cold-cathode gas di scharge tube
called (oddly enough) a voltage regulator tube.
T his t ube makes use of the fact that voltage
drop across a nor mal-glow gas discharge tube
is a lmost constant within rather wide limits,
and that value of this voltage drop is estab
lished in design of the specific tube.
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ALDEN
PRODUCTS COMPANY

174 N. Ma in Stre et . Bro ckton . Massachusetts

Send for brochure.

NEW! from P & ::E-1
MODEL AR-l

TRANSCEIVER ANTENNA
TRANSFER UNIT

Formica Top-AC & RF Outlets

Here is the answ er to the prob lem of using your trans 
ce iver a s a n exciter for any linea r ampli fie r. The AR·l
tra nsfers th e antenn a to the t ran sceiver while receiv
ing an d provides the necessa ry swi tchi ng to connect
the exci ter to the ampl ifier, a nd the ampli fie r to the
a ntenna when tra nsmill ing . A fr ont panel switch also
perm its the ex ci ter to ope ra te stra igh t throug h to the
a ntenna . The rel a y is sho ck-moun ted a nd the case is
insula ted to red uce noise. Sto nd o rd S0 239 connecto rs
ore provided for low imp eda nce coax li nes.

lOW INSERTI O N lOSS: Tra nsceiver output to am plifier
input, less than 1.02:1 SWR, 3 to 30 Me. Amp lifier
output to a ntenna, le ss than 1.12:1 SWR, 3 to 30 Me.

The AR·l req uires 6 .3VAC (6 .3V ja ck o n KWM-2) and
norma lly open a uxiliary contacts on the ex ci te r re la y.
(ANT. RelAY jack on KWM .2). The AR-l ma y also be
used a s a convent ional anten na cha nge-over relay.
Size 3" X 4" X 4" . 50

PRICE . • , . •. • . . . . • • . •. . , .• , .. ,$32

•

O UTPUT

~ . __.._- - ~ . -._- --,

ZENER

Fig. 5
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for va rying loads or for inpu t voltage changes,
but freq uently regulation must be even closer
than that . An example is the oscillator voltaee
supply for an F:'.l rig, or for a high-selectivity
SSB receiver. Volta ges her e should be regu
lated to much closer t ha n 1 percent stability.

Regula t ion of t h is type dem a nd s a n act ive
regulator, r ather than the passive types de
scr ibed so far. Such a regula tor is shown in
Fig. 3.

This circuit uses a high-current, low-voltage
vacuum tube as a series valve. Res ist ance of
the t ube is determined by its grid-cathode vol
tage, which in turn is cont rolled by t he dc

amplifier circuit shown enclosed in dotted
lines. The dc amplifier compares a select ed
portion of the output vol tage to the voltage
of a pass ive st a nda r d, and a dj us ts t he valve
t ube's bia s accor ding ly. With a high-gain de
amplifier , t h is circuit can ma intain output
voltage cons tant wit hin 0.01 volt fo r 10 per
cent variations in in put vol tage, from no-load
to maximum-load conditions. It also provides
insta n t adj ustment of output voltage value by
means of t he potent iometer , which determines
what portion of output voltage is fed to t he dc
am plifie r.

Another circuit providing close regulation
and adaptable to higher current is that of
Fig. 4, which uses the vacuum tube a s a shunt
element (replacing t he VR tube in the circuit
of F ig. 1) . I n operation, r esistance of t he con
t rol tube is varied by t he de ampli fier in t he
sa me ma nner a s for the circuit of F ig. 3 (but
with opposite polarity), and t he control tube

(Turn to page 50)
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Dozens of const r uction articles on power
supplies for various purposes have been pub
lished; they include va riable-volta ge units for

(Turn to page 52)

r ising impedance with increasing- current char
acterizes inductance, making th is circuit inter
changeable with a choke in any power-supply
application. In practice, less voltag-e is lost
across the tube than across a choke for the
sa me load current value.

12-22
verts
output

25
volts
input

- >- -.
• •
27k

2N3O\A >27k 4~0•(, >

2Ni07 3'<07 >
( " -, Ik

~
~v. >Ik
F-

• . ~

Fig. 6

All these active circui ts employ feedback
to reduce "error" volt age to something ap
proximating zero; feedback can al so be used
to eliminate heavy filter chokes from a power
supply without loss of performance. The cir
cuit is shown in Fig. 7.

In operation, t he input voltage ha s a st r ong
uc component which is coupled directly to t he
grid t hrough a capacitor and to t he cathode
through a resistor. Screen voltage is filtered
through an RC filter. The variable resistor is
adjusted so that the t ube's ser ies resistance
is low except when the gr id r eceives a negative
pulse at t he top of t he input waveform. At this
time, t ube r esistance r ises. The property of

then varies output voltage to keep the output
value constant.

Similar ser ies- and shunt-t ype regulators
can be built using transistors (Fig. 5 a nd 6)
and operate in the sa me manner. Engineers
at Motorola have built such a supply to deliver
more than a kilowatt at up to 30 volts, for t est
purposes, and report regulation within a quar
ter -volt from no-load to full-load conditions.

100
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Letters MARK 2B

SSB TRANSCEIVER

Posta ge poid w ithin the U.s.
Order d ire ct fr om

SI Victory Lane. Los G atos, Calif.
Phone EL 4·8800

AVAILABLE NOW!

40 or 80 METERS

37.50

19.75

Electro Mechanics Division

CABRAL MOTORS, INC.

MARK 28 Printed Circui t Boord, wired ond
tested , ........••••••••. " , . , . . . . . " .• $97.50

Kit of II tube s; .t-12BA6, 1-12 BE6.
l -12AU7A. 1- 12AQS, 1-12BY7A, 2-:7360•
l _12AX 7A. (6V tube s moy be substi tu ted
if de sired ) •• _••••.• ,., , .....••••

NEWI Model 48 VFO for 40 ond 80 ~. Wired
a nd test ed, incl ud :ng tubes. Requires ISO
or 300 V" ., .. "."" ,., ... ,.,· · · ,,,···, ·

New, imp roved Reflect-O-M?tch fo r i nse ~t i 0 !1
in transmission line. Require s externol ind j-
ator only. Good to 0 KWC or fine for CS . 9.95

WATCH NEXT MO NTH FOR OUR NEW LOW.PRICED
l OO-WATT MO Bil E LINEAR, metche d to MARK 28
Transceiver.

Ori ...inally described in the ~Ia y. ·61 issll~ of
" 73r', Ip. 57. 58) . This rugged transceiver
makes SSB available to all at moderate cost.
Due to th e llood of orders and the need for
additiona l prod uction [aei lities, th~ D. .Moo~~
Company has turned over pn ~dll ct l ~ n. ?f tim
un it to the Elect ro Mechanics D IV IS IOn ~f
Cabral _\ tutors, who are furnishi ng th e umt
wired anti tes ted for only 97.S0.

This is a complf'k Single.Sideba.nd Trans
rniucr-Heceiver. High impedance mput , 34
ohm AF out put . T ransmitter delivers conserve
live 2 Walls of RF across 50-ohm load, enough
to dri ve a KW linear amplifif'T, or th e eco nomy
100 watt li near described below.

Required for operat ion :

* Power Supply deliverinC] lOOY @ 100 mao
plus 12Y for filaments.

* YFO coverinC] operatinC] frequency
* 455 KC Mechanical Filter with carrier

crystal to match
* Kit of 11 tubes

••• Kenneth Hi rsch K9T~1H

W ell K en'll'th , I sure u:ould like to sen d a copy of 73 to
dub presiden ts, but the problem is one 01 t ime. T his m ogo·
sine is $no'U"-bolling $0 10$t [ dOfl't £"tlen- hatr'e tim e to a nste'er
m uch of m y mail , much less start more g ()1'ng O1't" I k"l'1p
eVI'r},th in f/ UVllIid no fa ster, bllt it st ilt i$lf't possible. Of
course if [ could rou- nd lI P a [ eso morc fellows to lrn d a hand
1toit h the 1t'ork we mioh t qet thin QS socedcd liP. but [ find
that cllthluiasm UOOIl CS when- I anS1t'Cr th e salary quest ion by
(Jffe ring them the same pay that all of liS 0 " the staff arc
getting. }' ou r control "ueit m ight be 01 more inte rest l or the
pa,t$ : )'o"r audio filter , if it is d ifferNlt, 'U'Oll ld be of great
interest and ;('ol,ld be an article in itself, Ditto the T- R
su.'itch. and code monitors. Cone/rod monitor ! Ball! . . .
WaJ"u.

Hear ' Va yne.
You reml.'mbe"r that fabulous little KW mobile linear

built In-the-a ntenna, with midget water-cooled Eimac
final, JE'nnings vacuum capacitor, and midget inverter
supply in the car 1 W 6T l'tlG. the fellow who was
producing- it at Yu ba Dalmotor Divis ion, has moved
over to the E lectro Mecha nics Divis ion o f Cabral Motor s ,
w ith all the goodies harnwiae, a nd is in e dditton taking
over prod uc tion of t he D. M oore SSB T ransce iver and
putting i t out w i red and tes ted for under $ 100, The
rig is now called the Ma r k 2B. and a m a tching I OO-wa tt
lineal" is now on t he pla nning boards. Thoug ht you m ight
like to know, since W 6MH P was swa mped w ith orders
(or this rig even without overt advertising ot any
kind. H o w e ve r the full dope will probably now appear
in a n ad som ew here around this end ot the magazine.

J im WA 6E X U

Den r- w a y n e ,

Another fine is sue oC 73! You s u re ha ve it "at both
e nds," buth fi ne artic les lind in te resting a ds .

If you're interested in more aubscr-iber-s (hi) you mlght
t ry se nd i ng one copy of 73 to t he p r eside n t of som e of the
ma ny radio clubs around the cou n t ry and includ ing a e lr-,
cul a r- on t he magazine g iving more information in cludi ng
ind ivid ua l and club rates. If you don't have a list of some
of the clubs across the nation you always could Inelude a
blank along w ith your next reader's poll.

I thought that I'd pass along so me h andy in fo r m a tio n
(or t he VH Fe r s w ho "roll t heir own," Disca rded televisions
life easily avai lable i n mos t sect ions of the cou nt ry, eit her
fro m ne ighbo rs o r {rom tele v is ion dea ler s w ho ca r t t hem
ol r wh ile ins talling n ew m odels . Besides h aving- a l1'r{'a t
number of good tubes, H usef ul power supp ly, and other
goodies, the tuner in\'HriHhly contains coils fo r the various
cha n nels which can easily be converted to use on the
V HF bands. First check the capacitor in parallel with t he
coil and determine the [nducte nce of t he coil u sing t he
Ha ndbock formula a nd the Handbook table for televlaion
cha n nel frequencies, t hen calculate t he capacitance re
qui red to r esonate t he assembly in t he desi r ed band , lul,l
t he capac it a nce, a nd p resto, you 're in bus iness .

Cha n nel T wo a n d Th ree coi ls wor k best on s ix m eters,
while t ho se for channels s ix a nd seven perform bea t 011

two m eters. Because of the s ix mc ba n dw id th of t he t v
chan nels, the coils perform admirably in broadband co n
verter c ircu its.

Wou ld you by any chance be interested in publishing an
article on a control unit that I am working on that
incorporates an u ltra s imple , bu t effective conelrad m ont
tor. a selective a udio filt er for code, complete power
fusi ng a nd control. a T-R sw itch. a nd a code m onltor j

This u n it is en tirely n on-eritica l und can be adap ted to
ayone' s j u n k box.

JULY 1961 51



-

Fig. 9

•

LP TO -18

50,1

IN 4

IN34

C 27 K

JI 'VV'v
- 3•

150m,l lN34

- 9
VARY

TO
CONTRlX. ::l!:
VOLTAGE •

63 VAC

- - - - - J----I =--'------'-

Fig. 12

E specially for experimentation, it's ire
quently nice to have a power su pply on the
bench \.... hich has continuously variable output.
While t his can be ach ieved either by us ing a
hefty r heostat in a conventional voltage di
vider or by using an a ctive-regulator circuit,
an English ci rcuit developed by A. H. B. walk
er and described eight years ago by \Vill iam
Creviston in Radio & Television News offers a
s impler approach.

The basic circuit uses a udio power output

Fig . II

Many of the newer receiver circuits require
a bia s voltage, which is seldom provided by an
existing set's power supply circu its. S ince th is
bias voltage is usually su pplied at low cur 
rent, heft), sa vings can be made by using in
expensive I N34-t ype diodes in voltage-mul ti
plier arrangements off t he 6.3-volt -fi la ment
line, a la Fig. II.

I f bias requirements are less than - 9 volts,
the s hunt diode bias su pply shown in Fig. 12
may be added easily to anv receiver. I t" was
originally described in the "Hadiotron Design
er 's Ha ndbook for use with a vacuum diode,
a nd has been con ver t ed here to use a semi
conductor inst ead. Any semiconductor diode is
sa t is facto r y.

load and more than 300 volts at 200 rna out
put, yet occupies a space only Sxfixl th inches
complete. Ba sically, i t's a half-wave tripler
using medium-large capacit ors. Filtering ac
tion of t he three ca pa citors shown is adequate
for nor ma l receiver use, but for powering low
level audio st ag es a simple He fi lte r ( shown
in dot t ed lines) s hou ld be added to minimize
hum.

With present-day s ilicon diodes, we can g o
even s malle r in s ize. The circuit of Fig. 10 was
originally described in GE Ha m News, and
adaptations of it ha ve a ppeared in several
publications s ince. I t 's basically a nor mal
bridge-type rectifier using miniature s ilicon
units (less than l.k inch in d iameter and lA,
inch long) in stead of vacuum diodes or more
conventional selenium rectifiers.

----r---L-------L--.
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bench use, high-power units to su p ply sever a l
items of equipment a t the sa me time, low
ripple units for powering transi stor equipment,
and a host of other s pecia l-a pplica t ion cir
cuits . Some of t he more-inter-eating ones from
a general-application viewpoint are described
in the following paragraphs; many others are
included in the bibliography at the end of this
article.

Among the most-interesting circuits de
sc r ibed in t he past 5 years are t he Min ipacks
developed by Rob Wagner , W6WGD. Deliver
ing a pproximat ely 150 volts at up to 50 ma.,
they're ideal for powering a VFO or other
small st a t ion accessories.

The basic circuit of the two versions of
Minipuck is a voltage regulator of t he series
va lve ty pe using two SOBS's in parallel. T he
de amplifier is a 12AX7. Filaments of these
tubes are connected in a ser ies st r ing across
the ac input. Using a neon tube a s t he voltage
reference, output is held within 1 percent over
the range from 75 to 175 volts.

One version uses a conventional center
tapped full-wave rectifier, t he other a voltage
doubler. Since the reg ulator is the heart of
the circuit, it alone is shown in Fig. 8. Due to
s ma ll sizes of t he components , it can be built
on a 2x2x5 chassis box .

