


• • •" T er r i c! ... Unbelievable
B · '"est rtg ever.

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

Ken Ph illips, K8CHE

Pedro F u lhuHt, K P-l..\,\ :\,

H a zen ..'{- H eut r tce Bean, KU F()
F ro m F lor-lda e
"'... We are well ..atisfied with the result" of this unit
as we have worked forty OX contac t" in little more than
th ree hours on .\ Iay 23, 1961, including six new sta tes
which we were unable to work in the past two years
with a 120 watt. 6 & 2 tran ..rnitter of a different

r ..m g... .

F ro m Ca lifor n ia:
" . . . Never befo re have I been more pleased wit h a
piece of gear than I am with my Zeus. In two days I
have worked 2.t. states with several contacts in e-ar-h.
( phone ) on six meters. And the signal reports -yow!
For the most part unbelievable . . ."

j t',lIll1 e &: J ohn " ',1Ik.·r, " ·.lfiGEF.
From I )('nn !'o ~"h"a nia :

"Words canno t express the pleasure and performance of
ZEUS. I have worked 5 sta tes 5·9, pl us I have aiven you
$1,000,000 adver tisement . . .'.

n-, A. Schleeter, K30 EC

From Ohio :
". .. I am a quality control supervisor with a leading
electrical manufacturer and thi s Zeus transmitter i.. to
me the finest piece of workmansh ip that I have ever
pu rchased or inspected . . ,'.

F , . II I ' Hit-har-d E. Hayes, K8 UXUrom .., e w , IIU p !'i li re:
" . . . We feel tha t our new Zeus is the best thinp; that
ever happened to us since we have been in ham radio
(5 rea rs .. ."

F rom Puerto H ico :
"'... I want to inform \'0 11 of the excellent re-ults ob­
ta ined with the "Zt>IlS T;an"mitl er I bought one mo nth
ago. Taking advantage of the hand open ing. I have been
ahle 10 work up to the present thirty-eight stales, in ­
elud ing California . . ."

From l'\"(',," Jt'rs t'~" :

" . .. I would like to tell you I am mo re than delighted
with the operation of the Zeus. Have had nothing but
good reports from other Ham's .. : .

F G · DOllald E. Gillmort', " ·.l 2QCQ
r-om ('orA:m:

"'. .. This set is terrific. I've had terr ifi c res ults with it.
I t' hi' ..t s t e Jest til! - ever,

Gt'orA:(" E. ) li!'o"I);lck, KIQOE

K8 CHE in Ohio It'll ", ..bout 99'er
'' . wi th the 99'{' r haywired in from a fou r element
beam, throug h 100 fee t of coax, through a matching
network, through a length of i2 ohm twinlead. and then
through a lengt h of 300 ohm twinlead to reach the
99'(' r, we could read the .:\Iichigan stations Q5! and
hack through the above haywire we wI' re able to pu t
4A watts in to the antenna as measured by a RF am-

I ••meier . .. .

" LABORATORIES
504 ROUTE 53, MT. TABOR, NEW JERSEY • O Akwood 7·6800
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99'er Transceiver
FOR 6 METERS
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Clegg Zeus VHF
Transmitter FOR 6 AND 2 METERS

This completely new transmnter-recetver is ideal for both
filed station and mobile operation . Small in size, low in
cost, and tops in performance, the 99'er offers operating
features unequalled in far more cost ly equtcments. The
double conversion superhet receiver provides extreme
selectivity, sensitivity and freedom from images and cross
modulat ion. The transmitter section employs an ultra­
stable crystal oscillator which may also be con­
trolled by external VFO. An efficient, fu lly mceu­
lated 8 watt final works into a flexible Pi net­
work tank circuit. A large S meter also serves
for transm itter tune-up procedure .

