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NOW COVERS 6 METERS IN ADDI­

T IO N TO 160, 80,40,20.15,10

I

75 watts CW input
... 65 watts AM!

Cal. No . 240-162-2 Viking "Ranger II" wired
end tested _ Amate u r Nel

Now-a new version of the popular Viking " Range r" . . . the
"Ranger-If " Transmitter/ Exciter! Complete ly self-contained in a
handso me re-styled cabinet, the " Ranger II " now covers 6 meters !
As a transm itter, the "Ranger II" is a rugged and compact 75 watt
CW input o r 65 watt pho ne un it. Pi-network CO LI piing system will
match antenna loads from 50 to 500 ohms a nd will tunc out lu ge
amounts of reactance. Single-knob bandswitch ing on six amateur
bands : 160. 80, 40, 20. 15, 10 a nd 6 meters-a-built-i n YFO or
crysta l control. Timed sequence (grid block) keying provides ideal
" make" or " break" on your keyed signal, yet the "break-in"
advantages of a keyed VFO are reta ined.
As an exciter, the "Ranger II" will drive a ny of the popular kilo­
watt level lubes, provides a high qua li ty speech driver system for
high powered modulators. Control functions for the high powered
stage may be handled right at the exciter-no modification re­
qu ircd to shift from transmitter to exciter opera tion. Nine pin
receptacle at the rear brings out TV } filtered cont rol a nd au dio
leads fo r exci te r o pe ra t io n. Th is receptacle a lso pe rmits the
" Ra nger II" to be used as a fi lament a nd plate power source, a nd
also as a modulator for auxiliary equipment such as the Viking
" 6N2" VHF transmitte r. Unit is effectively TV I suppressed .. .
extremel y stable, temperature compensated built-in VFO gives you
exceptional tuning accuracy and velvet smooth cont ro l. Comple te
with tubes, less crystals, key and microphone.
Cat. No. 240-162·1
V"k" "R II" K' A NI 109 anger It . . . . . . . . .. maleur et

®
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· .. de W2NSD

(never say die)

Get Rich Quick

Nonsense. of course. Well, as mentioned an
issue or so back, I'm anxious to make some
information available at low cost that might
not otherwise see print. \Ve're getting set up
to publish small booklets, between ten a nd
twenty pages long, right at our 73 office. T his
will keep costs down, keep me out of trouble
running the offset press and Varityper, and
make it possible to make these available at a
low price.

This will also make it possible for us to
pass along a good piece of the income from
such a venture to the author of t he hooklet.
I figure we can put out the booklets for 50¢
to 75¢ each and return 20% of this to the
author. This means up to $200 f or every
t housand booklets we sell. OK, stop fi dgeting.
I'm open for suggestions as to the subjects.
One benefit of publishing small booklets is
that they can cover one particular subject
quite thoroughly and don't take the year or
so of work that a regular book does.

Suggested subjects: Nuvistor circuits com­
pendium and discussion; De-noising cars;
Mobile antennas; Conversion of Motorola Fl\1
gear for ham use; Complete receiver construc­
tion articles; Antennas for 1296 mc ; How
RTTY Works j RTTY Converters j ' Vhat TT
printers to get and where to get 'em; How to
keep a ham club alive and kicking; Roster
of 432 me stations; w bo's who on 1296; etc.
If you can think of a subject that you think
1000 people will pay 50C to read about then
check in to make sure that you arent' racing
someone else on the same subject.

Once published, we'll keep the booklet in
print as long as it continues to sell. We'll
push it in 73, you may be sure, and we'll
not only sell it directy but have it on sale
in as many radio parts distributors as pos­
sible. Most booklets should sell well over 10,000
copies ... none of the seven books I've pro­
duced in the field have sold less!

Bulletins

It is probably bad policy to tell everyone
what we'r-e planning for the future, but I'd
like to see the reaction and a little discussion
of it might just get someone thinking.

2

Reciprocation
Senator Barry Go ld water hal just introduced a bill

into Congren to permit reciprocol Iicen$ing of a ma teurs,
It was referred to the Committee on Commerce. Please
w rite immediate ly to your repre$entolive in Cong ren
o$k ing fo r support of Senate Bill 5.2361. Here i. you r
chance to be a hero, don't muff it through la zinen or
disinterest, Sit down and write, This could have for
reaching results toward preserving our frequencies in the
101'19 run.

Our policy, right from the start, has been
not to have any monthly activity columns in
73. Ther e is no notion of changing that. 'Ve've
proven rather conclusively that there is no
need for more columns. But there is a need for
communications between fellows with similar
interests. RTTY never got off the ground
until t here was a bulletin keeping everyone in
touch with the happenings in the field and
serving as a clearing house for operating news
and technical discussions.

At present 73 is subsidizing- the "73 News,"
put out by Marvin Lipton VE3DQX. This is
a monthly paper which is sent out to all of
the editors of ham club bulletins a round the
country (and the world) to give them news
flashes of interest to help them with their
bulletins. If the number of club bulletins com­
ing in here with notes of credit to "73 News"
is any indication, Marvin is doing a splendid
job.

Undoubtedly there is a need in many other
ham fields for a bulletin to exchange infcrma­
tion. It is a lot of work to put out something­
like this. I 've been through it myself , so I
really know what it is all about. I started
mine with a circulation of 50 on a Rand mimeo
and wound up with over 2500 three years later
using offset printing. This was what got me
into the publishing field originally and look
what happened! With that warning I suppose
I have discouraged you.

Though we have over two hundred thousand
hams in the country, there are only a few who
have the drive to take things into their own
hands and do something about -problems. We
have a need for communications in many fields
and a lot of good would be done if people were
to suddenly decide to start a bulletin in that
fi eld. Note: most everyone will cooperate with
you and send in information, but there will
be a few who will fight you tooth and nail
j ust on general principles. They want to know
who the hell you are to set yourself up as
the big cheese, etc.

Ditto and mimeo machines are quite inex­
pensive in used shape and are invaluable to
the bulletin producer. It is amazing how these
things grow. I now have a small mimeo, a
large mimeo, a Ditto, five different types of
typewriters and a Var ityper. Next comes an
offset press, a stapler, and a large paper cut-
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• • •" T er r i c! ... Unbelievable
Best riS' ever" !

Here are a few unsolicited comments from owners of Clegg VHF equipment

.laek Edlow, K4 YI\V

Ken PhilIiJ1~, K8CIJE

Pedro F u Jlan<l, KP4AA~

H.I1:t"n & Bea n-Ice Bea n, KlJFQ

LABORATORIES

F rom F lo r -ida :
"... 'VI.' a re wel l satis f ied with the resul ts of this unit
a s we have worked fort y DX con ta c ts in littl e more than
th ree hours on .\ Iay 23, 1961, including six new st ates
which we were una ble to work in the past two years
wi th a 120 wall, 6 & 2 tran smit ter of a d ifferen t

r .,
m g . • ..

F rom f:a li forn itl :
to• •• Never before ha ve I been more pl eased wit h a
piece of gea r th an I a m with my Zeus. In two days I
have worked 2-1- s ta tes wi th severa l contac ts in each,
(phone) on s ix me te rs. An d th e sig nal report s - yow!
For the most pa rt unbelievable .. ."

jeanne & john " ·alkf'r, " ·A. 6GEE
From P ennsvl va nia :
"Words ca nno t exp ress the pleasure and performance of
ZEUS. J have worked 5 sta tes 5·9, plus I ha ve g iven you
$1 ,000,000 ad verti semen t . . ."

Dr. A. Sch leeter, K30EC
From P Uf' rIO Hlco r

". .. I want to inform y OU of the e xcellent results ob­
tai ned with the - Ze us T ra nsmitte r J bough t one mont h
ago. Tak ing advan tage of the hand o pening, I have been
able to work lip to the presen t th irty-eight sta tes, in .
e lud ing Cal iforn ia . . ."

From NC'w jl' r~l'r :

to•• • I would like to tell )'OU I am more than del ighted
with the opera tion of the Zeus. H ave had nothing bu t
good reports from other Ham's .. ."

F G
· Donald E. GiJlmoft', "C\2QCQ

rom eormn :
" .. • This se t is te rrific. I've had terrific resu lts with it.
It'!' the best r ig - ever."

George Eo l\Iissl,nck, K4.QOE

K 8 CIlE in Ohio tells a bout 99'c("
".• • with the 99'er haywired in from a four element
be am, through 100 feet o f coax, through a ma tc hi ng
network, through a length of 72 ohm twinlead, and then
throug h a length of 300 oh m twinlead to reach the
99'er, we could read the .\ Iich iga n stat ions Q5! and
back through the above haywi re we were able to put
4.-1, watt s into th e a nt enna as measured by a R F a m-

I "ruet er ....

From Ohio:
"•. • J a m a quality con trol supe rvIsor wi th a leading
el ect rical manufa cturer a nd th is Zeu s tra nsmitt er is to
me the fi nest piece of work ma nshi p that I ha ....e ever
purchased or inspected .. ."

F , . II 1 . H.idutfll E. Hayes, K 8 UX Uroll l ,'ew anlp"'Ufe:
" . . . " 'I.' feel tha t our new Ze us is the bes t thing that
ever happened to us since we have been in ham ra d io
(5 yea rs) .. : .

•
•

.'1
-

@ ..-•••
~

Clegg Zeus VHF
Transmitter FOR 6 ANO 2 METERS

99'er Transceiver
FOR 6 METERS

Th is compl etely new transmitter-receiver is ideal for both
fixed station and mobile operation . Small in size, low in
cost, and tops in pe rforma nce, the 99'er offers operating
features un equalled in far mere ccstry eq ulpments. The
double conversion su perhet rece iver provides ext reme
selecti vity, sensiti vity and f reedom from images and cross
modulation. The t ransmitter sect ion employs an ultra ­
stable crystal oscillator which may also be con­
trolled by external VFO. An efficient , fully modu­
lated 8 watt f inal works into a flexi ble Pi net­
work tank circuit. Alari e S meter also serves
for transmi tte r tune-up procedure.

A highly efficient, 185 watt AM , high power VHf t rans­
mitter f or full coverage of the amateur 6 and 2 meier
bands and associated Mars frequencies.
Automatic modulation control with up to 18 db of speech
clipping provides magnificent audio wi th " talk power"
greater th an many kilowatt rigs.
This beaut iful unit with its uttra-stabre VFO is the ulti·
mate in VHf equipment for amateur and Mars ope ration,

504 ROUTE 53, MT. TABOR, NEW JERSEY • OAkwood 7·6800
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Gentlemen:

To answe r your request .. .
Here is our NEW COUNTER DIAL.

This dial was espec ial l y designea
for panel mount i ng and manual ope r ­
ation of Jennings vacuum vari able
capaci to rs . It can be used with any
Jennings variable capaci to r requir­
ing less than 32 t urns of 1/4 28 NF
adj ust i ng screw to accompl i s h
variations from mi nimum to maximum
capacitance.

Const ructed of shock resistant
Del rio t he dial is marked from zer o
to 32 for visual rel ative indica­
tion of capaci t ance . Since it
repl aces t he s tandard t urni ng head
and mounts to t he f ront of the panel
a cons ide rable saving of space i s
effected inside t he chassis . In
addition the translucent material
of t he dial permits rear lighting
t hrough t he pane l f or eas ier r ead­
i ng of t he di al marki ngs.

Amateur net price $14.00 each,
f.o.b. San Jose, California.

Descriptive li t e r a t ure i s available
on request.

970 Mcl.augh lln Ave. , San J ose. Calif•• Phone CV 2.4025

ter (I have a sma ll one).
Once you have the machinery you can start

by mailing you r fir st th in bulletin to those few
chaps you know who a re interested in t he field .
Ask t hem all to r ecommend more readers. By
the t ime you are putt ing out the th ird or
fourt h issue you will have most everyone on
the list.

What fields are there? Lots come to mind
right way. H a m TV, F AX, 220 me, 432 me,
1296 me, contests, 2M SS B, 6M SSB, 75M DX ,
160M DX, plus bulletins on VHF , SSB,
avv·a rds, DX, etc., which would s tress different
a spects than are being covered by presently
published bulletins. You ca n probably think of
some that I have missed.

You'll never get r ich putting out a bulletin,
but you will ha ve more fun than you've ever
thought possible. I'll help anyone that wants
to get sta r t ed in any way I ca n (I 'm short
of money right now, but maybe by next year,
if a few more advertiser s will start using 73,
we'll be in shape to even help t hat way) .
We'Il give you every hand we can through the
pages of 73 also a s long as you don't tie up
too firmly with other publ ications.

Change,

The result of the poll on our diagrams was
in favor of the gray background . w e' ll try to
get the engravers to make the gray lighter and
the diag r ams larger. I get j ust a s distressed as
as anyone when I see how small some of them
come out. Absurd. We topped ourselves la st
month with the construction details on the
Im peda nce Bridge. I'm having larger copies
made of them for anyone interested in building
the instr ument. T hese should be available a ny
da y now for $1. I'd like to send 'em out free,
but we're constantly shying away from bank­
ruptcy and I don't want to topple us. B)· next
year we should be able to do things like that
for the fun of it. 'Ve will if you'll keep needling
those non-advertisers.

{Turn to pa ge b91

Club Subscriptions
As a nnounced a few months ago, clubs may

send in group subscriptions at the ra te of
$2.50 per one year subscription in groups of
five or more subscr iptions. These subs must
st a r t with the next published issue and be for
just one year. Orders for back issues should
be sen t in separately. By simplifying the pro­
cedure we can offer this reduced rate.

The regular subscr ipt ion rate is $3 per year j

$5 for two years j $4 per year for DX operators
outside North America. All back issues are
50¢ eac h. Send your name, call and address to
73 magazine, 1379 E . 15th St., Brooklyn 30,
New York. Include money.

73 MAGAZINE



designed
by Hams .
for Hams .

to the highest
Ham standards

60·WATT
CW TRANSMITTER # 723

Kit $49.95 Wired $79.95
"Compact ; wen-pun ned lay­
out . Clean-sound ing, abso­
lutely hum- free ca rrier,
stab le ." - ELE CTR ONICS
WOR LD.
Perfect fo r ncvtce or ad,
vanced ham needing tow­
power standby rig. " Clean"
60W CW, SOW AM-phone with
EXT plate modulat ion. 80
through 10 meters.

New!

90·WAn
CW TRANSMITTER· # 720
Kit $79.95 Wi red '119.95

*U.S. Pat. # 0-184,776
" Top QuaHty"- ELECJRONIC
KITS GUIDE
Ideal for veteran or novice.
" Clean" 90W CW, 6SW AM·
phone with EXT plale modu­
lation. 80 through 10 me ters .

HIGH·LEVEl
UNIVERSAL

MODULATOR·
. ... DRIVER # 730

'·K;;;t~S~4':'9 .~9S~ Wired $79.95
Delivers SOW undi storled audio for
phone operatio n. Can ctate-moou­
late t ransmitters having RF inputs
up to r oow. Un ique over-modula­
tion indicator. Cover E-5 $4.50 .

your choice of
2 GREAT'i =~

TRANSMITTERS...

VARIABLE I New' CITIZENS
FREQUENCY I . CITIZENS BAND
OSCILLATOR I WALKIE·TALKIE # 740 BAND

(SELF'POWr::~J Complete with reo TRANSCEIVERS
Approaches I chargeable batt ery Superhet ; pre-

crystal stabili ty. and charger. 9 tran- al igned xmttter
80 through I staters, 1 diode. Fu ll esc: match dif-

h t U 5 d ferent antennas
10 meters . I super e . . . ma e. by vari able " pi" networ k. Single
Kit $44.95 I Kit $54.95 & multi-channel models.

Wi red $59.95 I Wired $79.95 I From Kit $59.95 Wired $89.95----;:---------,--------------,-------------,,-
I - _ r ~

I ' ,.' r-c: ' " ·G· I ~t - GRID PEAK-TO·PEAK ''tJ

I ' " . DIP I VTVM # 232 ~
METER & exctuslve 2

I # 71 0 I .UNI .PROBE@ ?

I Kit $29.95 Wi red $49.95 I Kit 529.95 ~
Inctudes complete set of coils ~

I ~~rs f~~~e~~~: ~~e~~gio ~5~t~~~ I VACUUM TUBE VOLT~j:;~R$4#92:~ ~
I 500 ua meter . I Kit $25.95 Wi red $39.95 ~

I ... --... ...-: I RF SIGNAL
I O~I £ .0. I •DC·5MC DYNAMIC il GENERATOR

LAB .. TV 5'"
................

CONDUCTANCE I j # 324• I • Httlttlltl! • e.1) - ." OSCILLOSCOPE TUBE (150kc-435mcl• • • # 460 I I :~ ~ 't .~ . - . I - & TRANSISTOR Kit $26.95
:.. ... Kit $79.95 TESTER # 666 I Wired $39.95• • • Wired $129.50 I Kit $69.95 Wired $109.95 TV·FM SWEEP GENERATOR

5" PUSH·PULL OSCILLOSCOPE * 425 I TUBE TESTER # 625 I .. MARKER # 368
Kit $44.95 Wired $79.95 1 Kit $34.95 Wired $49.95 I Kit $69.95 Wire d $119.95

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

I 73-'EICO, 3300 N. Blvd., L.I.C. I , N. Y.o Se nd free Ca ta log & name of I Name" .

g~~~~1i~:~:~d~;~g~~~de fo r I Address.................................. .......................••.•......••.••.

as-ease STEREO HI.FI GUIOE: I
2Sc encl osed for postage , City Zone State...•._•••.....~_ ..
& handl ing. I Add 5" in Ill. West .

ENGINEERS: Excell ent career opportuni ties in creat ive elec t roni cs design . Write to th e Chief Engin eer.
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Si Iicon Rectifiers
and how uot to blow them up

Ha nk C ross WIOOP
I I I Birds H ill Avenu e
Needham 92, Massachusetts

What Not to Do

1\ '1ANY hams and engineers that I know
Iv. are mad at silicon power rectifier diodes.
They tried them once and the result s were
di sastrous. (The engineers are madder, be­
cause they thought they knew what they were
doing). Nowadays the diodes are better and
chea per , and people are still popping t hem.

If you own a slide-rule and a scope, plus
lot s of diodes, you ca n work out how to get
a way with alm ost anything in the way of a
circuit. For the simple way out, avoid:

Choke Input Filters. When you open trans­
former primary, d iodes get voltage surge,
blow up.

Half 'Va\'e rectifier s, except direct off the
line. That unloaded transformer is murder on

Ratings

A Series Resistor. For 115 volt rectifiers, t en
ohms seems adequate for all commercia l diodes.
Transformer seconda ry de r esistance should be
a t least six ohms per hundred volts, add some
if there isn't enough.

A Fuse. Secondary fusing (NOT a slo-blo ) is
smar test . Even 83's put out less into a shor t .
And t ransfo r mers cost money.

Enough peak inverse rating to do the job.
Most small silicon diodes die of back voltage.
My "115 volt" line went up to 138 without help
from a variac one night: that's 200 peak or
400PIV for a n ac-dc rect ifier. My silicons
didn't go, but a 500 volt electrolytic spread
Reynolds \Vrap all over the shack ! (The power
co. sa id it was a defective regulator). If you
replace a 5Y3, 5U4 or 6X5 with silicon diodes,
do not be surprised if the transformer runs
hotter. Adding ser ies resistance to replace the
"plate resistance" (about 200 ohms in the case
of a 5U4) will cool things down, if you want.

the ba ckswing.

What to Be Sure to Include

TYPICAL nATIC
CHARACTERISTICS

"" Figure 1 shows the "plate characteristic"
of a s ilicon diode-almost any diode. A volt in
the right direction makes amperes flow; a good
diode has a fraction of a microampere of leak­
age at room temperature in the reverse direc­
tion, up to the "avalanche" voltage, which
depends on the diode and the temperature.
Lower temperature g ives less leakage and
LO\VER breakdown voltage; higher tempera­
tures (up to that of melting solder at or near
the junction) give greatly increased leakage,
higher avalanche voltage, and slightly less
forward drop (a t least for low forward cu r­
rents ) .

The surge and forward current ratings are
set so as not to melt the working parts; the
rated PIV (peak inverse voltage) is picked
so that it's below t he avalanche voltage at
minus 65e, even (a comforting thought). For
some reason (such as fairly fancy testers)
diode manufacturers don't put in a factor of

'"

"

" -1.

" Ij
I•.. J

, .
• I + 2
f..-.l VoI,..IVoln)
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eOmf

-
NOT~

2 DIODES, EACH OF
PIV '"2 .8V
A 1I5:mw ISOLATION
TRANSFORMER NEEDS
2 -40 0PIV DIODE S, PUT~
OUT ABOUT 280 V.

lOA 25W
APJ

''''''

-""""'-:::r+JOOOmf,-_.. ZO Wv
0 2 +.MUl -= 12.6 V REG.-= AT 0 .3 AMP.

TO GET POSITIVE OUTPUT USE MOTOROLA
IN 1353 REGULATION AND DIODES WITH
ANODE TO BA SE.

Replacing Seleniums

The rules are s imple : a six-p la te selenium
stack equals a 400 PIV silicon diode. An eight ­
plate sta ck should be replaced by a 500 or
600 PIV silicon. In choke-input circuits using
seleniums, where t he selenium rectifiers ha ve
" a ged" but are not burnt, put the silicon diodes
across the seleniums, and let the seleniums
soak up vol tage surges to protect the s ilicon
j unct ions.

The bolt-on s ilicon diodes a r e used for
higher average currents, but in many cases
there is no need to bolt them to anything bet­
ter than a solder lug. Rather than use mica
washers and risk shor ts, I prefer to bolt the
diodes to individual plates of 1-16 in. aluminum
and insula t e these plates, such as with
threaded ceramic st a ndoffs. These cooli ng fi ns
should usually be vertical. By picking cir cuits ,
i t is often possible to run the diode cases at
ground potential and a void insulating, as in
Fig. 2-E. The volt a ge regulator or "Zener"
diode is what gets hot, so pick the polarity to
go with your diode. . . . \VI 0 0P

Heat Sinks

The bridge r ectifier in 2-C could use a 110
to 220 volt isola ti on transformer (sold a s a
220 to 110, most likely) to give 280 volts at
300 rna continuously with a 100 watt t rans­
former, such a s Stancor P -6383, and a 125
mfd input capacitor.

F igure 2-D shows how to get 280 volts de
f rom only two diodes and a 115 to 115 isola­
tion transformer. A 50-wa tt unit is good for
about 125 rna. P opular in modern TV sets.

In any of the above circuits, more output
voltage than the example requires either
higher PIV diodes or more in ser ies. The price
of diodes above 600v is quite high; at present
it is cheapest to buy 400 or 500v units and
put them in ser ies.
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~<l+

l!I2li
REQUIRED PIV- 1.42V
A 350-0-350 TRANS­
FORMER NEEDS
120 0 PIV PER LEG .

CFlLS
20A

"'AC

lOA

0----"',...'--i"f--~ 1-0+

..hh-
0= 18 0

, ' 1
NOTE

DO NOT USE TRANSFORMER.
(A) PlY- HIGHEST CRMS) LINE 'VOLTAGE

18)

~
(e)

current 15 amps
Max. full-load fo rwar d drop 0.55 volts
Max. leakage cur rent, full-cycle av at

125C 0.3 rna

safe ty-you have to do that. A term, "maxi­
mum a llowa ble RM S voltage" shows up on
some rating sheets : it usually means that you
could t est the diode into a r esistor at that
volt age, bu t in any real circuit half a s much
voltage would be excessive, so forget it.

F or a GE IN1490 ( to pick a type that I
have used a lot of) the ratings read:
Maximum allowable PIV 400 volts
Maximum allowable RMS voltage 280

(see r emarks above!)
Maximum allowable continuous re-

verse de voltage 400
Maximum allowable de output at

125C ambient 250 rna
.i\Iaximum allowable de output at 25C

ambient "/50 rna• • • • • • • • • • • • • • • • • • • • • • •

Maximum allowable one-cycle surge

NOTE
4 DIODES EACH OF PIV TIMES 1.42
A 220 VbLT TRANSFORMER NEEDS 4-400 PIV
OtODES, PUTS OUT ABOUT 280 V.

SEPTEM BER 1961

The power los t in leakage and in forward
drop are a bout the sa me at 125C, which is hot­
ter than I would run any silicon diode for any
length of time beyond a few seconds.

\Vha t this means can be shown by some
circuits. Figure 2 A using a IN1490 will take
117 ac and give about 150 de at up to 500 rna.

In circuit 2-B you'd need three of these
diodes in ser ies for each s ide of a 350-0-350
volt transformer, a nd get about ·~OO out under
t he transformer's rated loa d . • . s ix in all
for 300 mils out of an old TV transformer.



Tuning Bypass Capacitors
Jim Kyle KSJKX/6
1851 Stenford Ave.
Sente Susene. Celli.

a s possi ble to reduce any inductance contrib­
uted by them to an absolute minimum. As an
exam ple, a one-inch length of No. 20 wire has
an impedance of 8 ohms a t a frequency of 60
me, and this 8-oh m impedance is enough to
seriously upset the action of an ot her wise­
normal amplifier circuit.

Not so well known- although it was first
described in 1948-is the fact that this lead
inductance can be used to tune the capacitor
to frequ ency, thus extending its use to fre­
quencies higher t ha n the normal limit and at
the same t ime making it s action more efficient
than is otherwise possible.

For instance, a 470 mmfd capacitor with no
inductance at all would have an impedance of
approximately 6 ohms at a frequency of 50
me. The same capacitor , if installed in a cir ­
cuit with a total lead length of %. inch (say
% inch for each lead), would exhibit approxl­
mately 0.25 ohm impedance at the same fre­
quency-a 25-fold reduction in impedance.

\Ve said ea r lier that the upper limit f or
normal disc ceramic capacitors is in the neigh­
borhood of 300 me. By using the leads to tune
the capacitor to ser ies resonance, this limit can
be extended upwa rds to more than 800 mc­
enough to allow opera tion on another band.

Here's what happens: The inductance of
the leads, and of the capacitor itself, is used
to tune the capacitance to series resonance at
t he operating frequency. If circuit Q were
infinite, the impeda nce at resonance would be
zero; however, with circuit Q a s low as 5 (and
it's usually higher than this) the resonant im­
pedance is st ill less than 0.25 ohm.

Inductance of the wire normally used for
leads on disc cera mic capacitors is approxi­
mately 25 millimicrohenries per inch. If you
like, you can plug this into the resonance for­
mula and calculate length for yourself.

However, to save you the trouble, we've cal­
culated the values for the range from 10 me
to 1000 me, lead length from 'h inch (the
shor test usually found in practice) to 1 inch,
and select ed ca pa citor values from 5 mmfd
to 0.01 mfd. The result is the graph shown in
Fig. L

To use the graph, first find your frequency
on the left-hand scale. Reading across, you'll
find sever al diagonal lines which intersect the
frequency line. Each of these represents a us­
able value of capacitance. Read downwar d
from the intersections to the lower scale to
determine total lead length necessary for series
resonance.
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ESPECIALLY in the VHF r egions and above,
bypass ca pa citors can prove troublesome

in both receivers and t ransmitters . Almost all
commer cially produced capacitors have some
inductance too, and in addition the inductance
of the capacitor leads becomes important at
frequencies above 30 me.

The purpose of a bypass capacitor is to be
a shor t-cir cuit path fo r radio-frequency cur ­
rents while isolat ing de voltages from ground.
Since inductance impedes the flow of ec, and
the impedance of any given inductance in­
crea ses with frequency, t he inherent induct­
ance of the leads a nd the ca pacitor itself
produces an upper limit to the unit's effective­
ness.

Convent iona l paper capacitors a re almost
useless for bypass purposes at any frequency
higher than 500 ke j in the higher f requency
ranges, disc cer amic capacitors are to be pre­
ferred since their flat-pla te construction re­
duces inductance to a minimum. However,
even t hese units are not usua lly r ecommended
for use above 300 me.

Normal construction practice for installing
bypass capacitors is to make the leads as shor t

8 73 MAGAZINE



A cou ple of words of caution are indicated
at this point. First, total lead length means
the length of one lead added to the length of
the other. If the graph says % inch, one lead
ca n be just 1/16 inch long and the other 9/16,
or they can each be 5/ 16 inch, or a ny other
combination which totals % inch. Secondly,
s ince capacitance values are rarely more ac­
cu ra t e than 20 percent, the best bet is to cut
the leads a trifle longer than indicated and
then to dip the unit to frequency with a GDO.

\Vhen possible, it's best to use t he h ighest­
value capacitor that can be resonated. The
reason for this is that the effective bandwidth
will be greater and the circuit will be more
tolerant of errors.

For example, to quote directly from Volume
18 of the M.LT. Radiation L aboratory Series,
on page 326, if a 500-mmfd capacitor is reso­
nated at 60 me, the range over which its im­
pedance is less than half an ohm extends from
57 to 63 me. For a ser ies-r esona nt 0.002 mfd
capacitor, t he corresponding range is from
50 to 72 me.

This trick may also be used to help sup­
press harmonics and subharmonic feedthrough
in transmitters, by deliberately using the
sma llest possible capacitor and resonating it
very carefu lly to f requency. Because of the
low capacitance and narrow ser ies-resona n t
bandwidth, the capacitor will be effective only
at operating frequency. At lower frequencies
it will be a large capacitive impedance, and to
harmonics it will look like an rf choke since
a resonant circuit appears inductive at fre­
quencies higher than resonance. I n both cases,
the result will be negative feedback to all
s ig na ls except those at the chosen frequency,
which will go through unhindered. This is es­
pecially applicable to screen bypasses, and can
a lso be used for capacitance-coupl ing to pi-net­
work output circuits. . . • K5JKX /6

RK34's

An excellent bargain in transmitting tubes
is the RK34. These are low power dual triodes
that make excellent exciters, drivers, multi ­
pliers, and finals. The plate diss ipation is 10
watts, the maximum plate voltage is in the
vicinity of 300 with a maximum plate current
of about 80 rna. The full input power can be
used up to 250 mc and it doesn't require too
much drive. It is the ideal choice for a low
power 6 or 2 meter final. The RK34 sometimes
known a s the VT-224 or 2C34 is available sur­
plus for a few pennies. The probable reason
for this is that it is an older type tube. I don't
know the exact price that they sell for but I
have seen them a s low as 25¢ and once I have
seen a few of them selling for 10¢. It would be
hard to find a better bargain in transmitting
tubes than this. . ..\VA2I N:M
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the
MARK 2B

SSB TRANSCEIVER
AVAILABLE NOW!
40 or 80 METERS

~

Originally de.scribed in the May, '61 issue
of 73 Magazine (P. 57-58). This rugged
filter type transceiver makes SSB avail­
able to all AT MO DERATE COST. The
Ma r k 2B is a si ng-le sideband transmitter
and receiver delivering a conservative 2
watts output in to a 50 ohm load. T he
basic unit is supplied on 40 or 80 meters.
wired and tested. You may provide power
supply, 455kc mechanical filter, tubes,
carrier crystal a nd VFO or buy d irect
from us.
NEW! Mark 28 basic unit wired

and tested ..•....••...• .. .. .. $97.50
Kit of 11 premium tubes, including

4·12BA6. 1-12BE6. l-12AU7A, I­
12AQ5, 1·12BY7A, 2·7360, 1·
12AX7A (6V version available
upon request) $19.75

455 KC Mechanical Filter (4.0 KC
Bandwidth) 44.00

Carrier generating crystal (specify
for USB or LSB) •.• . . .•.• ..• ... 10.95

NEWI Moder 48 VFO operates 455 KC above
desired output f requency . Incl udes 12AT7
duol triode os oscillolor-cothode fo llower.
12BA6 buffer amplifier ol'td QA2 regulotor.
Requires 260 to 325 VDC and 12/6V fila-
menh. Specify 40 or 80 meters. Includes " ..
colibroted dial. .. • .. • . . • . . •.....•. . .• •• • $39.50

NEWI Mode l CMSO tra nsistorized power sup­
ply. Supp lies 300 VDC fro m 12-14 V ba ttery.
Plugs di rect ly into transciever. Plenty of
Power fo r VFQ 0150. Only 2 x 4 x 4 inches. 29.50

NEWI Model CM200 Transistorized power sup-
ply. Supplies 750 VDC ot 200 MA from 12.
14V input......• . •. .. •. • • . • • • • • • • • • • • ••• 49 .50

NEWI Model CMlOOA small and compact linear
o mplifier usi ng 2-6146 tubes In parallel.
Bandsw itching fo r 40 or BO me te rs. Con_
se rve t lve 100 watts output. Drives d irectly
from Mark 2B, works into 50 ohm load. Len
tubes. Requires 700-800 VDC for plates, 200
V screen and 45-50 bios. In rugged cabinet
only 5 x 7 x 9 Inches _ 57.95

All prices subject to change without nolice.
Postage pold within the Continental U.S.