Another tiny su pply with a wallop is that
shown in Fig. 9, adapted from. a simila r but
larger circu it in the Handbook (1959 edition).
This complete unit develops 500 volts without

(Power from pa ge 50)
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Webster , Moss.

Department 73
• Tampa 10, florida

TUBES WANTED!
ESPECIALLY KLYSTRONS,

MAGNETRONS, MINIATURE,
SUB-MINIATURE AND

OTHER SPECIAL PURPOSE TYPES
HIGHEST PRICES PAID

~--

Cubical Quad
$59.95 $79.95

C ut to fi t- just asse mble and use.
SWR less than 2:1 any place on any band .
25 DB FIB Retle.
8 db Gain on all bands-IO.1 5·20.
Single feed line-52 ohms input Z.
Very High "Space Feeter," or "Ca pture Aree."
All Aluminum, or Bamb oo-aluminum construc-

t ion.
Reflector co ils-no stubs.
Only 17 feet wide. 8 feet dee p.

1" rit e JOT Broch ure to

SKYLANE PRODUCTS
406 Bon Air

SKYLANE'S

TAPETONE

~~ b,·~S

J ,,!CIRONIes co.

Super Sensitivity
for Two

Our aim, when we
se t out to produce the
Tapetone Converters.
was to make available
to the DX-minded ham
con ve r ters which until
then cou ld only be built by the ham with a
machine shop and a lab full of gear. We
made no compromises. Here are the s p e oift
ca t ions on our h igh-gain low-noise XC-144
converters.
• 417A input! 6BQ7 Coscode: 12AT7 Os

cillator: 6CB6 Mixer.
• Noise Fi9ure: 2.8 db (with no advertis

inCJ fudCJe factor.)
• Butler Oscillator for hiCJh stability.
• IF Tuninq Ranges: 26.30 me : 14-18 mc:

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

• Gain: 33 db. Image Rejection : 60 db.
These converte rs are for DX·in g and not for
1I !'f' in high sianal level areas.
Order direct from our Laboratory. Net price:
$75.00 plus $7.50 Fed..ral Exr-i ...e Tax.
Matching power supply : $45.00 plus $4.50
Federal Excise Tax.

Converters for :
50-108-144-220-432-1296 me

Send for a compl..te descr iption of our many
models and th e latest price list.
C lu h seereturtes s ,",'rill' (or detaits 011 our

new club sa les pr-ogr-am,
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type a s rectifiers in a convent ional center
ta pped fu ll-wa ve circuit. However , the grids
of these tubes are returned to a variable bias
sour ce which is contr olled from t he f ront panel.
Output voltage cannot be greater t han grid
vol tage, and as a result the low-power bias
supply cont rols the muc h grea ter output power
of the main unit.

As shown in Fig. 13, the circuit has been
adapted to use the h igh-perveance TV hori
zontal-output tubes which di dn't ex ist when
the circuit was developed. With constants a s
shown, out pu t ranges from 0 to 300 volts at
u p to 250 rna . All pa r t s values are uncritical,
as are t ube types .

A s imila r type of variable-voltage power
su pply, widely de scribed, makes use of a type
of rectifier we haven 't yet di scussed- the gas
diode. Actually, in the variable-voltage design,
a gas triode is used in stead of the diode, but
before we examine the ci rcu it, let's detour a
bit and com pa re gas rectifiers to the more
ord inar y type.

T he most common type of gas diode is t he
f ami liar mercury-vapor tube, such a s the 866
fo r high voltage or the old type 83 for lower
power a pplica tions . They're distinguished in
operation by a fl uorescent blue glow inside the
tube.

Principles of opera t ion of the mercury-vapor
tube are sim ila r to those of a vacuu m diode
in many ways; electrons are em itted from the
hot cathode. a nd are attracted to the plate only
when the plate is positive. However, the 1\l-V
t ube is filled with gas, and a s the electrons
move through the gas they ionize it .

T he positive ions produced a s a result nul
lify all s pace-cha rge effects, which in a vacu um
diode limit the amount of cu r rent available.
T he "plasma" in a :\1-V tube or ot he r gas di ode
is actually a nea r -perfect conducto r so long
as the gas is ionized.

Because of this near-perfect conduction, t he
volt age drop in a n 1\1-V t ube is much lower
than that in a comparable vacuum diode. How
ever, t his advantage ca r ries a built-in di sad-

(Turn to page 54)



A st ruct ure in the thyratron called the
"grid" by analogy ( it doesn't look at all like
a grid ) does just this. If, with plate voltage
off, the g r id is made extremely neg-ative, no
current can flow even with plate voltage ap
plied. So far, th is is simila r to vacuum-triode
action.

However, in a vacuum triode, the grid acts
somet hing like the handle on a valve; plate
current can be turned on, then can be con
trolled in intensity, and finaIly can even be
turned off again, all by the grid's action.

In a thyratron, the grid is more like an ex
plosive char ge. I t can be fired to "blast loose"
ions and initiate an avalanche of plate current,
bu t once it ha s been fired it loses all control
unti l plate current is once again turned off
externa lly.

This might seem usel ess were it not tha t
plate current in a rectifier tube is turned off
externally at least 60 times every second,
whenever the ac supply goes negative. This

r estores control to the grid at the sa me rate.
Now, by arranging things so that the grid

is completely negative whenever t he plate is
positive, plate current can be kept at a mi ni
m um . On the other hand, if the gr id and plate
both go positive at the sa me time, current flow
\\;11 be at a maximum. And if the tube firing
point is somewhere in between, plate current
will flow in a ser ies of shor t pulses which add
up in the filter to less-t ha n-maximum power
output. Wit h a fixed load resistance, the varia
t ions in current and power are automatically
tr-ansformed into cha nges in output voltage.

This means that if we have some means of
cont rolling the firing point of the tube within
each cycle of supply power, we have a r eady
control of output voltage no matter how high
that output voltage may be. Note that there's
no regulation : simple control is the only thing
we're gaining here.

One way to accomplish our end is t o vary
the relative phase of grid and plate voltages
by a n adjustable phase-shift' network supply
ing the grid voltage. T ha t's the way it's usu
ally done. The phase-sh ift network is composed
of the ca pacitor and variable resistor in the
primary of the grid-power transformer, T2, in
t he circuit of Fig. 14.

If you like to experiment, you might blend
t his circuit and the active regulator of Fig. 3
together by using the DC amplifier output of
the regulator to control resistance of a vacuum
tube, which would in turn r eplace the var i
a ble resi stor of Fig. 14. Such a circuit might
extend r egulat ed-supply operation into the
high-power classification at minimum expenses
- a nd it might cost you a power supply. It
hasn't been tried to our knowledge, and is
mentioned here only as a suggest ion to the
experimenter.

So far, we've talked only of power supplies
which convert electrical input power into elec
trical output power having different charac
teristics. Naturally, batteries, solar cells, and
the like can also be considered a s "power sup
plies" but have been del iberately omitted from
the discussion. H owever, before closing we
want to describe a unique power supply which
might be classed a s a "vacuum thermocouple,"
a special form of vacuum rectifier, or maybe
j ust a usef ul oddity.

T his is the contact-potential supply devel
oped and described by Hubbard in several ar
t icles over the years. A typical circuit for
such a supply is shown in F ig. 15.

T his may look a bit odd to anyone familiar
with conventional power supply circuits, but
we can verify that it works. Here's what hap
pens:

\\'hen the r ecti fier cathode is heated, elec
trons boil off and form a space charge sur
rounding the cathode. Even with no potential
applied to the plate orig-inally, a few of t he
electrons punch through the space cha rge and
reach the plate.

\Vith the pla te open-ci rcui ted, the few elec-

UN IVERSA L OUTPUT
Xf MR
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68 / 5W

1M

1M

Fig. 14

D0 2

.0 0 2

A=::r-T- -- TO f iLTER
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(Power from page 53)

van tage, similar to one r equirement for
semiconductor rectifiers: a current-limiting
r esistor is a must when using a n M-V rectifier .
Otherwise, the t ube may run away with it self
and be destroyed.

In addition, operating temperatures are
more critical, since both the ionization and the
allowable reverse voltage are determined by
gas pr essure within the t ube, which in t urn
is determined by the t ube's temperat ure.

In summar y, the 1\1-V diode offers lower vol
tage drop and higher current capacity t han
does a comparable vacuum diode. It can also
be built with higher r everse-voltage ratings,
and for this reason is popular in high-power
circuitry.

\Vit h the gas diode sket ched in, let's look at
the gas t r -iode-c-or to give it its more common
name, the thyratron.

A few paragraphs back we mentioned that
the gas in an M-V tube is ionized by motion
of electrons through it. It fo llows nat ur ally
t hat if no electrons are allowed to flow, no
ionization can occur, and t he conducting
"plasma" won't be formed.
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+
trons which punch through have no place to
go and t he plate is almost immediately made
too negative to accept more. H owever , if a
high-resistance load is connected from plate
to cathode, the high-pressure electrons can
flow through t he load back to the cathode.

Output is as close to pure de as you can get,
since it is unaffected by power-supply fre
quency. While it's true that power is a lmost
microscopic (less than a volt at one rna for
most t ubes) it 's plent y to operate transis tors,
and will even power a vacuum-tube oscillator
to several microwatts output a t audio and low
radio frequencies. Certainly no simpler supply
for low-voltage transistor projects can be
made ; us ing a 117-volt tube means that a ll
you need is t he tube, a socket, a nd a li ne cord ;
no filter or other circuitry is required.
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Charts
D"'vid A. Brown K2 /GY
30 l ambe rt Avenue
Ferminqde le. N. Y.

The bands listed are MUF's and a higher
band wiII not work for the t ime period li sted.
Lower bands will work, but not nearly as we ll.
Times are GMT, not local time.

These charts are to be used as a guide to
ham band openings for the month of July,
1961 to the various countries li sted. I will be
interested to hear of your results in using
these charts and to know what other areas
you might wish included in future charts.

Advanced Forecast: July 196 1

Good 1-3, 7-19, 26-31

Fair 4-6, 20-25

Bad None

J BEAM 'SKELETON SLOT'
VHF -UHF COMMUNICATIONS

ANTENNAS
The one all new antenna for the man
that wants the best. A 'SKELETON
SLOT' gives all the good features of a
long boom multi element yagi without
the trouble that a long boom pr esen ts .
We know of no other antenna that has
all the features found in the 'SK E LE
Tal\" SLOT.' Facts-Gain for an 8 over
8 16.8 db-S"TR less than 1.5 to 1 over
the band -large capture area - NO
TUXING OR ADJUSTING - mast
clamps to fit 1 to 2 inch mast-stack
ing' k its-baluns avai lable (may be used
on other antennas also to change 300 to
52 ohms). Call or write today for com
plete details and prices.

G4ZU 8EAMS TELREX 8EAMS ROHN
TOWERS E.Z WAY TOWERS CDR ROTORS

COMPLETE ANTENNA SYSTEMS FROM
THE GROUND UP FROM THE

HOUSE OF ANTENNAS
11 53 E. 82.d St•• Chicogo 19, III.

Pho• • SO 8·9282

Zero Center Meter For RTTY

Most ha m junk boxes contain a few meters,
but if you are a newcomer to RTTY they are
not likely to have a zero center. Before you
rush out and "pay the shot," or look for one
in surplus, do a little reconnaissance inside
those that you have and you may discover that
you can adjust one to have a zero center.

Meters usually have a lever , actuated by a
screw on the f a ce of the meter, to set the
needle to its usual spot at zero. This lever
does not have enough range to put the needle
up to center scale. However on the opposite
end of the needle shaft there is another lever,
the one to which the needle return coil spring
is attached. If this lever can be moved care
fully to the left without interfering with the
rest of the works, the needle will move up
scale to the desired center spot.

Remove the scale, turn it over and spray
with several coats of white lacquer, and let it
dry thoroughly. Now with a drafting compass
and India ink, draw a heavy arc which is the
same length as the original meter scale. At

JULY 1961

the center of the arc draw a shor t vertical line
to represent t he meter zero.

The meter may now be reassembled, and the
regular zero adjusting screw used to put the
needle right on center. The meter action may
be checked by set t ing up a series circuit with
a rheostat and a fla shlight battery. The needle
should deflect an equal amount in each direc
tion when the polarity is reversed.

An old Jewell meter as well as a surplus
British 0-.5 amp thermocouple meter (basic
0-5 rna movement) responded to this treat
ment. Remember that most meters, despite
what it says on their sca les , are basically mil
liameters and are fair game. Several weston
meters that we looked into defied adjustment,
but then, one really shouldn 't tamper with the
fam ily heirlooms.

For use with an RTTY converter, it is not
necessary to calibrate the scale, however the
meter should be properly shunted to read full
sca le in either direction when the desired cur
rent is flowing. . .. \V2BZN
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testing crystals that have a standard FT-243
base.

O perat ion

The unit requires about 150 v de at 20 rna,
and 6.3 v ae at 300 rna. Most communications
receivers will supply the necessary additional
power for the unit. Many of the receivers on
the market have an accessory socket to which
t he unit can be connected.

Wit h power applied to the unit, and a piece
of wire in the a ntenna pin j ack, set t he reo
ceiver dial to 3.5 mc, and move the band switch

H OW many times have you said, "I think I'll
save this piece of junk; some day I may

have use for it!" I certainly have and I've got
a cellar full of stuff to prove it!

Several weeks ago, in the box marked mis
cellaneous, I found an old 350'0 kc crystal
which had been removed from a Be-696 Com
mand transmitter. The crystal is housed in a
tube-like enclosure, and is mounted on a stand
ard octal plug base. Then it hit me! Why not
use this crystal for a s imple band-edge marker.
Ha r monics of a 3.5 me crystal are conveniently
located at 7, 14, 21, and 28 me-how nice!

Now, refer to the circuit diagram, t he photo
graphs, and t he parts list. A 6AU6 was used
a s the oscillator tube in my particular unit,
but almost any sc reen-gr id pentacle of this type
should work satisf a ctor ily. A Mini-Box was
used to house the components, and the parts
layout is not cr itical. The slug-tuned coil
forms were stolen from an old TV set and re
wound for 14 and 21 me with the help of a
grid-dipper. The f unda mental frequency and
the second harmonic of the oscillator are
s trong enough so that tuned plate circuits are
not necessary on 80 and 40 meters. L I is t uned
for 14 me, and the band switch should be in
this position when using the unit on 20 and
10 meters. L2 is tuned for 21 me, and the band
switch should be in this position when usi ng
t he unit on 15 meters. \Vi th the band switch
in the first position (80 and 40 meters), har
monics of the fundamental frequency will be
heard on all bands, but they are rather weak
on 20, 15, and 10 meters. For this reason, tuned
plate circuits are switched in for operation on
the higher frequencies.