A highly efficient, 185 watt AM, high power VHf t rans­
mitter for full coverage of the amateur 6 and 2 meter
bands and associated Mars frequencies.
Automatic modulat ion control with up to 18 db of speech
clipping provides magnifi cent audio with " talk power"
greater than many kilowatt rigs.
This beautiful unit with its uttra-stabre VFO is the ulti­
mate in VHF equipment for amateur and Mars operation.
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· .. de W2NSD

(never say die)

Back at first I was running hamfest and
convention announcements. Several postcards
have mentioned that they arc not particularly
anxious to have space t aken up with local
announcements in a national magazine. I'm in
agreement with this not ion s ince we're trying
to make sure that everything in the magazine
will be of the widest interest. For that matter,
though you may be looking particularly for
VHF articles, you will find that j ust about
everything we publish will be good reading.
Some of the best articles may be hidden with
unlikely titles too. Heh ! I f you di sagree about
our lea ving out announcements a ll you have
to do is pound the table a l ittle and wc'll sta r t
an (ugh) Announcement Column.

JeAo::>

The July cover brought interesti ng reactions.
Several readers wrote in to mention t hat,
though their cover was OK, they found the rest
of the magazine t o be printed upside down.
Subway and bus r eaders sta r tled their fellow
travelers. There were a few fellows who called
u p to find out if we knew the cover was up­
s ide down. These ch aps shou ld know all the
trouble we went to, to make su re that it got
printed that way. This included verbal and
written inst r uctions to the entire work force
of our printer's New York office where the
magazine is set in type a s well a s the entire
force in Norwalk, Connecticut where it is
printed. ' Ve really expected that someone
wouldn't get the word somewhe re along the
line and would "fix" the mi stake.

Our printer s are getting used to us now.
They no long-er shudder at our printing a 73
page magazine, no doubt the only magazine in
history to do so. They ar e getting used to
our su r plus ads with the five point mice type,
though t hey fight everyone we bring in and
charge until our heads s pin for them.

'" e have made great st r ides on the delivery
of magazines to our office. We almost f ainted
the first month when the truck drove up with
10,000 copies on a huge ski d. The offi ce was
on the second floor and Virginia and I had
to hand carry 2500 pounds of magazines up­
stairs. The next m onth we got them to mail

2

a lot of t hem directly from the plant a nd
delive r the rest in cartons. Virg in ia hus gotten
very good at hefting those 65 pound cartons
up the st a irs now . . . somehow I always seem
to be away when t he truck comes. They in­
creased t he cartons to 85 pounds la st month.
Virgin ia almost broke her back. I complained.
The following note came from the printer.
" You r lastest epistle decrying the weight of
our cartons has caused me deep chagrin, pain
and a wart on my left index finger. It has
never been the policy of Ye Olde O'Briene
P resse to cast a Dresden-like beautifu l orchidi­
ous creature like Virg in ia in t he role of a
Russian weight lifter. The dastardly culprit
who s ponsored this hernia-inviting operation
rig-ht now is on hi s way to the sa lt mi nes,
m inus both thumbs. Rest assured most kind s ir
that our cartons in the future ,v·ill be of a
gossamer quality and of a weight that can
be handled by the midget masquerading a s a
little girl in the Castro Convertible Ads. Re­
gards, Charles Joseph H a user III · ( ·The first
two were executed for mopery.)"

Answered Plea

The sma ll ca ll for help last month was
a ns wered . Volu nteers arrived f rom a ll over.
One of t he long distance helpers was H all
Bond K5ZS B of Dallas, a pilot for Bra niff
Air ways. who dropped in a nd lent a hand for
a few hours of stenc il sor -ting . All t his extra
hel p has enabled us to get out a lot more
mail recently and we've sent out the first mail­
ing to advertisers a nnouncing t he F ir st An­
nual Almanac, Year book and Buyers Guide
which we plan to publish t hi s fall.

One thing' that has bugged me for years is
the problem of finding out about a product
when I want to know a bout it. Someone will
mention ove r the air t ha t he has one of the
new Super-Bandbangers and that he thinks it
it great. I immedia tely plunge into the ham
mag azines looking for more info. Well, it
seems I've heard about it a bit la te a nd they
are now advertising the newer Rx-7388. After
much sea rch ing through back issues I finally
fi nd some ads for t he Bandbanger, but t hey
su re don't tell very much. Being per si stent, I

73 MAGAZINE



your choice of
2 GREAT~ ~

TRANSMITTERS...

designed
by Hams .
for Hams .