ORDER DIRECT FROM

cq ~~~~A~~e~~!?RD~!i~~~
51 Victory Lan e, Los Gatos, Calif,

Pho ne EL 4-8800
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Ha rvey R. Pie rce Wf/JOPA
5372 E. Ba ld Ea g le Blvd.
W hite Bear Lake 10, Mi nnesota

The
Simplescope

D o you have to ask others "How's my modu­
lation '?" Do you have to wonder if you

are modulating 100% '? Do you know how much
hum you have'? If your speech clipper is clip­
ping'? If you have enough drive'? If you aren't
sure of your phone signals, AM or 8SB, build
the "Simplescope" and find out!

The name "Simplescope" comes because this
is as simple as an oscilloscope circuit can get
and st ill monitor AM, DSB, and 8SB signals.
I do not claim that this 'scope does a perfect
job, or that it cannot be improved. My purpose
is to present to you a proven, useable, simple,
low-cost oscilloscope monitor. It works as well
as many more expensive and more complicated
instruments in telling you what your modula­
tion is like, with a minimum of parts and
expense.

The total cost shouldn't run over $15.00, but
I can't be very definite here, because prices
vary so widely from catalogue to catalogue.
And what do you have in your junk box?
Many of the parts values are not critical, and
subst it utions can be made if you happen to
have a substitute par t hanging around. The
most important item, perhaps, is the 'scope
tube. The model illustrated used a 2APIA. Lat­
est prices I have for the 2APIA is $6.99. The
2APl will do equally well, and costs only $3.50
from Barry Electronics. The rest of the parts
show wide variations in price, too.

The simplifi cat ion of this oscilloscope moni­
tor lies in the elimination of all non-essential
controls and features. This leaves four con­
trols, two passive and two active. The two
passive cont rols are the "Brilliance" and
"Focus" controls that can be set once and
then rarely touched. The two active controls
are the "Function" switch and the UWidth"
control, that are changed occasionally. There
are no vertical or horizontal centering controls
because in my experience the undeftected spot
of the average 2API or 2APIA is close enough
to the center for average use. Vertical
"Height" controls were left out because the
ones that worked well were quite complicated.
Amplifiers were left out because the sensitivit y
was more than adequate for the average ham
transmitter of 60 watts or more. In fact, the
model illust rated was used with great success
on a 7 % watt AM transmitter on 10 meters.

This Stmplescope is built in a standard 6 x

10

9% x 3 chassis with an aluminum plate (not
shown) to cover the "bottom" (now the side)
of the cabinet. The power transformer is
mounted outside at the rear to prevent its
magnetic field from deflecting the spot. Don't
try to mount it inside. The front end of the
2API is held and framed by an old 2" meter
case. Below it on the front panel are the
"Function" switch and the "Width" potentio­
meter. The two knobs on the top rear are the
"Brilliance" and "Focus" potentiometers. On
the rear, above the power t ransformer is a
terminal board for the audio input and the
control circuit, protected by a perforated
a luminum cage to prevent careless fingers
from touching high-voltage circuit s. Above this
"cage" is the phono-type jack for the rf input.

Inside, the power supply components are on
the bottom and most of the 'scope parts are
at the top rear. The pictures do not give any
detail here, as the details are obscured by the
ten wires from the CRT base. The silicon
diodes are mounted on a tie-point strip on
the bottom rear. The two 8-mfd, 150-volt elec­
trolytics are between two tle-point strips on
the side, and two 1 mfd, 600 volt condensers
on the bottom below them. The four bleeder
resistors are mounted between them and a
tie-point strip on the bottom, center , which
also furnishes tie-points for the 117-volt leads
for line cord, transformer, and switch. On top,
under the handle, the hand-carved U-shaped
saddle and aluminum strap that holds the rear
of the 2APl can be seen. The CRT is wrapped
with a strip of felt to protect it.

To save space and cost, no socket was used
for the 2APl. Instead, I used pin clips from
two dismantled wafer sockets. Ten are need­
ed. I soldered different colored wires to the
lug part of each contact, slippin g insulation
tubing down over the wire, joint, and lug.
These contacts were then pushed onto 2API
tube pins, with the lugs inward. Two wraps
of lh" wide electrical tape keeps the wires
in place and prevents twisting and shorting.
Some octal sockets of the molded variety will
give pin contacts that can be used with
the lug in line with the contact part. Then the
insulated sleeve can be pushed down over the
tube pin too. \Vhile useable, these lugs take
up a bit more room. In either case, the con­
tacts and wires are put on CRT before it is
installed. After the CRT is put in place, with
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EFFICIENCY? As long as the tube sees the p roper

p late loa d impedance, it will deliver power to that
circuit. If this im peda nce is equal to that p ro­
duced by a nonnally tuned and loaded circuit and

the broadband coupler is no t co ns t ructed with
"lossy" elements, it follows tha t the RF power
will be tra nsferred to the load at essentially equal
efficiency_

LOADING? Why do you nonna lly tune and load
an RF Amplifier? To make the tuned circuit sho w
the proper load impedance to the plate of the t ube
a t the desired frequency.

The output circuit of the 200V is designed to

ma tch 52 to 72 ohm coaxial transmission lines
without dipping, loading, or tuning of a ny k ind!

SWR? If t he SWR is 2:1 o r less, the reflect ed
change in plate load impedance through the
broadband coupler will be negliKible.

HARMONICS? T he broadba nd co upler could he
desig ned wide en ough to pass the 2nd Harmonic

generated by the output tubes; ho wever , since this
is undesirable, the passband is restricted to one
megacycle a nd a series trap ci rcuit built-in to re­

d uce 2nd a nd higher orde r Ha rmonics better than
- 50 db. T he Harmonic rejection of the broad ­
band coupler is eq ual to o r better than a properly
tuned Pi network.

The overall broad band circui t des ign makes
po ssible a true single knoh controlled t ra nsmitter .
The ON LY t un inj::" cont rol is the V FO . I n fact , t he

bands are 50 arranged that if you have the VFO
set to 7280 KC and ba nd switch to 20 meters, the

transmitter ill insta nt ly ready to operate on 14280
KC; or switch it to 15 me ters, a nd you are in­
sta n t ly on 21280 KC. The 200V is a Band Hop­

per ', dream transmitter. It is the only transmit­
ter tha t tunes like a receiver a nd yet p rovides the
bee t ROundi ng signal on the amateur hands!

1141 'W. tELMONT A¥ENUI CHICAGO 11, IUINOIS
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ONLY ONE KNOB TO TUNE THE 200V!
What's behind this knob? The Broadba nd

Principle.
Wha t is meant by II broadband transmitter? It

is II t ransmitter with all stages designed to elimi­
nate the need for manual tuning. Earn s tage has

tuned circuits that are broadly resonant OWl II

predetermined portion of the rad io spect rum; for

instance, 3.5 M e to 4.5 M e , 13.5 M e to 14.5 xrc ,
etc. The signal is amplified in Pilch broadband
s tage and is ult ima tely coupled from the plate of

the fi nal RF Amplifier to the antenna feed line
through II broadband coupler .

WHAT'S IN A BROADBAND COUPLER? No cop­

per sleeves, ferr ill'S or any o ther " loRSY" elements
. . ,

••. Jus t wIre.

There are no motors, servos or st"nsing circuits
required 10 keep the 200V tuned up! The design

of the broadba nd co upler does the job for you.

lt works like II transformer with a prima ry a nd

secondary.

The primary L r Ls is resonant at the high fre­

q uency end of the desi red passband. Part of the
secondary La L. ill wound hifilar with part of the

p rima ry. The bifilar windi ng has a dist ri buted

capacity between the wires. This capacity appears
as a series resonant circuit with L. at the low fre­
quency end of the desired passba nd . By control­

ling the size of the bifi lar winding and the mutual
coupling between L r and L. , it is possible to show
the amplifier plate an esse nt ia lly constant load
impedance across the desi red passband.

•

Writ f" lor 200V brochurf" lor morf" detailed specifica t io ns,

......""".
....c,..

• •.. ..,
•• •·n

A w'uiJiary oIlellrth Radio Corporation
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the key of the locating pin on the bottom, the
wires are cut to the proper lengths and sold­
ered. Encugh sla ck s hould be left in these
wires to allow the 2APl CRT to be rotated
15 degrees either way to "level" the pattern
later. \Vhile there are 10 wires coming from
the CRT, cnly 7 colors are needed because
pins 3, 7, and 9 a re all ground a nd can be
the sa me color. and pins 1 and 2 are connected
together and can be the same color. Incidentally
a likely sour ce of bat h p in conta cts and colored
leads, already sol dered, is a used TV picture­
tube socket. Get a couple f rom your T V ser­
viceman. Be su re t o ke ep a record of the CRT
pin numbers and colors. just in case. \Vr ite
them on the in side of the side cover, where
they won't get lost. This is also a good place
to paste a schematic of the Simplescope, too.

Looking at the schematic diagram, F ig. 1,
shows the rf input going direct to pin 6 of
the 2API, with a 2 % mh rf choke furni shing
a dc and low-frequency ground. Vertical
height is determined by the coupling to the
tran smitter. Various methods of coupl ing will
he di scussed under installation.

The horizontal circuit consists of a .01 mfd
blocking capa cito r and the 1 megohm "width"
control. The "Function" swit ch connects this
to the itA UO" terminal for a trapezoid type
pattern or to one s ide of the 117-volt line
for the "envelope" type. More reaistance must
be added between the "AUD" terminal anti the

12

modulated vol tage in the transmitter in a
ratio of one megohm , 1 W., added for every
200 volts in excess of 250 volts . The voltage
rating of the blocking capacitor should be
twice the de voltage.

The funct ion switch is a two-pole three­
position wafer swit ch . It turns t he power on
to t he S implescope, and changes the pattern
from t he "Envelope" type with 60 cycle sweep
to the "Trapezoid" type of di splay. This switch
must be of the sma ller size wafer to fit in the
space allotted, but otherwise it is not par­
ticula r ly critical as t o make or r a t ing.

All t hree potentiometers s hown shou ld best
be of the medium size, and have a linear taper,
but here again there can be va ria t ions. If you
have a pot of the right size, use it regardless
of taper. And it won't make much difference
if t he value is up to 250/0 off. As to size, use
them if they fit the space available. Because
the "Brilliance" and the "Focus" pots operate
a t fairly high voltages above ground, they
s hould preferably be mounted on an insula t ing
board , a nd not t he chassis, and their knobs
should. have recessed set screws .

All fixed resi stors are one watt carb on. The
.01 ca pacitor from pin #10 of the scope t o
ground is part of the power su-mly fi lter, in
effect, aNI keeps str a y voltages from intensity
modula tin g' t he trace. It could he made a larger
value. if you ha ppen to ha ve one, but for con­
venience in size a .01 mCd 1 k volt d isc ce ramic

7J MAGAZINE



International Crystals are designed for all types of communication service

. . . Amateur - Commercial - Citizens. Thousands of transmitters,

transceivers, and receivers this very momen t are on frequency with

International Crystals . From a quartz blank to the fini shed plated crysta l,

hermetically sea led in its can, In te rna tional ins ists on the highest s tand ar d

of manufacturing. Y ou can be sure you're on frequency because Inter­

nationa l precision made crystals ha ve built-in DEPENDABIL ITY!

For info rmation on Internati onal's
complete line of Amateu r, Com­
mercial and Citizens band crystals
write International Crystal Manu­
facturing Company today.

SEPTEMBER 19b1

r Internationa;-;:e ;:.5 an:- FA-9 wire
mounted crystals are for Amateu rs and
Experimenters where tolerances of .01%I are permissible. Priced from $3.30 to $5.75
for fundamental frequencies, and from
$3.30 to $9.35 for 3rd, 5th, and 7th
overtones.

CRYSTAL MANUFACTURING CO., INC.

18 NORTH LEE • OKLAHOM A CITY. OKLAHOMA
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is best.
The power supply is a full wave voltage

quadruplar and uses a small and inexpensive
transformer ($1.35 from Olson) and silicon
diodes rated at 150 v RMS. These diodes range
in price from 49¢ to $3.75 each. Current rat­
ings are not very important here as the cur­
rent drain is low, only a few mils. The voltage
rating's should be at least 150 volts RMS for
the 130 volt transformer, higher voltage rat-

- ,
audio output transformers, etc.

The high voltage to the scope is turned on
and off by a switch or relay contacts connected
to "SW" and "G." This system was chosen
over the "Blanking voltage" system because
one of the leads is ground and as a result
any accidental short circuit of these leads to
each other or to ground, can do nothing more
than turn on the scope spot or trace. The Sim­
plescope should be turned on and off with the
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transmitter, otherwise the undeflected spot
will soon burn a dark spot in the screen, or
a dark line if the 60·cycle sweep is used. For
temporary testing purposes the two terminals
may be connected together without harm, of
course. If a relay, either ac or dc is used to
turn the high voltage on and off simultaneous­
ly with the transmitter, it should never, never
be mounted in, on, or near the scope since the
magnetic field of its coil will distort the pat­
tern on the Simplescope.

Fig. 2 shows two alternative power supply
circuits that can be used to fit different power
transformers that the builder may have in
his junk box. Fig. 2A is a doubler circuit, suit­
able for transformers with a high voltage sec­
ondary of 225 to 300 volts. Be sure the rec­
tifiers used will stand the transformer voltage.
F ig. 2B is a half-wave circuit for transformers
with a high voltage secondary giving from
500 to 750 volts . 'Vhile the 5Y3 voltages rat­
ings are exceeded, the current is very low,
and the tube gives no trouble. There is plenty
of room to mount it horizontally inside the
chassis. Transformers less than three inches
wide for mounting on the rear of the chassis

111 VAC "''''0

1_
Fig. 1

ings are OK if you want. Selenium rectifiers
can also be used, but they take up a lot mere
space, are harder to mount and give less out­
put voltage. The capacitor values given are
a compromise between various factors of size,
cost, and availability, The builder can use
higher values of both capacity and voltage here
if he wants, if the capacitors will fit the
space. The 47 ohm resistor in one lead of
the transformer is the usual surge-limiting
resistor to prevent damage to the diodes from
the charging current into the capacitors. It
can be increased in value to 100 or 150 ohms
without harm. The four 470 K ohm resistors
form the bleeder, and here, too, some variation
can be allowed, but lower values reduce the
output voltage, and higher values slow down
the discharge rate.

With the values given for this quadrupler
supply, the output voltage is 600 volts, plenty
for the 2APl CRT tube which will work on
as little as 300 volts. Lower voltages give
greater deflection sensitivity but less margin
in brilliance. With lower voltages the scope is
much more susceptible to stray magnetic fields
from adjacent power transformers and chokes,

1
=

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

That's the equivalent service, per rotor, of
over 268'/2years. Now that's dependability,
the kind of dependability you have the right
to expect from Cornell ·Dubilier! What's
more, the HAM·M is backed by the famous
CDE lifetime factory service warranty.

At $119.50 amateur net, the HAM·M is the
greatest rotor value around! For further
information , contact Bill Ashby K2TKN, or
your local CDE Rad iart Distributor.

CORNELL·DUBILIER ELECTRONICS, DIV. OF FEDERAL PACIFIC
ELECTRIC CO•• 118 E. JONES ST., FUQUAY SPRINGS, N. C.
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can be had for both the above circuits, but
if yours is too big. it could be mounted sepa ­
rate ly, at t he cost of reduced mobility. com­
pactness, and utility of t he scope.

In us ing junk box t r ansfo r mers be sure t hat
the high voltage center-tap is not internally
grounded. (It is in a few types I have run
across. } Please note that in none of th eee
l'0u.-er supplies is the negative gJ"Ounded. This
is one case in which neither the negative high
volt age, the cathode nor t he heater circuit is
connected to a ground. F or simplic ity and
safety in the input a nd deflection circuits the
positive end of the high voltage is t he ground.

T he same circuit and parts values shown in
F ig. 1 may be used with the SA P l or SBP l
scope t ubes pr ovided higher volta ge power
supplies are used. About 900 to 1000 volts are
needed with t hese t ubes. Of course a la rger
cabinet is needed , a nd t he pin numbers will be
different.

In figuring de voltages from your power
supply a dd 20% to the RMS ac rating of
the high voltage windi ng a nd mu ltiply by 4
for t he quadrupler ci rcuit or 2 for t he doubler
circuit. T he half-wave circuit wiII give more
than a 20 % increase.

If you don't have an old 2-inch me ter case
to hold a nd frame the face of your CRT t ube.
there are other methods that can be used.

SEPTEMBER 1961

Fig. 2B

Probably the simplest is to make a grommet
by slitting a leng th of rubber or plastie tubing
of about %>1 diameter and putting it around
the opening. Or leaving the edge of the hole
bare a nd supporting t he end of the tube by
three or four small rubber grommets bolted
to the panel around the hole on t he inside.
A frozen ora nge juice ca n is a loose fit for the
end of t he CRT. With both ends cut out, a nd
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the finest spot. Readjust the brilliance if the
spot is surrounded by a halo. Turn the func­
tion switch to the " Envelope" position and
advance the width cont rol. The spot should
turn into a horizontal line. If the line can't
be made long enough to go beyond the edges
of the tube face, try reversing t he ac plug
in the socket , or ground the scope case, or
both. If the line isn 't exactly horizontal, loosen
the CRT clamp and rotate the tube until it is.
T he br illia nce and focu s controls can now be
touched up to get the best results. Eailure t o
get proper results at any point of the above
test should pin-point t he trouble for you. If
you have to check for voltages at any time,
don't forget that the case is poeitive,

The undeflected spot should be fine and
round. If it is a line, or "S" or "0" shaped
there is some st ra y ac field that is affecting it.
Pull the ac plug while observing the spot,
and if it changes shape at the instant the plug
is pulled, it is the scope trans~ormer's .fi~ld
ca using the trouble. The cure IS to posttton
the transformer differently. Sometimes a cop­
per shorting band as shown in the picture will
help. I put t his band around this transformer
while working on the problem of putting the
transformer inside t he case. It did help, but
not enough. In the position shown for this
type of transformer, the band was not need­
ed, but was left on to protect the windings.

If the spot is not close enough to the een­
ter of the CRT tube face to suit you, and
you are of a n experimental nature, try put­
ting a small (1" x %0" x %0" ) magnet differ­
ent places around the cabinet. You'll probably
find a place where the spot will center and
the pattern won't distort.

Now that you have the scope built a nd
tested, t he next s tep is to install and u se it.
There are four different connections to be
made for proper operation, but first you must
find a place to put it. The Simplescope is
sma ll , requires little desk room, and all the
wires come out the back, but you must bear
in mind that the electron beam of the tube
is very susceptible to magnetic field s, so it
shouldn't be put anywhere in the field of a
transformer, even an output or modulation
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Fig_ 2A

painted black, t his makes an excellent light
shield when slipped over t he tube.

If an old 2-inch meter case is used , the glass
is discarded and in most cases the support
for the zero adjusting screw must be cut out
to make the fa ce opening round. Cut t ing this
out is best accomplished with a coping sa w us­
ing a metal-cutting or j ewelers blade, and
rounding the edges with medium or fine emery
cloth. Clea r nailpolish will sh ine the sanded
surfa ce beautifully.

I n building and wiring the Simplescope
there are few cr itical points. In the power
supply polarity of the diodes and the capaci­
tors must be carefully checked. Because no
grounds are used in the rectifier-filter-bleeder
circuit, be ca ref ul all parts are well insulated
from ground. In the scope cir cuit , outside of
the same insulation precautions, the only im­
portant thing is t o keep the rf lead to pin
#6 shor t and a s far away as possible from
everything else. All the other wires can run
as convenient. And I might repeat again here
that the builder should color-code the leads
from the CRT tube and keep a r ecord of them
for future reference.

Testing is simple. \Vith "S\V" to "G" con­
nections open, plug it in and turn it on. See
if the CRT tube lights by looking for a glow
in the base. OK? Now turn it off and hook a
voltmeter from positive to negative. Any volt­
meter that reads 1000 volts at more than 1000
ohms per volt will do. Turn on the power.
Voltage OK? Turn off the power and connect
"SW" to "G" temporarily, set the "Pocus"
control half on, and turn the power on and
t he function switch to the "Trapezoid" posi­
t ion. Adjust the "Br-illiance" pot until a spot
appears, then adjust the "Pocus" control for
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NEIL ELECTRONIC
SYSTEMSCORP.

'''' rite For In/ormation

A nd now a n ew 6 ME TE R
transceiver using 8 me crystals

in cluding a double-conversion

crvstal-cou trn lled receiver for-
under $120 0

1:{36 CALKINS IWAD

I'I1"rSFORD, NoY.

Designs and
Manufacturers
--- ------- -------- - --

• Mobile ami F ixcd Sta tio n
T r a n sceiver s

• P r inted Circ lli t Boards and
Assem blies

• VHF Trunsmitters and He-

• Sp e cial Instruments for Mili·
ta r y and Irrdustr-y plus Tech­
nieal Writill /; for Manual s
a nd Ad ver t isin g

ocervers

• Air b or n e T r unsceivers

t ransformer . In general, th is means six inches
distance. Don't depend on a cabinet to "shield"
the transformer, either. You mav have to ex­
periment a bit to see where it w·m work best .
Turn t he Simplescope on, get a fi ne spot on
the face of the tube, and move the scope
around, seeing where you can put it where,
(A) you can see the t ube face clear ly without
glare, and (B) where the spot is not moved
by either 60 cycle or audio fields from t rans­
mitter or receiver.

The first connection to be considered is t he
power line. This 117 v. 60 cycle power should
preferably come from the primary of the fila­
ment transformer of your- transmitter. This
con nection assures you that t he Simplescope
will only be " on" when t he transmitter is on.
Other sources can be used, but at the risk of
having the Simpleseope left on accidently, be­
cause it gives no light or sound to indicate t he
switch is on a nd the h igh voltage a nd heater
active. Of course, if you habitually use a
"Main Switch" that turns off everything in
the stat ion , it is OK to use such a controlled
117 v. outlet.

The second most important connection is
the rf pickup. The simplest method is to con­
nect a n antenna to t he rf j a ck thru a variable
capacity of some sor t . The antenna length and
position and the amount of series capacity
will control the vertical he ight, which should
be about one inch. The best met hod is to
run a short piece of RG58 or 59/U from t he
rf jack into the transmitter and couple it
through a small capacitor to the a ntenna coax.
The value of the coupling capacitor will de­
pend on several factors, but in general t he
higher the transmitter power and the shorter
the coax from the scope, the smaller t he
capacity t hat will be needed t o produce a sat ­
isfacto r y pattern on the CRT face. w tth very
low powers, a direct connection can be made.
An advantage of this method is that if the
t ransmit ter out put is into a very low S\VR
line on an bands, the scope pattern will be t he
same on aU bands. Various other pickup
methods for getting rf may also be used, such
as f rom antenna t uners, etc. The point is to
feed enough rf in to get a readable pattern.

The third connection is the control line
"S W" a nd "G," t he terminals that must be
connected together a t t he same t ime tha t
plate voltage is applied to the transmitter.
They may be connected together by extra con­
tacts on the send /receive switch , antenna relay
or plate r elay, or as mentioned previously by
a separate relay activated by the send / receive
switch.

The last connection to be made is for t he
audio. The " AUD" ter minal is connected to
the actual modulation voltage in the trans­
mitter. It must NOT be connected to the
speech amplifier, driver, modulator plates or
primary of a modulation tra nsformer. A ny
connections but to the actual modulated vol­
tage will give a false picture because it will
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not contain all the phase shifts and distor­
tions that may occur in the mod ulator. Thus
t he proper connection to a plate-mod ulator
transmitter is to the terminal of the modula­
tion transformer t hat connects to the rf plate
circuit. F or clamp- or screen-modulated trans­
mitters (such as the DX40) the connection
is to the screen terminal of t he modulated
t ube. F or DSB and SSB transmitters. T he
connection is to one te rminal of t he modulat ­
ing voltage system. In this case the Simple­
scope may not be satisfactory because some
DSB a nd SSB modulating systems oper ate at
such a low level that there isn't enough audio
voltag-e to g ive a satisfactory deflection hori­
zontally. For the Simplescope illustr ated it
takes about 25 volts RI\IS or 70 volts peak­
to-ptak to produce a usable horizontal sweep
(about % inch) . Where the dc voltage being
mod ulated is over 250 volts, additional resist­
ance should be added in series with the uAUD"
lead as previously mentioned, a nd this r e­
s istance is preferably installed in the trans­
mitter to reduce the hazards of bringing the
f ull voltage out of the transmitter. If more
than one megohm is needed, use a series of 1
meg. one watt carbon resistors inst ead of a
single la rger value, to prevent possible arcing
troubles. In cases where the modulation trans­
former terminal s are available without digging
inside the transmitter (the B&\V 5100B, for
one) these added resistors can be enclosed
in a leng th of insulating tubing, or very t hor­
oughly t aped with a good electric tape fo r
protection, and placed outside the transmitter .
T he IfAU D" connection on the Simplescope
ca n be made a high-voltage terminal and t he
resistors placed inside t he case. Don't forget
to ground the scope to the transmitter.

Of course the Simplescope can be used "as
is" for temporary modulation checks with no
connections to the transmitter, j ust using the
"envelope" type of pattern to check modula­
tion percentage, but this type of check doesn't
tell all the story. For a temporary check it is
only necessary to connect the US \V" terminal
to "G" as when the Simplescope was tested,
put the " Function" switch in the " E nvelope"
position and feed enough rf into the rf jack
(from an antenna or pickup wire) to make
the vertical height about * inch, and adva nce
the width control until the envelope is t he
full width of the CRT face.

The unmodulated envelope pattern is a g reen
ribbon, with top and bottom edges straight
and parallel. When the carrier is modulated,
ripples occur on these edges, the size of the
ripples and waves depending on the modula­
tion percentage. A wave on t he top edge will
be a mirror image of the wave on the bottom
edge. " Perfect" 100% modulation occurs when
the outer extremities of these waves double
the width of the unmodulated ribbon or en­
velo pe, while t he inner extremities just meet
in the middle, making a bright dot. Over mod­
ulation is easily detected as the dots turn
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into dashes. Clipping a nd limiting can be de­
tected a s a fla ttening of the peaks of t hese
waves at a certain width of the pattern. Fre­
quency response can be r oughly judged by the
proportion of high a nd low f requency waves
under average modulation. Close observation
is necessary for a ny wave-form distortion with
the Simplescopc because of the GO-cycle sine­
wave sweep, but major troubles can usually
be detected. Hum and noise show up well in
the envelope pattern. H um is seen as humps,
dips, or loops in the top and bottom edges of
the patt ern. T wo humps a nd two dips or t wo
loops show 120 cycle hum, a nd a single loop
or non-parallel edges show 60 cycle hum. Noise
shows as ir regular spikes or r ipples.

T he trapezoid pattern shows the unmodu­
lated carrier as a vertical line that widens
with modulation in to a trapezoid. At 100%
modulation the trapezoid becomes a triangle,
and over-modulation is indicated by a line
ex tending f rom t he point of the triangle. The
upper and lower edges should be perfectly
straigh t. Any curvature indicates non-linea r
modulat ion of the carrier. The commonness
cause is low excitation, or too heavy loading, or

both. P oor design of t he fi nal is also a possibil­
ity. In efficiency-modula ted fi nals (Grid, screen,
cathode, or suppressor modulated) the correct
adj ustment shows up a s the best-looking
t ra pezoid .

In the trapezoid position SS B signals show
a s the "Bow-Tie" pattern. See t he side-ba nd
handbooks a nd articles for in terpr etat ion. It
is beyond the scope of th is article to give in­
struct ions for int erpreting scope patte rns be­
yon d t he most common and simple effects. T he
Simplescope will monitor your mod ulation,
hum, and excitation constan tly and a ccurately.
When you use it you'll never have to ask
anybody, " How's my modulation?" Or, " Have
I got any hum ?" You'll know !

In conclusion I want to thank Bob Rode,
W(lBR E, for taking t he excellent photographs
as well a s many useful suggestions for the de­
sign, and to Jim Borders, KpKM D, for building
the preliminary model. Jim's worked t he first
time he plugged it in, and I hope yours does,
too! Ha ve F un ! ... W~OPA
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HERE'S A NEW HEATHKIT@
GROUNDED GRID KW LINEAR ... JUST $22995

T he new Heathkit "Warrior" is a completely self-contained , desk-top kilowatt linear, loaded with specia l
features, at half the cost of comparab le un its ! Compare feature fo r featu re , quality component fo r qual ity
component, you'll find no shortcuts . •• only the finest watt-per-dollar value in a linear amplifier on the
amateur market today!

Maximum POW. , input : SSB-1OOO watls P.E.P.•
CW-HKXl walls , AM-400watls (500 walls usino carrier
eeoecnee modulalionJ. RT TY~ walls. Dri v lnQ
powe r re q u ire d : 50 to 75 walls-dcpendinQ on Ire ·
e uoecv. O utput ei reu il: Variable o;·nel WQ rk (50 to 75
oilms). Inp u! c irC uil : Broad banded-erequl res no tun.
inQ. l n p ut Im pedanCI : Ap pro•. 70 ohms. Ba nd eov.
e,.oe: 80. 40. 20, 15, 10 meier'S. P ane l m eterin O:
Sw llch ·selec:ted. grid current, crete eurreet, h igh vert­
age and re lat ive powe r oulDut for ease 01 load inO.
T u be co mplem eni : 4·811A. 2·866A. S i,. : 19Y,. W
~ 11 "'" H ~ 16" O.,......,

T his inside view shows the neat c ircuit layout
and husky components that emphasize quality .
Note the intern al sh ield ing of pla te circu it for
maximum protection against T V!.

CHECK THESE FEATURES •• •
Com pletely «elf -conta ined . • • H V. Fit and Dias supplies built in .
Versat ile . . . May be driven by any 50 to 125 watt transmitter
or exciter-no matching or s wamping ne t work requi red .
Efficient • • . Stahle grou nded grid circui try allows most driving
power to appear in out put for up to 70% efficiency.
Oil-fi lled capacitor ... And 5-50 henry s win gin g-c hoke provide
the excellen t dynamic regulation required for high peak power
output with low distort ion.
} ne:rpensire tu bes ... 4 paralleled 811A's a nd 2-866A'5, forced­
ai r cooled by silent built-in fan.
Stable• •careful! design provides a high degree of over-all st a­
bility in conjunction wit h the grounded grid circuit configur­
a tion.
Erclueire . . . I n tern a l R F shieldi ng of pla t e circuit for rnaxi­
mum TVI suppression.
l nterlockcd slritrhin g . . . prevents accidental a pplication of
H V before switchi ng on filament and bias.
Ruggcd (O I IM ru('/ ;OII •• . 16 gauge steel chassis-U" aluminum
lron t panol-c-welded one-piece cabi ne t .
K it Model HA·1 0 ••• 100 l bs , $23 dn., $20 mo•. . • • .$229.95

A ssembled M odel HAW·tO . ••
100 Ibs, $33 dn., $28 mo $329.95

FREE CATALOG

:end today for
our Free Catalog
escr ibing over
00 different
leathklt products
, HI-FI, Test,
trnateur Radio,
~ ar j ne and General
onsumer fields.

,------------------
IHEATH COMPANY
I Benton Harbor 11, M ich iga n

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

: NAME

I ADDRESS

II CITY ZONE STATE
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Snap Bushings

Custom ize

Equipment
Roy E. Pefe nbe rq

' ]., lIE appearance deficiencies of ventilation
. and clearance holes drilled in thin sheet

aluminum are recognized and compounded if
pre-finished enclosures are used. John Howard ,
K8:MME, in a September, 1960 QST article,
"Aluminum Eyelets Make Good Fever Medi­
cine," propost's an answer to the problem. The
solut ion is very effective, however there is
work involved and the eyelets must be backed
up for peening.

The use of plastic sna p-in bushings came to
mind a nd information was requested from the
Heyma n Manufacturing Company of Kenil­
worth, New J er-sey on their line of HEYCO
nylon bushings. The literature received by re­
turn mail provided the answer to this and
other perplexities t ha t plague the amateur

VFO Chirp vs. 6AU6

F OR some odd reason which has never been
satisfactorily explained to me, several com­

mercial equipment manufacturers have chosen
the 6A U6 a s a VFO tube. From my own ex­
periences, and those of quite a few other hams,
the 6AUG is a mighty poor choice for t h is
ser vice. The case histories of two popular
pieces of ham gear I have owned tell the
story :

A number of years ago I bought a Heathkit
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constructor who attempts to achieve commer­
cial a ppea r ance with hand tools.

As shown in the photograph, these H E YCO
bu sh ings are made of black nylon and will
fi rmly lock into any chassis or panel up to %"
thick. They are available to fit clearance holes
from %" to 2", with inside diameters ranging
from 1:\;" to 1%". T hese bushings are ideal re­
placements for the conventional rubber grom­
met and the smaller sizes will provide painless
eyewash for cabinet ventilation holes.