During the construction of the unit be sure
to shor t pins 1 and 3 on the octal crystal
socket . This will allow the uni t to be used for

58 73 MAGAZINE



to the 80-40 meter position. The oscillator
s igna l should be heard in the receiver (don't
forget to turn on t he BFO) . T une t he rece iver
to 14 me, move the band switch to the 20-10
meter position, a nd adjust L l for the loudest
beat note in the receiver, or turn the BF O off
and use the receiver S-meter and tune Ll for
maximum deflection. T une the receiver to 21
me, move the band swi tch to the 15 meter po
s it ion, and adjust L2 for maximum S-meter
deflection (or loudest beat note) . If the oscil
lator s igna l appears to be weak, add a few
inches to t he oscillator antenna, or wr a p t he
oscillator antenna ar ound t he receiver antenna
lead (use insulated wire).

Of course, you don t ' have to use a Command
set cr ys t al in t his unit. Any 3.5 me crystal will
work j ust as well. With a collect ion of parts
on t he table it only took me one evening to
bui ld t his uni t , and it certainly is a worth
while (and inexpensive) addi t ion to any a ma
teur sta tion,

KEEP CANDEE HANDEE!
COMMA ND GE AR

Famli'Ul Q·5·er. 190·550 kc. T he reeetrer )'ou'", been
looking for at only •• . . .. . . • .• .• •• .. •. •. • . • •• • • •• S9.&5
BC-4S4/ R·26 : 3·6 xte $9.95
BC· 455/ R-21 : 6-9.1 Me. .• • •.. •..• • .• .• •. . • ... • • • • $9.95
MD -l MOOULATOR: S peci al 3.&5

T· IS/AR C· S X MT R. 2. 1·3 MC uel nt cond o S4.95
T.1 9/AR C-5 XMTR . 3·4 MC ll: lnt condo 1.&5
T. 20/ARC·5 X MT R 4-5.3 MC lint condo 4.95
T·21 /AR C· 5 X MT R 5.3· 1 MC ll: lnt condo 4. 95

A TRIO OF HEADSET BARGAINS I
HS · 23: II I Impedam-e. Leal h"r ceve red headband.
Bralld new. Oreat llUY. Only .. .. • . . . . •.• • . . .. . $4.95
HS· 33 : Low Impedame. Leather eorer ed head-
bll.lI d. Uranu new. A. J . J . Ca"dee 81",e lal . •.. • 5.95
HI Fl Head set : U ,OOO cyclnl Urand new with
r halllo ll eusmons. It ' . rernnc r Onl)' . •. • •. •.•.•. a.95
C D-3G1A ~ eadset Extenlion Cord : Brand new.
App rox imately 5 r1. lenltlh. On ly ...•..•.... . •. .49

APN·I FM TRAN SCEIVER
420-460 are. Compl. with tu l>ea. EIlC. Ea. . • . • • • • • . • S2..95
ApproJ: . ~hp . lit. per unit 25 Ibl TWO for 5.00

YOU GOT IT! WE WANT IT I LET'S DEAL f
We' re pu ln .. toP US t or GItC-9; I'RC-S. · 8. -a . · 10 ;
11)1:·;;1110: .'11 el"l'l ronlc l H I t<llllp.

8 -4A/ A R R-2 REC EIV E R
U t- 258 sre. a tubes. t:J1F. tunlLolo reeetrer. See
Aug./ 59 C.O. .\l lI: l7.lne foe CClIl UIUl on. Eseellent cond o
TWO for $5.00. Elch ••. . • • • • • . • • • • •• • •••• • • • .• .• S2.95

APX.6 TRAN SP ONDE R
A mlug et warehouse or parbl Blowera. three Veeder'
Hoot counters. T. F . •t ri pl. cavity. oYer 30 tubes, etc.
Include. 3 E29 lube. Good cond . A 8T Jo; AL AT ONLY $9.95
APX·6 Manu al $1.5&

T-67!ARC-3 TRANSMITTER-
TOO to 156 MC • •• • • • • •• • • • • • • • ••• •Used: $14.95

R-77!ARC.3 RECEIVER-
100 to 156 MC • • • •••• • • •• • •• .••••• Used: $14.95

ADF AN!ARN-7

El • • ••. • •• • • • • • • • • • • •. • • • • •. • • • • • • • • • • • • • • • . Onl y $19.95

ART-13 COLLINS
Tl'llnsmiller, r emoycd fl'll m olreratt. IO_ehan nel
0I1to. Iu no or manual. 2· 18. 1 M• • for Ham Ri l wllh
8 13 flnol. Output 60· 100 W. CW or moduloted. CrY'.
ea ll broted for VFO . Ell. Condo Onl y 533.33

P arts L ist

I-Mini Box, 21,4"x2%"x 4" 1-G8 mmfd 300 v de
t-e-Octet Socket 1-25 mmCd 300 v d e
1-7 P in Min. Socket 1- G8K, Jh Watt

( S hie ld ed) 1- 22K, 2 W att
1-3 Term. Mounting Strip 2-2.5 mh rf Choke
, -Pin J ack I-GAU6 Tube
' - ¥.: " Rubber Grommet 2- 1h" S lug Tuned Coil
I-SPST Toggle Switch F orm
1-3 P os. S ingle P ole 1-3500 kc Crystal

Rotary l'-;:IG Enamel Covered
1-20 mrnfd 100 v de W ire
1-110 mmfd 100 v de L1-12T ,#'16 enam. close
2-.005 mfd 300 v de wound
1- 50 mmCd 3 00 v de L2-7T #1 6 enam. close
1- (; 00 mmfd 300 ... de wound

Ren ln r R5/ARN -1 • • • .•• • • • • •• ••• •• •. ••••••• • • •
Loop LP21 LM .. •• • • • • • • • • • • • • • • • •. •• • • • • • •. • •.•
Inverter MG· 149F •• ••• .• • • • • • • •• • • •• .• • •• • •• • • • •
C... tro l BOll: C. 4/ARN · 7 ••••• • •• • • •• ••• • • • . • . • ••
Ml unt FT -213 • •• • • •• •• • •• •• •• ••• ••• •••••• •• • . ••

APN-4 LORAN EQUIPMENT
Mari ne er airborn• . Lon, ran,. nayllatlo,.1 Ie...
10 determi ne nut pesltlon of Ih lp er , Iano up t .
1200 mllea fro m bas• • Complol. wilh tubel. erntols.

$29.95
7.! 5
9.95........

:11I1II 11II1 11II1 11 11I1II1I1I1I11 11I1II1 11 11I~1:1:1II11~1: 1:lt lll~ I:I:'~!~1 1" ' III~I III II II III I I I IIII" " I1I" " "" "

Fe w DX ope re tors ce n effo rd to bu y (I Cell
book . If you have on e that is less then t hree
years o ld the t you would like to send to a DX
ham then dro p e ce rd t o Cliff Evens K6BX

= =
end he wil l send you ~ letter fro m e DX

hK·6mBX 'hB·t wJoB"Sld B1ike. t o Ch.vI.ef yc;mr WC~lIboh~~'
,ox ,onlt~. ~ I c rme . e t !n X

this is e wond e rful se rvice en d e xte nd o ur best
"'" reqerds to Cliff for his work. I

JULY 1961

RT91 !ARC·2 TRANSCEIVER
Airborn e ; AM. C Wo MeW, Output 40 W. Imput
500 MW Fre-q . Range 2000 t o 9050 KC In eIght
channe ll : Input 26.5 Yolt DC. ese r. eond . ship.
wt. 100 Ibe., w/eo ntro l bu .. . • .• . ... .. . . . . . . . ... $49.95

All h em . FOB Burbank, CallI. , . ubj.,." '0 prior ••r••
'nc-ut. a dd 4 % . m«: o rder ' :J.95 .

1. 1. CANDEE CO.
501 No. Vidory Blvd., Bu.bconk. Colif.

Phone : Vlc-to. ico 9-2411
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Radio Bookshop
32-RCA RADIOTR ON DESIGNERS HANDBOOK-I SOO
p"ges of design note ' o n every ponibl. type of circui t.
fub ulous. Every des ign engi nee r needs this one. $7.50

<7- PRACTICAL ELECTRONICS- Hertrberg (W2DJJ). Almost
solid with pictures. Touches lightly on mony aspects
of electronin, hom rodio, TV, t ronsistor rodios, hi-fl.
mierowoves, troub le -shooting, Novice station. antennos,
lest e q ui pme nt, e re, $2 .50

33-WAVE PROPAGATION & ANTENNAS-Welch. Highly
recommended by the propagation expe rtl 0 1 the best
Boo k on t he subject. $5.75

37-101 WAYS TO USE YOUR HAM TEST EQUIPMENT
Middleton. Grid.dip meters, cnteeee impedance meten,
oscillosco pes. bridges, simple noise generators. C1nd
reflected power meters or. covered. Tells how to chaM
troubl. out of hom gear. 168 pages. $2.50

WARNING
If you d on' t o rder ot least o ne of the se spe:i<"i ll y
selected books this month you ore going to fee l
ewlul. This will be t he combi ned result of your
rea lizi ng thet you 've let M other month of your life
go by wit hout improving your reference shelf end
the qu ilt. shored with 011 other 73 readers , for reo
d ucing the Bookshcc personnel to near sterveficn.
This is such 0 hurnenite rien gest ure all the woy
round thet it shoul d be tex deductible.

1-ELECTRONICS & RADIO ENGINEERING-TermM . One
of Ihe most complete text books e ver pr inted. 1078
pages. Theory, but eo sy on the moth. $15 .50

~O-RA DIO HANDBOOK, 1SIh EDITION- Orr
rhis is for ond owoy the best emoteur radio
ever prinled . Over BOO poges.

(W6SAI ).
hondbook

sa.50

SO-MICROMINIATURIZATION-This is the standard tell t
on the subject. Don't see how a compony librory can
be wi thout this one. Everything is going to have to be
built smaller. you knew. $11 .00

47- ELECTRONIC COMMUNICATIO N- Sh" der.
Everything you need to know ebout e lectronics.
electricity. end radio to pess FCC amateur or com
mercial license exe mi ne tions. This text has whet
you hoped to find in the Amoteur Ha ndbook: de
toiled thorough explanations of every phase of rad io
and electronics. 937 pages. This is one of the few
really comple te texts on the subject. $ 13.00

1-ELECTRICAL ENGINEERS' HANDBOOK 
Pender-Mcllwein. This huge book should keep you
busy for months just reodin g the interesti ng facts it
contoins. There is hordly ony problem in com muni
cefion or electronics that you cen't fi nd covered
here. Excruciotingly thorough. 1618 pages. $ 10.00

S-ANTENNAS- Kra us (W8JK). The most complete book
on antennos in print, but largely design and theory,
complete with moth, $11.50

I>-VACUUM.TUBE CIRCUITS AND TRANSIS.
TORS- Arguimbou. Desig ned for both beginners
and enginee rs. Mat h kept to a minimu m. Si mple
excleneticns of com plex idees. You'll kn ow 0 lot
more obo ut radio after you read this book. 646
pages. $10.25

52-HOW TO READ SCHEMATIC
Ccmponents & diogroms; e lect rieo l.
oudio, rf , TV. Storts w ith individuol
Ihrough complete equipmenta,

DIAGRAMS- Ma rks.
e lectronic, cc, de,
circuils a nd corries

$3.50

SPECIAL
8-Rodio-TV & Bosic Electronics- Oldfie ld. Sosie theory
still 0 mento l b lock w ith you? Re joice l Good Old Field
ho s Ihe solulio n to your misery in this eminent ly se lf
teoching book. Regula rly $4.95, or cs they soy in the
ads, Compore ot $ 19.951 ......••. ..... . ...... . $3.00

53-BASIC elECTRONIC TEST PROCEDURES-Turner, Thh
book cove rs just about every possible type of elect ronic
te st equipment ond explclns in deloil how to use it for
every purpose. Test ing, oudio equipm ent. re ce ive rs,
tr onsmitteu , tr ons islors, photocels, d istortion, tube s,
power • • • etc. $8.00

20-RTTY HANDBOOK- Kretrmo n (W2JTP). A-Z
Telelype. Very populor book, low supply.

of hom
$3.00

54-HAM RADIO HANDSOOK-Hertrberg (W2DJJ ). This
is 0 lovishly il lustroted book to inte rest people in the
hobby of hom rodio. Tells how to get your t icket, select
o receive r ond tronsmit ter. leorn the code. Picture s a nd
info on just obout every commercial piece of ham
equipment. Be lle r Ihon a cotolag. $2.50

58-ANTENNAS FOR CITIZENS RADIO-Orr (W6SA1 ).
General coveroge, mobile ond directionol entennes fo r
27 mc. bond. Build & tune 'e m. $1.00

56-RADIOTELEPHONE LICENSE MANUAL- Smith (W6BCX ).
One of the editors of the old " Rod io" has done a
beautiful job of presenting study mo te riol in this Q & A
licen se gu ide. Even if you ore not going for your ccm
mercial tick et, which is occepted a s proof of tem nico l
knowledge, you moy wont to use this monuol to keep
trock of how for you hove progrened in radio theory.

$5.75

21-VHF HANDBOOK-Johnson (W6QK I). Types of VHF
propogotion. VHF circuitry, component Iimitotions. on
lenna design ond construction, test equipment. Very
thorough book ond one that should be in every VH F
shock. $2.95

22-BEAM ANTENNA HANDBOOK-Qrr (W6SAI). Bosio,
theory ond con struction of becrns, Ironsminion line s,
motching dev ices, ond lest equipment. Almost 011 hom
510tions need 0 beom of some sort • • • here is the
onl y source of basic info to help you decide whot beam
to build or buy, how to insloll it, how 10 tune it. $2.70

23-NOVICE & TECHNICIAN HANDBOO K - Stoner
(W6TNS). Sugor coated Iheory; receivers, tronsmitters,
power supplies, onlennos; simple construction of 0
complele sto t ion. converting surplus equipment. How to
get a hom license and build a station. $2.85

24-BETTER SHORT WAVE RECEPTlON-Qrr (W6SAI).
How to buy a receiver, how to tune it. align it; build
ing accessoriesl beller ontennosl QS L's, mops, a urora
zones, C'W reception, SSB reception, etc. Hondbook for
short wove listene rs ond rodio cmcteors, $2.85

55-TRANSISTOR CIRCUIT HANDBOOK- Simp le.
unders tond explanation of tronsisto r circuits.
of inte re sti ng opplicotions.

57-QUAD ANTENNAS- Orr (W6SAI). Theory,
conslruction ond operotion of cubical qua ds.
yourself info. feed systems, tuning.