to t he highest
Ham standards

I

60·WATT
CW TRANSMITTER # 723

Kit $49.95 Wi red $79.95
"Compact; well-planned lay·
out. Clean-sound ing, abso­
lutely hum- tree car rier;
stable." - El ECTR ONICS
WORLD.
Perfect for novice or ad,
vanceu ham needing low­
power standby rig . "Clean"
SOW CW, SOW AM-phone with
EXT plate modulation. 80
through 10 meters.

gO-WATT
CW TRANSMITTER- # 720
Kit $79.95 Wired $119.95

*U.S. Pat. #0-184.776
" Top quallty"-El ECTRONIC
KITS GUI DE
Ideal for veteran or novice.
"Clean" 90W CW, 6SW AM­
phone with EXT plate modu­
lation . 80 through 10 meters.

N ' VARIABLE I lIew.' CITIZENSew. FREQUENCY I III ClTIlENS SAND BAND
(S E L~.~~I~~TE~~ r WALKIE·TALKIE # 740 TRANSCEIVERS

# 722 Complet e with r eo
App roaches I chargeabl e batt ery Superhet; pre-

crystal stability. and charger. 9 t ran- aligned xmt tte r
80 through I siste rs, 1 diode. Full osc: match di f·

h t U S d ferent antennas
10 meters. I super e . .. rna e. by variable "p!" network. Single
Kit $44.95 I Kit $54.95 I & muttr-cbannet models.

Wired $59.95 I Wired $79.95 I From Kit $59.95 Wired $89.95

-------------~--------------~--------------~ I ·
, HIGH·LEVEL I I ~

UNIVERSAL I I 7'~'..Q'. I ~I . GRID PEAK·TO·PEAK
MODULATOR· , ' . f , ~

. DRIVER # 730 I DIP I VTVM # 232 ....
L;!,l"'~":'.'-' METER & exclusive z

Kit $49.95 Wired $79.95 I # 710 I 0

Delivers SOW unctstorted audio for I Kit $29.95 Wired $49.95 I ·UNI ·PROBE.)1) N

phone operation . Can ptete.mocu- Inc ludes complete set of coils Kit $29.95 ......
late transmitters having RF inputs I for full band cove rage. Continu- I Wired $49.95 g
up to icow. Unique cver-mcouta- ous coverage 400 kc to 250 me. VACUUM TUBE VOLTMETER # 221 0
non indicator. Cover [ ·5 $4.50. I 500 ua meter. I Kit $25.95 Wired $39.95 ~

I .';!-'~"-: I --... ;;,0;. RF SIGNAL
DC·5MC I e • .i g O e DYNAMIC I III GENERATOR

LAB & TV 5"
.........._..

CONDUCTANCE j # 324• I • HtHtttllJ a I 6- . OSCILLOSCOPE TUBE (1 50kc·435mcl:_. e.
# 4&0 I - I & TRANSISTOR I 6 0 ~ . Kit $2&.95a - - I

i_ ;.l Kit $79.95
I TESTER # &&& I Wired $39.95

Wired $129.50 Kit $&9.95 Wi red $109.95 TV·FM SWEE P GENERATOR
5" PUSH-PULL OSCILLOSCOPE # 425 I TUBE TESTER # 625 I & MARKER # 368
Kit $44.95 Wi red $79.95 1 Kit $34.95 Wi red $49.95 I Kit $&9.95 Wired $t19.95

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

EICO, 3300 N. Blvd., l .I.C. 1, N. Y. I 73-Ho Send free Catalog & name of I Name -•.
n e i ~hborhood distributor.

~vii~tt~:~s~~~08 ~~~de for ,' Address _ .

3&-page STEREO HI-FI GUIOE:
2Sc enclosed for postage , City Zone State _ _ ..
& handling. I Add 5" ill till Will .

ENGINEERS: Excell ent career opportunities in creative electronics design. Write to the Chief Engineer.
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Grab that OX with these
strudy E.Z Way Towers!

Here is a s elf-support er that i s top
Iavorit e of radio amateurs around the
world . The fam ous E-Z Way dcsi gn
i s Now Detter Than FV(>T! 55 ,000
PSI high tens He> s t eel has IH'('n in­
corpora ted into our tried and proven
d es ign to 'assure .YOU of the sturdi­
est , most versatile l ower your money
can buy! Cranks up-cranks down­
tilt s over- stands alone. See the
complete E·7, Way line at your nea r­
est distributor.