Advantage rna)' be taken of t he excellent
bearing surfa ce characteristics of nylon by
using t hese bu shings to ease the friction in the
mechanical a ssemblies necessary in high power
transmitter construction , For example, the SB­
375-4 bushing snaps into a %" clearance hole
and provides a 14 I, bearing surface. These di­
mensions make them ideal for use as com­
ponent control shaf t feed -thru bushings. Being
somewhat flexible, they are less crit ical of
alignment than are the conventional metal
panel bushings and f r iction is reduced.

For filling unusued panel holes, the sa me
style bushing is made with a smoot h fini shed,
closed top and sold as a hole plug. Aside from
affording a welcome change from the usual
chrome plated version, these provide an excel­
lent means for t he insulat ed mounting of a
variet y of components. The thin but st rong
nylon top is readily drilled to accommodate a
j ack or other par t. Don't be concerned about
the plugs pulling out . Though they are in­
st alled with finger pressure and are j ust a s
easily r emovable, the manufacturer cla ims
they will withstand a 35 pound pull.

Wit h all the advantages cited, there must be
one fly in the ointment. These bush ings and
plugs are apparently available only through
the manufacturer in minimum quantities of
100 each. Aside f rom the inconvenience of
mail order buying, this is no real problem
since the prices are low enough to make pur­
chase in 100 lots attractive. F or exa mple, t he
smaller s ize bushing shown in the photograph
sells at $1.90 a hundred, less 1% on cash trans­
act ions. A letter to t he company will bring
cat alog sheet s and from that point you are on
your own,

Al Brogdo n. W 4UWA/K3 KMO
316 West Fairmo unt Ave.
Stete C olle ge . Pe nne .

VF-l VFO. After building the th ing with ex­
treme care in order to produce a st a ble unit,
T was disappointed to learn it chirped like mad
when I keyed it for break-in C'V. The 6AU6
tested OK, and all other parts of the VF O
seemed fine. On a hunch, I tr ied plugging in
another 6A U6. All of a sudden-t he chirp
was gone! And st ill a t hird GAU6 produced
the chirp again. Obviously there is some fea­
ture of the 6AU6 such that, although it may
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test red hot on a tube checker, it may still
chirp. And as long as I owned t hat V F O, the
thing would key beautifully for break-in C' V
-the only way to work CWo

Recently, I bought and a ssembled a Vik ing
Navigator. As most of you know, this trans­
mitter a nd others in t he Viking line feature
grid-block time-sequence keying, The opera­
tion is simply this: when t he key is closed, t he
keyer t ube allows the VF O t o st art and go
through a ny chirp inherent in t he VFO cir ­
cuit, then after the frequency is st a bilized (a
matter of a few m illiseconds) , t he keyer t ube
turns on t h e bu ffer . Thus, the VFO may chi r p,
but it will do so at a time when t he s ignal is
not on the air. ' Veil , when I st ar t ed keying my
Navigator, a V soun ded like "yoop yoop
yooooooooop." Oh Lord here we go a gain .
Wha t was happening was that t he 6AU6 was
chirping over s uch a long time period that it
was s t ill set tl ing down when th e buffer came
on ,

Sure enough , it turned out to be the 6AU6.
Another brand new tube that tested "jes fine"
on a t ube tester, but ch irped a way. So instead
of plug ging in anot her 6AU 6 and taking t he
chance on it going soft a nd having to soon
be replaced, I decided this is the time to try
a more permanent cure. Besides , I was losing
pa tience with those 6AU 6's.

T o sta te it s imply, I checked t he tube manu­
a ls a nd found that I could interchange a 6A H6
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with the 6A U6, and plug it right into the
VF O t ube socket withou t making a ny wiring
cha ng-es. S ince I have bee n usi ng t he 6AH6,
the Navigator has functioned perfectly with
no chirp.

I n the course of m any C' V contact s, I h ave
r un int o sever a l ot her fellows that ha ve had
the sa me ch ir p trouble "wit h their VF O's , es­
pecially when cathode keying the H ea t h VF-l ,
with n o t ime-sequence keying to ta ke up the
s lop. A cou ple of t hese fellows have tried
s witch ing tubes and using 6A H6's with the
sa me results I did . Now don't get t he idea
that switch ing to a 6A1I 6 will cure all your
VFO chirp-please understa nd th a t t h is only
applies to cases where the 6AU6 itself is the
cause of t he chir p . You may h a ve chirp origi­
na t ing in any of a number of other sou rces
in t he VFO. S imply changing t ubes won't
cure all t hese sources.

B ut if you ha ve a Clapp VFO cir cu it , such
as the VF-l , the DX-IOO VFO, Viking (Ran­
goer, Navigator, etc.) VFO, or a homespun job,
using a 6A U6--it's wort h the try to get r id
of an a nnoy ing ch ir p by plugging in a 6AH6
to see what ha ppens.

As a clo sing note, calibration sh ould be
checked after swit ch ing t ubes. The calibr a t ion
will usually shift just a little bit due to t he
ch ange from t he 6AU 6 to a 6A H6, and if you
chase DX near the band edges, always play
sa fe. W4UWA/K3K~to

• Sharp Cutoff Below 300 and Above 3000 cps
- Minimizes Splatter. Red uces Unwa nted
Sideband.

• El imination of resonant peaks permits higher
average power - more aud io punch.

• Shaped freq uency response - Superb Intel ­
ligibil ity - Natu ralness of voice.

• Troubl e-Free Control led-Magnetic Design­
H i-O u t put - 52.5 db - E xtra o rd in arily
Rugged - No hu midity probl ems.

• Complete with Grip-to-Talk Switch, Desk
Stand, 2-Conduetor Shieldt"d Cable. Will
operate YOX and Grip-to-Talk .

Complete with sta nd, gri p- to- ta lk switch, 7 ft.
h ighest qua lity 2 conduc tor shielded cable.
Cu hl e co nnec tor eq u ival en t to Am phe no l
:\ I C3 ~\I plug.
\\ IlIT E FO B r.r r rn.v r unn. D,·pl. ;';0 . 52·1[

Shure Brothers, Inr- ., 222 Hart rey Ave.• Evanston, Ill.

~I CROPHO'l; F. S. HlCH F1f) EUn" axn F.1.F.CT RO'l; IC CO~PO"'F.:"iTS
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Beryl Desscw W9 HKA
Clifton. Illinois

Console

-

DURING some period of a radio amateur's
life there comes a time when he becomes

conscious of the fact t hat the operating posi­
tion leaves quite a bit to be desired. That is
from the standpoint of orderliness, ease of
operation and flexibility. Therefore, as can
be seen in the photographs, an operating con­
sole was constructed.

The use of the standard relay rack panel
spacing of 19 inches was used to provide the
required order liness. The grouping of the vari­
ous pieces of gear as to the most active area
on the console, gives us the ease of operation.
The use of tempered hardboard cut to rack
and panel size (or larger as in the case of the
second photo), gives us the needed flexibility.
Flexibility in that it makes it much easier to
use either regular relay rack panel mounted
equipment or the cabinet type as shown in
both photos.

The unit as shown in the present dimen­
s ions may be a trifle large for the average
amateur's allotted space. However it can be
readily pared down to a three-panel width
without adverse effects a s to the overall useful­
ness.

This type of relayr rack panel mounting was
chosen over that of the semi-cir cular console
design because of the simpler method of con­
st ruct ion.

The entire rack may be const ructed with
hand tools with the except ion of the vertical
dividing and mounting pieces. For a four­
panel width a s shown, a total of five pieces,
ea ch about 5'h feet in length is necessary.

22

These can be usually cut at the lumber yard
from a 2 by 3 or 2 by 6 fir stock at the time
of purchase. See Photo 5 and Figures 3A and
3B.

Note also there are no special joints re­
quired. Since butt joints are used in most cases
the unsightly j oints are quite noticeable. To
overcome this problem quite effectively, flexible
wood trim tape is used. The type used is made
by Weldwood in 8 foot lengths and the width
varies from one inch to 1% inches across the
desk top front.

The desk top is covered with a piece of
vinyl material. The material as shown was
fa stened with a pressure-sensitive adhesive
and a great deal of care must be exercised
when cementing the vinyl to the plywood desk
top. The usual procedure is to place a news­
paper between the two cemented pieces and
gradually remove same as the vinyl is care­
f ully rolled into position. To trim t he vinyl
edges, a beading strip is tacked into place. The
wood tape as mentioned earlier will cover the
front edge of the vinyl.

You will notice upon adding the various
widths of wood st r ips and panel areas, an
allowance of an ext ra half inch. This is to give
a final n of inch spacing on either side of
each panel when mounted. The vertical spacing
is sufficiently oversize as well.

Photograph number one shows the original
console construction. However after the author
traded equipment it was then necessary to
make additional room for the newly acquired
Valiant which is " over-size." This is easily ac-
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RF

The TMC Models TER 250/300U ond TER
1800 / 3 00U ore unbalanced 300 ohm resis­
live te rmina tio ns, usable at freq ue ncie s from

DC to 30 megacycles.
These units were especially designed for

use with po rtab le systems. They are housed
in convenient, rugged weather-proof cases,
constructed for ease of installation and opera ­

tio n in ony clima tic condition .

TMC has specialized in . the des ign and

manufactu re of RF termination , d issipators,

and dummy loads. Standa rd imped a nce s ore

available for Powers up to 5 0 kw PEP. O ur

Fie ld Enginee ring Staff will be pleased to

assist you with Standard o r spec ia lized " RF

distribution problems. We invite your inquiries .

CJ~~®/ 3 0 0 U
500 WATTS PEP 250W AV

3600 WATTS PEP 1800W AV
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Fig 4

complished by the removal of a vertical mem­
ber. Note in P hoto 4 the addition of a brace for
added st rent hening when this vertical piece is
removed. Al so added as per P hoto 2, is a huri ­
zonta l 1 by 2 for dividing the new panel across
t he bot tom. This then leaves a space of 13 t,4
by 30% inches for use by the 6N2 and the
Valiant. Other arrangements ca n be made to
suit each individual st a t ion depending on the
gear to be mounted.

As far as the mounting of the cabinet-type
equipment, it is necessary to construct a sim­
ple shelf from the plywood left in t he cutting
of the sides or ends. I t is best to run a vertical
brace from the rea r of t his shelf down to t he
2 by 4 t ie at the bottom of the conso le. Note
t his 2 by 4 in Photo 3 across the bottom back
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Mod. 261

AMECO NUVISTOR
PREAMPLIFIER

FOR 50, 144 or 220 me.
Over 2[1 db ga in plus a lower
noi se ligure, 2 tuned ckls,
6CW4 Nuvistor completely neu­
trahzed . No ise l igure is 2.5 db
@ 50 me, 3.0 db @ 144 me
and 4.0 db @ 220 me. Power
requ irements: 100-150 Y. @ 8
rna , and 6.3 v. at .13 amps.
Sp ecify frequency desired.

AGS-RT-IOI
CITIZENS BAND

TWO WAY RADIO
No license requ ired. Complies with part 15
of FC C rules on low power uni ts . 1.5 mi.
average range on land, up to 5 mi. on
water. Xtal co ntrolled XMTR, see. Sens.
1 p.Y. Each unit complete with transmitte r­
receiver, AM radio, leather carrying case
ear-phones, antenn a. 6 penlilht batteries ~

$70.00 ea.

-,..
f ~

)"1'fJt · ~ .~, (. " ­
/ -:;,: - _ e;

-- '.- ~ <'-'......-,~

RF POWER MEASURING EQUIPMENT
Mod. 261 COUPLER
0.5 to 225 me . Power ranee to 1 KW. $22.50
UHF type RF connectors. .,..._

Mod. PV, wired and tested

MAIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPMENT FROM STOCK

Mod. 262 INDICATOR
For use With Mod. 261 Coupler.
Selector switch for direct read inr;
of SWR or reldi'e RF power.

$14.50
Mod , 6SG RF LOAD RESI STOR
(not sh owll) Rated at s- w. continuous,
10 w. intermittent duty. 2.95
~~

ARROW[::;ELECTRONICS. INC.

size

PRECISION PlANETARY.VERNIER
for exceptionally fine tuning

Superb craftsmanship by Jackson Brot.
ot Enlland. Ball burinl drl", V."
dia. Shaft, 111t" lonl, 6:1 ratio,
"y 'FB for fine tuninl. Easily adapt·

;
~::-~,~,~,.~:to Iny shaft. comparableYlluO - $5.95.

Amateur Net $1.50 ea.
10 '.r $13.50

AMERICAN CElOSO V.f .O .'s

Wired, testee. cali br.ated, rudy
far use. Mod. 4/104 for d,i, inc:
one 801 or 6146 filia l ill AM or
CW under Class " C" condit ions.
Mod. 4/102 for dri,inr two 80T's
01 6146's fiul. Has 5 bands.
Supplie d with Mild. 1640
dial us',.
Mod . 41103 for 144,'48 mt

.At. hlllls. CombInes YFO prima ryc...' freq. of 18 me with .tal
fundamental fr eq . of 12 me .
Supplied with Mo d. 1647
dial US '~ .

Mod . 4/104 , 4/ 1112 or 4/103
less tubes and xtal, each 529.95

"Wonder Bar" 10 Meter Antenna
As featured in NaY. 1956 aST, Comp lete with B leW
3013 Miniductor. Only 8 ft. long for 10 meters.
WI. 5 lbs.

Amateur Net $7.85

Versatile Miniature Transformer
Same II used in W2EWL SSB Rill! - March
1956 QST. Three sets of CT windings for
I combination of Impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using eeeter­
taps the Impedances are Quartered.) The
Ideal transformer for I SSB transmitter.
Other uses: interstage, transistor, high
Impedan ce choke. line to grid or etate.
etc. Size only 2" h. I 0/." w. I :v... .. d.
New and fu lly shielded.
Amateur Net $1.39

3 lor $3.49 10 for $10.75
ARROW Authorized distr ibutor of HEATHKIT equipment

Shown
~pprox imate ly actua l

at

TO SAVE C.O.D. CHARGES . PLEASE INCLUDE SUFFICIENT
POSTACE WITH YOUR ORDER . ANY EXtRA MONEY WILL BE
RETURNED .

ALL PRICES F.O.B. N. Y. C.
Arrow's Export DC!pt. Shil)s To All P.lrh Of The World!

Prkes S...biect To Change Without Not5ce.

65 Cortlandt Street, New York 7, N. Y.• Digby 9-4730
525 Jericho Turnpike, Mineola. N. Y.• Pioneer 6·8656

SAY! YOU SAW IT IN 73



of the console. When cutting the hardboard to
fi t the cabinets, cut the round port ions (cor­
ners ) somewhat undersize and then file with a
half-round file to fit . The straight edges can
be cut with a coping saw as one will be work­
ing near enough to all four of the edges. The
above may sound tedious but the hardboard
saws and files ve ry easily a nd the result gives
a fai r fit .

I f one is careful in laying out the sides, one
sheet of 74 inch t hick fir p lywood in the 4 by 8
foot s ize will suffice. T he plywood should have
both s ides good. See Figure 4. The few re­
mai ning pieces are then sa ved and used as
angle braces, shelves etc. Perhaps it should be
pointed out that the width of the console is
such t hat it will clear a r egular t hree foot
door. If you have anything less it will be
necessary of course to cut this dimension down
to clea r your opening.

W h ile not d iscernible in P hoto 4, two screen
door turn-buckle type braces (connected in
" series" for the required lengt h ) are used
across the console directly in ba ck of the upper
horizontal *- by 2 inch strip. ' Vith reference
to Photo 3 again, the 1 by 1 % inch strip t hat
is fastened to the bottom of t he sides a nd to
the bottom front of the unit can be seen. T his
is merely a trim, however it does eliminate

Photo 3

spli tting the plywood edges when moving the
console about during construction. The str ip
across the front edge of the desk top is used
for rigidity and also conceals the small brace
needed underneath in the center.

A reminder with regard to the horizontal 1
by 1%, 1 by 2 and 1 by 3 inch strips; t hese
should be as straight and free of knots as pos­
s ible. The given dimension for t he width is the
exact s ize used. These pieces are cut from a
board a size larger to secure the final widths
and are not necessarily stock 1 by 2's , 1 by
3's etc.

The finished color of the unit itself is a light
gray. Our supplier referred to it as French
gray. This is a rather light color and is more
contrasting to the darker blue gray panels. It

26

Photo 2

seems impossible to secure the same sha de of
gray when ordering panels, and t his contr ast
has a tendency to make the various shades of
rack panel gr-ay less noticeable. If most of
your panel gear will be home ma de, each pa nel
may be g iven a light coat of paint f rom a pres­
surized paint can . J ust a sufficient amount to
change the shade of gray but not enough to
eliminate t he wrinkle fi nish.

As to the final cost of the described console;
a figure of twenty-five dollars should cover
practically everything that is required. The
main item of course is the large 4 by 8 piece
of plywood which in itself costs about nine dol­
lars. If one desi res to cover up t he unused
portions of t he console pending the purchase
of more equipment, it is less costly to use
masonite board. This ca n be easily painted
gray -vith a pressurized can of paint as men­
tioned before. Usually two coats ar e necessa r y.

Photo 4

A brief description of the various pieces of
gear as mounted by the author may be help­
ful. Bes ides the familiar BC-348, Valia nt , 6N 2,
NC-300 etc. we have added at the lower left a
5% inch panel with several sockets mounted
a t t he left . A cable with a matching plug then
can be switched around to use either the Val­
iant alone, or the Valia nt as an audio driver,

13 MAGAZINE
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MO DEL RBS,40 P.

Dip pointed

STURDY
E-Z WAY
TOWERS

Put your T,ib.nder .t 41' in 70 mph
wind (125 mph cnnked dcwn to 24')•
Tilis over for E·Z access to .rray.
Mounts H.m·M Rotor inside tower
he.d. Top radi.1 bushing • vertinl
.hrus' be.ring.

Safety res' locks lower •• desired
height, No weight on ubles•
E.I.A. R5-222 specs. H••v:y wall steve­
tural s'eel tube le-gs, solid s...1 rod
di.gon.1 & horizon••1 bracing - arc:
welded. SfJlJ I»- .T o/' Fliv"l DislrihulfJrI

J:'f.,trJ'u /,r u !

Writ. for C.,.109 22 .) f
MOUNTING KITS,

GPK·S.cO $75.00
Wonder C.o"nd Post

BAK·S.cO $10.SO
w-n B,od ~ ,

NINE SECRET FEATURES

•

ALDEN PRODUCTS
7373 North Main Street. Brockton. Mass.
(. Alden is the only monufacturer of Hombenches).

O nce yo u lind out abo ut th(' ~c nine sec re t Iea ­
rures of the Alden lI a mlH'nch } ' OI1 won 't care any
more that this is the finest opern tjng bench ever
bnilt," YOIl will wan t one arty .....ay. Oh, we'll send
yo u com plete in form at ion on these secret fea tures
ill a plain wrapper if )'OU write.

Two models: Super-S99.95 (plus 5c for
handling and shipping. Super Deluxe Model
-$139.95. including handling and shipping.
( If you can 't wai t to find ou t about those nine
Ionruees you can look 'e m u p in our J a nu ary
ad in 73.)
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Photo 5

or to the GN2.
To the right of this panel IS the inter-corn

s peaker so the operator will not fail to hear
the dinner call. Underneath t he National
speaker is a 1* inch patch-panel st r ip for
\"a r ;OU8 audio inputs a nd outputs. The "eye" at
the lef t is for monitoring RTTY sig na ls. The
10 lh inch panel to the right of the s pea ker
contains the National VHF conver ter units. Di­
rectly below this is an audio termination board
simila r to t he one below the spea ke r . The push­
buttons above the NC-300 are used for Conel,
rad monitoring and \VWV and CHU time
s igna ls . Underneath the desk are t wo power
supplies and an RTTY terminal unit.

After you have completed your console you
c re su re t o en joy many happy hours of operat­
ing pleasur e with everything in order, at arms
reach and you still may alter the unit at will.
However, don't let your visitors go behind the
scenes- its one big messy mass of wires and
ca bles.

To ascertain quickly the main items required
the following list can be used a s a guide.

1-7~:' x 4' x 8' fir plywood (sides)
1 -%" x 17%" x 70%." fir ply (top)
I-%." x 18 x 69%" fir ply (desk top)
1 -1 x 1 ~" x 79 8/16" st r ip
2 -1 x 2 x 79 8/ 16" strip
2-1 x 3 x 79 8116" strip
1 -1 x 2 x 39 %" st r ip
1 - 2 x 4 x SPA"

18'-2 x 3 fir stock (for inside vert. mem­
bers)

11'- 2 x 2 fi r stock (for outside vert,
members)

T he above is for the console a s shown in
photograph number 2. Add to the above li st
the necessary nails, screws, cup washers etc.

•.• W9H KA

T I T2

PRI 0

Interstage Tra nsfo rme rs
It is pcasible to ma ke an audio inter-sta ge

tr-ansformer f ro m two audio output trans­
for mers. The transformers arc connected back
to back with t he voice coil wi ndings together .
Whi le th is doesn't a lways provide a theorct l­
ca ily perfect match, it will work perfect ly mos t
of the time. For details see d iagram.

SEPT EM BER 1961 27



Class B Modulators
l a rry Levy WA21NM

of the power s upply used to power the final.
It must be capable of la rge current peaks and
wel l-regulated.

I n a tetrode, the screen voltage a s well a s
the g rid voltage, ha s a lot to do with t he pl a te
current. In a case where the screen as well a s
the control gr-id are at ground potential , the
pl a t e current is ext remely low, usually in the
order of a few mils. When the screen starts
to become positive, the plate current st a r t s to
inc rease g reatly, a s long as the g rid is not
negative. I n the circuit shown, a very high
audio voltage is applied between t he screens.
Resistor " R" lowers the voltage on t he grid
in the proper ratio. Otherwise, the g r id dis­
s ipa t ion of the control grid would probably be
exceeded, a s well as the fact t hat so much posi­
t ive voltage would drive the tube into sa t u ra ­
tion a nd cause severe distortion.

In a typical cycle, with no sig nal , the scr eens
and control grids of both tubes are at ground
potentia l and the plate current is extremely
low (5 mils per t ube with 807'5) . w hen an
audio signal is applied, on the first half of t he
cycle, one of the t ubes (ca ll it VI f or conven­
ience) sta r ts to conduct because of a positive
voltage on the screen a nd control grids . At t he
same t ime, Va is d r ive n beyond cutoff by t he
negative voltage on both grids. At the end of
the first half of the cycle, bot h gr ids a re at
ground pot ential, a nd on the second half of the
cycle the same thing happens with V2 con­
ducting and VI cut off. About 100 to 400 volts
of a udio are requ ir ed be tween the screens , or
50 to 200 volts from each screen t o ground.
T hi s varies with t he t ubes and power level at
which the t ubes a re run.

T1 is an input transformer, the impedance
mat ching t he dr iver a nd t he modulators . One
possibility is to use a sma ll hi-fl or P A am­
pl ifier to drive the modulators with T I being
a PP plate to voice coil t r ansformer wired in
reverse . Usually one delivering about 5 watts
will do fine. T2 should match the modulator
pl a tes to t he final. Somet imes con necting a
small capacitor across the seconda r y of the
mod ulation tra nsformer will improve the qual ­
ity of the mod ula tion . If you desi r e to experi­
ment, C2, which is optional, can be between
500 mmfd and .01. Usually one abou t .005
wor ks well. The voltage r-a t in g should be a t
least two or three times the plate voltage on
t he fi na l. The pu rpose of this condenser is to
reduce so me of t he h igher order harmon ics of
t he audio s ig nal. This will help reduce the

VI

---
TI R T'

B+

::J II '1 rr::
I ool c.- SEE- TEXT

R ------
V2

NOT many hams realize t ha t the power su p­
ply for a plate modulator on a n AM r ig

usually has to be larger, or a s big as, the
power su pply powering the final.

In Class A application s, the power s up ply
has to be able to deliver t wice as much power
a s the final input. A Class A modulator has
the maximum thcoritical efficiency of a pproxi­
mately 30 %. P ractica l efficiencies average
about 20-25 % . In an application where a trans­
mitter of 100 watts in p ut is being modulated
by a Class A modulator, the modulator in put
will be between 200 and 250 watts. It could be
more, as these figures are not cou nting trans­
former losses or mismatch.

Class AB modulators draw lower standby
cur rents and therefore requi re a smaller power
s upply than Class A . The s ize usually is about
equal to the one used to power the fi nal. The
efficiency runs about 40-50 % .

The most efficient form of modulator is Class
B. Class B differs from Class A a nd AB in
that driving power is required, whereas in
Classes A and A B no driving power is re­
quired, only voltage. Considering the cost per
watt , it cost far less to get a n additional 5-10
watts of drive than to build the additional
capacity in the power su pply. Most Cla ss B
circuits r eq uir e a fairly sti ff bias su p ply capa­
ble of giving a few mils of cur rent . Several
ot her circuits use triodes and require a la rge
amount of drive. The most practical (and the
simplest , therefore the cheapest) circuit is one
using zero bias and tetrodes. T he efficiency
runs between 70 and 75 % and the power sup­
ply ca n be about % (or even less) the size

28 13 MAGAZINE



,

NET
PRICE

•

$275

ELLIOTT
ElECTRONICS, INC.
418 N. 4TH AVE.

TUCSON, ARIZ.

£wt,1n {n9ineel'in9 c-.
SSB Transceiver

130 watts PEP input to 6DQ5 Power Ampli­
fie r .

H igh f requency crys tal lattice fi lter; 3 Kc.
nom inal ban dwid t h, u s e d Cor b o th t ransmit
a nd r eceiv e .

Unwanted sideband down approximately 40
db. Carrier suppression app roximately 50
db.

Transmits automatically on receiving fre ­
q uency.

Excep tiona l me chanical , electrical a nd ther­
mal stability . Frequency is p ractically
unaffected by voltage or temperature vari­
ations, or by vibration when driving over
rough roads.

Receiver sensitivity better than 1 microvolt
at 50 ohm input .

Smooth a ud io response from 300 to 3.000
cycles p rovides excellen t voice Qua lity for
b o th t ransmittinJ{ and receiving.

Control system designed for greatest ease oC
mobile operation. Front panel controls in­
clude: Main T u n in g , Volume. Carrier Bal­
ance, Microphone Ga in, Exciter Tune, P.
A. Tune, P . A. L oad , T-R Swi tch, Su p ply
O n-Off S witch , and Tu n e Sw itch .

Main Tuning control ts firm and smooth ,
with 16:1 tuning ratio. Calibrated in 2 Kc.
increments.

Transceiver produces approximately 25 watts
carrier o utput on Al\l by simply adfusttnz
t h e Ca rrier Balance control. Receives AM
stznate very satisfactor ily.

3-Circuit microphone jack provides for Push­
to-Talk operatton.

POWER SUPPLY REQUIREMENTS :
275 volt$ DC, nominal, at 90 mCl., receive and trClns­

mit.
650 volts DC, nominal, of 25·200 mo ., han$mit only.
80 volts DC, neg_tive bia$, at 6 mo ., receive and

tran$mit.
12.6 volts AC or DC at 3.45 amperes, for filament$.

A revolutionary new de­
sign by Swan E ngineering:
p rovid es single s ideband
communica tion at a sur­
prisingly lo w cost. The
one-band design gives ex­
ceptional high quality
performance in all re­
spects on the chosen band.
The fo llowing models are
avatlable-c-

Freq . RClnge Sideband
SW·175 3.8-4.0 me. Lower
5W.14a 7.2-7.3 mc. Lower
SW-120 14.2-14.35 mc. Upper
SW.115 21.25-21.45 me. Upper

Letter
Deae S ir:

This will acknowledac your lett er or recent da te rega rd­
ing amateur radio call letters on rl'1Cistralion plates, You
are advised that no call letter plates are to be issued
under the present plans Cor 1962.

William S. HuHs
Commlaiontr oC M ..tor v ebtelee
S tate of New York

Ncw Y ork is a rotten state.

bandwidt h of t he signal. T hese har monics, as
well as higher frequency fu ndamental signals,
may be present at the input of the modulator.
There is also a possibility of the modulator
itself generating some harmonics.

Using t his basic circuit, modulator s in a l­
most any power class can be built . The one I
am using uses 807's to modulate a 100 watt
transmitter. The plate voltage is about 350
volts . The va lue of R is 27K. A pproxima tely
3lh watts of drive are required . The standby
current for two tubes is 8 rna. On modulation
peaks this increases to about 220 mils . Using
750 volts and a little more drive, this same
modu lator can fully modulat e a transmitter in
the 200-250 wa tt power class. At 750 volts on
t he plate, t he standby current is only about
15 or 20 mils. For lower power rigs, 6V6's will
give about 18 or 20 watts output and will n ice­
ly modulate a 40 or 50 watt transmitter. 6L6 's
have more than enough modulation for a 6146,
807 or any transmitter up to about 80 or 90
watts.

The power transformer used in these mod ­
ulator s can be one taken from a n old TV or
r adio. T here is not mucn load on t he power
transformer as the peak currents ar e drawn
for relatively short periods of time. Most of
the t ime t he standby current is only a few
mils and th is g ives t he transformer a chance
to recover.

One possibility for a modulator tube is the
1625. The characteristics are identical to an
807 except that it has a 12 volt heater and a
di fferent socket. T hey are available for about
25¢ surplus and a pair of t hem are capable
of modulating a 200 to 250 wa t t transmitter.
They can be run at lower power levels, run
quite cool, and are efficient. For lower power
levels it is more pract ical to use lower plate
voltages, a s the efficiency (practical) incr eases
when the tube draws lower standby current.

This modulator has been in use for over a
year without any failures in t ubes or compo­
nents. T he reason I ment ion th is is that most
of t he parts come from the [unkbox and some
of them (especially in the power supply) are
being subj ected to overloads of 300-500 per­
cent (on peaks). The results ha ve been excel­
len t and this modulator combined with speech­
clipping in t he driver completely modulates
the transmiter at a cost los t lower than the
power supply alone of a Class A modulator.

. . • WA2IN)[
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Resonance

An

For

"Eye"

I F YOU don't have a grid dip oscillator you
are probably missing out on a lot of the

fun of ham radio. Simply knowing a new cir­
cuit is in tune before applying the power to it
can change fru strating initial tune up proce­
dures into pleasurable operating. Of course
the GDO is far from being new, but the added
expense is somet imes a bit too rough for hams
on a limited budget. This one cuts the cost
practically to the bone, especially if liberal
use is made of junk-box parts rather than in­
s ist ing on exact duplication. None of the com­
ponents are cr it ica l in value.

Use of a tuning eye instead of a meter not
only cuts down on the expense, but has a fur­
ther advantage in that sha r p dips can be
detected which might be passed over with a
meter. This is due to the instantaneous response
of the eye. The major disadvantage of a tun­
ing eye, namely the limited life of its bright­
ness, was overcome by mounting it inside the
case and using a simple optical system for

• •vrewmg.
The instrument was intended mainly for use

on the 6 to 80 meter bands. These are covered
by four coils, each of which covers at lea st
t wo ham bands. The inductance was adjusted
so that a single calibration cha r t could be used
for these ranges. A fifth range. covering ap­
proximately 50 to 100 me was added, but no
attempt was made to adjust it to the chart
for the other ranges. This range acted a bit

30

Roy A. McCarthy KbEA W
737 W . Ma xzi m Ave .
Fu lle rton, Cal ifornia

peculiar, since it was approaching the upper
frequency limit of t he circui t.

The circuit uses the familiar Colpitts oscil­
lator tuned by a t wo gang midget superhet
type capacitor. The oscillator grid voltage is
monitored by the miniature t uning eye. To
allow for variations in the grid voltage de-­
veloped in the oscillator a sensitivity control,
R4 , in conjunction with R2 acts as a voltage
divider to set the eye's grid bia s until the eye
is nearly closed. A tuned circuit coupled to Ll
absorbs power from the oscillator, reducing
the grid bias, and causes the eye to open slight­
ly, indicating t he resonance frequency of the
tuned circuit.

A filament transformer was used to furnish
heater power for the two tubes, and a simple
hal f wave r ectifier a nd capacitor fil t er supply
about 150 volts of B+ . The only connections
to the case are through the tuning capacitor
frame and the rf bypass, C4. This prevents
a ny possibility of getting a shock from the
power line. The coil is isolated from any de
voltages present by C2 and C3. Use of over­
rated capacitors will provide j ust about as
much protection as the oil impregnated paper
in most low cost transformers; however. for
peace of mind a transformer using a 115 or
130 volt wi nding could be used to isolate the
few mill iamps used in the B+ supply.