-

easy to
Dorens

$4.95

design.
Build -il

$2.85

28-TELEVISION INTERFERENCE- Ra nd (W1DBM). This is
the outhori totive book on the subject of getting TVI out
of your rigs and the neighbors sets. $1.75

69-5-9 SIGNALS-Qrr (W6SAI). A monuol of procticol.
detoiled doto covering design ond construction of high ly
efficient. inexpen sive onlennos for the omoteur bonds
that you con bui ld youuelf. $1 .00
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,2-ABC:s OF HAM RADIO -P yle (W70 E) . Designed for
the NOVice ham. Indudes all of the information needed
to q ualify for the Novice License. 112 pages. $1.50
7.4-HAND80 0K OF EL ECTRON IC TABLES & FORMULAS_
Formula s & laws, constants, standards, symbo ls and
codes. Math tables, mi sc. data. $2 .95

] 5-BUILD- A-WARD QSt ALBUM-Mount your prin OSL's
in this album. Room for 100 cords in each album pl us
labels for just about all ponible operating awards. A
fine way to show off your cords. $1.95

76-MODERN OSCILLOSCOPES & THEI R USES- Rui te r.
Second edi tion. Shows what a 'scope is, what it does
a nd how to use it for radio, TV, tra nsm itters, e tc. 346
pages. $8.00

19- TRANSI STOR PROJECTS-Skip th e th eory and start
ha ving fun . Radios: se lf powered, sh irt pocket, re gen .
erat ive, carrier-power, headphone. Instruments and e e
cen ories, line-squa re wave generator, preamps fo r
VTVM' s, ga in checker, shortwave calibrator, pha se
shifter, substitution box . Plus remote transistor ear, elee
tronie compass, simple oscillator, lomp contro l, mult i
imped a nce amplifier, electron ic counter, portable power
supp ly ••• etc. $2 .90

R245- HOW TO USE GRID-DIP OSCIUATORS- Turne r
fK6AI). Construction & uses, an important book. $2 .50

R270-REPAIR ING TRAN SISTOR RADIOS-Rother thorough
Rider books which should remove some of the mystery
and fece from serv icing these litt le b undles of tran sis 
toe-s , The book is expensice , but you ') save more tha n
the price on the first $e t r ou fix so maybe it is a
borgain, eh? They have olaf the typ ica l circ:vits to
he lp you along, $3.50

G-83- FUN WITH ELECTRICITY- This book ought to fire
the imagino t ion of the teenager. 8uild a galvanometer,
a de motor, an e e generator, a solenoid, a spark coi l,
a Teslc co il, etc. Helps teach the bes les of e lect ricity
whi le having fun wi th simp le projects. 128 pages. $2.65

MMD- EL IMINATING MAN MADE INTERFERENCE-What
makes it, how to find it, how to cure it in homes, fac
tor ie s, a utomob iles, aircraft, boats, e tc. Or ma ybe yo u
heven't been plogued la te ly. 160 pages. $2.95

NHP- BUIt DING UP YOUR HAM SHACK-Pyle (W70 E).
A p ro ctical d iscussion of points to consider when you
a re buying hom eq uipment, comple te w ith de$criptions
of much of the a vailoble comme rcio l gear. It 's just
possib le that Pyle might keep you from making a mis
toke which wou ld CO$t a lot more than hi s book. $2.50

complete conversion instructions for the following: BC
221 , BC-3.42, BC-312, BC-3.48, 8C-.412, 8C-6.45, 8C-946B,
SCR-27 .4N .453A ser ies receivers conversion to 10 meter
rece ivers, SCR-27.4N .451A seri.s trcmsmiUers (conver
sion to VFO), SCR-522 (8C-62.4 and BC-625 convers ion
to 2 meters), TBY to 10 and 6 me ters, PE-l 03A, BC
1068A/11 6 1A receive r to 2 meters, Surplus tube index,
cron index of AfN tubes vs, commercial types, TV &
FM channe ls. $3.00

81-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . II . Original and conversion circuit diog rams, plus
photos of most equip me nts ond full conversion dis·
cvn;on of the following , BC_.45.4/ARC_5 receivers to 10
meters, AN/APS·13 xmtr/rc:vr to ~20 me, BC-.451jARC-5
xmtrs to 10 mete-s, Selenium rectifier power units, ARC·5
power and to include 10 me ters, Coil data-simplified
VHF, GO-9/TBW, BC-357, TA·12 B, AN/A RT-13 to ee
wind ing charts, AVT-112A, AM -26/AIC, LM frequeMy
meter, rotators, pow er chart, ARB diagrom. $3.00

82-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . III- Orig inal ond convers ion diagrams, plus some
photo of the se : 70 lA, AN /APN-l, AN/C RC-7, AN/URC -~.

CB Y-29 125. .50083. 501'" 1, 52208, 52232, 52302 ·09. FT·
ARA, BC·"'.42, .453·~55, .4,56·.459, BC-696, 9.50, 1066, 1253.
241A for d o l fi lter, MB F (CO L-.4306.5), MD-7/ARC·5,
1!: -9/AP N·4, R23 · R-28/ARC -S, RAT, RAV, RM -52 (53),
Rt-19/ARC·.4, SCR ·274N, 5CR-522, T·15/ ARC-5 to T·
23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375.
Schematics of APT-5, ASB-5, BC-659, 1335A, AU 2,
APA10, APT-2. $3.00

83-THE SURPLUS HANDBOOK, VOLUME Ic-Recelve rs and
Tran smitters. This book consi sts entirely of circ:vit dte
grom s of surplus equipment and photos of the gear.
One of the first things you really have to have to
even sta rt considering a conversion of surplus equip
ment is a good circuit diagram. This b ook has the
following , APN -l , APS-T3, ARB, ARC-4, ARC-5, ARC-5
VHF, ARN·5, ARR-2, ASB-7, BC-222, -312, -314, -342,
·344, -348, -603, -6 11 , -624 (SCR-522), BC-652, -654,
-659, -669, -683, -728, -745, ·76.4, -799, -794, BC -923,
-1000, -1004, -1066, -1206, -1306, -1335, 8C-AR-231,
CRC-7. OAK -3, G F. l1, Mark II , MN -26, RAK-5, RA l ·5,
RAX, Super Pro, TBY, TCS. Resistor Code, Capacitor
Color Code, JAN/ VT tube index. $3.00

86-

QAN-SECOND CLASS RADIOTELEPHON E HANDBOO K_
Noll (W3FQJ). Everything you need to know to pan
the FCC exam and get sta rted se rvi cing twa -way equip_
ment. Much more than just a Q & A manual $3.95

80- SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. I (second edition). This book gives circuit dle
grams, photos of most eq uipment, and rather good a nd

NEW
"CONVERTING
BC453 to SSB"

IT'S HERE!

$3.00

Ha ndy order form 10' people who don't mind • • th eir magazines to pieces.rlpplng

1 2 5 6 8 20 21 22 23 24 28 12
13 40 47 49 50 52 54 55 56 57 58 69
70 71 72 74 75 76 79 80 81 82 83 86

R245 R270 G81 MM D NHP QA N

Circle the book numbers you wi sh to o rd er. Please includ e cosh , check, mon ey orde r , .. o r some thing
we can deposit In t he bonk.

Ne me: , C all: ... . . . . . ... .. .. .
Address: ... ........ .. .... . . .. . . . . .. . . . . . -. . . . ..... . . . . . ..

C ity: , , , Z o ne : • . . , • • . Ste te : , . • • .•. " • . .• • • •• .

Radio Bookshop, 1379 East 15th Street, Brooklyn 30, New York
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WE BUY'
BC.610, GRC. VRC,
T5 Equip. & parts!

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

A RB COMMUN ICAT IO NS REC EI V ER. 4_CH A N.
NE t. . 190 t o 90~ k XLNT CONDIT IO N . S '7.95
RA X R EC E I V E RS--B EA U T I F U L ~_

RA X.I 200. 1600 ke ,_ $14.95
RA X.2 1.5· 9 me. ".,...... . • . . . 14.95
RAX·3 7·27 me. .•• .... ......... 19.95

Limited supp ly !

APX-6 TRANSMlnER.RECEIVER SPECTACULAR I
1215 Me. LESS TUBES . . . . . . . . . . . . . . . . $3.95

WITH TUBES .. • • • • •. • • • • • • $9.95
Comple te conversion doto .... . ......• $1 .50

A RC· S VHF &. UHF EQUIPMENT SP ECI A LS!
R· 28IARC · 5 RE CEIVE R: 100 -1 56 Me. 4

cha nnels. Cryst al eomrottet , Excel . condo
(lnly · · · · · · · · · · · .............•.....•..... $19.95

T -23 /ARC -5 TRAN SMITTE R : ComD"nlon to
.1>0,"", Same rrec., 4-('hanll. cryst. con -
trolltd . • . . . . __ . ••• • • • . . . . . . . . •. • •. • . • • .• 12.95

R. 23 ' A RC· S RECE IV E R : 190-555 ke.. E:leel.
lent. This Is 11ll" Q -!} ' e!' ! •• _...• .•••••• •• 9 .95

R. 25:ARC_S RE CEI VE R : 1.5 -3 xre. E :lccllent 14.95
R· :Z6/ARC · S RE CEIVER: 3,6 Me. E xcellent 7.95
R·27/ A RC· S RECEIVER : 6- ft xre. E:leellcnt 7.95
T·IS/ A HC-5 TRAN SMITTER : 2.1·3 xrc. E:I-

cellent ...................... •........... 4.95
T·1 9 'A RC· 5 TRAN SMI TTER : 3-4 are, E1:eel-

lent _. • . . .• •. • • 7.95
T _20/A RC·5 TRAN SM ITT ER : 4-5.3 xre. F.:I'

....lIflnl ..•.•............... ..• ......••... 4.95
T·21 / A RC·S TRAN S MITTER : 5.3' 1 src. F.:I-

eeuem .................. ............• .... 4.95
T-221ARC ·5 TRAN SMITTER : 1-9 xre. Elcel-

Ir nt . .......... ................ ....•...... 8.95
MO· 7/AR C-5 MOO ULATOR : ~'o r all or the

anove Tran5mHlers . ~::lcell en t. Dan raln @
only - , _. ,.,." " .. 6.95

ARC-2 COlliNS TRANSMITTER·RECEIVER
2-9 Mc. 50 W. Xmtr. and Reev' r. UMS Co llins
PTO oscilla tor. Ind udes 22 tubes olld 100 kc,
crystal. Built · in 24 V. d yna motor. Compa ct,
tob le .top unit. F.B. fo r mm-ine, a mateur,
a nd mobile U5e.
Good cond o •••••••••• .• • . • . .•..••.•• $39.95
l ike new . . . . . . .. . . .. . . . . . . . . . . . . ... 49.95

8C--611 HANDIE.TAOOE CHASsiS
An e mble your own handie-talkie out of this
completely wired chonis! (l en $8 95
tube s. coils, ccces.] like new . . . . . . •

AiBi.15 COrnNS AIRCRAFT COMM. ~""EC"'V"R"".
1.5-18 Mc. feature s: 10 channe l eotc-tcne PLUS
manual tu nin g. 100 Kc. cryslol ca libra to r, 13
tube s, 2 Rf amplifiers; entire circui t premabili ty
tuned, 70E PTO oscillator, some as used in
7,s .~ se~ies rece ive rs. f ree sche - $49 50
matlc. l, ke new ....••........ •
APN-48 MARINE lORAN RECV'R & INDICATOR
Gives exact fi x in relat ion to l oran sto lion.
Works on 12 or 24 V. If yo u own a boot, this is
the cheapest life insura nce you can $79 50
buyl BRAND NEW and BOX ED. O nly •
USED, but in excellent condi tion. Only . . 39.50

APT·5 UHf RADIO TRANSMITTER
50W. Uses 3C22 LI GHTHOUSE TUBE in tunea ble
300·1400 Mc. cavity . Ma kes te rrific rig for 432
Mc. hom tran5milter. o r hi .powered signa l

~~dehC:::'u~~~ ' ::;et3~ .~~ .1 ~ .I ~. ':'.c: $19.95
NEW TRANSMITTING TUBES

4--65A ••••... $ 7.50 4CX2508 •• • •$22.50
4-125A •• .••• 19.95 4-4ooA •••• • • 25.00
832 2.95 4-1000A •• • • • 75.00
829B /3£29 4.95 2C39WA . . ... 12.95

WRITE IN for new Bargain Bulletinl
All orders fOB l os Angele s. 205% deposi t re 
quired. All items subject to prior sa le. NOTE
MINIMUM ORDER, S3.OO . WRITF TO nFPT 13

IW2NSD from page 61

If you a r e much of a short-wave listener
you have a rough idea of what t he results of
this program would probably be: an exposure
of the sha mef ul waste of frequencies that is
t he result of our present allocation system.
There ar e thousands of t ransmitters on t he
air day after day just hold ing down channels
or running up log time to prove the need for
the frequency. T here are hundr eds more de
voted to jamming attempts at international
broadcasting. The wastag-e is incred ible. Can
anyone sa y with a st ra ight face that the solu
t ion to this is to take f requencies a way from
the amateur and t urn them over to commercial
or government use? Bah!

With some facts and figures we might be
a ble to bring some sanity into t his j umble. If
you don't like this suggestion, then how about
you're thinking u p something better? I rec
ognize that many gover nment groups will be
against t h is idea . .. they a re in t he middle
of a ter rible situation and are trying to live
with it on the present system of allocation
... ditto commercial groups. Though everyone
would ga in in t he long r un from an investiga
t ion of the a ctual t raffic use of t he short
waves, everyone but the ama teurs would be
faced wit h the facts and figures on their folly
and the pressure would be on to solve this
enormous waste. It is always easier t o take
tempor a r y expedients than to make overall
cha nges, so we can expect vigorous res istance
to a nything we propose from many quarters.

If nothing else, this is something to think
about a nd maybe give an ai r ing on a round
table. Give the weather a rest .

Pay Our Way?

The \VA2 calls have been unwinding at
quit e a r at e as ham radio expand s into every
corner of New York and New J er sey. The
F CC must indeed be working full time to take
care of this flood of new licensees. As the calls
unwound I got to thinking more and more how
des irable one of those \VA2 calls would be. As
a matter of fact there is one t hat I would
t rade in my well worn W2NSD to get ...
heh, heh!

So I called them just to make sure that there
was no hope of getting t he coveted call. Ther e
wasn't. As a mat ter of fac t t hey go out of their
wa y to make sure tha t fellows won't get a call
that might look like favorit ism. So died my
hope of getting '" A2 YN"E (the two is silent ) .
Sig-h.

\Vhile talking with them I asked about some
other problems that had been bugging me . . .
such as allowing fellows to t ake the Tech exam
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Thl fo llo win, CII" "0" CUlnn Billd freQulnel.. In s tec k
(tUqufnc ies l isted In megacyd" , : 26 .965. 26.975. 26.!lI5.
27.005. 27.0 15. 27.025. 27 .035. 27 .055. 27.065, 21.075.
27 .00 5. 27.t 05. 27 .11 5. 27 . 125. 27 .135. 27.155. 27. 165.
27 . 175. 27. 185. 27 .20 5. 27 .2 15. 27.225 .

F T · 17 1 hold."
I' ln ap.cl n, %"

B an.n. pIn.