• Put yo ur Tribander at 41' in
70 mph wind ( 125 mph cronk­
ed do wn to 24').

• Tilts o ver for E - Z access
t o arra y.

.. Mount s Ha m· M Rotor inside
tower h ead. Top radiol bu sh.
ing and vertical thru st b earing.

• Safety re st loc k s tower at
desi red h e ight. No wei gh t on
th e cabl es.

• E.I .A. RS·222 s pecs. Heavy
wall s t ruct ua l s t ee l tube legs,
so li d s tee l rod di agono l ond
hor izont ol brocing _ o re weld-

~ed. ALL 5T;EL 55, 000 i~

-MODEL RBS-40P.
Dip pointed

MODEL RBS ·40G. Hot dipped

ga lvan ized, Am Net $209.50

(Mounting Kits)

MODEL GPK ·S40. Tilt-Over
Ground Post . Am. Net . $75.00

MODEL J3 AK-S40· Ga lvani zed
wall bracket and hin ge base.

Amateur Net $10 .50

hunt around until I find some letter paper, an
envelope, and a st a mp. This usually is quite
a hard combination to round up all at one
time. T hen I sta r t drafting' the letter asking'
for a s pec sheet . I am r ewarded two weeks
later when the info comes in the mail .. . only
I wonder why they sent me all this, did I
wri te f or it ? Maybe I did a couple weeks or
so ago.

I've tried to solve th is difficulty by laying in
a good selection of the larger distributor cata­
logs. Unfor-tunately only a few di stributors
seem to carry t he Bandbangcr line and all they
have is a short paragraph on it, tell ing less
than t he magazine a ds . Even Radio Master
doesn't do much for the ham contingent. The
answer, I think, is a yearly Buye rs Guide for
ham products. We'r-e going to tJ·)· to get just
such a th ing st a r t ed . I hope it doesn't turn out
t hat I am the only cha p who has suffered
through these problems. A letter is now out
to all of the ham manufacturers to see their
reaction ... will it be en thusiasm or a pathy?
I'll let you know.

Yearbook Articles

This is going to be a real low budget pro­
duction in order to g-et a s many advertisers t o
come in as possible. The ad rates will be rid ic­
u lously low. This means that t here won't be
much budget for articles for the book. I've a
solut ion that should make almost everyone
happy . .. and that's the best type of solution,
eh? ::\Iaterial should be received by the end
of September at the latest, which gives us
about two months.

T he Yearbook, it st r ikes me, is an excellent
place to run quite a few t est s of commercial
equipment. This should be a snap for many
of you who have the equipment on hand and
ab o have a reasonable test setup to check it
out. We'd like to have articles on any of the
newer pieces of equipment that we have not

(Turn to pa;: e 41)

Club Subscriptions
As announced a f ew months ago, clubs may

send in group subscriptions at the rate of
$2.50 per one year subscr ipt ion in groups of
five or more subscriptions. These subs must
sta r t with the next published issue and be for
just one year. Orders for back issues shoul d
be sent in sepa r a tely. By simplif ying the pro­
cedure we can offer this reduced rate.

The regular subscr ipt ion rate is $3 per year:
$5 for two years; $4 per year for DX operators
outside North America. All back issues are
50¢ each. Send your name, call and address t o
73 magazine, 1379 E. 15th St., Brooklyn 30,
New York. Include money.

73 MAGAZINE



International Crystals are designed for all types of communication ser vice

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

transceivers, and receivers this very moment are on frequency with

Interna tional Crystals. From a q uartz blank to the fi n ished plated crystal,

he rm etically sealed in its can, International insists on the highest standard

of manufacturing. You can be su re you 're on frequency because Inter­

national precision made crystals have built-in DEPENDABILIT Y!

For informat ion on International's
complete line of Amateur, Com­
mercial and Citizens band crystals
wri te International Crystal Manu­
facturing Company today.

AUGUST 19b1

International type FA-5 and FA-9 wire
mounted crystal s are for Amateurs and
Experimenters where tole rances of .01%
are permiss ible. Priced from $3.30 to $5.75
fo r fundamental frequenc ies, and f rom
$3.30 to $9.35 for 3rd, 5th, and 7th
overtones.