The GDO was constructed in an LMB Tite­
Fit Chassis Box #780, which is 5% x 3 x 2%
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Coil Table

,.
TOOl
~

Q coil dope quite libera lly. Each higher fre­
quency coil is t hen wound in turn, checking
its tuni ng- a nd adjusting the inductance as
requi red by removing extra turns or folding
back part. of a turn. Adding the polystyrene
Q dope ha s a negligible effect on the tuning.
T he higher frequency coils can also be adjusted
sfightly by spr ead ing a t urn 01' two away f rom
the main winding.

A simple commercial d ial calibrated from
o to 100 was used in place of the usual hand
calibrated dial. A gra ph was plotted showing
f r equency vs . di al r eading and cemeted to the
bottom of t he dipper, with a protective coat­
ing of plastic. The extra care used in trim­
ming the coils paid off in an easy to read cali­
bration chart, and 3.5, 7.0, 14.0 and 28.0 are
at exactly the same spot on t he dial.

Since the receive r in the shack only covers
t he ham bands it was used only for accur ate
spot checking of the frequency coverage. The
remainder of the calibration was accomplished
with the aid of an all band signal generator.
Removing t he cover of t he s ignal generator
exposed the coils & allowed using it as an ac­
curate absorbtion wavemeter. T he extra high
band coil was calibrated by QR::\l ing the TV
set .

The construction and wiring are not particu­
larly critica l in view of the low frequency cov­
erage intended. The best procedure is t o get
together t he major component parts, then de­
termine the la yout and size of ca se needed.
Individua l cal ibration of the oscillator can be
made a game r ather t han a chore by fi r st
winding a test coil t o see what t he ci rcuit will
do, t hen try ing to wind the coils as close to
the calculated numbers as possible.

. .. K6E AW

" " "H
I~K. t... " • ..2070.. OR EO:,)I",,.

, ,

II
• ce n12"" 6.3. TRIAD H~VAC150. 0 .. F-13X••-"."

"."

ca
.co,

'00

ca

,,.
~l.. Coil '1'" 9 0 111

,---,"~,a'll ~
" 0

inches. All components used were standard
radio parts except the tuning eye. The one
used is a 7 pin miniature vers ion made in
J apan. These a re made there by several manu­
facturers and are known interchangeably as
t he 6E5M and 6ME5. A regular 6E5/6U5
could be subst it uted if enough space is al­
lowed for it in the layout. The tuning eye
was mounted inside the ca se alongside t he
6C4. A plain mirror is used to project t he
image thr ough the hole in the top of t he case.
A small plastic lens is mounted just below the
hole to provide magnification of the image.
This provides easy viewing even in brill iant
da ylight. The mirror can generally be found
in t he xyl 's di scarded purse and cut down to
size with a dime store cutter. The lens used
was found in a box of Cracker-Jacks but simi­
lar ones are available in the Five & Tens.

Use of a crystal socket for the coil socket
permit s testing surplus crystals to check t heir
ac tiv ity and approximate frequency. The crys­
ta ls which are defective can be dismantled
and used for the coil forms. The cover is re­
moved a nd discarded as are the various pieces
of hardware inside. A piece of 1/1 6 inch plas­
tic or similar insu la ting mater ia l is cut to fill
in the space under the coil so that t he t urns
wound on t here will not be deformed by han- Range # turns Wire size
dIing. T he plastic should be cut a bit shor t A 3.2 to 7.4 me .. ... . 70 28
so that t he wires can be inserted into the B 6.4 to 14.8 me ..... . 24 28
clear.ed out pins. Inciden tally, clea ning out t he C 12.8 to 29.6 me ... .. . 9% 28
pins (of t he old solder) is simple if you D 25.6 to 59.2 me . .. ... 3% 28
merely hea t t hem with the iron then give a E 50 to 100 [epprcx] me . 1% 18
mighty whoof of a ir into the xtal holder. All coils were close wound (except E ) at

Wind the lowest frequency coil first and the top of FT-243 crystal holders. Coil E had
after checking its performance coat it with the turns spaced approximately 1/16 inch.-
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XMTR RCVR
o q;;;;..,

RFC
SHORT LEADS

BROUGHT OUT .-;j~~~ TO "A"
TO RF CHOKE} FIG. 4

:71

O'~X;MTR RCVR

ANTENNA

makes it possible to adjust the m onitoring
volume level while transmitting. This control
is labelled R l on the diagram. When it is used
the "Monitor" control is set at minimum gain.

It will be seen that two of the basic require­
ment s of break-in oper a t ion have been met.
However, these t wo circuits cannot readily be
operated from t he same keying so urce without
too much inte raction. It is advisable to intro­
duce a thi rd transistor.

Fig . 3 combines the circuits of Fig. 1 and
2 and adds the third transistor. Note that
the first two transistors were PNP types
while the third one is an NPN type. T he base

lIa llicr a fte r s r eceivers in which the sens it ivity
is con t rolled by varying the cathode resi stance
of sever a l tubes. The "l\Ionitor" potentiometer
controls the rece iver gain on "Standby" so that
the receiver can be used to monitor the t r a ns­
mitted signal.

The transistor in the upper half of Fig. 2
has been added to the original circuit to re­
duce the sensit ivity of the receiver when the
key is closed and restore the r eceiver t o nor­
mal se nsit ivit y when the key is opened. The
"Rec-Stby" swi tch is left in the "Stby" posi­
tion when the transi stor is used. Also the con­
denser which shu nts the sensitiv it y control in
the original circuit has been rewired so that
it, too, is lifted from ground when the receiver
is muted. This makes the receiver recover its
sensit ivit y more rapidly so that breaks between
dots ca n be heard at hi gh keying s peeds.

A "Muting Level Control" may be connected
a s shown in Fig. 2 and extended t o some con­
venient location on the opera t ing desk. This

TRANSMITTER RECEIVER

Fig. 5- Using two TR switches to increase iso­
la tion between transmiHer an d receiver.

la Transwitcha

TO XMTR
"'--KEY JACK

•-

22 % positive volts
110 negative volts
Dash of capacitance

Break-In

I-U sing a tra nsistor in a tra nsmitter grid·
bloc k keying circ uit.

22J. V
2

Ql

50K 2N301

Fig.

4 transistors
5 resistors
3 potentiometers

-

l\Iix judiciously. Connect to t ransmitter, re­
ceiver and TR switch. Adjust potentiometers
for opt imu m operation. Place rig on air care­
fully. Relax and enjoy the fin est and fa stest
C\V break-in operation ever heard.

A transis tor can readily be used to l ake the
place of a relay in low current switching cir­
cuits s uch a s gr-id -block transmitter keying
arrangements. A typical circuit is shown in
Fig'. 1. T he voltage appl ied to the em itter of
t he transi stor ca n be a s s hown or may be ob­
tained from sources s uch a s the collector of
t he output transistor in the \V5LA N version
of the popular "TO" keyer. (Marland 1\[. Old.
\V5 LAN, "Transi storized E lectronic Key and
Monitor," QST, i\Iay, 1959.)

Break-in operation requires some f orm of
control of the receiver gain. Th is, too, can be
accomplished with a transistor. There are so
many different circuits in use for receiver
muting, however, that it would be impractical
to attempt to describe how transi stors could
be applied to all of them. Therefore, this ar­
t icle will be confined to one arrangement which
has been used successfully with the hope that
it will inspire other circuit designers to de­
velop uni ts with broader application for pres­
enta t ion to the commu n ica t ions fraternity.

A particularly effect ive form of receiver
muting is shown in Fig. 2. It will be recog­
nized as the circuit used in some of the

+
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330K

-
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,
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+

'-;::: 10
~ MFD

----------- ------

of Q2 is now keyed by Q3 which, with i t s
associated resistors and the negative potential
sour ce, take the place of the 15 volt batter y
a nd 15K resistor used in Fig. 2. T he voltage
divider potentiometer R3 determines the op­
erating point of Q2 through Q3. It is adjusted
for maximum receiver gain with the key
open. T he 0.5 mid capacitor from the base of
Q2 to ground and the 150K r esistor , R4, from
the collector of Ql to ground, improve the tim­
ing' characteristic of the circuit which is con­
trolled by the l OOK resis tor R2.

The timing action of the circuit is shown in
Fig. 6. The receiver gain is reduced to a very
low level before the transmitter is turned on
and t he t ransmitter is tu rned off before the
receiver gain is restored to normal. T he
amount of time between "receiver off" and
"transmitter on" is the timing char acteristic
which is controlled by H2. H2 also affects the
leading edge of the t ransmitted signal at some
settings.

If the transmitter comes on before the re­
ceiver gain is reduced key ing t hum ps will be
heard in the monitored sig nal. These thumps
will be generated in the receiver, giving a false
indication of the sig na l transmitted on the air.

\Vit h some t ransmitter-receiver combina­
tions using a TR switch this combined circuit
may be adequate. However, if it is necessary

Fig. 6--Tracing of oscilloscope presentat ion of
waveforms in a ntenna an d in receiver if using
th e deluxe t re nsistc r brea k- in circ uit. An e lec­
tronic switch was used . Th e upper tra ce is
from a d emod ulator probe a t the transmitter
output . The lower trace is from the receiver if
wit h t he receiver t uned to a stea dy carrier.
Th e tran smitter was keyed with stea dy dots at
18 dots pe r second (45 words per minute) . Th e
incoming ca rrier heard in the receiver is ma rked
" A". The monitored signal in the rece iver is
marked "S·' . The transmitted dot in th e a nte nna
is marked "C", Note th at the signa l in the if
drops to zero then returns to fu ll sen sit ivity
between d ots.

C

B A

C

B

Fi g. 2-Receiver mutin g with a tra nsistor.

to reduce the Ievel of the s ignal reaching the
receiver from the transmitter through the T H
s wit ch , this can be accomplished with another
transistor and usc of the negative potential
sup ply a s a sou rce of cut-off bias f or the TR
s witch . See Fig. 4 and 5. The key-down bias
may be insu ffi cient to adequately cut off the
TR switch and help reduce key ing thumps. If
this is the case the bias voltage at the TR
switch grid can be increased by adding a
second transistor as in Fig . 4a.

w it h high power it may be necessary to in­
troduce more attenuation between the trans­
mitter and receiver. In this case, two TR
switches can be used. They shoul d be connected
in series a nd blocked simultaneously as in
Fig. 5.

\Ve now have an in teg r a ted break-in syst em
using no relays. Br eaks between dots ca n be
heard at speeds in excess of sixty words per
minute. The transmitter sounds like some
other sta t ion st r ong enough to override t he
noise. The volume of the monitored signa l can
be adjusted to any de sired level by means of
the muting level cont rol. Any QRM which de­
velops during the QSO can be readily noticed
while transmitting. C' V operation similar t o
VOX operation 011 SSB becomes a real ity (if
t he other s ta t ion is s imila r ly equipped) . And
- t here is no sou nd of relays clattering in the
shack.

Adjustment : R j is the muting level or moni­
toring volume control. R2 is adjusted for

13 MAGAZINE
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Fig. 3-BrMk-in circuit using transistors in place
of relays.
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4--De luxe transisto r breek-in circuit with
block in g bias circu it for TR sw itch.

""

Fig.

500K

minimum clicks in the receiver when transmit­
ting, consistent with good transmitter keying.
R3 is adjusted to the lowest value which will
give maximum receiver sensitivity with t he
key up.

Con struction : All res istors shown in the
diagrams are % watt. T he potentiometers are
volume cont rol types and the capacitor can be
rated a t a ny value above 110 volts. The tran­
sistors may be placed in the circuits which
t hey control or they may be mounted together
with extension leads to t he various circuits.
At ' V7AXJ they are mounted in a sma ll
chassis with th e electronic bug. There is no
need for specia l construction practices except
where t here is excessive rf in the shack. In
this case it will probably be necessary to
shield the lead s to the transistor bases where
t hey a re remote from ground. A better solu­
tion would be to shield the tra nsmitter!

Use of transistors : Many words have been
wr-i t ten on the theory and application of tran­
sis to rs. No attempt is made her e to improve
on t he litera t u re. T wo simp le pr eca ut ions are
recommended while experimenting with tran­
sistor s in switching circuits. (1) U se a fa irly
high resistance in t he base lead and (2) Limit
the total current through the transistor to the
amount speci fi ed by t he man ufactur er under
"Characteristics for Switching Appl ications."
Do this with su itable resistors in the emitter

SEPT EMBER 19b1
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and collector leads.
A transistor will handle a sur p r ising

amou nt of cu rren t bet ween emitter and col­
lecto r while in the sa t ur a t ed condition since
the inter na l r esis tance is low and the dissi­
pated power is t herefo re low. The di ssipated
power is a lso low in t he cut-off condition,
where the res istance becomes relatively high
lind the curren t t hrou gh the t r ansistor becomes

very small. In this condition it is necessary to
be ca ref ul that the voltage across the tran­
s istor is not excessive.

The transistor types shown in the diagrams
need not be used. Any similar type should be
sa t isf actor y. Buy yourself a handful and hook
them up. You will be pleased with the results
- bu t watch that base current!

. .. W7AXJ-K7DVB

Environmental Testing
Joseph Leeb. W2WYM
549 Green Volley Rood
Perernus, New Jersey

ITshoul dn 't happen to a dog-but it does ha p-
pen to elect ron ic components a nd assemblies

tha t go int o milita r y equ ipment. I refer to the
inhuman treatment, called Environmental
Testing, th at pa r t s must u nde rgo in order t o
prove t hei r r eliability under the most extreme
conditions t o which they may be exposed.

T ake a com mu nica tions r eceiver, for ex­
ample. If it is m anufactured for home use, it
generally settles down to a pampered existence
in somebod y's shack, once it has completed its
j ou rney from the m anufacturer to the con­
sumer , with possible sto ps at the di stributor's
and t he r etailer's . Not so with equipment de­
s igned f or use in planes , sh ips , tanks or sub-

•marmes.
Le t us study a rece iver built f or aircraft use.

I t m ust opera te r eli ably when the plane is
taxiing for a takeoff, when the engines are
revving up, and when the plane is airborne. It
must not f ail when t he plane climbs to 30 or 40
thousand f eet, or when it lands on a bumpy
a irst r ip in the bur ning desert. The receiver
must be made immune t o hu mid it y a nd treated
against fungus, sand , and salt water s pra y.

How does Uncle Sam a ssure himself of r e­
liable performance? By means of exhaustive,
painstaking, brutal Environmental Testing.
The most severe conditions that the component
or u ni t is likely t o encounter are simula t ed in
the test laborator y. Let us sta r t with vibra­
t ion. H ere the equipment cons ists of an osci­
llato r , a power amplifier a nd a shake table.
The frequency of the oscillator is adjustable
from zero up t o somewheres near the upper
end of the audio range. The amplifier must
have su ffi cient output to give the unit under
tes t the s hakin g of its life. A t en pound unit
r equ ires a 5 K\V amplifier. The shake t able
is really an enormous elect r odyna mic loud
s peaker , with the voice coil anchored to the
vibrating platfor m. The field winding alone
requires 5 amperes a t 200 volts de (1000
watts !) for its exci tation.

The unit is tested in each of its th ree mu­
tually-perpendicular planes . If a man were to

be given a vibration test (let's hope it will
neve r come to tha t !) he would be shaken first
st a nding up, then on his back, a nd, finally,
lying- on hi s side . In each position he would be
securely anchored to t he shake t able.

Now comes the " search". The oscillator dial
is s wu ng' slowly back and forth to determine
the r esonan t frequency, or f r equencies, of the
test u ni t; in other words, the poin t or points
on the dial where it vibrates most v iolently.
W hile v ibrut .ing thus , the u nit is fed rated
vol tages and its performance is monitored.

To make su re our unit will not conk out it
t aken to a place like the DE'" li ne, it is put in
a deep freeze a t 65 degrees below zero, tested,
then quickly put in a thermostatically-con­
trolled oven, a t a tem perature higher than the
heat in side a boil er room on a midsummer's
day. This is known a s the "Thermal Shock"
test.

I n order to find out how ou r un it fares when
the plane is a ccelerating or decelerating, we
simulate the condition by plac ing the unit in a
spin cha mber. Again, rated voltages are fed in
and performance monitored.

How will ou r unit do in the st ratosphere? A
vacuum chamber, with s imula t ed high-altitude
condit ions, tells the story,-where insulation
breaks down, where capacity a nd r esistance
values change, and in what manner perform­
ance may drop off.

The end r esult of a rough landing is deter­
mined by means of drop, jolt and ju mble tests.
The drop test is exactly what the name im­
plies . The unit is dropped from a specified
height and the r esulting damage, if any, noted.
A platform, to which the unit is bolted, is
jolted by a prescribed force. In the jumble
test , the unit is bumped in a random manner,
designed to show up weaknesse s in the fasten­
mgs.

\Ve now go intu t he "Steami ng Jungle Room"
for the humidity test. Several hours of expo­
su re t o a sa t u ra ted atmosphere, a salt s pray
test and a sojou r n in t he fungus cha mber will
decide the fi tness of ou r unit for service on
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a tropical isle.
Before the unit is subjected to the afore­

mentioned t rea tment , the individual com­
ponents must prove their worth. Capacitors
are carefully checked for leakage, breakdown
voltage, power factor and dissipation factor,
under various environmental condit ions. Re­
sistors mu st prove them selves within specified
limits of ohm age, and current-carrying capa­
city under extreme heat and cold. Fuses must
blow within the specifi ed number of millisec­
onds a fter application of current, as measured
by a n electronic counte r. The hermetic seal on
t he ferrules mu st perm it no moisture t o leak
in a t high alt itude or pressure. Hovv do we
detect the presence of a droplet of moisture
hardly big-ger than a molecule? T es t f uses are
dropped into a beaker of fluorescene solut ion,
and the beaker placed in a vacuum chamber.
After t a king the fu ses up to t he requ ired a lt i­
tude or pressure and back to sea level pressure,
the components are rinsed in running water
and examined u nder ultraviolet, or "black"
light , The mos t mi nute particle of fl uorescene
will glow brightly under this in fluence.

Hookup wire is checked for insula t ion r e­
s ista nce and breakdown volt age, in addition
to resistance per foot and mechanical dimen­
sions.

Connectors are checked for insulat ion resist-

A while ago, the ed ito r of t h is magazine
gave some advice to teenaged hams con­

cerning the wri ting of art icles for 73. I t ook
t his advice a nd, after hocking my switchblade,
bought t he necessary part s for this undertak­
ing with the money raised from this sa le.

I had a commerci ally made 100 kc xtal ca li­
brator whose performa nce didn't satisfy me
at all. I r easoned that since the ham bands
are harmonically related, why not use a 3.5
mc xtal to obtain the marker signals. Table 1
shows t ha t the h igher you go in f requ ency,
t he higher the multiple of the fundamental.
As the multiple increases, the signa l st r eng th
decreases, and by the time you ge t up to 10
meters you have practically nothing. Not so
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ance, voltage breakdown at high altitude, and
contact resistance, among ot her things. In the
contact r esistance tes t, r ated cur rent is passed
through each pair of ma ting contacts and the
millivolt drop is recorded. This calls for a 4­
wire hookup-e-tc..-o wires for feed ing the cur­
rent into the connectors , a nd t wo wires from
t he millivoltmeter to specified points on the
connecto r contacts.

If t he u nit is to operate near combust ible
gases, it mus t be made explosion-proof . Every
pail' of make-and-break contact s must be by­
passed with capaci tors or Zener d iodes, to com­
plet ely elimi nate a rc ing. El a borate g roundi ng
must be em ployed if the unit cont a ins moving
parts that might genera te stat ic electr ici ty.
Connectors m ust have hermetic sea ls .

A suffi cien tly large' random sa mpling of a
production run is made for environmenta l test
purposes to ensure r eliabilit y of the end
product. F or example, the specification may
call for the t esting of 10%, or a minimum of
50 pieces, out of ea ch lot, r egardless of how
small the lot may be. It frequently happens
tha t the enti re lot must be des tructively tested,
if the lot happens to be a sma ll one.

So-next t ime you buy a piece of su r plus
equipment , trea t it wit h respect-it has been
t hrough fir e and was not found wanting.

. . . W2WY~[

All Band
Band Edge
Marker

Charles Berner WA2HRZ
125 Navy wsu
Brooklyn I , New York

Photo tak€1I by S. Blechmew

with a 3.5 me marker; the eighth harmonic
will place you r ight on 28.0 me, while the 280th
harmonic is needed with a sta nda rd calibra­
tor . Th is makes some difference in signal
strengt h ! This uni t has been t ested on 1;4
meters and works quite well.

Bel ieve it or not, the total cost of this gem
is only about $11. In fact it cost me exactly
$11.7!1, includi ng the confounded 30/0 city sales
ta x. This nominal investment shows that by
homebrewing your equipment , you ca n double
the performa nce of a commercia l un it at half
t he cos t.

This ca lib ra tor is complete with its own ac
supply, eliminating the need for taking power
from the receiver. If ac outlets are at a premi-



Table 1:
Harmonic

Band 3.!i me 100 ltc l\larker Frequency

80 meters 1 35 3.5 me
40 " 2 70 7.0 me
20 .. 4 140 14.0 me
15 .. 6 210 21.0 me
10 " 8 280 28.0 me

6 " 15 525 52.5 me
2 .. 42 1470 147.0 me
l~ " 63 2205 220.5 me
1% .. 64 2240 224.0 me

xtal holder lets you use the unused pins as
tiepoints and is recommended.

A Petersen type 2-2 xtal was used because
it has a tolerance of .002 %. This is one reason
why no provision is made for "zeroing" the
calibrator against a st a ndar d. The other is
that there isn't any such standard as \V\VV
for use. However, if this provision is desired,
Cl, the 56 mmfd capacitor, connected to pin
1 of the 6BHG thru the 18K resistor, can be
made variable. Also, if band edge markers are
wanted for 50 me and up, a 5 me xtal may be
substituted when this function is wanted and
Ct made variable for " zeroing" ag-ainst \V\VV.

This gadg-et can al so be used as a xtal ac­
tivity checker by s imply replacing the marker
xtal with the xtal to be tested. Tuning your
receiver should get you a strong signal at the
xtal's fundamental if it is OK.

I would appreciate hearing from anyone
who has come up with additional USf'S for this
unit. Please send all letters to my home QT H
as Wayne may think that they are bills and
burn them. W A2HRZ
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urn at your sha ck, the on-off swit ch and the
line plug can be eliminated and the ac line
connected across the receivers ac input so
that the calibrator comes on whenever the re­
ceiver is turned on. A high density selenium
rectifier was used and this contributes greatly
to the compactness of the unit. The whole thing
runs very cool and even after 24 hours opera­
tion, still isn't hot.

Wir-ing isn't too critical, but keep all leads
short and direct. Using an octal socket for a

•

I
the antenna as it is in effect disconnected from
ground. . .. WsiHKF

mi\--..,--... ANT

~, e.......-
~ '----_ANT

•
(AI

( .,

The Pi output circuit (A, above) has prac­
tically supplanted its predecessor the parallel
tuned circuit in modern day ham transmitters,
and is so-called because of its resemblance to
the 16th letter of the Greek alphabet, Tr. The
Collins Radio Company is generally given
credit for first making extensive use of it
and indeed it is still referred to in some quar­
ters as the Collins coupler. The circuit can be
redrawn as in B, above, to permit comparison
with the more familiar parallel tuned circuit.
"A" is the tuning capacitor and "B" the load­
ing capacitor. With "B" at full capacity (mini.
mum loa ding ) the antenna connection point is
practically at ground potential. \Vith "B"
toward minimum and "A" retuned to maintain
resonance more and more power flows out
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Tell The W o rl d

How to Get Free Publicity

I F ~ty boss eve r reads this article , I'm liable
to fi nd myself fir ed. Because by trade, I'm

a newspaper reporter-and we're supposed to
foil publicity attempts, not encourage them.

But if you follow the inst r uctions I'm a bout
to give ) 'OU anti come to see my boss, I'm not
worried about the job coming to an abrupt
end. If you do this , what you have to offe r
will be news, not publicity-and news is what
we're paid to find .

Let's back ofT a li ttle and start at t he be­
g inn ing . 'Vh)' do we, as hams, want publicity?

That's not so easy to answer as it sounds.
Too many of us j ust want to see our names
in print, to have somet hin g to show off.

But the major reason, I hope-s-and the r ea­
son I'm writing this article-is that w ithout
good publicity, our hobby stands in ser ious
danger.

Frequency allocations are valuable. As
\Vayne has been telling you repeatedly, while
commercial interests are aware of the value
of amateur radio in providing tomorrow's en­
gineers, they forget about our value when they
see a ll that space we take up- space that t hey
want I

So far, we've done fairly well in keeping
ou rselves in existence. \Ve 've lost only two
bands in as many years. Bu t we have to keep
at this business, and one of the best tools f or
doing so is publicity.

A former governor of the state of Oklahoma
had a famous saying: "There a in't no such
th ing a s bad publicity."

He wasn't completely right, but too m any
of us are shri nking- violets when it comes to
telling the wor-ld of our services and accom­
pli shment s a s hams. And we're so afraid of
bad publicity at times that we fo rget t ha t
any subj ect can be handled at lea st two ways.
Even T VI can be made pala table with prope r
treatment.

So now you know that the aim of publicity
is to promote the good name of ham rad io
ra ther than to blow the horn of any particula r
amateur. How do we go about doing th is?

There's a simple two-part formu la t hat will
get you s pace in almost a ny p ublicat ion or air
time on radio and TV. It's this : I-Do some­
thing worth while, and 2-Let the news med ia
know about it.

Let 's take a closer look at this. It may sound
a little bit too simple to work ou t, but it's not.

By "doing something worth while," I mean
something that J ohn Q. Televisionviewer WI1l
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Jim Kyle K5JKX/b
1851 Stamfo rd Ave.
Sente SUS~rHI, C eltf.

think is worthwhile. You k now and I know
that it takes a t r emendous amount of skill t o
work all s ta tes on 144 me or to snag some r are
DX. But is it worthwhile ?

Not to old J ohn Q., who t h inks 144 mega­
cycles means a gross of those things t raffic
cops r ide on .

B ut any of your publ ic se rvice activities are
horses of s ignifican tly different hues.

For example, in Oklahoma there 's a stor m
warning net which operates on 3850 kc. These
boys t r ack tornadoes , and it's easy to show
t ha t thei r activity has saved a number of lives.

T ha t 's something worthwhi le.
As a matter of fact, in the la st t wo years

I've written fou r feature stor ies about this
sam e bunch of hams. Even" one of these stor ies
has proved to some 300,000 r eaders t hat hams
a re nu bl ic-spiri t ed citizens.

Or civil defense work. T here's someth ing
worth plugging. T her e are all sorts of photo
possibilities in the workings of a CD net, pos­
s ib ilities that any photo editor in h is righ t
mind, with a view to local news, will jump a t .

You don 't ha ve to do anythi ng big and am­
bitious, though. Nearly everyone of us ha s,
at some time or another, helped a fellow ham
do something. Maybe the other fellow is para­
lyzed and can only communicate with the
wor ld via r ad io, and you've helped him get a
new r ig in place.

T hat's human int erest, friend , a nd t hat's
what the editors go into ecstasy over.

01' if you like to handle traffic, possibly you
have t aken messag es from ser vicemen over ­
seas on holida yrs or birthdays.

Actually, the l ist is nearly endless. J ust
remember. Iook at your accomplish ment
through the eyes of someone who knows noth­
ing abou t the technical end of r ad io and cares
less , and evaluate it f rom h is viewpoint .

If it st ill seems interesting, brother, you've
got a story. Bu t if it only appeals to a nother
ham, put it on the shelf a nd try again.

So you've decided you have a story j what GO
you do next?

F irst, here's what not to do. Don't, u nder
a ny circumstances, call the ed itor j ust a t dea d­
line time a nd ask h im, " How about some pub­
licity for ham radio?" Not only will you get
t urned down flat, but hams' names will be mud
with t hat particular editor from t hen on .

Instead, call him a t a lu ll hou r- for a mor n­
ing paper, that's about 2 p.m. , and in the case
of an evening pape r , a bout 3 :30 to 4 p.m.-
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and tell him you th in k you have a human­
interest (or public-service) st or y possibility.

You might present it this way: "Mr. Smith,
my name is J oe A. Hamm. I'm a member of a
g roup of people here in Anytown which has
organized to provide emergency communica­
t ions for disasters or civil defense. There are
17 of us in the g roup-all local people-and
we're working with the sher iff's office to help
out whenever t hey need us. we're having a
mee ting Friday night, and I thought you might
like to get a story about our public-service ac-
tiv ity. ,

\Vith tha t k ind of presentation, he's not go­
inrr to t urn you clown cold. Even if he can't
g"ct a repor ter out to cover your meet ing, he'll
be in terested in hearing more a bout your ac­
tivit ies.

And you 've got t he foot in t he door toward
good relations wit h the press.

An even better approach, actually, is to lo­
cate a fri end who's a fr iend of the editor .
Through the m ut ual f riend, get a cquainted
with t he editor on a personal basi s. If you
can 't work it with t he ed itor , get a r eporter
instead. T he idea is to know somebody in the
news r oom.

Then, when you have t he editor or r eporter
hooked, get him in terest ed in what you're do­
ing. F ollow t he ancien t secret of t he female
ra ce a nd let h im chase you unti l ) 'OU have him
where you want him.

Plan t your human-interest or public-service
possibilities in his path, but let h im t hink he's
di scovered them for himself. He'll be a lot more
enthus ia stic a bout them if you do.

And don't ever ex pect f riendship to keep him
f rom pr int ing a ny bad publicity. That seldom
happens. The wa y to avoid bad publicity is
to prevent unpleasa nt incidents from ever hap­
pening in t he fi rst place. If it happens, and
t he newsman is worth his pay, he's going to
prin t it .

An impor ta nt point in this bu si ness is to let
t he media know in advance, wherever possible,
what you ' re doing.

If you have a CD drill, for instance, and
wait until it's all over before telling about it,
you'll be lucky to get a two-parag r aph item
list ing the names of t hose present.

But if you plan t it in adva nce, then the
ed itor ca n send out a write r and a photog­
r apher and make a major feature out of it.
And in the newspaper or TV news business.
good local features are worth t hei r weight in
gold. They're ra re .

Be prepared for wha t seem like stupid ques­
t ions. Cha nces are the repor ter who handles
the story will know f rom noth ing about radio.
He's goi ng to a sk some foolish questions. If
he doesn't, he's not getting you r complete
stor y. You just be read y to a nswer them in
language he-and his readers-s-ca n under­
stand.

Ham talk is f ull of abbreviations. U en see

hw odd it is at tlmea, but when ur in QSO
both you and the guy on the far end are talk­
ing the same lingo.

The r eporter won't know the language, un­
less you're lucky and find another newspaper
office with a ham in it.

Don't think he's stupid just because his ques­
ti ons sound that way. would you know what
to do if someone told you to: "Put a set of
dingbat lines on t ha t four-column and rush
it up, I need it for the fir st!"?

If you take a little time to make sur e the
r eporter understands exactly what you're up
to, you'll g-e t a better story out of him, and
t he publicity will ach ieve its purpose.

But don' t go too fa r and try to tell him how
to write the story, or a sk him to let you go
over it aft er he's through.

Any newsman worth his pay is a specialist.
He knows at least one thing well, and that's
how to write. Most of them spend most of their
time writ ing about th ings which are foreign
to them, and they're pretty good, as a rule,
in this matter of getting the details correct.

H e'll be touch y about you going over the
stor y. To him, that means you want to censor
his work. As a matter of fact, he even hates;
for t he editor t o check his writing when he
t urns it in!

But if he seems completely confused, it won't
hurt to offer-1'lot ask- to go over the piece
with him when it's fini shed to catch any pos­
si ble errors or mistakes in detail. If he's really
mixed up abou t what you're doing, he'll a p­
precia te t he help.

If th is ha ppens, be careful. Don't say a
t hing about his w r-iting' or his approach to
the stor y. Just watch out for technical goofs
such as a tra nsmitter on t he "one-kilowatt
band" a nd leave the writing st yle alone. That
way, you ' ll get along fine with the writer.

And as a final word, don't try to work the
newsmen to death. About one good stor y every
t hree months or so is all anyone medium can
take on any subject . Editors have long mem­
ories, a nd if you call much oftener than that
you 'll get the reputation of being a publicity
hound- and that will be the end of your ef­
forts.

Of course , he can take a public ser vice stor y
now, a nd a human interest yarn then, if they
involve different hams. And any activity that
t ies in with other news stories-March of
Dimes t elethons, floods, brush fires, missing­
persons sea rchers , etc.- is nearly always good
fo r a news sto ry on the ham angle alone. Just
he sure to let him know right then-not a week
later.

For ill the news bu siness. there's a sa ying :
"There's nothi ng deader t ha n yesterday's
stor-y." \Vhen you're involved in somet hing
timely, take a minute to call the editor and
let him know. Otherwise, let him know in ad­
vance. That way, you 'll tell the world.

K5JKX/6
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32 Ib s.

44 1bs .