DC_34 hold.n
J'Jn Ipael nl' %"
I' ln diameter .156

A ll cry~I.11 m lde f rom Or.de "A"
rnnort ed llU. rll'.--l'rollnd and etehed to
e) . d f r e q u e n e l . a . Vn eondltlonaU,
lI[ uar.n leed l SuPvll ed In :

F T -213 hol den MC-7 holdera
I' in ~ lJl elnc ~" I ' in I p.eln, \I. "

l ' in d lameter .093 l' in d lllllettr . 115

CITIZEN
CLASS

BAND
"D" CRYSTALS

All 22 Fre quencies in Stock

3rd erertone. . 0 05~ tol.unre-to tII" t III
F C t ' renulreUll'nt. . Ill'nnetlel llJ' a~lled

!l C6/ U holden . 'Ii" pin $2 95
Ipat'l ng-. 050 plna. (.093 •

. u Baill • • add 1St per erYl t . l).

EACH

TEXAS
"...

Vi nl

,I htl l'hed en'stal Iiet, for Olobe, (lonlet. CHI -Fone . nd H.m
cr lltle n unue . . . $5 .90 p('r l et . S pccUJ' equipment tIIak..

••••••••••••••••••••••••••••••••• •• RADIO CONTROL CRYSTALS IN HC6/U HOLDERS •
• ~lledr, trequeucy, '>i! " vln Iv.clnc . • • vln di~eter . 0$ •
• ( . U93 p in d la meler.•dd 1:.1) • •• • • • • • •• • • . . . . • . • • . $2 .95 ,.. •

• FUNDAMENTAL fREQ . SEAtED CRYSTALS •
• tn IlC6/ hohlen •
• From 14000 I( C Il) 40 000 KC . 005 ';' Tol er.nee. . • • . . $4 .95 " •
• F t"m ~00(l " C to 15.000 KC ally f req ueney •
• . 005"" Tole rance . • •.• ••• . •. • ••• ••• • • •• • •..• . •. $3. 50 ... •

• SEALED OVE RTONE CRYSTALS •
• :'I lIllv lled In 1111'111 IlC6/V holden •
• Pi n I v, d nc , 4~ 6 . dtamete r .050 •
• 15 to 30 ~IC ,00;; 'roteeence 53.85 ea . •
• 30 10 4;; ~ IC ,00 5 Tolerance $4 .1 0 ca. •
• 4;; t ll 60 ~IC .ll05 'f lliere nee $4.50 el. •

••••••••••••••••••••••••••••••••
QUARTZ CRYSTALS
FOR EVERY SERVICE

under FCC supervision, etc. T he difficult y
,v·ith this is the personnel t hat it would take
a nd the costs . W hich brought up the subject
of our footing the bilI for our own licenses.
This makes sense to me, but then I would prob
ably be a Goldwater Republican if I were
int erested much in politics. The present gov
ernmental system irritates me • , . too damned
big with department built on department. Un
doubtedly I am naive, but I fi r mly believe that
they could send 50-750/0 of Washington home
to honest wor k and maybe even get more done
than they do now.

Now, while the D. C. hams a r e out forming
a lynching- party, let's mull over t h is fee busi
ness. As a matter of principle I believe t hat
we should not a sk non-hams to pay the costs
of administration of our hobby. 'Vit h a quarter
of a million hams we can pay our own way.
A flat fee of, say, $3 for each application,
whether it be for a new license or for renewal ,
should cover everything quit e well.

T his could be ca r r ied one st ep further, as
with auto licenses, and a special application
fee established for specially requested call let
ters . Many of us would like to get our in itia ls
or something like t ha t . T he fee would have
to be pr etty high to keep t he percentage of
those requesting the specia l licenses down to
reasonable numbers. P erha ps this could be re
st r icted to the Extra Class licensees. what do
you t iink ?

AS K YOU R PARTS DEALER FOR T E XAS CRYSTALS
See blc red d l liplu .. . If he doesn' t 1t00'k them. eend II I
hie name and ordl'r d l reet from our li'lor l<iR ractory .

NOW I E nc lneer lnl' ..mplCl Ind sman flu. ntl tl et fO'!' proto 
U·V" now mad, e i ther It Chic.,. or Fl. M)' l'ra P lant. 24
H our ger-tce t

IN C H IC AGO . P HONE GLadllone 3-35-'5

I AnACH THIS COUPON TO YO UR O RDER FOR SHIPMENT I
I VIA 1ST CLASS MAIL AT NO EXTRA COST I
I TERMS: A ll items subject 10 p rio r sole o nd cha nge of :
: pri ce withou t notice. All crystal o rders must be accom- I
I pon ied by check. cO$h o r M.O . w ith PAYMENT IN fULL. I
I No COD 's. De pt. G ·7 1. I

RUSH YOUR O RDER TO OU R NEW PLANT
Ulil eou pon below for h t CI... Ihl pment.

TEXAS CRYSTALS
De pt . 6 ·71. 1000 CRYSTA L DR IVE . FORT MYERS. F

For Illr. lut sltvln. Phone W E 8 -2 100
I •

---------------_..---------

MA D E T O O RDER C RYS T ALS • S pecify holder w..nted
IOG I KC t o 2600 KC:

. O l~ toler. nt'e • . • • • • · • • • ••• • • •• •• · · ··· · · ····· ·· · ··· $.i·~ ::
.005';' tol~rance • • • . . .• .•. . . • . ••• · · · • ···• · · • · • •• · • • • • .

260 1 KC to !lOOO KC :
. OO:,~ (oler. ne• . • • _. • . . .•. _• . . • . . . .. ·.· · · ··· · · · · ·· · · $2.50 ...

900 1 KC t . 11.000 KC
.on,;,,- loleran..e . . ..•.•.............. ......... .•...•. $3.00 ...

Amoleur, Novice . Technidon Bond Crystols
\l1 ~ ToleranCl .•• $ 1.50 " .-80 me ters (3101- 3149 K CI.
III "'l."leu 17152-7198 Kel, 15 mete ea 11034 -10s:! K C) . 6 m,tera
(~335-8650 KC I wllbln I KC
Pr-UI Laltiu Cl"J'ltab In .U rrec uenetee from 310 KC to
'HO icc {I ll u t'ept 455 KC . nd 500 K CI 50' ...
('In I pad na: ~ •• I' ln d iam eter . O!li
)ht"hed p.ln + 15 eyel et $2.50 pe r p.1r
"00 icc CrYltail. $2.00 ea. ; 455 I<C CrYl talc . $ 1.50 ea· : SilO It C
L'n'dall . $1.50 1'1. ; 1Il0 KC F req ll eney Standard CrYltail In
lI {'6 / V holdl'ra $4.50 .... ; Socket for FT-243 t'l')'ltll 15' ea. ;
11" . 1 -ees ee tor FT·243 el')'lt. ll . 15' ea. ; Socketa for lIC-? . nd
M'-111 e",ltab 25, .... : CeramIc IDl. ke t for D C6/ U cr" ta l l
20t-.

Wri te for new free eat. I" :1160 eomp let. wllh '" llIat.... cl . culh

Just as my arm was ti ring from pa tting my
self on the back that the June issue came out
so well in came a little note from Dave Brown
sa ying t hat we had mixed t he two propagation
charts Ugh. Rat s ! I've been so busy wit h my
head in the clouds t rying to plan a super F irst
Anniver sar y October Issue that I forgot to
wa tch those printers every minute. I f you look
at the cha r ts at aU it is obvious that they are
reversed.

Speaking of t he fu t ure, I 've got a nother
little sur pr ise up my sleeve. T his is a bonus
book which we are planning to send out in
November. This will be an Almanac-Yea rbook
Buyers ' Guide. 'Ve will encoura ge as ma ny
manufacturers a s possible to run a s much in
format ion a s possibl e on their products in or 
der to make this a really complete Guide.
We're going to try to get the cooperation of a s
ma ny parts manufact urers a s possible too. If
you have a ny suggest ions a s to ma ter ia l that
you t hink would be appropr iate f or th is book
drop me a note. • , . ' Vayne

Rats, Rats, Rats, Rats
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I wanted to use one turn per volt for the
primary (for ease of calculation). but due to
the core being inefficient with this kind of as
sembly I had to use two turns per volt,

I put a tap at 115 turns to demonstrate auto
transformer action using only the primary.

I wound two seconda r ies, one with 10 turns
for 5 volts, and one with 20 turns for 10 volts.
Then, to demonstrate the action of the trans
former in a solder ing gun, I took two pieces of
%" wide copper braid and put them in parallel
across a solder ing gun t ip as s hown in the
photo. w hen the primary is energized, the tip
actually heat s quicker than a soldering gun.

I can demonst r a t e excess cur rent drawn by
the prima r y due to the core being too sma ll,
by not having- t he demonstra t ion core f ully
meshed, turning up t he Powerstat and watch
ing t he primary amps increase until t he pri
mary fuse blows.

The unit is built in a T V serviceman's tube
caddy.

I used a Powerstat t o control the primary
voltage, which is indica ted by a 0-150 volt ac
meter.

In the lid of the case I mounted a 7" x 7" x
2" chassi s which ser ves as a panel for the 3

Transformer Act ion
Demonstra tor
O UR local Radio Club, "The Muskegon Area

Amateur Radio Counci l", has been operat
ing a school for Novice and General class hams
for a few years and we have been constantly
improving our methods of instruction.

This year I came up with an idea for a
physical demonstration of transformer action
to g ive the students an idea of the parts of a
transformer in opera t ion.

As illustrated, I used the core taken from
an old filament t r ansfor mer . By rearranging
the lamination s, I was able to bolt them to
gether in such a way a s t o allow quick st ack
ing, unstacking and cha nging windings.

Mike Be-lew W8KTJ
2827 Whitehe, 1l Reed
Muskegon. Michlqen

Photo s were ta ken by K8SAF.

meters. T he 150 volt meter is for primary volt
age, a 10 amp meter is for pr imar y current
and a 0-25 volt meter is con nected across two
bind ing posts in the control panel to which t he
various seconda r ies are connected during the
demonstration.

I also use a s ing le turn of #6 solid wire
wi th a 15 amp fu se link inser ted to demon
st rate the currents which can circulate in a
shorted turn.

After the demonstration and talk are given
I a sk one of the st udents to come up and make
a winding from a spool of #20 wire which I
carry in the case, calculating beforehand what
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Communicat io n and T V A ntennas

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

with

- "tIte-

SINC E
1921

NOW! Challenger TC·88 a superla t ive 10, 15 and
20 Meter - Single-trans-line TRI-BAND8

$ 75
-AND

WO RTH
EV ERY
PENNY
OF IT!

__--::Se:nd For PL77- Tech info on 107 Antennas

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

Insta ll a Telrex antenna .. . dollar for
dolla r better in every way! Antenna
systems from $6.95 to $12.000.00

~ , .... ,. -., ,... ..-,
\ ....:-. '-· f ..' -
,r 'J ''- ._'-' :. -_ "'.r:. ~ , .. II " . I

\ '.:. :::. ;::: ';
-~,,

ANNOUNCING THE

~borr(rel)t 2M CONVERTER
SU PER LOW-NO ISE-CUSTOM BUILT

USING RCA ', N EW NUVISTOR
PAUL A. REVEAL W2ADD BOX 575
Church Street Stolion, New Yorll 8, N, Y.

JIM CLARK * Wl ULU
KIT W IRING & TESTING l_ABS

REPAIRS & SERVICE ON All MAK ES Of HAM GEAR
AND

TEST EQUIPMENT. CITIZENS BAND GEAR & HI-FI
2 Ai ken St. Tel. HEmlock 2-3600 Derry, N. H.

All WORK GUARANTEE D

voltage it will produce.
All of the windings are made of #20 enam

eled wire, wound on a wood block of a s ize
whieh will enable them to slip easily on t he
core.

J ust so the photo won't confuse you I will
add t hat there are 3 extra binding posts on
t he pa nel for fu ture uses . Ther e is a lso a re
cepta cle in t he panel which is cont rolled by t he
Powerst a t for the control of future demon
st ra t ions which might be plugged in to it.

The photos are self explanatory and I hope
some other club will be able to make use of
th is idea as it ha s been a great help in teach
ing transformer theory for us. . .. \V8KTJ

(Frequency from p a g e 43 )

to one ratio is obtained with the beat difference
at 5 kc, t he fin a l possible er ror , a ssuming
again the oscillator error does not exceed
0.5%. will be 0.0007 %, or 25 cycles. T his is
close enough for almost all purposes, and well
within the specified FCC tolerances.

If higher accuracy is desired, a calibr at or
using mult ivibrators for a beat of 5 kc or less
can be built, An internal mixer and a udio
amplifier allows accurate interpolation, and
the total accuracy is increased to a minimum
of 0.0007%. Usually the error wil l be much
less t han this, especially s ince the audio oscil
lator can be calibrated t o better than 0,1% fo r
th is purpose.

•

MOBILE
POWER
SUPPLY
MOD EL

A 12/600 /200

NOW

$59.50
This 12V input d c to dc transistorized converte r is
conserva tively rated for co.,tinuous output o f 120
watts at 600V or 30 0V, or o"y combina tion of 600
cod 300 volt loa ds totaling 120 watts,

High efficieocy, small size, a nd light weight, plus
freedom from maintenance, conserve your battery
and toereese the enjoyment of mobile opera tion.

ELECTRONICS DIVISION
GLOBE INDUSTRIES. INC.

525 MAIN STREET

BELLEVilLE, NEW JERSEY
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MlJ~l- . MOBILE
05M A C EQUIPMENT

CHOSEN
for use aboard the S.S. HOPEl

Other Ham Publications
In lieu of half of the magazine being filled

with specia lized departments, we r ecommend
t hat you subscr ibe to the bulletin of your
specia l interest. You get a lot more news and
get it faste r t his way . .. and you encourage
the fellows who a re putting out t hese bulletins.

73 HAM CLUB BULLETIN. Mervin lipton VE3DQX.
311 Rose merv Reed . Toronto 10. Onte ric. Cenede.
Sent free to 011 editors of hem club bulletins monthly
to keep them ebreest of whot is going on with 011
th e other hem clubs. This is on e xcellent source of
news for putting together your club bulletins. To sub
scribe to th is news bulletin just send e copy of your
own club bulle tin to Morvin .

DIRECTORY OF CE RTIFICATES AN D AWARDS. CI;!
Evens. K6 BX, Box 385, Bonita. Ce l. Complete Direc
tory plus three querterlv revisions FREE, $-4.00. Add
$1 for 1st c!&SS m&i l; $2 for Air Mail. OX stetlons
Ist cless . edd $1.50 Need less to sev this is the most
up-to-date dete on over 650 certificetes end "words
evelleble worldwide.