CRYSTAL MANUFACTURING CO., INC .

18 NORTH LEE • OKLAHOMA CITY , OKLAHOM A

I



Capt. J ohn L. Reina rtz USNR ' Ret : K6 BJ
220 Mor Vista Drive
Aptos, Ca li fo rnia

Let's M ake it a

Frequency-Deviation Meter
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Fig , 2

t han t he frequency to be checked. If t he fre­
quency to be checked is right on, t he f requency­
devia t ion meter will r ead zero at t he center
of t he scale on t he mete r ; if the frequency is
low, the meter will read low and if higher,
t he meter will read higher. T he answer in
cycles will be the value indicated by your
new markings . In use the frequency-deviation
met er is connected across the high impedance
output of your r eceiver in the case of t he
d iode type and ac ross t he low impedance out­
put in the case of the transi stor type.

I n those cases where a definite frequency
will be under observation, it will be found
advantageous to grind or obta in a crystal that
is adjustable to 250 cycles low or 500 cycles
low, as appropr iate, a nd to use it in the tran­
sist or ized osci llator shown in F ig, 3. Any
cr ysta l holder tha t has an adj ustable a il' g a p
will do . Some of t he T CS s ur plus crysta l hold­
ers have a th ree point adjustable top plate
and are about the best obtainable. Since your
best and probably only method of adjusting
the crystal is by t he use of your L~I or BC221,
be sure t ha t your f requency st andar d is ac­
cura te. It is best to use t he low f requency pos i­
t ion and wi th the 1 me crysta l s witch on, tune
t he meter to that port ion of t he desired fre­
quency less the mc part, For in stance, to set
the Ll\I for a reading of 2,732,000 cycles, set
the LM on the low frequ ency for 732,000 cycles
or 732 kc . T he 1 mc crystal will furni sh the

+

.r
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0---1

l OOK

'0'
I NPUT

• FLASH
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CEll
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Fig. I

T wo fundamental circuits were investiga ted,
one using diodes only and the other using tran­
s is tors only. These are shown in Fig. 1 and
2 respect ively. A 0-50 microampere meter
should be used for the diode type and a 0-1
mill iampere meter will serve n icely for the
transistor type, a lthough a 0-50 or 0-100 micro­
a mpere meter will a lso serve nicely in t he
transi stor type frequency-deviation meter sys­
tem. Silicon diodes were used for the diode
t)'pe and 2N123 for the transi stor type, An
input voltage of 25 is needed for the diode
type and 7 volts or less fo r the transistor type
de pend ing on the meter sensit ivit y, being 2
volts when a 50 microamper e meter is used,

Whatever scale r eadi ng is desired, be it 250
cycles low or high or 500 cycles low or h igh,
the meter cover is removed and new figures a re
added below the meter sca le with a zero in
the center of the scale and maximum readings
at each end of the sca le as appropr iate. Pen­
cil markings will do, T he 250 cycle can be read
to 10 cycles per division a nd t he 500 cycle
scale can be read to 20 cycles per scale divi­
sion. Each can be read to half these values or
5 and 10 cycles respectively.

I n use, you set your frequency meter, L)!
or 221 either 250 cycles or 500 cycles lower

THERE IS NOMEASURA8I..E CRAIN ON THE BATT
WHEN METER ISNOT IN USE. -

A frequency-deviation meter allows one to
r ead t he deviat ion plus or minus that a

recei ved signal is off f r equency. Depending on
the meter range desi red and used, a dev ia tion
of ten or less cycles can be read either high or
low. Such a device is especially useful when
used on MA HS nets or when frequency checks
a re desired of any incoming signa l a nd the
answer must be in cycles low or h igh of a
desired f requency. Those gr inding t he ir own
crysta ls or desiring to compa re cryst als will
find this device especia lly usefu l.