32 Ibs.

15 METER BAND

Speci ficolio ns Am ote ur Net
K6CT Po lo ri zed Diversity Beom, 6 e le me n t. 11.4" 0 .0. Center Sect ions; 1" 0.0. &
3.4 " 0 .0. adj us tab le end sect io ns, Boom: 2" 0 .0. 15" lo ng. . 125 . 19 Spa cing
Fo r o rd goin 12 D.B. Fro nt / Bock ratio; 44 D.B $70.00

10 METER BAND

20 METER BAND

B-15-6 1(6(T Po larized Divers ity Beam, 6 e le me nt. 11/a" 0 .0. Center Section s; 1" 0.0. &
3/<1" 0 .0. adjustable end sect io ns. Boo m : 2" 0 .0. 15" lo ng . 125 . 19 Spa cin g .
For ard gain 12 D.B. Fro nt / Bo , k rat io; 44 D.B. S70.oo

B·20·6 K6C1 Po la ri zed Divenity Beam , 6 ele me nt . 11/.01 " 0 .0. Center Se, t ions; 1" 0 .0 . &
3.4" 0 .0. ad justable end sect io ns. Boom: 2" 0 .0. 24' long . .125 . 19 Spa cing .
For a rd gain 12 D.B. Fro nt/ Bock ra t io ; 44 O.B S I1 4.50

Model
B-l0·66

The new Space - Raider Po la ri zed Diversity Beams are o ll ·a luminum construction of course, ind ud ing all
eleme nts, boom, su ppo rt most, hard .....are and mat,h ing sect io n.

Boo m and mast material used in Spece -Rel der bea ms is of 6063·T·6 o lloy .....hich together ..... ith the e lements
'orries the A rating in the standard sca le of corrosion res istance the re b y insuring moximum reststeece to
co rros ion. Al umi num ho rd .....a re is o f high stre ngth Aircraft A llo y. Bol ts and nub are steel 5/ 16 Standard hex
ond are especiolly p lated to resis t corrosion.

NO COMPROMISE hos been made ..... ith quality a nd ruggedness m producing these fine light .....e ight heev v­
duty antennas,

Hailed by HF men as a major break Ihrough in a ntenna desig n and perfo rmance, the famous K6(T polarized
d ivenity beam, based on the proven principle s of the Yogi parasi ti c array and Bro ..... n turns t ile ontennos,
o nd using the rugged plumbers delight construction.

Min im izes QSB due to polorizoti on shifl, increc ses for .....a rd gam 50% , FIB ra tio by 70% ond side rejection
10 a level heretofore con sidered im possib le .

Af le r one year of r igo ro us lesls under all co ndi tioM, proving the va lidi ty of design concept, its superior
performe rtce is no..........e ll kno .....n to the OX f rate rni ly on 10 me ters.

Spoce.Raider is pleased to announce the first of a ne ..... f amily o f beam antennas, ..... hich .....as the OX contest
..... inner in W6 land in Octobe r of 1960 ond also is con sistent ly reported os the fint in and last out and many
lime s the only U.S.A. signal ree de b te. Fo r comments at the o the r end; ask about thi s antenna of VK6Q L (78
GSO's), ZL2 UO (44 QSO's), LUl0AB (15 OSO's) and KA2EB.

rom

6 METER BAND
B·6·12 COMING SOON

Direct Inquiries t o:

PRE PAID SHI PMENT U.S.A,-DIRECT INQ UIRIES TO
1076 E. W A LN UT ST., PASADENA. CALIFORNIA



A n rl rqu ment for a New Typ e of R ad io Co mmunication

Zero-Shift Keying
Jim Kyle KSJKX/ b
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One of the larger problems facing com­
putermen t oday is that of transmitting data
from one computer to another cross country,
and they've put a lot of st udy into it. They've
analyzed almost every possible form of modu­
lation from the st a ndpoint of ea sy separation
of "ones" and "zeroes", and the system we're
describing is based on this st udy.

Take a flow of direct current. Its polarity
may be either positive or negative. This pro­
vides a binary representation, which in fact
has been used in the trans-Atlantic cable.

However , it's difficult to transmit dc over
the air, so let's turn ou r at tent ion to a sine
wave. It, al so, may be either positive or nega­
tive. That is, the s ine wave may be either in
phase with a known reference, or 180 degrees
out of phase with the reference. This, too,
provides a binary representation.

I n other words, "mark" can be represented
by an rf sine wave of any desired frequency
and "space" would then be a sine wave of the
same frequency but 180 degrees opposed in
pha se. S ince frequency would remain un­
changed, bandwidth of the system would ap­
proach zero (actually, in FM terms the signal
would have infinite bandwidth every time the
phase changed and zero bandwidth in between.
However, energy content at anyone frequency
of a sig na l of finite power spread over an in­
finite band is infinitesimal and can be ignored).

To accomplish t hi s in an actual transmitter,

A RE you an experimenter, looking for the
opportunity to pioneer new fields? Then

maybe this article is for you.
Let's admit r igh t off that it's theoretical;

a lthough it includes several schematics, none
of the equipment ha s been built or tested­
wh ich mea ns tha t the syst em may have a
number of h idden bugs. However , all the com­
ponent parts of the system have been used in
other branches of electronics with success­
and there's no appa rent reason why they won't
do as well here.

Even if the entire system had been bu ilt, it
couldn't be tested on the air (except at micro­
wave frequencies, which offer t heir own pro­
blems) under present regulations-which
means that if it works for us in our bench
test, we'll have to petition the FCC for per­
mission to use this type of modulation on the
more-popular ham bands.

But, if it works, getting permission to use it
should pose no problem, because the gadget is
a hi g h-s peed RTTY system requiring virtually
zero bandwidth. It's also almost impervious to
interference, noise, or other disturbances, and
utilizes present equipment with less modifica­
tion than is necessary with present-day RT TY
gear. Only one attachment is necessary at the
transmitter, containing a single stage, and
another at the receiver.

The entire system is based on the fact that
RTTY is bas ically a binary pulse-code modu­
lation system, in which groups of five pulses
convey each let ter . Most RTTY activity today
uses frequency-shift keying, in which one
frequency is transmitted to indicate the
presence of a pulse and another frequency is
sen t to indicate pulse absence. These are
known a s the "mark" and "space" frequencies .

Commonly, ma rk and space frequencies are
separ ated by 850 cycles (the value is a carry­
over from landline te letype operation)
although regulations allow us to use any shift
between 0 and 850 cycles.

Now, let's back off a minute and look at the
situation from t he viewpoint of a digital com­
puter engineer. His hardware operates with
str ings of binary pulses which are either there
or aren't there, too. Instea d of mark and space,
he calls them "one" and "zero", but it's the
sa me situation. To him, a teletype transmission
is simply a chain of Ii-bit; pulse trains.
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375.00

205.00

$169.50

$269.50
19.95

48.75

,
Bristol, Penna .•

LPA-l
AVA ILA BLE

I KIT FORM

Ca nal a nd Beaver

LPA-MU Mcllch ing Unit Price $36.00
LPA .MU.2 Malchi ng Unit Price $ 36.5 0
Facto ry w ired and tailed

LPS.l Po w e r Supply fo r lPA.l

POWER SUPPLY KIT TOO

AMPLIFI ER KIT

(See Nov. QST, page IrS and Nov . CQ, page 2 7, (or oufsfanclln9 'emurfu)

LP A-1 Kit - (Iess t ubes, cabinet and blower) .
B lower- (optiona l for warm climate use ) .
Cabinet- . . _.. ... _. _. . _. __. __ .. _ .

LPA-1 Amplifier-Factory wired a nd tested
Complete with cabinet, blower and tubes .

LPS-1 Kit - (complete with ca binet but less tubes) .
LPS-1 Power Supply-Factory wired and tested

Complete with cabinet and tubes . _. _ .

The most copied grounded-grid l·KW linear a m p lifie r by
those who build their own.

Foreign S ale s-Roy al National Corp., 250 West 57th S t., New York 19, N .Y.

OTH ER B&W EQUI PMENT: Transmitt ers AM·CW-SSB • Transistorized Power Converters and Inverters. Dip Meters . Matchmaslers • Frell llellcy
Multipliers . Low Pass Fillers . T-R Swi tches . R. F. Filament Chokes . Tra nsmitti ng R. F. Plate Chokes . Band-Switching Pi·Network Inductors
• Cyclometers . Antenna Coaxial Connectors Baluns . Variable Capacitors . Toroida l Transformers . Coaxial Switches . Fixed and Rotary edgewound
Inductors. Plug-fn Coils wi th fixed a nd variable links . Straight type air wound coils in a variety 01dimensions.
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t he keying unit shovvn in Fig. 1 could be in­
serted at any s tage operating at the output
frequency, preferably just before the fi na l.

This uni t is a balanced modulator such a s
is used in s ideband, but it's fed fro m a de
source. T he tubes conduct only if t hei r sc reens
are connected to positive voltage. Relay Kl
a ssures that only one conducts at a time. If Vi
is conducting, the output phase will be 180
deg rees away from t ha t of the in put, while if
V2 is cond ucting, t he phase will be unchanged.
T hus keying t he relay changes phase of the
output sig na l by 180 degrees.

A t this poi nt, we ha ve a sig na l going out
which contains all our information in zero
bandwidth, but we have no way of detecting
it. That's what we need to examine next .

Figure 2 shows a typica l pha se detector
which com pares the incoming signal to a
reference and gives one pola ri t y output if
incoming a nd refe rence s ignals a r e in phase
a nd t he opposite polarity if they are 180 de­
grees opposed. \Vit h such a detector at the end
of t he r eceiver's if strip, we could use t he
polarity changes to operate either a sensitive

polar ized relay or a de amplifier cir cuit t o key
t he printer - if we had a st able reference
sou rce.

The best refere nce source is the incoming
aignul it self. If we doubl e it s frequency in a
mu ltiplier, t he phase shifts will disappear. \Ve
can then use t his us a reference voltage t o
phase-lock a frequency d ivider, ending up with
a phase-stable reference voltage which is
either in phase with the or iginal r eference or
180 degrees out. If it's 180 degrees out, the
r esult will be the sa me a s being t uned to the
wrong side of zero-beat in a present FSK
system, and the cure is al so the same-switch
to the other side using a reversing switch.

A complete unit fed from the gr id of the
r eceiver's final if stage is shown in Fig. 3.
Power supply for the adapter is not shown,
but a separate power supply should be built
for it since most receivers ca n 't st a nd being
robbed of so much filament current as the
adapter would require.

In addition to the saving in spect rum space
a ch ieved by going to zer o bandwidth, this
system would be much easier to tune than the

1\

1000

lOOK

..

V3

---t-.-,

47K

100

I~'

03
27K

.01
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,...-----,455KC FULL
WAVE OUTPUT .. IN34 liSt

r-...)II~IIN*- 455K'~
BFOCOIL

-- -------t-...,

01

--

100 (g) BYPASS TO GROUND WITH .01 100 ~

/ + 150V _-+------- - - - - - - - - - - - - - - - + - ,

100

--
12K
2W

KI

•TIOO

470 K

1M

IN34

/1:,V2.

04
27K

02 ~, ::~, ::~,

---t------,
'--t---

3K

Figure 3. Zere-shlft RTTY Reeeelvlnq Adapter,
Schematic Diagram. All transform ers are re o
plecement-qrede 4SS.kc if transformers. Suitable
units are made by Mill er and by Stancor, among
ot hers. VI and V2 are isolation amplifi e rs: the
input connection is to be taken from the grid
of th e rec eiver's final if tube. VI feeds a full.
wave frequency d oubl er , which removes pha se
info rmatio n from the incoming signal and then ,
through C I, synchronizE's reference oscillator V3
in perfect phase with t he incoming carrier. If
the value of Ci t RI, and R3 is correct, when the
receiver is tuned t o an AM station and the
output of V3 temporarily coupled back to the
regular d etector, th e beat note will iump 10 an

absolute lock {thereby disappea ring} as it
reaches 2 to 3 kc. V2 feeds the incoming signal
direct ly to the phase detector, where it is corn­
pared in phase with the reference derived in V3.
Switch S I corrects for the possible 180" mis­
phased condition which is analago us t o being
tuned to the wrong side of zero beat in con­
ventiona l FSK. V4 is a relay-driver stage. The
lOOK pot in the screen of V3 adjusts strength of
the reference voltage with respect to incoming­
signal velt eqe at the phase detector. The
3000·ohm pot in the cathode of V4 adjusts
bias on V4 for proper on-time.off-time cond i­
tions at the relay while receiving an lORY" series.
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TAPETONE
Designers and Manufacturers of

Ultra quality low noise VHF­
UHF receiving equipment for

commercial and military
applications

Custom Front Ends
Parametric Devices
Ham Converters, custom tuned for:
50 me 144 me 220 me 440 me 1296 me

SAM HARRIS WIFZJ is
working with us now!

' Vait'll you see what Sam
has up his sleeve for yon!

These converters a re for the DX-minded
ham who wants the very best that can
be turned out. They a re available on
an individually tested
and tuned basis di­
rectly from our labor­
atory . w r i t e for
s p e c i f i c a t i ons and
prices. Club secretar­
ies should write for
detail s of our new
club sales program.

Sam Ha rris, Chief Op at W1 BU

LOOK!

R

R

OUTPUT

Fig. 2

..
_..:REFERENCE

SIGNAL
INCOMNG

SIGNAL

present FSK technique. In the absence of a
st rong interference which might capture the
phase-reference generator, the only r equire­
ment for a solid copy would be that t he incom­
ing signal be somewhere in the receiver
passband. By using only t he polarity of the r e­
ceived and detected signa l a s the indicator of
information, sligh t phase sh if ts and beats
caused by interference are made insignificant.
Computermen report an average increase of
3 db in usable-signal-noise ratio a s compared
to F SK for this system; th is means that the
signa l ca n be 3 db lower in the noise level for
t he sa me accuracy of copy.

The advantages have been listed, but there
are a few disadvantages too. T he largest is
t hat this system is incompatible with present
F SK RTTY. A stat ion equipped only for zero­
shif t could not communicate with an FSK
sta t ion, and vice ver sa. T he sit ua tion is some­
what a nalogous with the wideband F l\I vs. AM,
or A ~1 vs. SS B, d ilemma on the phone bands.
In addit ion, a s mentioned at the star t, this is
only a theoretical system in its application to
RTTY a nd has not been t ested at all . H idden
bugs might appear in widespread tryouts.

H owever , if you're a n experimenter, looking
for the opportunity to pioneer new fields, then
maybe here's one for you. what do you think?

Diagram Clarification

Those little buttons near the pots in Fig. 3
are our cryptic way of indicating that they
should be the screw-driver adjustable type and
need not protrude f rom the panel for use. The
top I N:J4 in the V4 grid circuit is shown con­
nect ed backward. This probably won't affect
you s ince the likelihood of your build ing this
circuit is rather remote. . .. K5JKX / 6

TAPETONE
Bibliog raphy

~"l"ir, J. !Ii.. · ·Oig ital Da ta Communication T eehnlques , '
Proceediuz s or th e JRJo:, S l..-cful C(.mpuu,(" Issue, J an u­
lily HUH , 1>U R'~ 200 and 201.

Gn'l"D. 'V. and B. Kretaman, The HTTY 1I 11 1lOIhon k , I' ri­
vutelv P ublished .

10 Ardlock Place • Webster. Mass.
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Typical 73 Subscriber Ham Shacks
Two of our RTIY c ps sent in photos of t heir shacks. which you can see a re q uite normal. l es Ben­

son, W¢ZB of St. Louis has a Mod el 28 Te letype , a KW-I, an d a few minor items of Collins lin eage.
Ray NU5 5 W 8KDW of Doylestown, O hio has a co uple Mod el IS's an d a Mod el 14 Teletype, plus the
Collins 51J4 and 32V3 into a HOME MADE li near.
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ALLIED RADIO

• Ham Receivers
• Ham Transmitters
• Slatian Supplies
• El eclron Tubes
• Semiconductors
• Test Instruments, MeIers
• Build-Your-Own Knight_Kits@
• Everything in Stereo Hi-F i
• Recorders & Accessori e s
• Ev eryth ing in El ectronic ParIS,

Tool s & Tech Books

For everything in electronics. get the
444-page 1962 ALLIED Catalog now!

Send today for the 1962 ALUED
Catalog-most wid ely used by
Amateurs for complete elect ronic
supply . You 'll want it handy always
-c-to fi ll all your s ta tion equipment
needs-to supply you with everything
in elect ronics a t lowest, money-saving
prices. Features the largest and
latest selection of:

IN ELECTRONICS

FOR THE AMATEUR

serving the Amoteur for 4' yeors

ALLIED RADIO, Dept. 150-Jl

100 N. Weslern Ave., Chicago 80, III.

Send me t he FREE 1962 A L LI E D Catalog

.... IO SC 1" "'"

send for the

444 PAGES· WORLD'S BIGGEST

VALUE-PACKED 1962

ELECTRONICS CATALOG

gel every
buying advantage

FOR THAT BEST DEAL on all the new
eq uipment you want, write or call
Jim Sommerville, W9WHF, c /o
Allied, or st op in a t our Ham
Shack a nd meet J oe Huffman,
W9BHD ; Joe Gizzi, W9 HLA;
Lowell Warshawsky, W9NGV;
John Chass, K9LOK .. .

HAM-YO-HAM HELP- O ur staff of
m ore than 30 H ams goes all-out
to give you the help you want,
whether you write, call or visit us
in person. You'll like the friend ly
a t ten tion a nd interest you get
all-way s at ALLIED.

NO MONEY DOWN
now you (an buy on

the ea s iest terms e ver

one order fo Allied
fills the whole bill

Save time, t rouble and
money -fill all your elec­
tronic supp ly need s from
your 1962 Allie d Catalog

•

_____ _ _ _ Zone'_ _ State _

~-------------------~
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A new
antenna design

co ncept

George Me ssenger KbCT
603 S. Lark Ellen
West C ovi na. Californi a

Polarization Diversity

Q SB appears to be one of the worst
f actors in reducing the readability

of signals. 'V6ZGC and I checked the 10 meter
band for a 12-rnonth period during 1958 and
1959, Using dual inst allat ions , one having a
horizontally polarized antenna and the other
vertical, and found that QSB d ue to polariza­
t ion shift caused abou t 80 percent of the total
of QSB presen t in 'received signa ls. The 20 per­
cent balance consisted of QSB caused by the
signal swinging in azimuth, over or under
jumping, and polar flutter. An antenna sys­
tem capable of receiving in both planes simul­
taneously was obviously worth working on.

The usual method of gett ing d iverrity recep­
tion is t o use two sepa rate antennas, spa ced
well apart, and feed them into two receivers.
Obviously this arrangement was not for ham
radio. 'Ve wanted to work up someth ing that
was simpler and generally usable without a
lot of expense or dither. we wanted to solve
the problem the "ham" way, not the commer­
cial way.

I will gloss quickly over all of the mistakes
we made along the ' ....a y and cut short the sus­
pense. Since you are reading' a n article you
will not be sur pr ised to know that we solved
the problem rather neatly. The r esu lt is a six
element Yagi, with t h ree elements vertically
polar ized a nd t hree horizontally polarized. It
is f ed with 52 ohm coax, permitting me to
keep the low-pass filter in the line (and me in
the neighborhood). The Brown Tur nstile Iced
sys tem was chosen, being r eal simple.

The project evolved along no rm a l ha m lines.

48

Lacking a tower for prel iminary tests we put
it up as best we could and rigged up horizontal
and vertical field st reng t h meters. Even though
it was so low that passing' cars made the S\VR
meter j ump like a radar speed meter we found
that s ignal reports were already unbelievable.
This tempered the home climate a bit and I
"gave" my wife a tower for her birthday,
pointing out that this was a small enough sac­
r ifice for science and besides that was the only
money I had.

Once we had it up on her tower the signal
r eports were even more incredible. Running
only 135 watts to a Viking II I polished off
the following Q5-S9 contacts consecutively:
CXIVD, LUlNH, ZS3L, ZS6AST, ZE7JV,
J A3AVD, J AIBYM, LU3ACA, W INCX.
ZLILY, VK"WH, and ZL3BL. On all contact s
I checked the new beam against my quad,
operating at the same height above ground,
and found that the s ignal was always much
higher on the new beam. The average differ­
ence ran from 3 to 5 db above the quad! Sta­
t ions, one after t he other, reported that my
signals didn't have the QSB they were hearing
on all other signals.

Many an operator has thought his stat ion t o
be outstanding, only to be crushed during a
DX contest . I battled through the 1960 CQ
\V\V DX test and r acked up 8190 point s on 10
phone. The next highest score was old contest er
" '6N AT with 4026 points. I had more than
doubled the score of the runner-up in the s ixt h
d istr ict, which you'll have to admit is the
toughest t here is. The final results a ren't in

13 MAGAZIN E



•

MC-7 holde n
P in t pael ne ""
P in d iam eter . 115

FT-1 71 horden
I' in IPleln&, %"

B a nana pl na

"D"

QUARTZ CRYSTALS
FOR EVERY SERVICE

All CTJllalJ ml de from Grade " A"
hnported qUar tZr-l:round I nd e tched to
euct f r e (Ill a n c I e I . Uncondltiona l l..J
&' uan.n teed ! S upplied In:

FT · 243 holden
Pi n i Paeln&, 'Ii"
P In d ilmeter . 1>93

C It TAI AU hold en
l'i n IPllldng 'AI"

P in d iameter . I~:;

CITIZEN BAND
All 22 Frequencie s in Stock

CLASS CRYSTALS

TEXAS CRYSTALS
G,D I . 1000 CRYSTA L DR I V E. FO RT MYERS ,

For ..tra fut Iflrvlce, Phone WE 6·2 109

TEXAS..'"

RUSH YOUR ORDER TO OUR NEW PLANT
Us. eoupon belo.... for lit Clul Ihillment.

'-::=:::;~ trd O'I'Ht ooe. .0 05" toJ.-a nc_to meet a ll
'Ir I' C C reQulrem. nt. . Hel'1l1etlcallJ' l u led

DCS/O holden, %" pin $2 95
!pldn&,-.0 50 pins. (. 093 •

. ... lIa b le. • dd 15t per crJl tal l .
EACH

49

:'Ifald ll"d rrnlal sets for all en unit s. . . • $::;.90 per lI't.
~Pl'Ci ry Mlulpment makP ami moo:ll'1 numbers.

ASK YOUR P ARTS D EA L ER F OR TEX AS CRYST A LS
see M&' rt'd dhplu . • . If he doe m 't Itock th em . lend u.
h I. nam e and erd ee d irec t from our Florid . h ctolT.

RADIO CONTROL CRYSTALS IN HC6/U HOLDERS
!'lpedfJ f requency. \1, " pin IlIlCltl&' • •• p in d iameter . 05
(.093 pi n d l. meter, . dd 15' 1. , • •• • • •. • • • ,. , . • • • • . $2.9!I ....

FUNDAMENTAL FREQ, SEALED CRYSTALS
In n C6/ holden
Jo' rom 1400 K C 10 zono J{C .00::;% 'I'oler nee U.95 ea.
! ' rom 2000 KC 10 10.000 KC any frequenry

.005% Tolerance .. • . . •• • • .. , . , . • , • • , . • ••. . ... . $3.50 ea.
SEALED OVE RTONE CRYSTALS

Rupplled In meta l IlC6/ U holders
I ' ln Ipad n&, .4SS, d ia meter . 050
15 to 30 :'Irc .005 T olerance .... •. .. . •• ..•. • . • .... $3 .85 ...
30 to 45 MC .005 Tolerance .. . . • . ..• .• . . . .• .•.. . . $4 . 10 ell.
45 to 60 :'lIe . 005 T olerann .•• • , •. • . ... .• .. . . • . .. S4.50 ea,

NOWI EnJ[lneerl n&, .ample. and , mal l QUl lltl t l.. tor proto­
tl·pea now ml de eltheT at Ch iesgo or Ft. M1 en Pla nt. 24
!lour S ervice!

IN CH ICAG O. PHON E GLadstone '-35"

Th e followln o Cla51 "0 " CItizen Band fl"'e(l uend u In steck
(f r&Q U.lleles li sted In m.gaeyeles): 26 .965, 26.975. %6.985.
27.005, 27 .0 15, 27.025, 27.035, 27.055, 27 .06$. 21.015.
27 .085., 27.105. 27.115, 27.125, 27 .135. 21.155. 21. I~,
27.175. 27. 185. 27 .205, 27.21 5 , 27.225.

Dep t .

•I ATTACH THIS COUPON TO YOUR ORDER FOR SHIPME"':T I
I VIA 1ST CLASS MA i l AT NO EXTRA COST I
I TERMS: All items subject to prior sa le a nd change o f I
I price without notice. All crysto l o rde rs must be occom . I
I pon ied by check, cosh or M.D. with PAYMENT IN FULL. I
: Dept. G-91, :,------,,----------------------_ ..

In t he S mete r circu it o f th e S X- I01A t he 6BA6
tube ca n be rep laced by a 5749, which proves to
be mu ch better. This w ill acid up to 10 or 15 DU 's
more on each S m ete r r eadi ng . N othing ha s to be
' lon e t o the r eceiver s ince t hese tubes a re in te r ­
changeable. S ince t h is t ube makes t he m eter m ore
sensitive, the S m eter must be r ('-ad jus ted a little .
This tube will m a ke for truer s ig na l r eports.

J tff Gilbert W A 2S YO

Letter
Deee " ' a )'n t :

Ju s t mailed in m y renewal to "73." Tha t ought to
sha ke u up. I wa s looking for a low p owered 2 meter
tran sm itter . I read your a r t icle on p axe 34 o f A p ril
" 73," a nd bought the H ea th T woer . I had no trouble
wit h t he const ruct ion or alignment. I m ade a s im p le
m od ificat. ion a nd now I have a 4 watt 2 meter base
t ran smitter a nd a 2 m eter por tab le riK.

P a r-ts r equ ired : 1 phono p lug : 6 inches o f wh-e. Install
the phono p lug on the rear a p ron between t he ruse
ho lder a nd the regeneration control , run th e s ix: inch
wire from t he phone plug to cont act number 10 of the
ro tu ry sw itch ( Z ) . This bring s t he antenna out to t he
n ewly ins talled phono p lug. I feed this in to my " Inter­
na tional 2 M et er- Cryst al Con verter" a nd into m y H aW.
eraft e rs SX IOI. The 6BS8 p reamp. detector m us t be
removed from the T woer or t he radiation f rom the
oscillati ng detec tor will b lock t he receiver.

for the .1961 ARRL DX test, but I managed
8280 points on 10 phone.

In norma l oper a t ing you notice the difference
in t hat sta tions almost inva r ia bly come back
to you when you ca ll. They all report a lack of
QSB on the signa l. They usually mention that
I have the loudest s igna l from my area and
that my signa ls are the first in and the last
ou t . Ma ny repor t call ing me for a n hour or
so before their signa ls wer-e able to come
through in the opposite direction.

After much testing we have measured t he
front-to-back ratio a s 46 db and t he f' ron t-to­
side a s 66 db. Since this is regardless of in.
coming polarization it is phenomenal to use.

As more and more st a tions became aware of
what was going on I got more ins istently pep­
pered with questions about the beam. As
KR6CR sa id , " P lease send the dope .. . all
the talk out here is about your antenna. You
come through from States ide when we don't
hear anyone else."

Though you ca n probably duplicate my beam
pretty well from a look at the not too clear
photo in th is art icle, I'll be along with the
details for you in P a r t II next month. If you
ca n 't wait (ahem, here comes the commercial)
then you might check the obscure little ad on
page 41. ... K6CT

:\Ia r tin Rexse n W 2FEI

SX-IOIA
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St.ff

Crystal Oscillators

RESPONSf

since the crystal's r esonances are determ ined
by physical means ra the r t han elect ronic ele­
ments, the frequency remains much more
sta ble than would other wise be possible. F re­
quency stability as grea t as one part in t en
billion (that's 0.00000001 percent) is possible
with the prope r crystal circuit and constr uc­
tion .

You may have noticed that a ll t hrough that
last paragraph we ' v-e re t a lki ng about t he
crystal's r esonan t frequencies, although only
one freq uency is marked on any commercia l
crystal. That was no mistake ; a ll quartz crys-

Fig. 2

tals exhibit multiple resonance. The marked
f requency is the one a t wh ich the rock is in­
t ended to operate, but operation at a ny of the
other r esonances is usua lly possible. One of
the best examples of multiple-resonance op­
eration is the convent iona l over tone crys tal,
which operates a t t he t hird harmonic of the
basic fundamental frequency through proper
ci r cuit des ign. F requently, t hese cr ystals, may
be coa xed in t o operat ion at other over tones a s
well.

One way of g r aspi ng the idea of a crystal's
operation is to examine its equivalent circuit,
s hown in F ig. 1. This is what a crystal looks
like, elect r ica lly , to t he cir cuit. You can see
that the sever al series-r esona n t circuits al so
form parallel-resonant circuits a t other fre­
quencies. This multiple-resonance quality of a
crystal is shown in Fig. 2 a s a frequency s pec­
trum for a t ypical unit.

At this point, let's concentrate on just one
of the se ries circuits shown in Fig. I-the one
s hown in heavier lines . This is the primary
resonance of the crystal, the one at which it
will oscillate or transmit most readily. It's
drawn separ ately in Fig. 3, along with t he
s hu nt capacitance of the electrodes which make

7652 3 4

f REQUEN CY

I

O SCILLATORS are important gadgets to us
hams. Even a side from their use s in reo

ceivers, the ever-present oscillator is a neces­
sit y for any transmitter. For C'V use, t he
entire transmitter might be made up of an
oscillator and a power supply-and in any
other rig, at least one oscillator mu st be in­
cluded to generate the carrier frequency.

Since the oscillator is such an important
device, it has undergone thorough st udy by
many researchers. As a result, literally hun­
dreds of oscillator circuits have been publ ished.
Choosing the best circuit for your own use
from this mass of material becomes difficult,
and many otherwise worthwhile circuits have
become a lmost lost s imply because not enough
people have learned about t hem.

We're going to explore the en t ire subj ect of
vacuum-tube oscillators, including sever al cir­
cuit s which haven't seen much use a s well a s
some of the old standards of the field.

Since there are so many different circuits,
though, we're going to divide the field between
crystal-controlled oscillators and t hose oscil­
lators whose frequency is continually adjust­
able (or, in other words, VFOs) and cover
each part in a sepa ra te article. This article
deals st r ictly with crystal oscill a tors.

The crystal of a crystal oscillator is a small
plate of Brazilian quartz, ground to precise
s ize and thickness. The physical dimens ion s of
the rock determine its natural resonant fre­
quencies. In the proper circu it , these natural
resonance frequencies determine t he frequency
of oper ation of an electronic osci lla tor-and

Fig. I
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Phone TU 6.571,9

8 0 l< 7-l6R

Wlller i o wn, So. Il ..kola

51

1. Uurgh a rdl ' s " H.·",I or Ihe ~l o"lh" For S .. pl..mb..r .

2 . O u r 5"1. 1.' ", I...r 1. 1 ~ lln~ .. f n....,....dillo ....d E'l ull""e..1
Ca rr)-Ing Bu r g h .. rdl ' s "S.... I of S .. l ls r. .,llon ."

Be ller Yel - WIllE 011 CALL TODAY FOil

A~t-\VIlITE NO\ V I

1?& ELECTRONICS INC.
~ 424 Columbia Lafay•.,., Ind.

The 80 thru 10 meter bond -switching pi netwo rk is
designed for 800 wotts PEP sse, 400 watts CW, FM
o r FSK and 230 watts Linear AM (controlled carrie r)
or 185 wctts (consta nt carrier) with 50-70 oh m c ot­
put. Populor 100 watt SSB exciters re quire no swamping
or ma tching networks to d rive the low Z untuned
input. Grounded grid circu it u,es four 1625's or 837'5
on customers req uest. Mete r reads RF d rive, pla te
current, RF amps output. New mode rn compact 9" X 15"
X lOY]" g ray cabin et a lso conta ins power supply using
a lb's. TVI suppressed, Pa ra sitic Free.

One-veer Worranty on all POt/s and Tubes
SeE THE NEW lA·400C AT YOUR DEALERS

l A·400C Kit Complete with tubes . • .. • . . . • . . . $ 164.95
LA-400-C Wired and tested $219 .95

YO U 'LL B E G L A D YOU DID!
a F"attlrl ng . .•

C" lll r .. 1 1-:1.."lro " l"s, ' :.. l ll n ~ . Hr"k.·, G o ns" I, 11,,111•
.,r.f1.. r~, 1I .. ........rl u ."I. 1I )·_'; aln , J "I". son, )I o ml ..y,
:'0"11 110"",1.

• l -"" r U ln ·.,1 L i n e 10 I-:"" ry ~1 .. ..ufa"l urf' r .