W ESTERN RADIO AMATE UR. Don Williemson
W6JRE. 10517 Heverly Stre et. El Monte. C ell lc rnie.
Monthly. Su bs ore $2 per yeer, $3.50 for two vee rs. $5
fo r three ve e rs. Operefinq news of west coest &etivity.
columns on OX. SSB, YL, en d some e -ticle s. -48 pe qes

MOBilE NEWS. Pu blishe d monthly by the A meteur
Rad io Mobile Society, 79 Murchison Rd., leyton. E.
10, Enqle nd . .Joimnq fee en d I vee r sub. is $2.50.

HAM-SW AP. Publ ished by Hem+Sw&p, Inc•• 35 Eest
Wad er Drive. Chlceqo I. Il linois. Editor is Ed Sh uey.
K9 BDK. Subs ore $ I per yMr by 3rd cless rneil, $3 for
1st class. $5 "irm"i1. end $7.20 specie! delivery. Pub .
lished once " month. Conte lns c1"ssiFied eds entirely.
This is your best bet for on inexpensive woy to sell
or swep some qee r in " hurry. Within two wee ks
people ere e nswer jnq your e d,

SO UTHERN CALIFORNIA RTIY BULLETIN. M.,dl'
L. Swen W6AE E. 372 West Werren Wey, Arcedie .
Celifcrnle. $2.75 per vee r, not including membership in
Society. Opere tinq news end some technlce l erflcles.
This is t he oldest IT bulletin goin g. All IT men should
else get this one. Monthly.

OX BUllETIN. Don Chesser W4KVX, RFD r. Burling
ton, Ke nt uckv. OX news in depth. Published weekly.
3d Cle ss moil $5 yetlr ; 1st cless $6; Airm o!l il $7.50.
OX retes on request.

HAM-HO P NEWS. Published querterlv by the Inter
netionel Hom-H op C lub. G. A. Pert ridqe G3CED. 17
Ethel Rood. Brc edsteirs. Kent. Enqlend. 75; per Veer
for bulle tin. $1.50 full membership. Club devoted to
orreng ing visits between hems end hom fomilies " II
over the world.

TRANS·CITER

For AL L Amaleur Tra n••
mitten. Gu afll ntnd l or
500 Wat ts Power for Pl.
Net or Link Di rect Feed.
Light. Neat . Weatherproof

POWER SUPPLY

ATll1~hle onl,. from :
Depl . A1-7WESTERN RADI O= = ::::!:= = ::::

Reduees interference and
Noise on All Makel S hort
Wave Receivers . Makn Worl d
Wide Reuptlon Stronger .
Clea re r on All Bandsl

RECEIVER

Compl..! .. as shown 10111 I!'Dllh 102 ft . with 81' ft. of 72 ohm
I>a1.lIlre, ] rp(",ltln". II I- iml"" -' mll l,IN! res"nanl I ra l'., ( ' VI, 30z,
I" ~ 5" IUlg l . You jUl t lune to desired band for beamlllr.e ra
IUIIl. t:teellent lo r ALI. wor '. j-wille short-" . "!! r ec:e h e r. and
;u" at..ur lrallsmitl{'TI. For S O" IC..: .... X D AI.L CI.A ~~ A~I A .
TEntS ! xn t:XT Il,\ T F :" EltS on G ADIlETR X ": ": Il ":D ~
Jo:Umlnalel 5 sep.""'e I n lenn,.. wt tn exrfllen! perfnnnanre
Il" u. n nl ....d. Use as Inverted V I.... III band power lai n. ~O
JI ,\YWIR F. 1I0 l '~ ~: A I' I · ~: .\ llAX'F.! ~: .-\S Y IN'ST AI.J.ATIOS I
!t1) ·40 -:!0 -15-IO meter binds. I·olnplete .• .• . . • . •• . . . . • •• $14.95
10-20-15 -10 meter hln<l, . 54 -ft. I nt. ( bes t ror "'-w .wl'.) 13.95
:!0- 1.~-1 0 ,,,eler hln,I• . 1)11.1 Trip. 24 -tl . • nlennl . •....• . 19.95
S END ONLY ! 3.60 (n ,h . ("k.. rno) . nd P.Y PMtrnln b.l.nce
COil IIhll post",-e on Irrl,,1 or .end rull pri<-e for potIlPlld
delh·el7.

AUTRONIC KEY AND KEVER

For Perfect, Faster CW
Send QSL or Postcard for full data.

FREE THIAL
Fully transistorized , di gi
tal ci rcuitry keyer elim i
na tes erratic se nding .
Precision - made key will
not walk; is fully adjust
able.

ElectrDphysics CDrp.
2500 West Coast Hwy.
Newport Beach, Calif.
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The Latest
in Nuvistor
Converters!

5H -t Mission III. PII. OY 30523 R iverside, Cali f .

NEW FOR 144 Me!
..,It·Ii.... IW6L1T1 NUVISTOR CONVERTER

Check these
ouhtandinC) features:

• NOISF. F IGURE : 3db. Noise
leve! 80 ex tremely low. the
wea kest s ii' nal can be heard. -

• RF AMP. uses the 6CW 4
g rounded cath. amp.

• I npu t ci rcu it is a % wave
T UNED LIN E inductively
coupled to t he anten na 50 a s
to ma intain a h igh degree or
seleet tv tty ( R F)

• 6 1':Z8 t r iple triode. mi xer/ osc/tripler.
• Tota l !rain : App rox imately 21db.
• Qua li t y cera m ic sockets a n d coil Corms.
• Lo w pow . req. : 6.3Y @'580ma., 150Y @ 15ma.
• Choice o f 7 erE'll. : 7-11 m c. 14-18mc. 26-30mc,

30.5-.14.5mc. 28-30m c. 27-3 1m c, N ovice ea ftb .,
28-30 mc (l 45-147mc ), 50-54m c, ( H Q 170, HQ
110 ).

• WIRED. T EST ED, w/ tubes & x tal. $29.95
Amat. ne t .

• Com pa n ion power supp ly $15.50 net.

MISSION HAM SUPPLIES

AM XMTR

learn
Ham Radio
the Easy Way

,\ 11 the neceasa j-y parts
and simple, easy to u n
de rsta nd ins t ructions ac
company each RTTA
Kit , which is designed
an d engineered to meet
the most rigid requi re
ments.

Get Smart!

II -I 5igno l Gene rolo r

Ilulld these and 13 other
pieces of eq uipment which
will enable you to learn
the in 's and out's of Radio
con st ruc t ion and se n -icing
II am gear .

Correspondence cou rses or res ident instruction are
available fo r both the begi nner and for the advanced
student in a ll phases of Radio and Elect ron ics .

for inFo. ma tio n w rit. to :.--------------------------------,
! Radio Television Training of Ameri~~ !
I 52 east 19th Street New York, N. Y. I
1 Na me . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . I
I Address I
r City State . . . . . . . IL J

Nothing heu bee n spored to provi de maxim um quality, maximum performonee
ond long life in the new SPACE RAIDER BEAMS. The se stu rdy antennos hove a
bullt-in ruggedness unmotched in anything being offered to Ha ms anywhere
o t any price.

-THE NEW SPACE RAIDER BEAM
A BEAUTIFUL JOB!

SPACE RAIDER BEAMS a re p re -tuned ond matc:hing sect ion comes pre . resonated
so thot when a ssembled ac,ording to simple instruction s the antenno is 011
reody 10 g o and w ill provide unity SWR in the middle of the bond ta pe ring
to len thon 1lf2 to I 0 1 bond edges. Optimum forward g ain and front · to ·ba,k
rot io ore stondard on SPACE RAIDER BEAMS os is sho w n together wi th genero l
spedfi,at ions in the ta ble be low.

20 METER BAND
8·20·3-3 Element. 11/.... 0 .0. Center Sections, 1" 0 .0. ond 3A" 0 .0. odju stab le end se ct ions.
long.•12-.12 wovelength spa d ng Forword goin; 8 0 .8., Front/bock rot io; 20 0 .8.

800m ; 2" 0 .0. 18'
54.50 23 lbs,

IS METER BAND
sed ions. 800m; 2" 0 .0. 12' long. . 12-.12

44 .50 19 Ibs.
sect ions. 800m; 2 " 0 .0. 18' long.
30 0 .8. 54 .$0 27 Ibs.

8 ·15·3-3 Element. n~" 0 .0. Center Sections, 1" 0 .0 . adjustoble end
wovelength spa c:' ng . Forword g ai n; 8 0 .8. Frontfba ,k ro t io; 20 0 .8.
8·15·... - 4 Element. 11/.. .. 0 .0. Center Section s, 1" 0 .0. adjustoble end
.17·.17·.17 wavelength spocing. Forw a rd goin; 9.5 D. B. Front, bad... rotio;

10 METER BAND
8·10·3-3 Element. 11/.... 0 .0. Center Sections; 1" 0 .0. odjustable end sect ions.
.17-.17 wave length spo cing. Forward gain; 8 D.B. Front/ bo d. rotio; 20 D.B.
8-10·"' -'" Element. 11/.... 0 .0. Center Sections, 1" 0.0. odiustoble e nd sect ions.
. 17- .17·.17. Forward goin; 9.5 0 .8. Front/bock. rotio; 30 D. B.

800m; 2" 0 .0.
34.SO

800m; 2" 0 .0.
44.SO

12" long.
16 Ibs.

1B' long.
21 Ibs.

CITIZENS BAND
GP.27.1 Ground Plone Antenno. Sa me rigid sped fi co t ions ond
high q uo lily moteriols used in , onstruction of Space Roider
Beoms. 9 Ibs. ... .. ..• .. .. . . .... •. • .. •. • • . . . . • •• . • . . . $24.95

PRE PAID SHIPMENT U.S.A.-DIRECT INQUIR IES TO
1076 E. WA LNUT ST., PASADENA, CALI FORNIA

JULY 1961 67



WALKIE·TALKIERADIOPHONES BIG MAP DEAL

S"n ,l " amp / ..,. li,,· rO IUrl' .

f rom

Name Call .

Sir : 4
Enclosed is $9.95. Please send me one of

your 3·0 maps immediately. U.S.- World-

These DOD (3· 0) maps are widely adver
tised at $9.95. Unfortunately we have been
unable to make a special purchase of these
fine maps and therefo re we must bring the m
to you at full list price: a low, low, only $9.95!

Perhaps a glowing descrip t ion ",I the maps
will arouse your inte rest. Well , let's ..ee .•.
hmmm. Well , first of all they are pretty big.
28 V2" and 18Yz" to be exact. And they are
printed with eight co lors (all different). But
best of all are those mountains that you can
feel. They st ick right up at you nearly an
inch. They are in the right places too. Amazing
job. They come complete with the frame and
a handy map index which locates all the
places for you. You can see the major highways
on the U,S. Map.

City Zone State .. •.....
Please include at no charge with this order a
one year (new) ( renew) subscri ption to 73
sta rting wi th the issue.
(Two years with two maps.)
Sen d orde r to: 73 Magazine, 1379 E. 15th St.,
Brooklyn 3D. N. Y.

Address ...... ...............•..... •..• .•.

-----------------------------_.

•196-23 Jomoito Avenue

SPRINGFIELD ENTERPRISES, De p t. H-7

Hollis 23 , N. Y.

Reyco Multiband Antenna Coils
Tra p s for dipoles • •• high strength . . • moist ure
proof guaranteed to hand le (I full KW.
Mode l KW-40 t oils wi ll, with (I 108 foot onterm o,
provide opero tion on 10-1.5 ·20·40·80. $12 .50 sel.

For information on othe r mode ls write :
fRED l. REYNOLDS W2VS. 492 RClvenswood Ave .,

Rochester 19, New York

Parts Distributors
w hile trying to drum up some advertis ing

at the P a r t s Show in Chicago I met qu ite a
few of t he parts distr ibutors who are selling
73 over their counters. Many of them expla ined
that t hey had been beseiged by eager customers
to handle 73. Almost all of them mentioned that
73 was outselling the other ham magazines
and many cla imed that 73 outsold all others
combined.

Even so t here are hundreds of part s dis
tributo rs who are not yet handling 73. You can
add your 2¢ to the cause by le tting me know
the name and address of a ny such delinquent
distributor and perhaps needling him a bit so
he will be recept ive when I send him the de
tails. Look for 73 the next t ime you a re out
buying parts.

I'm particularly anxious to keep our circula
tion increasing as fast a s possible so we can
pass the 50,000 mark this fall and swing into
second place in circulation. • .. \Vayne

FOUND!
A cure for: Acrophobia

Coronaryophobia
And all other phobias and ills t hat arise fro m
climbing ham towers. With the KTV Twi n-Track
only the beam and rotator climb the t ower , you
watch with both fe et planted safe ly and firmly
on the ground. You'd better find out all about
this right away, eh 1 Write .

KTV Towers
P. o. Bo. 294 SU LLIVAN, ILLINO IS

2498
FOR CHASSiS

For 10 meter and
citizens band.

Fully tro!lnsistorized .
Mode in U.S.A.
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FAIRFIELD, CONN•

BU llETIN E-5275-2

•

$2.21

$24.50

SEALED W H IP A NTENNA

$8.38

BULLET IN E·527S-2

Wh en used for stand ing wave ratio
a nd as a powe r output meter. Mode l
L·52 will han dle powe r levels fro m
10 to 1000 watts of continuous serv
ice o ver a frequency ran ge of 50 to
500 meso line losses can be meas
ured with the aid of a special g rap h
supplied .

DIODE CO UPLED TU NED CIRCU IT AT.
TACH MENT TUNES SO TO 500 M CS IN
TWO OVERLAPPING RANGES FOR USE
AS A FIELD STRENGTH METER.

ASSOCIATES
P. O. BOX 106B

" THE ONE W AY TO
BE SURE YOU GET THE
MOST EFFICIE NCY
FROM YO UR fA 6.NS.
MITTING SY STEM: '

HI-PAil PRftOUCr.rS CO .

4 INSTRUMENTS IN 0 NE
THE "LYRIDS" DIRECTIONAL

POWER COUPLER

I. STANDING WAVE RATIO
2. MO DULATION M ONITOR
3. FIELD STRENGTH
4. LINE LOSS

for 2 Meters
The design of Bill Ashby, K2TKN, whi ch
created so much interest in the J une issue
of '73', is now being readied for production.

Write ill for fu ll details .

FITCII IlU nC, MASS.

M[rs, of the famous "Sa/urn 6"

TYPE " N"
CONNECTORS
AVAILABLE
BY A DDING $1.66

•
BULLETIN E·S215

52 OHM DIRECTIONAL
POWER COUPLER
UN IT MODEL L·52

•

VHF-U-HF
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.---BOSTONIANS!---'j
WHAT'S NEW!_Why Collins is- a t Bob Graham', slores.
Now w e hove them ali-Collins, Notjonol, Holliuofters,
Hammcltlund, GORsel, Johnson, C. E. Droke, e te., ete.
5•• u, for the b esl d eal in ham e q u ip me nt both new and
used. W. buy, , ell, trod., rei'll, insto ll, ond service.