•
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MOBILE ANTENNA
6 db gain for $14.10

Net
• Half wa ve resonant

antenna
• 6 db gain over

cc o xlc ! antenna
• 52 Ohm Imp edance
• SWR less tha n 1.5-1
• Functions without

additional elements
• Reduces flutter effect

and ex tends coverage

FIXED STATION;
2 STACKED
9 db gain for $45.00

Net

GAIN
ANTENNAS
BUSINESS MEN'S

FREQUENCY
or TWO METERS

(144-170 Mc)

FIXED STATION
and MOBILE

ALSO UHF & VHF MODElS UP TO 10.S DB.

Engineers in th e Commun ication Field
ho ve tried and proven GAM VHF
antennas to give users the ultimate in
performance, G A M a ntennas wi ll give
you the " ma rg ina l" signal, in mos t
cases eliminate the " d ea d " spots and
cut d own on "picke t fe nce" effect.
These antennas are end fed th rough
on efficient hermetically sealed match ·
ing transformer tha t is po rt of th e
antenna . All models a re light in weig ht
and of heavy duty construction.

• Gain of 9 db over
eeexlet antenna

• HEavy duty construction
• Two half wave elements
• Can be cut to freque ncy
• Mounts on standard

1%" p ipe
• 52 Ohm Impedonce
• SWR Jess than 1.5·1

•

I20~~ml

2 .5 WI-! E
/I • 500' C

'" \1 2NI23 -P·N·P 2500

S.
7 r 100""'"

• USE FLASHLIGHT CELLS 3y •

Circu it board (or this meter a vnjlnble soo n f rom
I rving Electronics.

Dear wa)'nl!':
F irst let me congratu late you upon your fine layouts,

content a nd p resen tation in " 73." I t 's abou t t ime t he
ham radio li te ratu re again empha sized some home eon ­
atruc ted ('ilu ipment , r ather than the ever Incr eastng em ­
phasis on eomm ercial g ear . -

I constructed t he transistorized grid dip oscillator w hich
was descr-ibed in the xta eeh 1961 issue. I found. how­
ever, that there were two errors. which perhaps you
would be in te res ted in calling to the attention oC other
readers :

1. Switch S I A is in the wrong line. It shou ltl be
con nect ed in t he 9 volt buttery line which, u nder t he
p resen t ci rcui t ry, is con sum tly u nder d rai n condition s.

2. Besides t he minor detail m entioned in item I , I
could not get t he oscillator to oscillate until I finally
discovered that a .0047 d isc cera mi c eon densor co n­
nected between the base or the 2N 247 to a-round did
t he j ob beautHully.
Being a n "old timer " in the rad io field, I thought

perhaps you might be able to s t eer me towards som e
article on con version data to brinll" the A bbott TR4-B
z-meter t ra nsceiver up to date, so as not to invoke t he
wrath or the FCC. I( you h a ve any know ledg e or t his I
would certainly appreciate your passing i t a lonlr· I waa
intending to do som e revampinlr or the T R -I . and thought
it would be w ise to Invest fjrate any work done on it in
t he p as t.

Aa-a in . m any thanks. K eep up the swell job .

Sigmu nd G. Bookbin der K2PFG
Boy Scouts oC Amer ica
25 W . 43rd Street, N . Y. 36

Thanks, Sig, f or YO ll r complimen ts. The note 0'1 tlu
GDO may Iv:l!, a bit too, though we pointed ou t las t mo n' ls
that the battery .m:itch was hooked in wrong. Perhaps •
difference in transistors mDde the ,0047 necessary as many
readers have written in saying tha~ the circuit 'WOrks
fine f or them, It is a good hint f or anY011e w ho might run
into problems. 1 haven't any info on tile TR-4, but ma\'1>#
,-oll' re letter will bear fruit and bring ,-OIl what you np,",

to know.