SERIES
MODE

Fig. 4

PARALLEL
MODE

Ch

c, on

t

con tact with the two sides of the rock itsel f .
You can easily see that at one frequency, Cl

will be almost a short-circuit which leaves on ly
a pa r allel-resonan t tank circuit, while at some
other frequency Ch wiII be almost a n open
ci rcuit which leaves only a serles-r-csonant
arrang-ement. I n practice, t hese t wo frequen­
cies a re usually within a ver-y few kc of each
other, which lea ds to the crystal impedance
curve shown in F ig. 4.

It's im porta nt to remember t hat every crys­
t al has bot h ser ies-a nd parallel-resonance a t
its primary frequency ; at its other resonant
frequencies th is way not be so, since t he ef­
fective values of inductance and capacitance
may be so fa r different . However, in fund a­
mental-frequency oper at ion some ci rcu it s use
series resonance a nd others employ the parallel
or anti resonant condition. This makes the same
rock oper ate at two slig htly different frequen­
cies, depending on which type of ci rcuit it's
used in .

F--
o

Fig. 3

In addit ion, exter nal circuit capacitance or
inductance will also reflect back into t he
equivalent circuit of Fig. 3, which causes sligh t
ch a nges of frequency with changes of external
eleme nts.

This can bs used a s an aid t o getting precise
spot-f requency r esult s, especially at VH F, by
connecting a trimmer capacitor across a crys­
t al which is operating in parallel mode or in
series with a ser ies-mode crystal; however , it
can also be a hindrance if you don't make al­
lowance fo r it in building any equipment which
will use a crystal oscillator .

Enough about t he crystal it self; let's look at
some practical circuits .
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Fig . 5

One of the simplest of a ll crystal oscillator
circuits is the Pierce, shown in Fig. 5. While
this circuit, at first glance, looks as if it would
use ser ies-r esonance to feed back energy from
the plate circuit to the grid and cause oscilla­
t ion, such is not the case. It ac tually uses the
parallel resonance of the crystal to establish
a rather complicated network from plate to
grid circuits.

Because of its simplicit y, many hams appear
to have the feeli ng that the ancient P ierce os­
cillator can't be very good. Actually, it is a s
st able as an y othe r crystal oscillator circuit
in general use. Its only major disa dvantage
( shared by many other circuits) is that it's
easy to overdrive the crystal and damage it.
F or best results, any crystal oscillator should
be run at minimum power input. Its purpose
is st r ict ly to establish the frequency ; power
buildup should be reserved to later stages. If
the Pierce is used in this manner, its per­
f or mance is equal to any nor mal crystal oscil­
la tor.

Advantages of the cir cuit are its simplic it y
and its versati lity ; th is is the on ly common
oscillator circuit which requires no readjust­
ment at all when changing frequency, regard­
less of t he difference in frequencies. I t will
oscillate at the primary parallel resonance of
any crystal put in the socket.

Another well-known fundamental-frequency
oscillator is the ::\IilIer circui t of Fig'. G. It's
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$14.95
FEATURES

QUAKER ELECTRONICS
MT. TOP, PEN NA.

SPECIFICATIONS

• Tuning Citizens Band
Xmtrs

• Tuning Low Power
Ham Bigs

• Tuning- Mobile Xmtrs
1'01ice-Fife·Taxi· Bus-H am

• Tuning Antennas
• Checking Modulation

Quality

Third overtone crys tals in llC.6jU type
holders. .005% To!' Crystals sell $1.00
postpaid U.S.A. Frequency listed in
megacycles. Give 2nd choice.
10.5 10.666 11 . 618 12.0 12.027

12 .127 15 .777 17. 055 17.255 17.855
20.006 20.5 33 21.006 22.155 26.12

26. 162 26.666 27 .n5 3 1. 111 31.666
32 .222 33. 0 33.33 3 34. 0 34.444

35 . 0 35 .555 36.0 3 7.0 37.407

38. 0 38.14 38. 888 39.0 40.0

40.111 42 .333 42.59242. 7 42.962

45.0 49. 012 49. 762 50.1 50.663
50.570 51.052 51.262 51.1 51.364

53.737 54 . 85 0 57.275 82 . 833 83.333
T HOUSANDS OF OTHEH CHYSTALS I N
STOCK f r om 1900 Ih.-II 8716 Kc!'. 4¢
sta m p hrill~s ~-(Ul 12 pag e cu tnlog, All
crystal s f u ll)' g u uru n teed,

SPE<:L-\ I...--IU"·15.X V:,riuhlcs 60¢. IIF·35
Yur-i uhle s 4 0¢. JOIINSO~ miniatu re!' 1.8
to 8.7 mm f 40¢. 80 'Va ll D um my load
fur 80.75 m eie r ", 8 1.50 postpaid ,

R-F WATTMETER
Model peA-I

CRYSTALS BY QUAKER

Fig. b

almost as simple as the P ier ce, especially since
capacit ance C is usua lly furnis hed by the
t ube's in ter nal capacity. Like t he P ierce. it
provides output only if a crystal is present. but
unlike the P ierce it requ ires a f a irly cr itical
adj ustment of the plate inductance whenever
frequency is changed.

If you don 't mind an a dditional k nob to t wis t
at tuneup time, this is no di sadvantage, but

• Reads Power to 10 Watts
• Field Strength Meter
• Modulation Monitor
• Built-in 10 Watt 52 Ohm Load
.Ila n" / an ,, p. a .. d di.,..ibu,or. l .. , ..re.'ed 'n..

/<'W ex'"" p""ni... pl..a .e tt' r; ,,..
O .. fl. ,.. ' h rou gh your local pa..,.
fli .,..iI... , .... ur .....tl direct '0 :

PRECISION COMMUNICATIONS
ACCESSORIES

674 Eight h Ave., New York 36, New York

'--....---;---_-150
-- +150
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All jl~"'" FOB Burbank. CQ.Uj•• •ubJ~d ' 0 p r ior .ale.

, .. r" l i/. (..i,l I 'lL .tt j" . " nl. ·,. $ .1.7.".

KEEP CANDEE HANDEE!
COMM AND GEAR

Famous Q·S'Itf'. 190 ·550 ke, T he ~e1Yer :rOU 'HI bf-en
lookin g tor at only 59.73
BC. 454/R.26 : 3· 6 xrc 7.7 3
BC.455/R.27 : 6·9 . 1 xrc 7.73
MD .7 MODULATOR : Specta l 3.73

A TR IO OF HE ADS ET BA RGAINSl
HS.23 : 111 Impedante. I,eather cO"ered hea,a, an.l.
Brand II r ru t buj. tlnlr S4.73
HS .33 : LOll Impedara e. ),elltl rer ('<lH r",1 1"· II .J-
band. Brand Il t'" ..\ . J . J. t" arHlt·l' l'\ l , cd~ l. . . . . . 5.73
HI F I Headset : 15 .000 cyrlesl Brand Ill' " with
tllllmoia cushions. Ia ' s terrific ! (lnly..... ...•..•• 8.73
CD .3G7A Headu t E:lIensi on Cord : B rand lie" .
AjJproxlmat('\}· " ft . l,·n!l"th. On!)" .37

R.4A /ARR -2 RECE IV ER
23 ! - 25S M e. 11 tu bes. t.:IIF. t un. bl e re...,I~Pr. ::;ee
Aug.(59 C.Q. Malladrle ror com eralon. EJ:c~l le nt conJ .
TWO for $5.00. l :ach $2.73

APX .6 T RANS P ON D ER
A mldget warehoule of p&1t l l Blow~n. three Yeedn-
Root ccunteee. I . 1," st rlpl , cl'ity. OYer 30 IUlJ~l , et c.
Inclulln 3 E29 tube. (;000 ('OuJ. A l':T t: .\I. .\ T O", LY S9.73
AP X-6 Manual $1.37

YOU GOT IT! W E WANT IT! LET' S O EA L.1
We're pay ing top I n for GRC-9; I'ltC ·6. - 8. · 9. ·1 0;
(1~-.~~A : All el('r troll ic t Ml l e<lui p .

T_67/ ARC_3 TRANSMITTER-
100 to 156 MC Use d ; $14.73

R-77/ ARC-3 RECEIVER-
100 to 156 Me Used : $14.73

ADF AN/ARN-7
Rereinr R5/ AR N.7 $29.73
Loo p LP21 LM 7.73
Inverter MG_149F 9.73
Control Box C.4.1ARN ·7 5.00
Mount FT-21 3 3.00

APN-4 LORAN EQUIPMENT
Marine or airborne. Lon, range navi,aUo..1 ,ear
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autO. tune Dr man ual . 2-18. 1 Me. for Ham Rl, .ith
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it does int roduce some slight shif t of frequency
f rom that st a mped on the crystal holder. If
you're not multiplying you'll never notice it,
but if t he Mi ller circuit is used at the funda­
mental for multiplication to VH F , you can al­
most use the plate tuning adjustment t o make
the oscillator's frequency variable over an ef­
fective l OO-kc range!

Cryst a l di ssipation in the Miller circuit is
considerably lower than III the P ier ce, SInce
the rock gets only the gr id voltage across it
(in the Pierce, full output voltage was im­
pressed across t he crystal terminals). In prac­
tice, th is means that a Mil ler circuit can be
used to develop enough power to drive the next
stage without harming' the crystal-an im­
portant point " ...hen building portable or mobile
equipment. However, frequency st abilit y is not
as good a s t hat of the Pierce circuit, because
any changes in tube characterist ics during use
are reflected back to the crystal.

Both t he Miller and the P ier ce circu its make
use of paralle l resonance; let's look at some of
the ser-i es-resona nce circuits. Before we do,
thoug-h , let's inves t igate th is business of over­
tone oscillators a bit .

Fig. 7
Ea r lier , we poin ted out that every crystal

has a number of resonances. Some of these
resonances are located near the third, fifth,
sevent h, and higher odd-order harmonics of
the primary resonance. Notice that we said
ncar, not at, because they're never located at
exact multiples of t he primary resonance. T he
most active of these resonances are the parallel
mode at the third harmonic and the ser ies
modes at the fi fth a nd seventh overtones.

Since the growth of interest in V HF, there's
been considerable interest In "overtone oscil­
lator" circui t s. A n umber of circuits have been
developed primarily for this use-but there's
nothing about these circuits which would st a mp
them overtone circuits. Most of them are mere­
ly ser ies-mode circuits with the resonant Cir­
cuits tuned to the appropriate over tone.

" Ove rtone crystals" arc especially processed
to yield higher output on a selected h igher­
order resonance, but the greatest advantage
to the usc of "S pecial overtone crystals IS that
they are calibrated at the operating overtone
frequency. F or example, a IO-mc rock may
be operated a t i t e fifth overtone, and the out-
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REVOLUTIONARY AOD-A-L1NE

CONSTRUCTION
THE"J" IS NEVER OBSOLETE
ENDLESS - COMBINATIONS

BUY COMPLETE ARRAYS OR
GET BASIC UNIT & ADD UNITS LATER

2/214 Ele.1144 MC, GAIN 10.0 DB.. S1B.95
4/4 (B Ele.1 144 MC. GAIN 13.B DB.. S23.50
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WATER TIGHT-HEAVY DUTY BALUN
300 to 52 ohm $B.60
MATCHING HARNES5-TWO 144 MC
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put wi ll be somewhere near 50 me. A fi fth ­
overtone 50-mc crystal, on the other hand,
will g-ive outpu t r ight at 50 me. but if operated
at it s fundamental will only be somewhere near
10 me.

Now, back to the series-mode circuits. Re­
member, they operate a t the fu ndamenta l or
the fifth or seven th overtones equally well , de­
pending entirely on ci rcu it const ants.

One of the sim plest se ri es-m cd e circuits was
develop ed hy Butler and is described in Edson's
"Vacuum Tube Cscillator s" as "The Ground­
ed-Gr id Circuit." It's shown in F ig . 7.

I n operation, output of the tube is f ed f rom
the plate back to t he cathode at t he cryst al 's
se r ies-resona nt frequencies. J ust which f re­
quency is effective is determined by the tuning
of the L C circuit .

Fig. 8
T his circuit will work well with most any

crystal, since the input impedance of t he tube's
cathode is low. This means any cur rent which
gets through the crysta l will go into the
cathode circuit rather than to grou nd. If tube
gain is grea t enough , the crystal can be ex­
tremely sluggish yet st ill provide good input.

A simila r circuit was described several years
ag o by 'V8CBM, who called it a " g rou nded
cathode Ha r tley." His version is shown in Fig.
8. The major difference is that t he tube is f ed
a t the grid r a ther tha n a t the cathode, and
consequently fewer parts are r equired.

Either of these circuits will osc illate on it s
own if t he ta p is too high on t he coil; to deter­
mine if t he circuit is under control of the
crystal, touch t he crystal t erminal with a
scr ewdriver while li stening to t he output sig ­
nal on a receiver. If the crys t a l is con t rolling
the s igna l, frequency shift will be extremely
s mall-possibly even so little that you ca n't
tell it. If t he oscillator is taking off on its

,!r~Oly
THE TOWER

THAT "MEASURES UP"
Her. is the tower thot will b. the
choice of "Horns In the know" . E·Z
Way has mad . 0 g iant step forward in
tower construction, incorporat it'g our
tried and proven design with high
tensile s t.el (55,000 PSI).
The re5ult ••• a low cost, light weight,
super streng,h lower • • • designed to
please ,h. most di5criminatlng Hems!

, • Self.supportift9 to 34 ft.

~
• Famous E.Z Way Rotor Head,
• Light w.lg~t 10 ft. ,' K t ion weighs

_ only 29 Ibs.
- eCllmbobl. laJlhJ on three s idos.- .. ··· . Heovy hot dlp~ oolVdniud

-i7~ t X~type ond horizontal bracing
t!f¥ Itil 1 AM. NET.

~~.I t84.9S
~. r~

~CI er HP models available. See your nearest
deal er or write fo r free Iilealure!
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Insta ll a Telrex a ntenna . . . dollar for
dolla r better in every way! Antenna
systems from $6.95 to $1 2.000,00

10 K

L

COUPLE TO ~ ,
LOAD r

Fig. 10
own, the s igna l wiII j ump out of the receiver
passband with this test.

Still a third vers ion of this circuit has been
developed in the 73 labs in connection with a
low-plate-voltage conver ter which refused to
oper a te proper-ly with convent iona l crystal os­
cillator circuits. It's shown in Fig. 9. The dif­
ference here is simply in the cat hode return
circui t ; frequ ency is st ilI determined by the
crystal's series resonance.

]f you're f am iliar with the Hartley VFO,
you'll recognize the preceding three circuits as
the Har-tley, with ground returns for rf made
at the grid, cathode, and plate respectively.
Each has its own advantages and disadvan­
tages for specific applications, but in general
there's lit tle t o choose from between the three.
For instance, only the circuit of Fig. 9 is suit ­
able for mixer use, s ince it's the only one hav­
ing the plate at rf ground . On the other hand,
the circuit in Fig. 8 is least suscept ible to hum
modulation from the tube's heater, since the
ca t hode is g r ounded for both rf and de.

Another ser ies-mode circuit widely used for
(Turn page)

Z
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overtone applications is that shown in F ig. 10.
It's known as the cathode-coupled oscillator.

T his circuit, though it uses two tubes instead
of one, offers almost complete isolation be­
tween the cr-ystal itself and the load circuit.
In addition, it is capable of considerably more
power output than other series-mode circuits.

H owever, the circuit does not perform well
with low-resistance crystals, a nd in most situ­
ations a single-t ube oscillator followed by a
buffer amplifier will outperform the cathode­
coupled circuit in both the power-output and
frequency stability departments, according to
Edson.

A series-mode circuit especially suited for
use with high-impedance (or sluggish) crystals
is shown in F ig. 11. Originally described in a
1938 German publication b)" K. Heegner, it is
also shown in Edson's book (which is t he virtu­
ally complete work on all types of oscillators) .

Edson calls the circuit the Transitron, be­
cause it operates in a manner si milar t o the
T ra ns it ron VFO. If you remove the crystal
from the circuit and r eplace it with a capacitor
of value equal to the crystal's shunt capacity,
you'll have a Transitron. However , because
t he resistances are chosen for crysta l-only op­
eration, the circui t won't oscillate.

W hen the crystal is replaced, the circuit is
unchanged except at the cryst a l's series-mode
resonant frequencies. At one of the frequencies
(which one is determined by tuning of the
LC circu it s, which are not critical) Rl will
be shunted by the crystal's internal resistance,
which is much lower. This u pset s the non­
oscillation balance originally established with­
out the crystal, a nd the circuit takes off a t the
crys tal frequency.

The T ransit ron is good up to 160 mc, allow­
ing direct crystal control on 144 me. No other
widely known crystal circuit is capable of op­
eration at such high overtones.

However, a relatively unknown ci rcu it culled
the capacitance-bridge oscillator can go a s
high as 219 me, using the 7.'1rd (no pun in­
tended!) overtone of a 3 me cr ystal.

You have to pay a price for this extra-high

$ 9.85
$12 .95
$16.00

See your di ~tribl)tor o r w rite for
f REE CATALOG

· . . . . . .. . Zone . . .. State .....

FEATURES

• LIGHT W EIGHT
• MECHANlCALl Y BALAN CED
• HIGH FO RW ARD GAIN
• HIG H FRONT TO BACK RATIO
• LARGE CAPTURE A REA

430 Me. 16 Element
270 Me. 16 Elem ent
144 Me. 16 Element

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

32 AND 64
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STACK ING
KITS

AVAILABLE

Ham TV is no longer a complicated
or expensive hobb y. It is quite simple to
pu t a signal on the air when you know
what yOll are doing. This book tells you
how. Used TV receivers a re avai lab le
verv reasonable these days . . . find out• •

how to convert these old sets for 113m
TV. Th is book is light on theory, pre­
scnriug just enough so you' ll have a
good idea of what you are doing. Ham
TV is inexpensive and just about the
most fun yOll can have in ham rad io.
Get this hook and get 011 the air.

Here are some of the contents of th is
book: Int roduction to H am TV; Image
converters ; video amplifiers; the TV re­
ceiver ; the station; fly ing spot scanner;
the camera scanning uni t. pickup unit,
mixer uni t; monitor receiver ; sl ides for
the camera; video trunsm itter ; video
modulator; t ra nsm itte r test eq u ipment;
transm it ter adj ustments: audio; a nten­
nas: converters; station operat ion sug­
gest ions.

Th is is the first H am TV Manual ever
published . Order one now!

$3.00 per copy.

ANYONE
FOR HAM TV?

VHF Colilzear Arrays

Order for copies of the Ham TV Man ua l
@ $3.00 each.

ORDER FRO M "73" MAGAZINE
1379 East 15t h Street, Brooklyn 30, New York

Name Call .

Address

City ,
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equipment
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c= Taylor, Hillside. N. J. h port (nc. Canada), order
from H. J. Sn~de' Co., 440 Park A~e . So.. N.Y. 16.

RADIO HANDBOOK

$ 8.50 -at your distributor
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Here's how it works : The bridge containing
the crysta l is initially balanced by adjusting
C3, with C2 and Cl tuned well away from the
desired operating f requency. This elimina tes
all f eedback through t he crystal shunt ca­
pacity. Then, Cl and C2 are tuned to the ap­
proxima te f requency desired. The two-stage
am pli fier circuit t hen has high gain at this
frequency, a nd since phase shift around the
complete loop is 360 degrees the circuit will
oscilla te if any energy is fed back.

H owever, the only route through which
feedba ck energy ca n travel is through the
cryst al , a nd t his route is open only at a
ser ies-resona nt frequ ency. As a result, the
circuit oscilla tes at the nearest ser ies resonance
of the crysta l. With a high enough funda­
mental-frequency crystal, the ser ies r esonances
will be spaced w idely enough that you will
have no doubt a s to the oper a t ing frequency.

This circuit requires complete shielding be­
tween st ages, and long insulated sha f ts on all
ca pacitor s to elimina te unbalance caused by
hand capacity. T o achieve oper a t ion in the

operating frequ ency; t he version of the capaci­
tance-bridge oscillat or which gets to th is a s­
tronomical (for cr ysta ls ) frequency requires
not one but three tubes for operation. H ow­
eve r , it shou ld be a natural f or 220-mc con­
verter use to avoid birdies. The circuit is
shown in F ig. 12.

56K

METER

2 700 470

4 70

+250

F;g. 13
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ing with the ci rcuit report that t hey have
never damaged a crystal in this circuit desp ite
the overload condition.

Both these capacitance-br idge circuits a re
described more fully in a little-known govern­
ment publication, " Handbook of Piezoelectric
Cr ysta ls for Radio Equipment Designers,"
which is the result of an extensive Air Force­
sponsored st udy of all possible crystal circuits.
It's available from the Department of Com­
merce (see bibliography).

So far, we've been talking primarily about
basic oscillators, in wh ich output is taken
directly from the oscillator circuit.

Usually, this isn 't a good way to get the
output, since it means that any variation in
loading will be reflected back directly into the
oscillating loop and may cha nge the frequency.
One way to isolate the oscilla tor from t he load
is to add a cat hode-follower buffer amplifier,
such a s the circuit shown in Fig. 14. It con­
nec ts directly to the point marked "out put"
in any of t he ot her d iagrams.

However, a s impler way of doing it if your
oscillator circuit has its plate grounded for
rf is to use an electron-co upled oscillat or .

This circuit, which is applicable to any of
the diagrams in which the plate is at rf
ground, makes use of the sc reen grid of a
pentode a s the plate of a virtual triode. In
other words, simple use the screen a s the
plate of the triode which is shown in the dia­
grams. Suppressor connect ion is normal, and

SCOPE SCOOP !
5" ' Scope w ith 22 tubes such a s 6SN7, 6SL7, 6H6,
etc. Campad; easily converted fo r osc illoscope use
or panadapter. Complete with a ll tubes-don' t foin tl
- a smashing 73 Special at onl y . . .......... $5.73

(Desig note APN-4 SCOPE 8ASIC)

POWER SUPPLY. TRANSMITTER +
RECEIVER

The 12V TCS Dual Suppl y, fully filtered, which we
used to buy for more than twice this 73 Special
price! 8rand new, mounted on s ingle bese, 2 dyna­
motors, 440V @ 200 MA for transmitter, 220V @ 100
MA for rcvr. We drove a fabulous bargain on these,
we're passing it on to you. Only.. . ... . . . . $9.75

100 WATTS ON 80.40 & 20 - 813 FINAL!
The famous Collins ART-13 Transmitter at a 73
Special price designed to extrude the orbital memo
bers to the utmost! 2 to 18.1 MC, VFO and high­
level AM Modulator built in, all you need is power.
EASi l Y CON VERTED TO 10 METERS, TOOl Good
Conditio., •• • .. • . . . . • •.. . • ••• . • • • . . . . • • .• $29.73

from the House of G/ass-
a TRUCKLOAD of 73 SPECIALS!

COMPLETE 2·METER STATION
UNDER $2S!

ARC-3 2-Meter Transm itter, uses 2 832A's in final.
Automatic tuning assembly, aligns itself automatical­
ly- both t ra nsmitte r and ARC-3 Receiver can be used
on 2 Meters with hardly any changes. Complete
w ith tubes. Just unpa ckedl

Transmitter . • •• . • . • . . . • • _.... .. . . .. ... $14.73
Receiver • • • . . . • . .. . . . . .. . . .. . • . . • . ..• • $ 14.73
80th for • ...• . ..•.. . .• . . • . . • • • . • .. $24.73

--

" TWOFER" 73 SPECIALS
1000 KC Crystgl, mounted i., metal sea led holder.
112" pin spaci ng ..• _.... $1.37 each, two for $2.73

BC 604 TRANSMITTER
Brand new with all tubes and crys tal storage box.
Covers 20 to 28 MC. Wow-type 73 Special, only $4.37
Buy one for a buddy, be socia b le. Pair .. • •• . $B.73

J . J. GLASS CO.
1624 S. MAIN STREET LOS ANGELES 15, CALIF.

200-mc region, the push-pull portion must be
accurately balanced both in the bridge and in
the ampl ifier, and leads m ust be shor t . The
oscilla t or is also rather more voltage-sensitive
than most, so plate supply voltages should be
regulated with VR tubes.

At lower frequencies, the capacita nce-br idge
circuit makes possible construction of an over­
tone power oscillator which is cryst a l con­
trolled. Stability is poorer t ha n in ot her cir­
cuits, but for compact portable or mobile
equipment operat ing on 6 or 2 meters the ad­
vantages of getting a full watt output from a
single-tube oscilla tor st age more than out ­
weigh lowered frequency sta bility- par t icular ­
ly when the stabilit y is s t ilI greater than
mos t VFO circuits achieve.

The circu it fo r the high-output oscillator is
shown in F ig. 13. Measured output from this
one is one watt of rf at 50 me, operating on
t he 5th overtone of a 10-mc crystal, and %
watt out pu t at 80 me. The circuit output falls
off rapidly above 80 me, primarily because of
the large physical s ize of the 6AG7 tube. Sub­
st it ution of a 6CL6 or a GAR6, possibly with
some change in circuit constants, would prob­
ably raise its upper frequency limit nearer
the 2-meter band.

This oscilla tor drives the crysta l too fa r
beyond its rated limit, but researchers work-
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FIXED STATION;
2 STACKED
9 db gain for $45.00

Net
• Gain of 9 db oYer

coa xial onlenno
• Heavy dvfy cOlutrvction
• Two half wove elements
• Con be cut t o frequenc)'
• Mounts on standard

1%" pipe
• 52 Ohm Impedance
• SWR less tho n 1.5·1

• Ha lf wove resonant
antenna

• 6 db gain over
c:oaxial antenna

• 52 Oh m lmpedcnee
• $WR less than 1.5·1
• Func:t ions without

additiona l elements
• Reduces flutter effect

and ex tends coverage

MOBILE ANTENNA
6 db gain for $14.10

Net

GAIN
ANTENNAS
BUSINESS MEN'S

FREQUENCY
or TWO METERS

(l44-170 Me)

FIXED STATION
and MOBILE

A.lSO UHF & \ -HF N.ODELS UP TO 10.5 DR

Engineen in the Communication Field
have tried Clnd proven GAM VHF
antennas to give users the ultimate in
performance . G AM antennas w ill g ive
you the " ma rg ina l" signal, in most
cases el iminate the " d ea d " spots CInd
cut down o n " pi cket f ence" effect .
Th ese cnten no s ore end fed through
on efficient hermetically sea led mateh ·
ing t ra nsfo rm er tho t is par i of th e
(mle nno . A ll models ore light in weight
end of heavy duty construction .

•

•OUTPUli
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Fig. 16

tput is taken from the plate circuit by either
~ or capacitor coupling.
In oper at ion, the electron st ream from ca th­
e to the screen grid is carrying the oscillat­
g cur rent , but the screen doesn't intercept
I the oscilla t ion current. 'Vhat misses the
reen flown on to the plate and from ther e
the exte rnal load.

Since the load circui t and the oscillat ing
op are coupled only by the elect ron beam
'om plate to ca thode, the circuit is called elec­
'on-coupled.
In addition to the oscillators already dis­

.rssed, several types of circuits are possible
nly with the electron-coupled arrangement.
uch a circuit is the "Tri-Tet" or electron­
oupled Miller circuit, shown in F ig. 15. This

circuit is capable of delivering a large power
output with good frequency stability ; it s maj or
drawbacks are that the plate circuit must
never be tuned to the fundamental frequency
!of the crystal (too much feedback might dam­
age t he crystal) and that there are two con­
trols instead of one to adjust when changing
crys tals .

Another electron-coupled circuit, described
by Edson, is the ser ies-mode grounded-plate
oscillator shown in Fig. 16. Good operation is
cla imed, with "relatively large" power output
at either fundamental or harmonic frequencies.

An excellent electron-coupled circuit which
operates equally well at fundamental or har­
monic frequencies is shown in Fig. 17. Origi­
nally described several years ago in a P-R
Cr ystal advertisement, where it was dubbed
the "grid-plate" oscillator, the circuit is also
known as the Colpitts crystal oscillator.

The cr ys ta l is used in its parallel mode, a t
primary resonance. Feedback is established by
capacitors Cl and C2. white either of them
may be made adjustable, values shown in the
diagram have proven sat isfactor y in practice.
Almost any tube may be used; good results
have been obtained with the 5763, the GCL6,
the 6AG7, and (in the non-electron-coupled
version) the 12AU7, despite warnings that
only the GCL6 and 6AG7 were suitable for the

(Turn to page 61)
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Radio Bookshop 40-R ADJO HANDBOOK, 15th EDITION- Orr
rh i, ;, f a r e nd away the best a mateur rodio
ever printed. Over 800 pages.

IW6SAl j
handb oo~

S8 .S(

Circle t he book numbe rs you wish to ord e r.
Please include cesh. c hec k. money orde r ...
or some thi ng we cen deposit in t he blink .

R235-RAD10 CONTROL FOR MODEL BUllDERS- W 'nler.
One of the best a nd newest books ayai lable on RC.

$4. 25

R24S -HOW TO USE GRID.DIP OSCILLATORS-Turne,
(K6A I). Construction & uses. o n important book. $2 .50

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

(N.Y.C. add 3"10 tax)

53-BASIC ELECTRONIC TEST PROCEDURES-Tu. ner . Thi!
book covers ius t oboul every possible typf' of elect' on'l
test equipme nt and exp lai ns in detail how 10 use il fo'
eyery purpose. Tesl ing : a udio equipment, rece !....n .
tronsmillers. transistors. photocels. dis lor tion, lubes.
power • . • etc, U OO

• • • • • •

• • • • • • •

Call .... .

DIAGRAMS-Marl" ,
e lectronic. cc, d<
circuits and cn"'e'

S3 SO

State .

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

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

• • • • • • • • • • •

Name . ..

Address

City. . .

52-HOW TO READ SCHEMATIC
Components & diagrams; e lec trical.
oudio, rf. TV. Storts with individua l
lo.........gh complete equipme nls.

47-PRACTlCAl ELECTRONICS-Hertzberg (W2DJJ). Alma s'
so lid wi th pictures. Touches lightly on mony e specn
of e lectron ics: hom ra d io, TV, t ra nsistor ro d ics, hi-fi ,
mic rowevea, trouble-shooting. Novice station. anlennas,
test equipment, etc. $2.se

50-MICROMINIATURIZATION _This is the sta ndard te llt
on the subject. Don' t see how a company libra ry can
be wi thout this one. Eyerything is going to have to be
built smaller. you know. $11 .00

Order Form
2 6 8 9 13 16 21 22 23 24 28 32

33 37 40 47 50 52 53 R235 R245 MMD
G83 QAN 86

MMD-ELI MINATING MAN MADE INTERFER_
ENCE. W htlt mekes it, how to fi nd it , how to c ure
it in homes, Iectorle s. automob il es , etrcreft. boats,
etc. O r mevbe you heven't been pleq ued letelv.
160 peqes. $2.95

G-al-FUN WI TH ELECTRICITY. This book cuqht
to fire the imeqine tic n of the teeneqer. Bui ld e
g i'llvtlnomete r, e d e moto r, en ec ge nerator. a
soleno id, e sp" rk coil, a Tesle coil. etc . Helps teach
the basics of electricity while hevi nq fun with simple
projects. 128 peqes. $2.65

QAN - SECOND CLASS RADIOTELEPHONE
HANDBOOK-Noll IWlFQJI. Eve""h;ng yO"
need to know to pass the FCC exam lind get start­
ed se rvicing two-wev equipme nt. Much more then
just a 0 & A rnenu el. $3.95

86-CONVERTI NG BC453 TO SSB $3.00

SEE AUG. ISSUE FOR LIST OF CONVERSiON MANUALS

28-TElEVISION INTERfERENCE-Ra nd (W 1DBM). Tnis is
the authorita t ive book on the subject of gettin'il TVI out
of your ri'ils and the ne ighbors sels. 51.75

32-RCA RADIOTRON DESIGNERS HANDBOOK- 1500
oages of d. sign not. s 0" every possibl. type of circuit.
Fa b ulous. Every de l ign engineer needs thi' 0.... S7.50

33-WAVE PROPAGATION & ANTENNAS- Welch. Hig hly
recommended by the propagotion e . perh a s the best
Book on the subject. $5.15

37-101 WAYS TO USE YOUR HAM TEST EQUIPMENT­
Middle to n. Grid-dip me ters, anlenna impedance me iers,
oscilloscopes. bridges, simple noise generators. and
reflected power meters a re covered. Tells how to chase
trouble out of ho m gea r. 168 pages, $2. 50

23-NOVICE & TECHNICIAN HANDBOOK - Stoner
(W6TN~l . Sugar coated theory: receivers, tra nsmilten ,
power supplies, a ntennas; simple construction of a
comp le te . talion. conyerting surplus equipme nt. How to
get a hom license and build a station. 52.85

24-BETTER SHORT WAVE RECEPTION - Orr (W6SAI).
How to buy a rece ive r. how to tune it. a lign it; build­
ing occessorie sl better a ntennas; QS L's, mops. aurora
zones. CW reception, SSB reception. etc. Handbook for
short wave listeners and ra d io emetecrs. $2.85

Look over this list of books you
should have and pick out one or two
that you 've been wanting . The way to
have a good reference library is to
build it up a little at a time. We pick
over all t he latest books carefully and
list only those which are of real in­
terest to amateurs. They're on hand
ready to ship, postage paid.
2- H ECTRICAL ENGINEERING HANDBOOK - Mcilwain.
Formulos, te blee, circuits. A reel hondbook. 1618 pages,

$10 .00

6-VACUUM - TUBE CIRCU ITS AND TRANSISTORS ­
Arguimbou. Desig ned fo r both beginners and e ngi neen.
Moth kept to (I minimum. Simple explanat ions of
complex ideas. You ' ll know a lot more obout redle
after you read this book. 646 pages. $10.25

8-RAOIO-TElEVISION & BASIC ELECTRONICS-O ld fie ld .
Log ico l presen tation and deser fptlve iIlus'rolion make
Ihis on ideol book for the beginner. 342 poges. $4 .95

9-lICENSE Q & A MANUAL-All the dope fo r commerciol
FCC lice nses, 720 pages, become a professiona l for 56.00

I)-REFERENCE DATA FOR RADIO ENGINEERS.
Febles. form ulas, q rephs. You will fi nd thi s rfltera nCe
boo k on the desk of almost every electron ic en ­
g in ee r in the country. Pub lished by lotemeticnel
Te lephone a nd Telegraph. $6.00

SPECIAL! NOW $2.50
l bo-HAM REGISTER-Lew;, IWlVKDj . Thumb­
neil ske tches of 10,000 of t he most ecfive end well
known hams On the eir tod ay. This is the Who 's
Who of hom ra d io. Pescinetinq read ing.
21-VHF HANDBOOK-Jonnson (W6QKI). Types of VHf
propagation, VHF circuit ry, component limitat ions, an­
tenna design a nd construction, test equipment. Very
tnorougn book a nd one tnat snauld be in every VH f
snack. $2.95

22-BEAM ANTENNA HANDBOO K- Orr (W6SAI). Basin,
tneary a nd const ruction of beams, transmission line s,
matcning devices, and test equipment. Almost 011 nom
slationl need a beam of some sort . • • here is tne
only source of ba sic info to help you decide w hat beam
to build or buy, how to install it, how to tune it . $2. 70
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RA·I05 POWER SUPPLY

115 vee, 60 cyc input, mu lt ip le outpuh: 20400
@ 10 mo ., 540 v @ 175 rna., 295 v @ 100
mo., 6.3 v ee @ 12 0 , 6.3 vee @ 10 e.