GRAHAM RADIO INC.
SOS Main sr., Rea ding -Tel. 944-4000

1105 No. Main St., Rcmdolph-Te l. WO 3-5005

Advertisers Index

A ld e n 49
Alltronlcs-Howerd 70
Arrow Electro nics , 73

. CUSHCRAR 6" .....yWARD ST.
MANCHESTER, N. H.

• 2 M eter with mast
Mod el ., AM-2M $8.70

• 2 Me'. r stocked
COMPLETE
Model # AM·22

• 6 Meter with mast
Model # AM-6M
$12.50

• DUAL HALO with
most. M:)d. # AM·26 ,1

r$174S

HALOS

t~ J"'

.NE~
-

PORTABLE 3 EI.
6 met.r bllam.

(SO" x 4" fold.d )
Mod.1 No. A50-3P

$10 .95

Cl'bra! Moto rs 51
Ce ndee 59
Centro l Elect roni cs Cove r II
Clerk 65
C legg 2, 19
Columbia 62
Cushcroft 70

Ebco 27
EICO . .. 7
Electro-ph ysics 66
Elma c ................... . ........ .• . . . 66
Evens Redic . 55
E-Z W c'J y Towe rs _ 6

Fin ney ......•. . ....... ......... ' " ... .. 25

r-, Iobe Ind ustrie s .. ' 65
G raham . 70

H e mme -lu nd 17
He th 21
Hi-Per 69
H ouse of A nten na s [f-Beems] 57

Intenotion c'J 1 Crysta l 23

JSH 53

KTV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 68

Maps h8
Mini-Products 55
M ission 67

Peterse n , C over 111
P & H 49
Punches 70

Radio Book shop 60
Revc c 68
RTTA 67

5. ..

. . . . .. .. C over IV

Lelevet te Rad io .

Neticnel Rad io

Now • • • Pu nch 6 popular
holesizes withonepunch ••.
octals, 9·1 pin, phone jacks.
pilot lights, etc. Easy 10use
no turning, twisting or vise
required. Sizes l y," -!"
YB"-y" "-%"-~". Has
hardened dies and punches
for long life. Plated 10 resi st
rust and corrosion. 14 pcs.,
packaged in handy storage
tube.

WgL, 2~ Ibs. Amateur Net 54.98 U.S. A.

-CAMCO AMATEUR ACCESSORIES-

ORDIER FROM YOUR WHOLESALIER-OR DIRECT
For m.n order Include post_ce for your zone

PUNCHIES DIVISION OF CAMCO INDUSTRIf'.S
e.c . BOX 415 TOLEDO I, OHIO

TAB 71
Te p etone 53
Tec hnice l Ma te rial C orp. I
Te!re • .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . 65
Texes Crvstels 63

Yenquerd Electro nic Lob 68
VH F-UHF Assccietes 69

Western Ro!Idio ( Ne b ras ka) b6
Western Rad io (S<'.l n Diego) 50
World Red lo Lebs I I

S ho~e crest 65
Space Roider 67
Skvlene 51
Subscriptio ns . . . . . . . . . . . . . . . . . . . . . . . . . .. 16

flAM RACK - holds your Hammagazines
firmly. Expandable ' feature permits reo
moval and replacement wit llout tumbli ng.
Two sizes in golden finish. 12"-$1.50.
Wgt., Iii Ib~. 18"-$3.00. Wgt., 3 lbs.

QSl FILE - holds up to 1000 QSl's. Has
ex pandable' acucn. Includes complete

~~~~~:::;::!~~ printed index set, plus WAS., D~ Recold
Cards and A.R.R.L ccuntrtes list. Golden
finish S1.85. Salin black SU o. Wgt. , 11i
Ill!. Extra card sets .50 ea.
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"TAB" fOR THE BEST KITSI

" TA O" TORO ID X F MRS f Of'
TRANSI STOR P OWER CONVERTE RS !

T6-500FJ / 6YDC Innt , 51l0V DC & TSI>. M ax
200:\fa $15 . TI 2 - ~OflFJ /1 2VDC rnpt , socvoc
& Tap. M al 200:\Ia $15. T 6-250E/6VDC
ln nt. 2snVDC, )Iw< l ~O~la $14 . 'I'1 2 · 2 .~0 "~ /
12VDC I np t, 250VD C. Mal: 150Ma $14.

"TAB"-THAT'S A BUY.
BARGAINS

Sew Varlacs / or el lulv 0 -135VI1 .5A .$ 15.30
New Var la cs/or ec ur v 0 - I35V/3 Amp $ 10.65
New Yarlacs / or equfe 0-132V/l . 25A. $7.25
ItF-MTG Gg/475 ~ la & 5 Am p $4@, 2/$1
flC -METER n efur 800 Ma/2 'h" $3@. 2/$5
DC ?ITR 100Ma/ 2'h " . . • . . •• . . $3@ , 2/S5
RF·HTR Weston 750:\Ia /TC . . . . $4@. 2/ $6
DC-:MI'::Tlm One Ma/4" Rd. $5@ . 2/$6
TRS I'WR DIODES~ UP to 3 amp .. 4 for $1
nUl P\YH' DIODES· up to 5arnp. " for $ 1

"Heat s Ink mounted .
SN OOP lm S COI'E T UBE 2" • . . $5@. 2/$9
~ II .\"I -FAN 6 or 12YAO/ 60 Cys $2@, 8/$5
NEW I'RINT CKT -PANEl•. 11:1 12:1.062" 52
lN34A 45(' @,15/$5;1r\35$ 1; 11\"38 70 ¢ @ ;

XTAI. On:N- 115Y&ThermOlltat . ... . $2
llIower 24YDC/l Onc F M .. ...•. .. .. •. $3.911
Xmtt t lng Mlra's ,0 06 @ 2500V. 5 fo r $ 1.00
4 ·11l00A Air Socket. less ehlmney ••. •$9 ,95
820n Snrket 85t. 183 gocket . $1
hl ~O CH.ml r /I.OI\T.\T, , 2 fo r $ I .no

! I I TUB E S P EC IAL I I I
4X 150D-ll em,w ed f rom Gmt. equip
me nt. Tested. $3 ea.• 2 tor S5. Filament
xrmr. $2. F irst rome. fir st se rved.

NEW POWER
CONVERTER

12VDC to 500VDC
up to 200MA

100 WClth: Tap at
250VDC

"Ty pe C1250E SIS
TYP E: C6S0 E FOR 6V DC INPUT $35

12VO C to 250V OC UP 10 150MA
Type C 1225E S30

C625E fOl'" 6V OC Input $30

GTDl HIP OW E R·R OUNO .
TRNSI STR S F actory T ested ~

"':\IFO In U.S.A .
2N 217 or 2N H I @ $2.25.
2K2 78 or 2N 142 @ $3.7S.
~ :\ 173 or 2:\H3 $5. 00 (", 4 / $ 16
($10 or more th is Item wl;Ipay P, l'.I U.S .A. )

GE N E RAL PURPOSE-PNP_
CO MPU T ER GR A DEl

U se H8 AmpUfier-osdlJator-HIFI
Logle-e-Servoamp-e-Pcwer SUIlply

rube All,pJift~r or HI gh Current Switch
veb. Vee. veb A ppro:c 40V

GP3C ra ted 300 M llliwalt, 65e. @ 10
for $5. 100 for $39

G j'10e Ha led 1 walt 90t. 6 $5, 100 $63

1.x 155 $ 1.39, 2N17 6 $1.80, 2N 177 $ 1
2.\"178 $1.75, 2N 24. $1.50. 2N 255 $1.20:
~N270 $.95. 2r\274 $1.25, 2N 408 $.80•
~l'\5H $1.20. 2X578 $1.80. 2:\579 $2.20.
~S5IH $ 1.25. 2K;82 $2.JI}. 2N174 $650
~N443 !:_~50. 2r\6rO $ 1.60'. 2N 671 $2,' ,

NEW OATT ER Y CH ARG E R BC6.1 2V
F OR 6V OR 12 VOLT BATTE RIES

TRI CKL E & F ULL C HA RGE up 104 AMP
Charges 6 & 12 von batteries
Built n('6 - 1~VU.... . $1 0.00
BC6-1 2VH: preassembled

1{ l t .. ,., , 7.50
Same except rated 2.5A

HCIi I ~A II 8.00
BC6 -12AK Presassemblec

lOt . . .. .. . . ... . . . 6.00

Leoco Ne~'ille Ch arger Sys te m.
"Sl 1.TA B" Silico n R e cti fi er

R eplacemeru
No n.Aging II ermN ically Sealed

F OR 8 or 12VD C @ 100A, Type YJ9 $24

SELENIUM F.W. BRIDGE RECTIFIERS
DC 18VA C 36V AC 72 VAC 130VA C

AM P 14VOC 211V DC 54V DC IOOVDC

:;; V2 $1. 00 $1 .!lO $3.85 $5,00
.":: I 1.30 2.00 4.90 8 .15
.... 2 2. 15 3.00 6.25 11.10
~ 3 2.90 " .00 8.60 13.4 5

...'" 6 4 . 15 8.00 18.75 3 1.90

... 10 6.10 12. 15 26.30 41.60
'" 12 7.75 14 .9() 30.95 43.45
I.': ZO 12.85 24.60 Write For
o 24 15,00 29.45 R ectifier Catalog

THAT'S A Buv
"TAB"

!~"TAB" Tub•• F.d.,y T....d. In.pdd.
SI. Months Guaranteed ! No Relects ! BO;ICed!

GOVT & MFGRS Surplusl N~w & Usedg:i 89 6 BZ7 1.25 u-, HI,) & St!1
082 •....... ','! ,'Cc ', · ~"9· 43 5

...... .. ·..·.... .. · ..5 ~9

OC3 ,0 6C6 1.118 50l6· ··.. 'Ii'l
003 . 50 6C8 1 OS . .
OZ. 79 " . · 7·..·.. ·'··, R K59 1. 3 ~.....~... • t rill t RK6' I , •
• A1 'UI 6CB6 ' . ,
I B3 :!l9 6C06 .M H Y69 2.2 0
I L4 8" 6C F 6 I.4 ~ 75 81
IR 5i s i 6CL6 :::::::: I : ~ O ~3~75 5.~~

_ We Sw".p TTJb el! Wh.., Do/U H~'~~? '
IR , 8 6CB6 • •• •89 .. PR 60A 37-0
\ S1 .r8 IiCG8 1. 12 4 .1 25A ' ~ , ' ~ II
5 6~ 6CM 6 ......•79 tXI 50G ·· i " oo

IT! 11" 6CS6 .0 otX" OB " "· ," '00
IT.. 9" 6C U' . 3 .~ .
'U. , 's" I. ~ ! I ..·~ OOA 41 n. ........ .. I ! 6 0~ M 4E 27A ::: 39:110
:M~ ;3 6E3 m 250 n 1!l,4.;
2C39 A..· · . ~ 6 F" 2. 4!l 307A 2/il
2C40 ·..· 5 5 6F3 63 316A 5 / S1

........ ' SO 6 F6 99 VR92 511 1
MJ 25t for C.t..JOl! .....

;~~~ !.~~ ~V• .......... .9!l 38RA .. 3/S I
2 0 2 1 _. , 1. 39 :lSOA 2 . 4 ~,
2 E22 I ' ~~ 6 H6 ,59 350 B I 7-
2E2.. do ~JJ4, 1.! ,2 ~7 1 B : 9 ~
2E25 J, il ..6
2 2,50 U 6 .59 3.9n
2fI6 2.7 ;; 6J7 99 .. 16 B " .fe .ne
, 0 Q 6J8 1.39 ~50TH 43. 00

E35 1 fill li K6 59 ~50TL ..::: 13.00
2K25 9 ,1 5 6 K7 ,7ll 4liO ... " ..11.:,11
2 All Tuber Sl nr!td at Low Prices !

K26 , 34.00 6 K8 .99 703A Q
2K 28 30 .110 61 6 " 1. 19 707B 3 .aU
2VS 2111 6S H7 72 71 5C m.nn
2X2 is 6TS !lS 717A 7;t $1
3 A rn 6V6 GT 90 123AB 5.0 0
SA5 r. e e 6X 5 ~9 72 5.4 .. 7';
IIAPI 5Xi 12A16 :~i9 80! ' 3"5'n
3BPI :1,9'1 12A17 S9 80 8'S~
SC24 3.5 0 12AU6 63 80 5 6' 00

1I0~;"ij~,~..95 1 2AI~~ Sellt ·59 lr/;"T;~d,!
: ." .9 6:,',0 12AX7 1(1 907 l.l0

.... .... . 12AY7 1.29 5 / $ .~ . 10/ $1 2
3 Q5 86 12B" 9;;
:.~5,ASA 13,50 12B.46 65 811 3. 45

• ... 21.50 12BA 7 9fl 8 11 A • • ,
4.250A ....3 4.00 12006 .5fl . " ...... ~ ,
.. XI50A .. Q 12 0 E6 . 59 8 1S 3, :1II
.. X2S0 .. ,,36.01l 12 B H6 ,.... rn 8 15 ~ I .¥ ~
..X500 37.00 12B H7 .!lll I. ,~
5AP I ~ ., ~, 12B Y7 rno 826 ,!I9

W ..med T eJI Sell and EquipmenJ
SB P I 7.95 12BZ1 ~ I:! 828 s.ee
5BP" , 7.9,; 12H 6 r~, H2!l B S ill'
5e P I 4.9'1 12 J5 .89 832A ...... 6.00
5CP1 9.00 12J 7 69 1133 A .. ' :16.1111
5 R t. un l 2J8 1.3.; Rl 7 2 / S~
5T 90 12K8 S!! 868A , 2. ~5
SU" 99 12S Al 6~J 954 1fl/U
5V4 II!! 12S C7 ,II!! 95'; 3 / S1
5YS 60 .2SF'; 6~ 1 957 3 / $1
5Z3 8fl 12SG7 S!! 958A 2fi l

Se nd 25e for Catlll/og.'
15GP22 ..89 .0n 12SH7 8fl !l91 ....... 5 / S I
6A7 1.00 12S17 75 161•. .. • 2. 75
6 A8 ~)9 12SK7 .75 161 9 5 /$ 1
RAO" ;;9 12SL7 .r n 1620 2.no
SAC7 12 12SN7 .69 1625 3 / $1
6AG5 n 65 12SQ7 .69 1626 5 / $1
6AG7 ...... •15 12SR7 . 69 1629 4 /J I
6AK5 69 15E 1.19 2050 1.2;,
6AL5 59 15R 4/$1 55 17 1. 2;;
6AQ5 .68 FGI7 Q 5608 ,." 39 ;;
Top $1$ Paid [or 304TL, 813 , 811 A , 812,i Tuh n
6 A R6 1.9 ;, l!lTS 1.16 56 18 _ 3.~~,
6AS 7 3 9 2..G 3. 50 5651 I X .
BATS 2/SI 2,;A6 1. 19 56';4 1.20
liAU6 . '/!I 25A7 2.1 9 565 6 4.2;;
6 B8 1.35 25C5 81 5663 1.15
6 B.46 .59 2 ,;L6 .72 5670 .90
6 B E6 .59 25T 4.nIl 56116 1.7 ~
6 B G6 1.49 25Z5 72 5681 1.1 5
6 B H6 .• !! 25Z6 7;; 569 1 4.7n
6BJ 6 72 26A7 :I,6!! 5725 l. 9.'

Top US Paid for XMTI R T"h er!
6 B K7 }I'I Fr. 27 8 ,211 5732 ~ . 1l0
6B L7 1 .3 ,~ HV 27 ,..19:'19 5736 8:;.1l0
6 B N4 6'1 28 0 7 89 574!1 I.!!.
6 B N6 l.1I11 F G33 l a .nO 5750 2.7;;
6 0 N7 1.9'l EL3" 3 .49 575 1 1,2.;
6 BQ6 1.1 9 3SA5 89 5814 1.2fl
6 0 Q7 .99 35 L6 ,59 5879 1 ~fl
6BX7 1.11 35T 4 49 589" 112.00
6BY5 ...... 1.1!l 35Z5 1.25
6016 ,..... .91 RK39 2,99 No s-e-c w-ue:

"TAB"
TERMS: Min Order U-25·/.
.lth order F.O ,B . Ne. York,
Ten day IUlrlntU, prlu ,t
mdse. only. Our 17th yur.

Pricn ",awn ore. ULbiec( so c/longe.
ll1GS Liberty St., N. Y. 6, N. Y. • RE 2-6245

•
•
•
•
•
•

•