Fig. 3

me part of the reading. In my case I set the
LM to 731.5 kc a nd adj ust the crystal to that
frequency in t he adjust able TCS holder. The
transistorized oscillator holds the frequency
to such a close tolerance i t ha s not been nec­
essa ry to make adj ustments in weeks. A hand
held push switch connected into the positive
battery lead allows the oscillator to be turned
on a s needed to check the f requency of a
MARS sta t ion on 2732 kc to a n a ccuracy of
plus or minus 10 cycles of that frequency. The
f requency-deviation meter is of cour se checked
a ga inst t he 440 or 600 cycle tone of \V\VV, no
other check is necessa ry since t he sca le is
linear. . . . K 6BJ

Letters
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Printed Circu it

Noise Limiter
Using Semicond uctors

Thomas C. Sowers W3BU L
47 Beth lehem Pike
Celmer, Pennsylvania

1\ F'TEU being mobile for several months we
1"1 had the misfortune of having to change
cars as the 1952 Pontiac, which we used for
mobile, was beginning to fall apart. The
mobile gea r was moved from the Pontiac to a
1953 Studebaker. This gear included a TNS
limiter which was installed in the Pontiac
radio to reduce ignition noise. It was a great
di sappointment after all the labor involved in
t ra nsfer r ing t he equipment from one car to the
other to find we were troubled with ignition
noise from other cars. The TNS limited per­
formed very well in the Pontiac but perform­
ance was just plain poor in the Studebaker.
The diode load resistor in the auto radio was
r educed and finally eliminated entirely. The
diode in the second detector was grounded and
a cryst al diode installed in its place. Shield­
ing was t r ied here and there and just about
ever-ythi ng in the handbook and in mind was
t ried without success. We finally gave up and
decided on building a full-wave series noise
limiter.

After some serious thinking we set on the
idea that the noise limiter would use semi­
condu ctors and would have a printed circuit
board. The 10 meter converter used in con­
junction with the auto radio uses semiccnduc­
to rs a nd also a printed board. The target of
t he writer is a compact transistorized t.rans­
mitt el' or at least a hybrid using only one
t ube on the final.

8

In sta r t ing off, a conventional full-wave se­
ries noise limiter circuit Fig. 1 was considered.
This type of limiter usually uses a 6AL5 and
12AL5 dual diode. The only cha nges made
on this limiter was replacing the 6AL5 or
12AL5 tube with two suit able crystal diodes
Fig. 2.

C onstruction

The early experiments using various types
of diodes were made on a circuit which was
constructed on a punched phenolic board.

Fig. 2

Three general purpose crystal diodes, the
IN60, IN91 and IN93 were tried with little
success. It was found that any signal into the
receiver was large enough in amplitude to
cause the diode to conduct and chop off the
audio and what signal did get through was
very much muffled. From the above results
we knew we would need diodes with a high
inverse resistance and low forward resi stance.
These characteristics are found mainly in the
si licon diode and not types produced from
germanium. Another test was made using two
Philco SAT transistors having only one good
diode in each. The leo or lEO on these units
measured less t han .1 lJ.a at 20 volts so the
inverse resistance on the diodes is well up in
the megohms. The base lead of the transistor is
used a s the cathode and emitter or collector
lead a s the anode. This proved to be the right
diode a s noi se from passing autos was brought
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"" $139.50

Ulliis trne & PlSit. Up swilc_
mounled u ceramic nil fann.
Mad. 4/1 11 duil lled for Dse
witb two 8D7's or 6146's fi n par·
allel). freq . Ranle 3.5 10 29.7 me:
Mod. 4/112 is desillled far use
willi silile 107 or 6146. Handles
liPII SO W. RUl e: 3.5 III 29.7 me.
Mod. 4/111 or 4/ 112, nell $4.95

AGS-RT-IOI
CITIZENS BAND

TWO ,WAY RADIO
No license requ ired. Complies with part 15
of FCC rules all low power uni ts. 1.5 mi.
:netac! u nge on land, up 10 5 mi. 011
W.tH, Xlal colttroll ed XMTR, s ee, seas.
t P,' . [aell unit complete with transmitter­
reeeher, AM radio, Inther carrying case,
en-phon es, .antenna, 6 pen light batteries.

$70.00 II,

M'AIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPM~NT FROM STOCK

DYNAMOTORS
.r.nd new, recent milit.ry prOduction, hilft efficiency. compact.

12 Volt Model
R.led output: &25 vdc @ 225 mao 9" lonl. 5" dia.
wI. 1& Ibs. $12.95

,

•

r..

"Wonder Bar" 10 Meier Antenna
As featured In NaY. 1958 QST. Complete wllh 8 &. W
3013 Mlnlductor. Onl1 • ft. lonl for 10 meters..
Wt. 5 Ibs.