Tubes: 3·5004, 3·2 X2, & 1-6X5.
Wi th tubes .. . • . • . . . . • . E.Il c. Cando $9.95

COMMAND SETS!
Q • .5'e!" RE CEIVER : 190 ·555 lie. Exc~ l1 ~n l. .. • $9.9.5
3· 8 MC RE CEIVER : Jo: I cell~n l. •. . . . ... . .. . . 7.9.5
6·9 MC RECEIVER : xxceuent 7.95
2.1·3 MC TRAN SMITTER : Excellent N EW 5.95
3·4 MC TRAN SMITTER : F.Irellent. ....... • • 9.95
4·5.3 MC TRAN SMITTE R : EI<'elll'nt. ..... .• 4.&"
5.3 ·7 AC TRAN SMITTER : F.I~Il~nt. •...•. . • 4.9:)
7·9 MC TRAN SMITTER : I-: I rel lenl . 1. lke New 14.95
MD·7/ARC·5 PLATE MODULATOR : For , 11

or the ,bove Tr. m mlt tH s. I ·: ~ r ... lll'n t . ..Only 4.95

NEW TR ANSMITT ING TUB ES

4-65A ... .••. $ 7.50 4CX250a •• • . $22.50
4.125A •• •••• 19.95 4-400A • . • .• • 25.00
8298/3E29 • • • 4.95 2C39WA . . • • • 12.9$

WRITE IN for new Borgoin Bulletinl
A ll orders FOB Los Angeles. 25% deposit re­
quired. All items subject to prior sole. NOTE
MINIMUM ORDER, $3.00. WRITE TO DE PT. 73
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rcuit ,
'runing of the output circuit is relatively
-oad : it needs only to be peaked at the center
: the oper ating range. Since the output a nd
scil lat .i ng circuits are separated, output tun­
Ig has almost no effect en frequency. This
lea ns that , like the P ierce, no adjustment of
1€' oscillator is necassn ry when changing
ryat a ls. In practice , this circui t h as bee n
JUDd to delive r approximately the sa me out­
u r ac a 'I'r -i-Tet when used with t he same
ubes a nd crystals, at a net sa ving of two
djustments per cryst al cha n'je , a s well a s al­
owing fundamental operation when desired .

Some circuits recommend by crystal manu­
act urers ha ven't been discussed yet ; these are
dl va riations of circuits al ready shown. F or
nstance, Int er na tional Cryst a l r ecommends
.he circuit shown in Fig. 18 for use wi t h its
·u ndamental-type crystals. T his is a P ierce
[leetr on-coupled circuit, with capacitor s a dded
rom each side of t he cryst al t o g-round t o
ta intain circuit capacitance at 32 mmfd (In­
ernat ional's design va lue) .

The sa me manufacturer recommends the
ircuits of F ig. 19 and 20 fo r overtone use

vith third- and highe r-order crystals , respec­
Ively. T he t hird-ord er circuit is simply a ba sic

. li ller , while t he higher-order oscillator is a
~e ry slight modification of the Butler g round­
ed-gr -i d circuit.
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6



•

+ 105

" .

.01

-105

220
TO

220K

--

•OUTPU

Fig. 19

All the crystal oscillator circuits descrlbec
so far have one thing in common-c-they'r,
s ing le-f r equency affairs. T hat is, t hey provide
spot frequencies determined by the individua
crystal in use rather than continuous coverage
over a ham band . Continuous coverage, most
people feel, is the province of the VFO; they
reserve the cryst al for spot frequencies where
stabili ty is important. However , t he crysta
oscillator can provide much of the flexibility
of the VFO if properly used. One method has,
al ready been me ntioned ; this is the method of
attaching a trimmer capacitor to the circuit
to "bend" the crystal's frequency a little. The
amount of variation obtainable depends botH
on the individual crystal and on the amount
of frequency multiplication which follows the
oscillator. For instance, ' V9K LR has used this
trick to obtain 30 kc adjustable range on 2
meters, starting from a 4 me crystal. A more
extreme case is reported by \V4KXI, who uses
a special 8-mc cryst al in a unique circuit to
obtain a f ull megacycle of frequency swing
on 144 mc. Details of the circuit are given in
his article; it's too long to reproduce here.

Another approach to variable-frequency op­
eration with crystals is the "frequency syn­
thesizer," a device which uses a number of
crystals ( sometimes as many a s 30) to obtain
spot frequencies one kilocycle apart over all
ham bands up to 50 or 144 me. These devices
work by mixing two crystal-controlled frequen­
cies together, then selecting either the sum
or di fference as desi red. Often the process is
repeated sever al times to come up with the
proper output frequency.

Like a ll multiple-mixing processes , use of
a frequency synthesizer is subject to the bugs
of spurious mixing products; they show up
here as outputs at undesired frequencies in
addition to the desired output. H owever , when
properly designed, one of these gadgets can
combine all the best features of both crystal
and variable oscillators in a single unit.

Such a unit has been described by W2JKH
(see bibliography) and others are also in
print. All share the disadvantage of com­
plexity; that's the price you pay for flexibility
plus extereme stability and reset a ccur acy.

By combining both the frequency synt hesizer
and the "rubber crystal" tr ick, you can achieve

at your distributor

VHFUHF
ASSOCIATES

_ P. O. BOX 106B
FAIRFIELD. CONN.

Really dresses up the shock. Wall or table mount. Stul
cese in block o r g rey, bright red letters on wh ite back.
ground. 10'12" x 3112" x 3", Ava ilable in other le e ­
gouges, with your call letters, or whot do you wont it to
soy ? . : . a dollar exl~a. AC/ DC 6-12-120v (specify) .
Con shme out bock Window of your cor at night
mount on your rig , ou tside shock d oor, or where hov~
you.

417-A GRO uNDED GRID P RE-AMP LIFIE R
$2 1.95 LESS TUBE $39.90 W ITH TUBE
Eli minat.. the CUt'!llI work fro m your ma tchine prob-

Ierne, Quarter ..... ave linear balun tra nsformer.
Any f requ eney from 100-500
Any Im peda n ce ratio between 50 and 600 ohms
Write fo r bulletin E50·600

NUVISTOR PRE-AMPLIFIER
EXCEllENCE IN PERFORMAN CE

MODELS TO COVER:

" 8-60 MeS-
MODEL G-50

140-150 Mes-
MODEL G-IH

210-2to MeS-
MODEL G_220

410--150 MeS-
MODEL G-432

BULI.ETIN E-51Z'-,

$19 95 Euh unit i~dh·id uIl1l7 aliened (or
• optim um norse fi gure.

STANDIN G W AVE RATIO
MODULATION MONITOR
FIEL D STRENGTH METER
LINE l O SS
52 ohm model : l52
75 ohm model : L75
BULLETIN E-527S

$24 50 Eoch un it individually aligned to
• insure p e rfect meter colibretion.

Give Your Shack
That Professional
Look

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

41NSTRUMENTS INONE

AUTRONIC KEY AND KEVER

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

FREE TR IAL
Fully transistorized, digi­
tal circuitry keyer elimi­
nat es erratic sending.
Precision . made key will
not walk; is fully adjust­
able.

Electrophysics Corp.
2500 West Coast Hwy.
Newport Beach, Calif.
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1307 CENTRAL A VENUE

K A NSAS C ITV. KANSAS

Complete with brac k ets for "In- t ower " m ountlnc
a nd direction Indicat or.

• Worm cut In t o larce. one-piece st eel jac k shaf t.
; 4· th ick gear welded to main~haft and specia lly
hobbed. No keys, no screws, no pins to work loose .

• H l a:h st r e n at h r oto r withstand s 12,0 0 0 inch
pounds. Absolutely will not drift or pinwheel in
h igh wind .

• Hia:h t orque. '" H . P. c ust om built G. E. motor. 11k
R. P. M . turn ing speed.

• Continuous r otatio n in either direct ion with 50
o h m coax feed sys t e m throu gh rotor. 50 -239
con n ect ors.

Rad io Industries Inc. unco nd it ionCl lly gUClronfees C111
products C1 gClinst C1n y defect in mClterial or workmon ·
ship for CI period of 90 doys.

S EE YOUR DISTRIBUTOR
RADIO INDUSTRIES INC

WORKS LIKE A BEAMI - _

BUT - IN All DIRECTIONS AT ONCE
EX TREME lOW ANGLE RADIATION
NO MATCH REQUIRED - 52 OHMS

GRADUATE--
TO MOBILE ANTENNA PERFECTION!

WITH THE EBCO
SKYSWEEPER SPECIAL

2- V2'" diom. porositic e lements
1 -~" diom. driven eleme nt
1- % " diom. element

4 ELEMENTS - BECAUSE
THEY WORK SO MUCH BETTER!

EBCO MANUFACTURING CO.
Box 895. l os Amigos Stotion, Downey, CClliforniCl
Box 416. Villoge Stotion, WCluen, Michigon
Box 23. SlonehClm 80, Mo ssochuseth
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American Radio R ela y League, The Radio Amateur's
H a ndbook.

K B. HIett. W8CBM, F~I a nd TV Interferenee on the
VIIF banda, CQ, December. 1957. page 46 .

Warren H . Clark. W 6COK, Crystal Peequency Comp a ra ­
tor, QST. December, 1959. page 53.

Buchanan , J ohn P., H andbook of Pi ll'zofo!e('tric Crystalll
for Radio Eqalpmfont Designers, WADC Technica l Re­
port 56·156. October, 1956 (available through t he
Office or Technical Services, U . S. Department o f
Com merce, Washin gt on 25, D. C.• ror $7.00) .

William A. Edson. Vacuum Tuhe Oscillators, John Wi ley
&: Sons. I nc., New York , 1953, pages 113. 205, 208-218,
a n d 224.

Hen ry G. Elwell. J r .• W2JKH. A Crystal S)·nthesizer. CQ.
November. 1959. page 34.

Jim Kyl e, K 5JKX, Cr ysta ls , Popular Elec tronics, Ap r il,
1960, page 83.

Hen ry J . Saborakv, W 4K XI. A VHF Variable . 'requency
Cr ysta l Excf ter , QST. November, 1960, pa ge 27.

He rma n Shall. W 3nWK, VXO-A Variable Crystal Oscil­
lator, QST. J anuary. 1958, page II.

F . E. Terman. Eleetronte and Radio Enlt"ineering. F ourth
Edit ion. McG raw~HiIl, New York, 1955. chapter 14.

Edward P . Tilton, W IHDQ. Shift ing Frequency W ith
Crystal Control World Above 50 Mecacye)e8, QST ,
August, 1956, page 61.

Fig. 20

complete coverage with no blind s pots, on every
ham band. However , at a sligh t sacrifice in
st abil it y and reset accuracy and an enormous
gain in cons truction simplicity, you ca n do the
same t hing with a VFO- a nd that's the sub­
ject of our next technical article.

BIBLIOGRAPHY

Letter

Air Force Mars Eastern Technical Net
Sundoys 2-4 PM ED ST 3295kc 7540kc 157 15kc
Sept. IG--Business Meeting
Sept. 17- Doing t he job with phot oe lectrics.
Se pt. 24-C ommunicotions receive r design.
Oct. I- Powe r ge ne ra tion in the a tomic eqe.

Hil Wayne :
Allrigh t w ise guy. whut d id you do w ith page 72 or

the August issue T I desperately need that K2PMM KW
to complete the portable r ig I have in m ind. I t includes
a mlnibox sized 75 A4. 50 foot por tab le collapsible
tower and new sola r / terra (combining sola r power w it h
t he p le ntiful ground our-rents] transistorized power sup ­
ply. Publish it right awa y or I'll tell everyone tha t
you sec r etly write articles for and su bscr ibe to QST .

Wm MaRee W2CDJ
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N. Hollywood, Calif.
(

14 Me

7250 Hinds Avenue

path New York to San Francisco (2,600
miles), the local time centered on the mid-point
of the path will be 1% hours later than at
San Francisco and 1 Jh hours earlier than in
New York (the time difference between New
York a nd San Francisco is 3 hours). Looking
up the H BF 's next to the 2,500 mile listings
will give the HBF to use. In San Francisco
subtract 1% hours from the time periods listed
for local time and in New York add 1 % hours
to the time periods listed for local time.

AIR ELECTRONICS CO.

$44.50 for 125
WATTS 0185')'.

efficiency !

Ouol Output:
sccv @ 200 MA.*
2S0 V @ 100 MA.*
ripple le n than 1%

*0' any combinc-.
fion of eorrents to­
talling 125 walts .

Inp ut: 12VD C positive or negative ground.
FOOLPROOF - No loss of expensive power
transistors thru wron g connection - completely
p rote cted from wrong polarity or HV short.

Small. but mil)hty! 4 x 4 x 5!
AIR ELECTRONICS $44 50MODEL PS·12·125 •

AMATE UR NET
P05toge Po id
MONEY BACK GUARANTEE-l-YR. PARTS WARRANTY

SAVE MONEY. SPACE, WEIGHT - CONVERT YOUR
SHACK OR CAR TO A IR ELECTRONICS TRANSIS­
TORIZED POWER SUPPLIESI

WATT FOR WATT
-UNBEATABLE!

1MC:3.5MCLEGEND

250MlLES

UNITED STATES SHORT PATH

PROPAGATION CHART

2,000 MILES

SEPTEMBER 1961

1,500MILES

2,250 MILES

1,750 MILES

Advanced Forecasl: September 1961

7S0MILES

500MlLES

David A. Brown K21GY
30 La mbert Avenue
Ferrninqdele , N. Y.

For the DX propagation chart, I have listed
the lI BF which is the best Ham Ba nd Fre­
quency to be used for the time periods given.
A higher RB F will not work and a lower REF
somet imes will work, but not nearly a s well.
The time is in GMT, not local time.

1,250 MILES

Good: 6-20

Fair: 4-5, 21-24, 27-29

Bad : 1-3, 25-26, 30

SEPTEM BER 1961

Propagation Charts

'.000 MILES

G M.T. 0 0 01 02 03 04 05 06 ' 07 08 0 9 10 II 12 13 14 l5 16 17 IS 19 20 21 22 23 24

2,500 MILES

The Short Path propagation chart has been
set up to show what RBF to use for coverage
between the 48 s ta t es. Alaska and Hawaii are
covered in the DX chart. The use of this chart
is somewha t different than the DX chart.
First, the time is the local time centered on
the mid-point of the path. Second, the distance
given in miles is the Great Circle path distance
because of the Earth's cur va tur e. Here are a
couple of examples of how to use the chart.
A.) To work the path Boston to Miami (1250
miles), the local time centered on the mid­
point of the path is the sa me in Boston a s
in Miami. Looking up the HGF's next to the
1250 mile listings will give the H BF to use
and the time periods given will be the sa me
at each end of the circuit. B.) To work the

-- - - - - ,



Ham Headlines
If hom radio makes thr f1e-tI'spop~rj i" your t<nl'n f'/NlJ t

tend a clippi"9 to Marvin Lipton VEJDQX. 311 Rose­
mary Road, Toronto 10, Ontario, Canada. Marvin rUKS the
i'J News Service, a m01lthly publicatio... st'1I1 to (Ill editors
of club bulletins. lie will digest the most important
stories that are submitted each month for us to pr in l in 73.

IIAMS HELP BLiSD PEOPLE

(Toron to Daily Star.) When a group or 30 bli nd people
began to look fart her afield for more chess competition .
VF.3TC nnd VE3AEO came to the rescue. Both h ams
provided commun ications for the sightless p layers who
a re members or the Canad ian I nstitu te For The Blind
Chess Club. It was hoped that the first 73 move game
would provide inspirat ion for other hams to take u p the
call a nd lend their rudio time to other eNI D p lay ers .

(P h ila dtlph ia Inquiree, sub mi t t ed by J . Rcaewald Jr.)
A photographic description of a series of earthquakes in
San J ose, Costa Rica, was Kive n to a Philadelphia radio
ham recently. W illiam W eisbord, 57, was talking to a
fellow ham in Costa Rica when the quake hit and forced
the station to so off the air.

W cisbord learn ed f rom a nother stat ion in Costa Rica
that no eerfoua injuries had occurred althoulrb con­
siderable property damage resulted. The same night
other stations were monitor ed and they also reported
earthquakes in their areas.

New Books
You know, you could do a lot worse than

keep up with the Rider Electronic Technology
Series of publica tions. The latest in this ser ies
are two books by Dr. Alexander Schure, one
on Transforme rs (# 166-37 @ $2.00) a nd one
on Fillers and Altenuators (# 166-36 @ $2.25) .
The books give you a thorough treatment of
the theoretical and practical a spects of these
circuit elements. These books cover ea ch ele­
ment of electronics with care that could never
be used in a single book.

Locate and Eliminate Interference

How To Locate and Eliminate Radio & TV
Interference, Rider # 158, $2.90, is the second
ed ition of this book-covers the subject quite
well. It explains what makes noises, what you
use to track them down, how you go about
finding some of t he more difficult ones, and
what you do about them after you've located
t he miser y.

Citizens Band Radio

Cit izens Band Radio, Rider #273, $3.90, is
more handbook than anything. It gives all
the r ules , covers just a bout every piece of
ava ilable equipment and its appl ica t ion, t he
a ntennas , power supplies, kits , servicing, etc.
Ha ms, whether t hey themselves like CB or
not , are expect ed to be experts on the subject.
This book will make you an expert.

Tra nsistor Substitut ion Guidebook

T he new Rider (# 276, $1.50) Inter national
Transistor Substitution Guidebook for direct
trans istor substitutions has been badly needed.
It lists over 4500 direct substitu tions of Amer­
ican, J a panese, Br iti sh, Dutch, French, Ita lian
a nd Ger ma n transistors.

Basic Mathe matics

A lot of fellows, as a result of the terrible
teaching methods being used in many schools,
have gotten the idea that math is not for t hem.
Since math is so f undamental in our hobby it
stands to reason that t his trauma should be
r epaired if possible. This book ( Rider #268-1,
$3.90) cer t ainly should get almost anyone
over the idea t hat math is hard to understand.
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fOR OVER 25 YEARS ONE OF THE WEST'S OLDEST AND LARGEST fiRMS
DEVOTED EXCLUSIVelY TO AMATEUR AND- ELECTRONIC EQUIPMENT.

1331 India St. San Diego 1, Calif.
P. O. Box 1728 BElmont 9-0361
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the original

Saturn 6 Antenna only . ..$11.95
Saturn 6 plus mast &

bumper mount $16.95

\Ve make a lot of other antennas, but
th is is our best seller. Write for info
on this and other antennas. Order
through your local parts di stributor or
direct.

Verticals were tried first for mobile
work. 1\105t fixed sta tions used horizon­
tal pola r ization and could hardly hear
the mobiles. Flutter was a ser ious prob­
lem. When Hi-Par introduced the Saturn
6, mobiles found they could work fixed
stations over amazing distances and
that flutter was a thing of the past.
Ignition noise was grea tly reduced too.
The antenna became very popular for
fi xed stations too since it was omnidi­
rect ionul and horizontallr polarized.
Beams are grea t, but much of the time
you want to talk to sta tions in more
than one direction at a time.

WE L L

How come thousands of these little
gadgets are riding a round on the backs
of ca rs all over the country? AmI how
come so man y are in t1 ~C ut fix ed loca­
tions?

HI-PAR
Produ~is Co.
FITCHBURG, MASSACHUSETS

CT·120

• Completely sell-contained , including VFO an d pow.
er supply (115 vac)

• Single-knob band-swit chin g on 10·15·20·40·80 me­
ter bands

• Piate power input: 120 walts CW; 80 watts Phone
(AM)

• Time-proven reliable 807's parallel Imal ampli fier

• High-efficiency screen modulat ion

• Oscillator cathode keying with Clamp-tube key-up
protection

• Temperature-compensated VFO accura tely cehbra­
ted on all f ive bands. VFO/three·crystal selecto r
switch

• Pi-network output matches 30· to IOOO-ohm loads

• Built with high-quality, conservat ively-rated com­
ponents

• Functional panel layout provides maximum oper­
ati ng convenience

• Cabinet Dimen sions: 15%" W )( 8" H x 9%" D.

Expressly designed for the amateur who wants
a complete general- purpose transmitter in a
single. easytc-operate package, the CT-1 20
provides all the most important features at
a truly economical price.

,

NEW
FEATURE·PACKED

TRANSMITTER

combines rea l operating convenience

and dependability with the high per­

fo rrn ance usually assoc iated wttb

'more costly equipment.

920 Shu lman Ave. • Santa Clara, California

FEATURES

OROER OIRECT FROM FACTORY:

Amateur net price: $187.50 f. o. b. Santa
Clara, Calif., completely wired and tested,
with tubes, less crystals, key, microphone.
Shipping we ight: 40 Ibs. Complete descrip­
tive literature ava ilable on request.

CRAFTRONICS
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Hondles -

0('1\'1
$67.50

r .O.B. Factory
Other M6dels
ffll m 549.50

For vea rs I 've wanted to put a mobile rig III thr
fllmity bus, but the XYL I\lwlI~' s eompln Ined t hnt. it g01
in the way of her knee's. Now I cn n h nve a 1{1l'lur
ril{ht under her nose and she won't even know it's there.
She may think I've finally blown my gasket when I ete rt
alking t o someone but that 's alright because she t.hin ks

I' m nut's anyway, so that won't be anyth ing new. My
on e big hope is that it will be as Inconsptcuoua in the car
a !l it is in the magazine. I wonder if you have any
H('n's for an invi sible wh ip to go a long w i th t he rig 1
'l'he regula r whip may give me away. I thought I m ight
I>e able to use B throat m ike Instead of a band m ike,
then I cou ld crank up the gain and just mumble, my
w ife snys I mu mble " II the t ime nny way so she will
be IIS(''' to this an d may never catch on. I can ha rd ly,
wait.

So listen close on 20 meters in the near future w avn
and when YOU hear a lnrg e clea r IIPOt of bea utiful dea d
silence )'OU will know I' m on the air. By the way
have heard a lot of guy's around town grumbling:
seems the prinler' s left this as-tiele out of their magazine.
Well I'll loa n t hem m ine when I finish t he r ig. W onder
what you have for n ext month....

Earl S pen cer KtFQU

Dea r Wa)'ne :
I just Ilnlshed reading Frank Merri tt, J r ' s fine article

"The Drake Receiver" in your August issue. There are
a few points however, .....hich I feel requ ire some elar t riea­
t ion . F irst, a ll 2· Ds have a fas t AVC decay time of .025
seconds rather than the _05 second figure men t ioned in
the article. W hi le it was true that the 2-A has a .05
second decay time, t his fi g u re was r educed in the 2-11
to perm it greater ease in operat ing b rea k-I n CWo T he
first audio a mplifier stage consists of the triode section
of an SBN8 tube, The two diode sections in this tube
are used as bins rect ifie r and A M noise ('tipper reepe.'­
tively, T his erraneement is com mon to all 2-Bs as well
as many 2-As.

There ha ve been no significa nt modificlltions in the
2· B since production began, so n modification eer-viee a ll
it is no t a vaila ble nor necessary. Because o f t he ex penee
involved and the chassis alterations which would be
required, we do not feel that it would be practical to
modi fy ea r-lie j- 2-A r-eceiver-s to include noise l i mit~ r

circuits and are not olferinll' such a sen' ice.
It is also worth noting that the 2-8 combines the

advantages of a "ham band only" receiver with the
capabffit. iea of extended coverage. It ill e q uipperl w i h
five accesso r-y bandwidth posit ions w hich per m it the
addition of five 600 KC tuning ranges between 3.5 anrt
30 mc by merely addinlt the appropr:ate crystals to the
respective socket. Th is featu re ill pnrfieulu rl y use ru t (01'
" MARS" coverage a nd would prevent it from becomirg
obsolete in case changes were made in amateur band
fr-equency allocat ions.

All of us here at t he R.I,. Drake Company were well
pleased with the a rt icle and we would like \'ery much
to congratulate Mr . Merritt on It job well done.

Ja mes F . Waits , E n ltr , Ut pt
R. L. Drake Company

FOR 10 - ,,- 20 METERS

• SING LE FEEDLlNE- 3 BANDS (apli ano l)
• HIGH GAIN. HIGH FB R • LOW RADIATIO N ANGLE
• HEAT TREATE D ALUMINUM END SPIDE RS
• HUSKY fO RMED ALUMINUM BOOM.TO-MAST FITTING
• RUG GED 2" DIAMETER TUBULAR ALUMINUM BOOM
G ain: 10 db an 10 a nd 1.5 - 8 db an 20. FIB Ralia 24 db.

Law W ind Resistance _lighl Weiglt" only 21 lb • . - TV Rolor
Lo w SWR - Pre -tune d Refht</or Coils - No Stubs

Tlte ( UBEX MK III gives you 3 FULL SIZE, f ULL EFFI CIENCY,
beam antennas with sepo ro te FUll WAVE driven elements
on e a ch ba nd . All this in Italf the horizonta l space required
by a 3 el, 20 mtr . beom .

WRITE

TO\VERS

Richmond, Mich.
Chicago
Shelbyv ille, Ill.
Linco ln, Ne b.
Ogden
A lbo ny, Go.

Ieeksenvllle
w hot they look like just d rop a
the call a nd QTH whe re you con

Hy-Trock towers are now loca ted in th e f oll ow­
ore os ;

Boston
5tomford
Passaic
Troy , N. Y,
Cle veland
To ledo

KTV

If you'd like to see
co rd ond we' ll send
se e it.

Give A Laola

P.O . BOl( 294 • Sulli van, III.
( S "f' IIU,. ",I "" PtlllP 6 , M a , ch , 73 Mag.)

This malt:ulne \\'11 bellun aereral years alto In In ..ITort to
pro1'lde the YIIF man with bh own publication de..ot...1 en­
Iireb 10 the world aOOI-e 50 me. ~Ince In beginnin g, Th. VHF
Amateur hll Il:ro....n to th e point where 11'. nOl.. enjoy reeder ­
ship In all flrty statel and o..er twenty tereten eountrtcs-' "
a lolal or more than 3,000 circulation (aU VHF men j . We
are proud of (H.1f IIlUe endelior, and would like yOU 10 become
.. part of it We Ire now bringing our s{' ll'<'t groUP 0' ruden
fort)' p lO llll ~ month of all we can get our naru's on that PH­
talns to YIIF. In the past few IUlle. or aSl WI' have men ­
tioned the names or artlcles In our current Issue. nut our July
h sue II lI such a great lucceu that we'll jus t lurpr h e you wtui
It elN'pt to ny Ihat we hare regular columns on )Ioonlxlunce.
Propagat ion "·ore<'lI .t fOT 6 and 2. Free Tradinl p est , g,S.B ..
and much more. In addlttcn. we are givino away UllVwteo,
tran lmitters, and a Cl8g g 99'er transceiver! Head how to win
hundreds of dollars wonh of gear I Ask to start Y(H.lr l ubscrlp­
tlon wllh the July Inue. Subscri ptions: $2.00 for one year,
$5.00 for three years. (Send Quarter for IImple). Edltor ­
Publhb~r : Bob Brown, K2ZSQ.

THE VHf AMATEU R, 67 Russell Ave . Dept. EX,Rahw a y,N.J .

THE VHF AMATEUR

Lette rs
il rar " 'a yn l' :

Jus t flipped the back covel' of Auzust 7:1 closed wit h
my usual smug grin of satisfaction, but this time you
have hit an article that really takes my fancy. I re fe r
to the ar-t icle about the KW transistor mobile trnnsm ttter
on p:l~e 72. You have finally h it on what I've been look­
ing tor for years and I am starting to build i t imme­
diately: that is just as soon as I can find the parts
in the catalogue. Can't seem IQ find some or them.
Ha d the same trouble linding t he pn r-ts list in the article.
You really have to look this one nver- close as it tends
to elude you. Hope I don't have too much trouble identi­
fying t he parts wh en they come.

68 73 MAGAZINE

-



69

869.50
2.25

14.95
18.95
29.95
39.50
4.95
2.95

29.50
P.U.R.
19.95
2.95
1.95
4.95

12.95
14.95
7.95
7.95
2.95
9.95
2.95

518.50
12.50

49.95

SIX

LW·51

THINKING
(O R TWO)

Ofher products:
LW.61 VHF Converters . .. . .
LW·80 PreMAmplifiers • •• • • •

LW·72A Transmitter Power
Supply ...... . .. . • . . . • .•

6M 50 watt 2M 45 watt
Kit price . •. •• . $37.50 $39.95
W/tubes & xtal. 49.50 54.95

Both models in kit form have over 85 chassis
part s mounted and all difficult soldering com­
pleted with explicit wiring instruct ions and
photo-diagrams. Xtal osc, using low priced
8 me xtal s, multipli er Is ) , strai ght-thru final.
two sta ge speech amp. push-pull modu lators.

May be converted to LW·51 DELUXE
fo r 525

LWELECTRONIC LABORATORY
ROUTE 2 JACKSON. MICHIGAN

BC·221 FREQUENCY METER.
L i ke New .

85ke I F Transformers
ARC-12. x ew. 19t ea. 3 for . .• •. . . • . • . . • •.

BC· 60! FM Reeeiver
20-21 .9 xre. E xc. eond.•.. . ....•. •••.•• .• •

B·603 F M Reuiver
20-21 .9 l f c. Brand New . .. • . . . • • • .. . . • . . .

BC-923 A F M Recei ver
21-38. 9 sre, B rand :\e"' .. .•.....••..•.•.

ART _13 Transrnltt er
with tubes & metefB. used ... ........••. ..

BC·6C4 MF Tra nsm itt er
with tubes. B u nd x ew • ....•...••...• ...

Ante nna Mast Base
&: 3-3f1" :\Jest g eencns .. ... _... _. • . • . • .

ARC·2 Transceiver . Collins
Permeahlll ty T un..d O~cl ll a tor Exeell..n t . ...

APS.19 "X" Ba nd RH . Trans.
with 2.135 :\fagnet ron ... ..... .........•...

APS -20 " S" Band Synchrllnizert
with 34 t ubes •.... ...•..• .• ......•.. ...•.

ID .6/ AP N-<4 Indicatllr
less tubes • . .... .......•.... ..•.....•...•.