~~~~~-~~~- ~--~---
~~ii~i~~~iiiii~ii

GTD! PO W ER·D IA MDND·
TRAN Si STOR S

Y
Factory T lSted

- _ "·MFGRD In U.S.A.
R eplaces Medium &

HIWattag e Types
2r\1 55. 2N156. 2N234.
2N 258. 2N 307. 2N 554

GE N ERAL TO 3GP 80t @ • •• • • 20 for $ 15
P U RPOS E 100/$65
($10 0r more th is Item we pay P .P./U.S.A .1

DIAMo:sn BASE M ICA MTG KIT • . S .30
ROUND BASE MICA MTG KIT.... S .30
DELCO POWER HEAT SINK W ITH

F INS 80 SQ" , •• $ 1.25
KIT DIODES COMPUTER 20t, 8/$1
K ITTRNSTRKPN orPNP. 39t @ . 3 for SI
I N34A DI OD ES 23C '@ . HI fo r $2. 100/$18
($lOor wore this n esn we pay P .p';U.S .A. )

Send 25¢ for Catalog

JULY 1961

"SU NT AB"ilIl S E L E N IU M PH OTO CEL L
2 B P 15ua % l$/a" e40 @ . I I for $4
SAP I" 01 • ., SBP/Sq & Reet 220 u l .f55

ISAP 750u a, Pi4" Di., $ I.U @. 4 lor I S
10BP 350 u. ,I- 11/16" n eet. e15 @, 10 for 17
10CP 750 u•. 1%1.1~/." el."5@ , .. for $5

SILiCON OIODES 7~MA· TOP HATS
General Purpon ..00 PIV at 300 JIIIA
Special 2 for $ 1 20 tor $7

--,~=---
rm5 /p iy rms /p iy rms /p iy r",, /p iY

17 / 25 35/50 70 / 100 1..0 /200
I"f 1g e 2g e 3.. e

rms /piy rm s / pjy rml /piy rm5 /p iy
210 / 300 280 / ..00 350/500 ..20/600

.. 3e 5S e 70 e 51.00
rms/p iy rms /p iy rml /piy rm, / piY
..90 /700 560 /800 630/900 700 /1 000

$ 1.25 SUO $1.70 52.00

· CAPACITOR INPUT aERATE 20·,. :
( I.~ or mor~ l hlB tt ..m .... [lBY 1' .1' . /1 ' . ~ .A . l
SPE CIAL! T RAN SISTORS &. DIODES !! l

FariotY T ..st ed It Gua ran t-l'edl
FULL LENGTH LEAOS

~ :\ 123 P:\ P 4.5 t , 12 tOf $5. 100/137
2:\292 :\1':\ 45" . 12 for $5. 100/137
axase :\1':\ 4.5" , 12 tor 15. 100/131
2 :\ ~ 2 :l 1':\1' lllle 100 /165
2:\ 5!l1 1':\ 1' $1.90 6/1"
e x s na 1':\1' 1 1.90 ,6 / 10
2:\.':099 1':\1' 13 . ~0 3 /110

8 TOI'HAT SlL1CON DIODES II
EXPERDIENTEll.S K IT. US E AS
H'I'ABl STOHH. ZENOR DIODES
:\IETER I'HOTECTION CLIPPER
& RECTIFIERSl $10 VALUE.

Lolli' Priced * n OD SILI CON DIODES
rml"oJ 3~ Op l \'/ 2 6Ii rm ~ (if 200 ~h @ 101l0('
aee n r h : 10 for $3 .25 : 100 fer 127:

NEW "V AC DAC"(Ji) S I L IC ON f'i
T UBE REPLACEMENTS ~~

WITH B UILT IN RF SU RGE & . '!IIio •

SE R I ES BALAN CING
P ROT ECTI ON

T YP E V R MS/ P IV AMPS P RICE
STS66 5000/10400 0. 3 $20.00
STS16 50 00/7000 0.3 $16 .00 ~
ST5R4 1900/2800 0 .5 $15.00 '
ST5U4 1120/1600 0.8 $ 8.00



2 to< $139.50

24 HOUR CLOCK

24 hr. chrome pllted ...
metal wall clock. Inner dill
with south pollt proJlctlon
ml' of world Indlcatll tim.
Iround world. Polar proler.
tlon dial adjudabl. I.r nrJ.
ous time zones. ShPI. wt.
2 Ibs.

110 v , 60 cycle model
S8.47 tax incl.

AGS-RT-IOI
CITIZENS BAND

TWO .WAY RADIO

THE COR·MAC 2 METER
CUBICAL QUAD ANTENNA

Complet e 2 meter qualt antenna
kit, machined from the fin est al
lays of aluminum ..• assemble
i t yourself with only pliers and
a screwdriver. Thi s 2 meter eu-
bieal quad was derived from th e
basic design concept proved ID
successfully for th e 10 and 20
meter beams.

2 met" Kit $12.50

No license required. Complies wi lh part 15
of fC C ruin on low power units. 1.5 mi.
neraCI! unle on land, up to 5 mi, on
water. Xtal controlled XMTR, Ret. seas,
1 p.v. Each unit u rnple te with transmitter
receiver, AM radio. luther carryi nc cu e,
nt-phones , antenna, 6 penlight batteries.

$70.00 ea.

MAil ORDERS PROMPTLY PROCESSED
SAME DAY SHIPM~NT FROM STOCK

AMERICAN GElO Se V.F .O.' s

Wired, tested, calib rated, r e a d ~

f er use. Mad, 4/11)4 fur dr iving
aile 801 or 6146 linal in AM Of
CW under Class "C" ccnditi ons.
Mod. 4/ 102 for driving two B01 's
or 6146's final. Has 5 bands.
Supp lied witll Mad. 1641)
dial ass 'y.
Mad . 4/103 far 144·148 me
bands. Combinu VFO primuy
h ell . of 18 me with llal
fuadamental 'tell . of 12 me .
Suppl ied with Mod. 1641
dia l ass',.

Mod . 4J1N. 4/102 or 4/ 103
less tubes and d al, eaclt $29.95

r..

"Wonder Bar" 10 Meter Antenna
As featured in Noy. 1956 QST. Comp lete with B .. W
3013 Miniductor. Only a ft . lonl f or 10 meters.
WI. 5 ItIS.

Amateur Net 57.85

Versatile Minialure Transformer
Same as used In W2EWL SSB R l~ - March
1956 QST. Three sets of CT windings for
a combination of Impedances: 600 ohms,
5200 ohms, 22000 ohm s. (BY using eenter
taps the Impedances are Quartered.) The
Ideal transformer for a SSB tran smitter .
Other uses: Int erstal e, transistor, high
impedance choke, line to grid or plate.
etc. Size only 2" h. x 0/4" W. X ¥4" d.
New and fully shielded.
Amateur Net $1.39

3 for 53.49 10 for 510.75
ARROW Authorized distributor of HEATH KIT equipment

PRECISION PLANETARYaVERNIER
for exceptionally fine tuning

Superb craftsmanship by Jackson Bros.
of EnR;land. Ball bearinl drive. V4"
dla. shaft, 1V." lonr. 6:1 ,atlo,

'W Y 18 for fine tuning. Easily adapt.

;
~~~Ib~,~.:t~o any shaft. Comparablevalue - $9.9'.

Amateur Net $1.50 ea.
Shown 10 for $13.50

approximately actual si ze

TO SAVE C.O.D. CHARGES. PLEASE INCLUDE SUFFICIENT
POSTAGE WITH YOUR ORDER. ANY UT1l'A MONEY WILL BE
RETURNED.

ALL PRICES f.O.B. N. Y. C.
Arrow's bport Dept. ShIDS To All 'arts Of The World!

Prkn Subject To Change WfthDUt Notk e.

at

•



Z-6A

COMMERCIAL TYPES
Commercial Crystal s availa ble from
100 Kc. to 70 Me. Pric es on requ est.

Type Z-I , MARS and CAP
O fficia l assig-ned fre quenc ies in
the ran ee. Calibra ted to .00':; %.
1600 to 10000 Kc.. .. .. ...S3.45 Net

Type Z I, TV Marker
Channels 2 thru 13....S6.45 Net
4.5 Me. In tercar rie r,

.01% S2.95 Net
5.0 Me. Signal Generator ,

.01 % S2.95 Net
10.7 Me. FM , IF,

.01 % S2.95 Net

Type Z-6A,
Frequency
Standard
T o de term ine band
ellKe. To keep the
\ ·}-'O and receiver
l,rOIOC'rl~- calibrated.

100 K, . . . S6 ,95
Net

STANDARD OF EXCELLENCE SINCE 1934
A MATEUR TYPES
Fundamental, PR Type Z -I
Frequency R anges in K c s .: 3 .500 to 4,000 (80 M) : 7,000 t o 7,425 (40 M l :
8.000 t o 8 ,222 (2 M); 8 ,334 to 9,000 (6 M ) .

R ug ged. Low d rift . Iundamcntn l o sc -illa to rs. High ac tivi ty and
po w e r o u t pu t. S tands up u nder maximum c r vs ta l cu r ren ts . Stahl e,
lon g - Iastiu g : + .::; 00 c vcl c s __ $2.95 Net

( A ll Z- 2 Cry ~ta ls ca li b r a ted w it h a load of 32 mmfd ,)

Th ird Overtone, PR Type Z-9A
H erm et ically scal ed : calibra te d 2-1.000 to 2-l.666 and 2.' ,000 to
27,000 Kc., ± 3 Kc. : .0.::;0" pins·········· S3.95 Net

6 Meters, PR Type Z-9A
F ii t h o ve r to ne : fo r operat ing d ire ct ly in 6-metcr band; her
met ica lly sea led ; ca lib ra ted .; U to ':;4 Xl c., + 1.; K c. : .0.;0" pi ns.

S4.95 Ne t
CITIZENS BAND CLASS "0"

Type Z-9R, Transmitter
FC C assig ned f requcncies in mega
c y cle s: 26.965. 26.9 75, 26.985 ,
27.005, 27.0 15, 27.025, 27.035 ,
27.055, 27.065, 27.075, 27.085,
27.105. 27.115 , 27.125 , 27.135 ,
27. 155. 27.16 5, 27.175. 27. 185,
27.205 . 27.2 15. 27.225 . 27.255,
calibra ted to .005 '7{,. (Be sure to
specify ma n ufactu rer and model
number of cquipnwnr) $2.95 Net

CITIZENS BAND CLASS " 0"
Type Z-9R, Receiver

Specify l.r. frequency, also wheth
er receiver osci llator is above or
below transmitter frequency. Cali 
brated to .005%. (He sure to specify
man ufacturer and model number
of vquipmcn t.) _. . $2.95 Net

Type Z-9R, Rad io Control
FCC assigned Frequencies in mega
c vcl e s: 26.995, 27.045 , 27.095,
27. 145,27.195.27.255; cal ibrated
to .005%. (Be sure to spccif'v ma nu
facturer and model n u mber of
eq u ipnu-n t.I $2.95 Net

It jJays to insist on

Z-2

Z-1

2XP

Type 2XP
S uit a bl e fo r co n ve r ters . expe rimen tal, ctc . Sam e holde r
dimen si o us as T ype Z-2.
1600 to 12000 K e., (Fund.) = 5 Ke S3.45 Net
12001 to 25000 K c. (3rd O vertone) = 10 Kc S4.45 Ne t

All PR CRYSTALS ARE UNCONDITIONAllY GUARANTEED.
ORDE R FROM YOU R JOBBER.

EXPORT SALES: Royal S atio nal Corpor:uioR, 25 ('1 \V. 57th Sreeee, New York 19, N. Y•• U. S. A.



• Exclusive Dial Selector insta ntly conve rts the f inest
amateur receiver for the mon ey into the receiver for the
SWL by provid ing calibrated amateu r or f oreign broad ·
cast bandspreads at the flip of a knob.

• Double Conversion for maximum image rejection.
• Variable IF Selectivity with ferrite fil t er for 600 cycle CW,

3 kc SSB and 5 kc AM bandwidth s.
• Five Main Tuning Ranges for uncrowded cali brat ion from

540 kc to 30 me .
• Built in 60 to 1 Bandspread Vernier for m axim um tunin g

ease .
• Separate Product Detector and Full SSB/CW AGC
• Sensitivity better than one microvol t for lOdb SIN .
• Voltage Regulated oscillators and ceramic coil f orms for

m aximu m stabi li ty.
• Flip Foot fo r maximu m opera ti ng convenience .

NATIONAL'S NEW N(-190
Only $19.95 down '

Suggested cash price: $199.50.
NTS-3 MatChing Speaker: $19.95

(sligh tl y h igher we st o f the Rockie s and o u tsid e the U . S. A.) .
"Most Na tional Dist n bu to rs o ffe r budget t erms and trade -in
allowance s.

~
•

NATIONAL RADIO COMPANY, INC. MELROSE 76, MASS.
A WHOLLY OWNED SUBSIDIARY OF NATIONAL CO., INC.

Export: A D AUR IEMA. INC. 85 Broad St. , New Yo rk , N .Y. Canada : CA N ADIAN MARCON I CO ., 830 Bayview Ave.• Toronto 1 7. 0nl
5pe(if' (OliO"~ So.o b je c l To Chong I:' W, thoul N Oli

-

- •
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