B·442 Antenna Relay
with lIeter &: Vae. Cap............•... ..

A RR-2 Receiver.
11 t ubea with en convers ion .....•... .....

A RC-3 AM Receiver
100· 156 :\fc. E xcellent .•..•.......... .. .•.

A RC·! AM T ran smitt.r
100· 156 !orr . F: ~ c{'lJ cn l .

I. IJOA S it nal Generator ,
100-156 )Je... ..•.• •.•.•••.. ...•..•...•..

1-95B F le ' d Strentt h Meter,
100·156 :\fe...... ........ ..... .....•... .. .

DM -34 Dyna motor.
brand new ..... ...•.... ....... ...• ...... .

OM -35 Dynamotor .
brand new •... .............. .• .. . .. ...•..

KY65 / A RA·26 Automati c Keyer
as eOQ\'erted In Ihll \uue of '·13· ' ..•.....

Send Money Order IIr Check Wi th Order

Wrile Jo r n u ller ;" No. 33 - l.OA DS O F B .4RGAI.'YS I

R W ELECTRONICS
2430 S. MIch igan Avenue • Dept. 73
PhOlle : CAlumet 5- 1281 Chltlilgo 16. II linoll

Renewals

July was the nip and tuckiest month yet,
'otewise. T he T wo Meter Nuvistor Line Ampli­
ier n udg ed out Tinker-Toy for T wo by only
welve votes out of over 1500 for each ! \Ve 'll
ontinue to r un Nuvistor ar ti cles in spite of
~CA's com plete indifference to 73 a s a n adver­
ising medium. \Ve have severa l more good
quvistcr a rticles be ing pre pa red for publica­
.ion, including a fine 220 me converter.

Ou r big Pandap tor wa s in third pl ace by
mly seventeen more votes. Nine votes behind
vas our B ig Technica l Article on power su p-,
plies, and tied with it was \V7CS.J's article on
!\i\I systems. That was quite an issue. Be sure
:0 send in your vote for articles you like best
in this issue a s this helps me to decide what to
publis h in the f uture an d pays off the winning
au thor-s with an extra SO % pay.

Aug us t should be a l ight month for votes ,
bu t they are coming in hot and heavy. T he Nu­
vistor converter seems to have a strong lead
so far, but a sudden s urg e of votes for the
Impedance Br idg e or the Deviation Meter could

hange t he order. You may have not iced t hat
Ihere was a pl ace to vote for the most interest­
ing ad on t he card too. I ha d in m ind g iv ing

aybe a 50% rebate for t he ad which win s this
ote each month. T he purpose of th is would
e to encourage companies to put a little mor e

effort into their advertising 811d eventually
make the magaz ine more inter est ing to r ea d .
The Drake ad is lead ing so far, with Clegg
Labora tor ies not far behind .

(W2NSD from pa ge 4)

July Votes

SEPTEMBER 1961

Bill K8LFI

'a r '\-a yn e :
OOp6! is doubly appropriate for yet- J u ly issue. Do n ' t
z. know a dipole from a vertical ground plane either 1

Hi. (Page 8.)
Would you please in fo rm our readers that they should
058 out "18 inch elements and two of the" in the
rhth se n t e nce below the picture of the " T inke r Toy
tree Element Hea rn' on page 10. Otherwiae they w ould
d up withsix Quarter wave seg me nts in the driven
erne n t, T houg h t I marked that "delete" on the
·oofs.
.My o n ly o ther complaint, Wayne, is that you really
It your readera o n t h e spot in asldng- them to vote for
.e best articles each month . There are so m a ny good
I t'S in this month that a fellow cou ld develop some
•rt oC comp lex in attempting to make s uc h a weighty
eeiston . Keep up the good work.

\Vith sever a l thousand su bscr ip tion renewals
all coming due this month I was a bit worried
about how har d a time we would ha ve in get­
ting the f ellows to re-subscr-ibe. I needn't; huve
wo rr-ied. \Vit h s t .i l l one more issue to go t here
are now less than 500 who have not renewed!
If your stencil ends in 91-0 1-N1-Dl then you r
subscr ipt ion is running out. Send money.

•



Amateur &CB Crystals Advertisers

A'MERICAN CRYSTAL CO.
P.O.BOX 2366 • KANSAS CITY 42. MO.

Citizens Band transmitter crystals in stock
for the following equipment: JR-800, 7BlA,
CD!. GWlO, COS. COI OO. COlOOA.
TH330, C27, AT20, Messenger, ~ I K7 ,

H2700. T1\9lO. 27C2. E027. CHll7.
CDD.", e n . HPIIS. C0 27, TECT. Guar­
anteed .004% of nominal: $3.00.

Air 65
Alden 27
All ied , 47
Alltronics-Howard 55
American Crvstel 70
Arrow El ect ronics 25
Burghordt . 51
B & W .. 43
Cebre! Motors 9
Cendee .. . 53
Centre! Electronics .. " I I
Cle rk 70
Clegg 3
Cclumble . _ 61
Cornell -Dubilier 15
Croftonics . 67
Cube~ 68
Cushcroft 56
Ebco .. 63
Editors end Engineers 57
EICO "... .... .. . 5
Electro-Physics . 62
Elliott . 29
Evens . ......•.. ..... 55
E-Z Woy Towers . .. . . 27, 54
G A M 59
Gloss . 58
Grehe rn 57

Hem TV Book 56
Heeth 19
Hl-Per 67
lntemetionel Crystal 13
Jennings . 4
J ohnson Cover I'
KTV 68
Lefevette Redic 73
L-W Electron ics 69
Netlcne l Redic . Cover IV
Neil 17
Novelties 57
Petersen .. . Cover III
P & H .. 51
Oueker . 52
Redic Bookshop . 60 I
Redic Industries 63
Revco 70
Roberts [f-Beem s] 54
R-W .... ... . . 69
Shure 2 1
Spece Reider 41
Springfield . 70
Steller . . .. . 62
Subscriptions , , 4-
TA B 71
Tepetone 45
Technical Moteri.'!1 Corp 23
Te lre x 55
Te~os Crvstels . . . .. . 49
VHF Ameteur 68
VH F· UH F Associates 62
Wottmeter 52
Western Radio bb
World Redlo l abs 31

190-48 99th Ave ., Hollis 23, N. Y.

All crys tals for amateurs are
se t at 20 mmfd. hermeticall y
sealed wi th pins optional :
.050" (CR· l) ; .093" ( FT·
241/ 3 ); .125" (HC·G); W'
centers .

2500 kc to I5,000 kc, funda­
mental frequencies 15 me to
30 me, third mode

30 me to 50 me

AR 20
I

AMERI CAN

1
1(,(;.6.MO.

Dept. H-9

$3.50

$3.00

JIM CLARK * Wl ULU
KIT WIIUNG & TESTING LAIJS

REPAIRS & SERVICE ON ALL MAKES Of HAM GEAR
ANO

TEST EQUIPMENT, CITIZENS BAND GEAR & HI.fl
2 Aiken St. Tel. HEmlock 2·3600 Derry, N. H.

A LL WORK G UARANTE ED

Reyco Multiband Antenna Coils
Tro p s fo r d ipoles • •• high d renglh . • • moisture
proof guoronteed to hondle 0 fu ll KW.
Model KW-40 coils will, w ith 0 lOa foot o ntenno,
provide ope ro lion on 10 ·1 .5-20·40-80. $12 .50 " ,.

f or information on othe r models w rite =
fRED L. REYNOLDS W2VS, 492 R(lven,wood Ave.,

Roche,t., 19, New York

-6 METER "PACKAGE DEAL"...
only $19.98 postpaid

Consisfing of the following:
I-VANGU ARD 5 watt. crysta l controlled R.F.

tran smitter $14.99 list
I-VANGUARD modulator for ca rbon and

crysta l mtkes $1 5.99 list
I-VANGUARD c rys tal co ntroll ed convert er

with broadcast band out put ..... $15.99 list
A $46.97 value for only $19.98

All un its ere new printed circui t mod ules, tested
a nd complete with a ll lubes and ct ys tah.

Req uires 150 to 300 volts d .c. ond 6 or 12 volts ,

VANGUARD ELECTRONIC LABS

70 73 MAGAZINE



WR ITE FOR CAT ALOG­
End on 25t

8 1L ICON-5U40-8PEC IAL ! 11
OCT AL S IL i CON DIOD E RE.
PLACEMENT 11 20RN. /1 6QOPiy

SJ..90 @ . 3 FOR $10.

GENERAL PURPOSE-P NP­
COMPUTER GRAD El

U se IS A mpll ftel'-Olcl Ualor-HIII'I
IM lc-l"rrvoamTl--po...~ r nrtnr

Pube Ampli fter or Hi gh Current Swltcb
Veb, vee. Yeb Appmil toV

OP::lC ratei! 300 MIlIIwl.tts 6St . @ 10
for $5. 100 fOf' S39

OP IOC Rated 1 wau 90¢, 6 $5. 100 $63

N EW POWER
CONVERTER

12VDC '0 500VDC
up to 200MA

100 Waif.; Tap ..
2S0VDC

' Type Cl250E hi
T YPE C650E FOR 6V OC INP UT $35

IZV DC h ZSOVDC up to l SOMA
Type C IZ25 E $30

C625 E f. aV DC Input ' 30

POWER OI ODE5-ST U DS 50 P ly/ 35 Rml
U.S . A. MF GR FA CT ORY T ES T E D- GT D!

1.1'; AliiI' 30t (iii 100 fOf I 27
3 .0 Amp SOt ~ IOO fOf$ 45
6.1l Amp n.M (fro • . •• • • , . loo fo' $ l 00

12 Amp ItA5 ~ ........ 100for $ IZ5
3,'; Amp $2.::10 (it> ••• , . • • • 100 for $200
70 Amp $3.!l0 (iii ... .. , .. 50 for $ 175

240 Amp $U'iO @' •• .••••• 50 for $220
-nera te 20% rllr ("' a paeltlve k n attery

I..oad l AmI' R .tlnn for Studs on
ITt' l.t Slnk'tl

"TAB"-THAT'S A BUY.
BARGAINS

New V arl aCl/ or ~f!ul .. 0- 1S5Vn .5A. $ 15.30
Xew Varlacs/or equ t.. 0- 135V1S Amll $10.65
Sew Varian / Of' eQul.. O·1StV/l.!5A . $1.25
RF.),£T(} OE/U5 !ofa &: 5 Amp "'0. s/ st
nc-sre i ER D efur 800 Ma/2~" sae , t lSS
DC MTR 100lfa/S~" •• . _.• ••. $3 41. t lS5
R F -nTR WN toa 750Ma/TC.. . .14ft. t / SI
DC -METER One 1ofal4" Rd. I SO. 2/ SI
SNOOprnSCOPE T UBE t .. . . . ' 50. 21' 9
MIN I -FAN 1 or ltVAC/60 Cy. $Z@ . S/ U
NF.W P RJNTCKT . PAN V,I ,. 11I1 2I .0"" '2

XT AT, OVEN-ll!'iV&:Therm Oll tat• • .• . I Z
Blower 24Vf>C!tOIlCFM ..•..• .••.• •• 13.98
Xm tttin rr )Ilea '• .OOB @ 2500V. 5 for S" OO
4-I OOOA Air l'locbt . len mlmne,••• •$9_95
829B Sorlret 85t. 111~ Socket . • • • • . • .• . • . ,.
hiM Cenmlen"OKTAL " .....Z f.r $1.00

NEW BATT ERY CHA R GE R BC6 .12V
FOR 6V OR 12 VOLT BATT E RI ES.

T RI C KL E &. FULL C HA RG E " .. h
10 AMPS

B uilt n Cfl -1!VIO. !'lptdal
Prk e COOlplel~ 114 ,

L ....~e N e rille CI>arc e, S ,.. re m.
"SIl.r...B" SIlicon R Il",' /i IJr

DlrIJe, R e place m en '
N ..... .... g l n g llf'~m e'ica!l,. S"ar..d

FOR 6 or 12VDC @ 100 A. TY pe YJ9 $24

SELEN IUM f .W. BRIDGE RECTIfiERS
DC IBVAC 36VAC 7ZVAC 130VAC

A MP 14V DC Z!VDC 54VDC 100VD C

11- '/2 ILOO 11 .90 $3,115 $5.00
I 1.30 2.00 4,90 1, 15

U:l Z.15 3.00 1,25 11.10
:. S 2,90 4.00 8 ,60 13.45
.. 6 4.1 5 lI.no 111.15 SI .M
>. 10 6. fO IZ.15 2a.30 41.60
,,1 2 7.75 14.90 30,95 43.45oee 12.85 24.60 W rite For

Z4 15,00 29 .45 Rectifier Catalog

GTD t HIPO WER -I 5. AM P
TRA NS ISTORS F locton·-T{'lited~

··· n F O In U, ~ . A fir
2'S2i7 or 2N441 @ $2.
2'S278 or 2N442 fit $3.
2X 173 or 2'SH3 @ $4.
2~1T4 lil $5
(S IO or mo~ t hll Uem weoa,. p ,p. / U .S, A.)

2:-: 155 $1.39. 2N 176 11.80, 2N177 ' I•
2N178 $ 1.75. 2N 241 $1.50. 2N255 $I.Z0.
2N 210 S.95. 2N274 $I. Z5. 2N4.08 $.80•
2N544 $1.20. 2N 578 $ L80. 2N579 $Z,ZO.
2S581 $1 .Z5. 2N582 $2, 10, 2N670 $1.60.
2N671 $2.

THAT"S A Buy

"TAB"

11

i'''TA' '' T,b• • Fa".'y fe.t,d. In••"d.
5•• Mont hl Guarantn dl No Rfjfl tl ! Boxed!

GOYT & MFGRS Surplusl Nltw & Usedg:: ....".. .89 liBl 7 ..""" 1.25 Ir ·tB:,,&Slll
' ''' ''" .80 liC4 _", .."" . 45 H P '

082 ",.. 6 ' liCli 69 _ ..--"",- . '"
OC3 ... ' -~ liCli ..'......·l · (lS 4S , .." ........ . 49
00 3 ,,: : ::: '50 6CI _ .."", l ' OS sou ,,,,,,,. .69
OU " 9 " . ··T.. ·..'-d " R K59 .." .. 1.39

, • t ~a e , RK 60 Il -
I 7 ' !II 6C86 89 H ,
183 :9-3 6CD 6 .." .." l ' Y69 2.20
IL4 s·' 6C FB , 4~ 75 . , 81
I R' 5 ' .. ...."" .1I., H Y75 5 00

........ . l S I 6C L6 l.4 1l llJV .., ' 95
I R' W,. Sw p T~bel! Wbal Do /U H~;~? .
IS: ~8 6C B6 • • • •89 4P R60A . 37.50
I SS ' ,: :8~~ 1 . 1 ~ 4 . 12.'iA ... :!7.itll
IU ..,..... ' S ' 6CS6 .'_.. . . 9 , X150G ". 15.00
IT5 '9~ li .r0 U2.i0 8 . 41,00
IV4 .., aisl CU6 ~"" l.:!9 4. 400A .. 41 .13
IU · , - 5 606 ._..- .99 4E 27A _ 3!l.lltl
IX~ " ' 99 BE5 rs 250TL .. 19. ':;
ZC39A"":::: • Q 6 F4 ~ 2. 49 307A ...... :!IS I

2e" 5 5
6Fl , .n ]16 A " ..,.. .'i I Sl

........ . () 6 F6 " VR ' 2 5 /
St " tl 25r j"(;;' C~;.JOI! "." S!

;~~~ ~.50 6F7 , .sn U llA 3/S!
Z0 21 _ . ~~ 6 Fl1 1.3'l 350 A e.c
2 . 22

" , ' .. . 6 H6 59 " OB 1 7'
...... . .. , 6 J ,..' .. 1 7" ~ ", .., . a

;~; ).90 6n :59 371B .9:;
2 EZ~ - ;'~~ 6J6 " .59 11 46 ....,..", 3.9 ll
2E30 _., ., 617 '9 416 B .,,,,,. ' 8.00
ZE35 1 Q 618 , 1.3'1 . l OT H 43.00

2 . 25
, .fW 6 K6 "...... .59 450TL ,,,", 43. 00

", 75 6K7 ...,...... 9 ' liO ........ 11.;;0
ZK2 A /I T"ht l Storkta a t 1.011' Pr;(tJ !

6 3 4.00 6 KI , .99 703A Q
i~j8 3gii l'l 6L6 ' L1'l 707 B ,.. 3 !i l l

'X2
....".. ... ,1 6S N7 7! 715C 10,!l0

........ . 4 6T8 ,.., . ll~ 71 7A ,'i / Sl

"

" 54 .....,.. . 70 6 V6GT ..:. .90 723A8 5.00
......" .. 1.0 0 6X 5 . 49 72 ; " .. 7~

3 API ...... 5 ,9;" 12416 " 59 80S ' " ...... 3"5'0
3 B P I """ 3.!l'l 12A17 " 11 9 104 ,.." .. iii ·"
3C24 ",,, 3 .50 12AUS "" ,63 8' 5 "0"','::.:::.:.:...:::.- - - - - - - - - - - -,
30 23 " " 3.9 5 12AU 7 .._..119 " ".,

W'"'"e B", ,'. Ir', Sell! \I" II' T r"J , . I
3£29 ... " .. 6;00 i2 AX7 .... ,ttl S07 _.... 1.10
3Q~ ".."" ,68 12AY7 "" 1.2lt ,; IS;;. I O/ 'I !
3Q lIn 12B. , 9.;
:'~~~A ..·.. ·l ~· 50 1~ :A.6 .6.; 11 11 " .. 3. 45

"

2' " •. ,- , .50 1'2 B'0', .!m 81 1A 4, 41• ,," .00 .5~J
. X I50 A .. q 12BE6 .59 11 2 .., 3.;Ul
4 XZ50 36 .00 128H 6 .j'l il lS , 9. ~1:;

. X500 3 j .00 12B H7 .!lll 1115 , r.t s I :;:;:::;g'ii""=.i;;;:"""';:;:"'~:;=;,::::;::;;:;;=!
5 AP I :!.9 .; 12B Y7 .... 1.00 826 ,." 99

W""u d Teu Sell ."Ii Equipm e" ,
5 8 PI 7.95 128 Z7 ..0. , ~.~I 828 , .OG
5 B P 4 i.95 l ZH6 _, ; .; 1129 B , 1I 1111
5CP I _._ 4,99 12J5 .en 1S2A 11.00
5CPl "".. 9JKl I2 J7 _ " ,6'l 833 A ". 36.011
5 R4 .... ".. 1.011 12Jl1 .., 1.3:; 837 " ..._.._.. ! / S;!
5H _'_"_ . 90 IZKI " . R9 86&A • . • • 2.45
5U 4 99 IZS ,I, 7 6!! 95• .""".. lolS l
5 V4 89 12SC7 an 955 3 1$1

1
__====-========- -5VS 60 12S F5 6!! 957 3/S I

523 . 8!! t2SG7 .89 951A " .., t /SI
St nd 25t (0' Ca,alot,!

15GPZ2 , 89 ,011 12S H7 1I!1 99 1 ........5 / S1
6 ,1, 7 1.00 12SJ 7 15 1614 • • • • 2.7 5
6 A8 99 I2 SK 7 .75 1619 .."". 5/ S!
&A 84 li9 12SL7 ._ . j!l 1620 ".".., : .00
SAC7 " 1:! 12S N7 _'" .69 1625 ..,.." .. 3 1$.1
6AG5 _. .. . 65 lZSQ 7 .._ .69 1628 5 1S1
6A G7 M 15 125R7 .._ .69 1629 tlS I
6A KS ." 69 15E ....".. 1.19 2050 I.:!:;
6A L5 59 15 R "..~ 41S1 55 17 , I .! :;
6A. Q5 ,..,. .66 F G17 , Q 5608 39.;
T op $$$ Paid fo r joH L, 8I3, 8 11 A . 812A T "btl
liA R8 " 1.95 19T II " 1.16 56 18 :, 3.2;.
liAS7 3 ,49 24G 3.50 565 1 1.3,;
6AT6 2/$1 23A6 1.1 9 565 I.:W
liAU6 " 79 25A7 .." .." ! .19 5656 ""',, .. 4 .2,;
li88 .." 1,35 25C5 ........ . 81 5663 1.15
liB ,I, 6 ,. .59 2516 "".... ,7! 5670 ..".... .90
liB U _.." .59 Z5T .."""" 4.no 5lill6 1.7:;
68 G6 ...'.. 1.49 ZU5 ..'" , .7:! 5687 1.1 5
68 H' _"•. .ts 2526 7:; 5691 ",,"" 4.r n
6 BJ6 ..... ,1:.' 2liA7 ..' :u!t 5725 ,..,.._ 1.9 :;

To p SSI Paili fo~ XAITI R T ubt l!
liB K7 " .99 r G27 " 8 211 5732 ..,..... :! .Ofl
68 L7 1.35 HV27 " 19 :l<l 5736 ..".".B.; .Ofl
Ii B N4 .nn 2807 " .89 57~ 9 Ul.;
6 B N6 I. n~ F r,33 , }o; ,OIl 5750 .." 2 .7:;
6 B N7 I. !l!l EL34 34 9 570 1 1.:.':;
6 B Q6 1. \ 9 35 A5 6ft 581. " 1.20
6 BQ7 .99 3516 ",..,.. ,1;9 587A 1,20
6 BX7 1.11 3,n 449 .5194 1l! .00
6 BYS " .... 1.19 3U 5 "" 1.25
s e n .91 RK 39 .._, :!.!l9 N. Stf-Writ~ ~

"TAB"
T E R MS : IIl l ft Ord~r n-25~'"
wit h trder F .O ,B. Ne.. V. rk.
Te n d.y ,ul.~nhe. IIrl.. .f
mdse • • n ly. Our 11Ih year .

', iu li IihoWI! ore uo bi ect .10 chonge .
ll 1J J Liberty St" N ,Y. 6, N .Y• • RE 2-4245

•
•

•

•

•

•

r ms /p lY
140/Z 00

21l '
rms l p ly
420 16110

74 .
rm. /ply

700/1 000
s1.50

750 MA·
400 Pl Y a t ::100 MA

ZO tor $7

r lll ' /Il l..
6301900
s1.1 0

rm s/ plv
70/ 100
2"

r ms/ p lv
350/ 500..,rill s/p ly

ZSO/4oo5"

rm s/ ply
35151)

'"
rills/ply

, 5601800

'"

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

iii i i i i iii i i i i i i i

rm s/ ply
17125
10'

r ill s/p ly
ZI01300,..
r lll s/ol ..
490/700

'"

~Tab SlIieD" Dlod u
Gen...1 P urposes
Special Z for $1

Low Pr ind • T200 S ILI CON D iO D ES
ra lr ol 3S 0ph l2 r. r. rm ~ {oi 200.\ta (01' 100· 1'
:If,r H e h ; 10 for $3.25 ; 100 for $27 ;

· CAP AC IT OR INPUT DERATE 20~. :
(15 or mort Ih ll Item we pay P P .lU,f'.A , )

10 TOPHAT S IUCOS ll W iII-:S Sf
Y.XPER l l1El"."TE R S KIT. USE AS
f'TA B ISTORS. ZESo n DIODES
l lt::TER PROTECTION CL I P P E R
&: nT':CTIFtERR l SiD VALUE,

--~~-

SPE CI AL ! TR ANS ISTOR S &. DID-DES !! !
FITtOr! T elted " G uan ntu d l

F ULL LE NGT H L EADS
2:-: 1:!3 P :-:P ~ 5 " . 12 for n . l oo /$]7
2S292 :-: 1':-: 45" . IZ fOf' n. 100 / 131
2S2fl':l SPS 15" . IZ for n . 100 1$37
2S22::1 I' S P Mt' ,.., 100 /S65
2S~!l1 I' :,\P J U lO 61S1 0
2 :-:!i!' ~ I' SI ' 11.f1 0 6 /' lG
2:-:::;9(1 1':-:1' J:l. ,'; 11 ..,.., 3/' 10

" SU NTA B" S S EL E N IU M P HOTO CEL L
2B P 75u I ' •• ". " U O@. I I f lH' ,.
5AP I .... Oi. .. 5 BP / 5 11 &. Rect 220 111. . '55

15AP 750 111. . n." Oi a. SI. 451i'. • for S5
108 P 350 11 1. . 1· 11/ 16" Rfd, ' 7511I . 10 t or S7
10CP 750 11 1. . P io l l l . " ' L.5@. • fer IS

GT O I POWER·DIAMOND ·
TRAN S ISTORS
Factory Telted

···MFORD In U,S.A .
R epl arel. Medium '"

H \WaUue T7PM
2Nl55, 2NI 56, 2Nt34.
tN2511. 2N 307. 2N554

GE N ERAL TO 3G P ace @ • •• • • t o for ' 15
P URPOS E 100/ $65
C$IO or mora thl l Item we pa, P,PJU.S,A. t

IlI A:Io ro::-,--o BA ~ E :IofIC,\ :IofTO K IT . •s . 30
IUHJ1I,"D BA S E :IofICA )£TO K IT . . , _$ .30
n Et.CO PW'R JTEAT S INK ftO 8Q· ' . . ,L75
K IT T R S'I'RI :SI'N or P NP. 39t ea.. J. for $ I
IN34 A D IODES Z3t ea.. 10 for $2. 100/ $ t 8

NEW " VACDAC"® S ili CO N A
T U B E RE PLAC EM E NTS ;:I"i.•.J~-

WITH BU ILT IN R F SURGE & ... .
S E R IES BALA NCi NG

PROTECT ION
TY P E VRMS/PIV AM PS PRI CE
8T1l6ll 5000/10400 0.3 520.00
£ilT3la 5000nOOO O.S SII.OO ""i: .'
ST 5R4 1900/2800 ' .5 S15.00

Send 25; for Catalog
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99.50

-

_ TUNES 550 KCS TO 3D MCS IN FOUR BANDS
• BUILT-IN Q·MULTIPlIER FOR CROWDED PHONE

OPERATION
_ CALIBRATED ELECTRICAL BANDSPREAD ON AM·

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

Sensitivity is 1.0 microvolt for 10 db, Signal to
Noise ratio . Se lectivity is ± 0.8 KCS at -6db
with a-MULTIPLIER. TUBES: 6BA6-RF Am p, 6BE6
MiKer, 6BE6 OSC., 6AV6 a-Multiplier-BFa, 2·
6BA6 IF Amp .• 6AV6 Oet·AF Amp. ANL, 6AQS·Audio
output, 5Y3 Rectifi er .

TOP VALUE COMMUNICATIONS
RECEIVER

_ SUPERHET CIRCUIT UT!'UZING 8 TUBES AND REC-
TIFIER TUBE _ BUILT·IN "S" METER WITH ADJUSTMENT CONTROL
_ FULL COVERAGE 80·10 METERS _ COVERS 45SKC TO 31 MC
_ VARIABLE BFO AND RF GAIN CONTROLS • SWITCHABLE AYC
AND AUTOMATIC NOISE LIMITER
The Commun ications Receiver that meets eve ry amateur need--­
available In easr-to-asserncte kit form. Signal to no ise rat io is
10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is -SO
db at 10 kc, image ref lection is -40 db at 3 MC. Tubes: 3­
6BD6, 2-68E6. 2-6AV6, 1-£AR5, 1-5Y3.

HE.l0 WIRED AND
TESTED

79.95

KT.200WX in Kit
Form

64.50

HE·28 RF
WATTMETER

AND
SWR BRIDGE
36.95

Measures SWR & Relative Power
up to 1 KW. 150 watts full
scale-bui lt in dummy load--­
Wattmeter ± 5% to 50 mcs.
SWR :±5% for in line use.

LAFAYETTE HE·50
10 METER AMATEUR

TRANSCEIVER

....

A significant step forward in t o-meter communications. The
l afayette HE·50 t ransceiver sets new standards of flexibility
and performance in the t u- rneter band.
• Superhe t Receiver Section _ Sensitivity l ,uY • Im31e Re·
jeetree 45db • 12 watts. Input To Final _ Use on both 117
VAC .. 12 VDC. Bu ilt· in Mobile Power Supply. Uses Stand·
ard 7 Me Fundamental Crystals with Sockets on Front panel
• Provision for External YfO on Front Panel • Adjustable
pj·Networtl. • Conta ins Sp(ltting Sw itch • aunt-re lIIumi·
noa ted S Meter. Variable Tuning • Extremely Effective ad·
justabl e Noise limit er . Complete with Rugged Push·lo·Talk
Ceramic Mike _ Tubes: 1-6BA6 RF, 1-6BA6 IF, 1-6UB/
6EA8 IF, 1-6U8 / SEA8 IF, 1-6U8/SEA8 Transmit use. &
BUfter, 1-2E26 Transmitter Output, 1-6AQ5 Audio output,
1-6CN1 Det. & Noise Limiter.

For Superb Performance, Quality & Value •••••

L 0 0 K T0 pr~e~s~na~Q~~t~r.~!u~~li.~~;~~er

LAFAYETTE

FOR THE

BEST BUYS IN

MATEUR GEAR
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• H ere is \V2CN at his rig. Rx-Coll ins
75A4. T x -Johnson K\V Final. Driver
J ohnson Pacemaker. An ten naa : 401\1,
invert ed vee dipol e. 20. 15, 10 M, 3
sepa ra te n-e lem. beams. \V2CN is active
on S S B. Al\I , a nd CW. on 40, 20. 15
and 10 mete rs. He likes to chase DX
a nd ha s ove r two hundred confirma­
tions. Give him a ca ll sometime.

•

, • Adolph Schwartz, W2CN, is cele­
brating his 25th year as sales repre­
senta tive for PR Crystals. But \V2CN
was a ham operator long before that.
His origi nal ham license was dated
April 12, 1916 . . . Commercial First
Class License dated 1917. Before and
after World War I, Adolph had call
letters 2AFT and 2ASK. He ha s al­
ways been an active amateur, and his
present license is Amateur Extra First
Grade.

a Top Row: 1916 Ham license; renewal 1917 Commercial License; Bill Eitel and \V2CN . Lower
Row: F irst Class Commercial Lice nse , 1921; 1919 Ham License 2AFT ; U.S. Army Discharge ;
\V2CN tied to hall and chain.

• PR Crystals have been the standard of quality since 1934, It was
their outstanding performance and dependability that first interested
Adolph Schwartz. In March 1936 he started using PRs in his rig at
W2CN. He was so impressed by PR Crystals that he immediately
asked to be their sales representative in the New York territory. Says
W2CN: "It is a pleasure to sell PR Crystals because they are quality
products that operate without trouble to their owners."
Yes, it is a pleasure to sell PR Crystals, but the most pleasure comes
in using them in your rig. Many thousands of hams have used PRs for
years with complete satisfaction. Every PR Crystal is UNCONDI.
TIONALLY GUARANTEED. Get them from your jobber.

USE AND KNOW WHERE YOU ARE
PETERSEN RAD IO COMPANY, INC.
2800 W. 8ROADWAY • COUNCIL BLUFFS, IOWA

Z·2

Z·9R



INSTANT SSB-CW-AM-SELECTION WITH
NATIONAL'S FERRITE FILTER* IN THE NEW NC-270

National's patented Ferrite Filler provides instantaneous selection of 5 kc, 3 kc, and 0.6 kc
bandwidths plus 2.5 kc selectable sideband with no extra filters to buy! It's available on ly in
National's new "Cosmic Blue" NC-270!

The compact high permeability construction of the Ferrite Filter provides an average " Q"
of 500 at 230 kc. The higher filter frequency in the NC·270 means superior secondary image
rejection- none of the blocking problems or spurious signals characteristic of receivers using
very low intermediate frequencies. And-stable " IF Shift" selectable sideband means ...
th e NC-270 docs 110t rely on mixing oscillators to main tain zero -beat.

Make Su re You Cheek T hese Featu res Of The NC-270: 6 meter band included. (no con­
verters to buy); sensitivity- 1.5 uV for 10 db signal to noise ratio; product detector for SSB
and CW; Hi-Filar T·Nolch Filter with external depth control; built-in 100 kc calibrator; ex­
treme mechanical and electrical stability: compac t, modern styling- the NC-270 includes
National's "Flip Foot" for maximum opera ting convenience . . . plus many other features.

Only S24.99 down **

MELROSE 76. MASS. AWHO LLY OWNED SUBSIDI ARY or NATIONAl co.. INC.

Erpol l : AD AURIEMA. INC., 85 Broad st.. New YOlk. N. Y.
ClInada: TRI -TEL ASSOCIAYES LTD., 81 Sheppard Avenue W.o Willowdale. Ont.

NATIONAL RADIO COMPANY, INC.

.P .. T ENT PIE NDI HG

Suggested cash price: S249.95. NTS-3 Matching Speaker: S19.95 (slightly higher
west of the Rockies and outside the U.S.A.). · · Most National distributors offer
budget terms and trade-in allowances.
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