Amateur Net $7.85

PRECISION PlANnARY..VERNIER
for exceptionally fin. tuning

Superb crlftsmanshlp by Jackson 8r .
of Enlland. B,II bearlnl drive, V ..
dla. shaft, lV." Jonl, 8:1 raU.,
Yy 18 for flnl tunlnl. Easily lel,pt·

•
:~~,,~,:.::t~O. Iny shift, Comparabl.y,lue - $5.'5.

Amateur Net $1.50 .0.
Shown 10 for $13.50

approximatelyactual

Versatlle MinJalure Tran.former
Same as used In W2EWl SSB RiC - Marcil
195& QST. nlte sets of CT wlndlnl' for
I combination of Impedances: 800 ohm.,
5200 ohms, 22000 ohms. (By uslnl eenter­
taps the Impedance. are Quartered.) nl
Ideal tr.nsformer for I SSB tr,nsmlUer.
Otller tlses: Interst'le, transistor. hllh
Impedance cholle. line to Irld or ,lite,
etc. Size only 2" h. Jl :v.... W. Jl ~.. d.
New and fully shielded.

3 for $3.49 Amaleur Net $1.39 10 for $10.7.5
ARROW AuthDrlzed dlstrlbutDr of HEATHKIT equipment

~",':~~A:'M~'~R~IC::A~N~GE~lO:S~O:V~'F~' O~,~, ,--""':l
.. Wired, tu ted, n librated. rudy

far USI. Mod . 4/1 04 fir d,i,illl
ane 801 or 6146 final il AM I r
CW under Class "c" conditions.
Mod . 4/102 for dri,inc two 10l's
or 6146's final. Has 5 bands.
Supplied wi tll Mod. 1640
dial us',. "'
Mod. 4/t D3 far lU·l41 me
band s. Comb ines YFO primar1
freq . of III me with xtal
fll~damental fuq. of 12 me.
Supplied wi th Mod. 164J
dial u s',.

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

at

,
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down ,'vell below signal level and even per­
formed as well a s the TNS limiter in the
Pontiac except for t he squelch action. A
printed circuit board was then constructed
and components were transferred from the
phenolic board.

vert er," The procedures for constructing the
ci rcuit board for the noi se limiter will be de­
scr ibed very briefly in t hs article. Lay Fig. 3
drawing over copper clad board with a piece
of carbon tracing paper between and trace
out all circles and connect ing bars. After
tracing, apply resist circles a nd 3/16 inch
r esist tape to circuit board. Etch board for
20 to 30 minutes in etcha nt solut ion to re­
move all excess copper. Remove r esist tape

and drill 1/16 inch holes for mounting com­
ponent parts. Mount components a s shown in
Fig. 4 and solder in place using a good rosin
core solder.

The author mounted the circuit board, .5
megohms potentiometer and a small slide
switch in a sma ll Bud Minibox 1% x 2 x 3 1,4
inches in dimensions. The small box was then
mounted under the dash of t he auto near the
receiver. Shielded leads are brought out from
t he auto ra dio to the noise limiter to reduce

.01

'90K

'OOKo .....

.02

Fig . 4

hum and pick up. The circuit board is small
enough to mount in the receiver of most any
auto radio for those wi shing to do so. The .5
megohms potentiometer may be mounted in
any convenient location on the receiver and the
switch may be left out. With the limiter
swit ch on the IN position some gain is lost
on the receiver, but most auto radios have
ga in to spar e. The author uses the switch

"­-
.0'

,.,.

TO AUDIO

~11
SHIELDED LEAD - - / 9 SW9 I,,

""POT
oo 2$OK

eoo«~.o2
CRI CR,

1 500K o~-----o 0
.0'

TOAGC

I·

L'.
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.02

~ C" I .

500 I(

....

Fig. 5

mainI)" to prove to himself and others in d emo
onstration how well the limiter really works.

After the circuit boa rd rs made a nd the
noise limit er com pleted t he maker may wish
to experiment with va rious types of diodes . Its
simply a matter of tacking diodes in place
\,vith the solder ing iron. \Ve recommend using
silicon diodes with h igh back r esi sta nce a nd
low forward r esist ance. \Ve have used the
11'536, IN537, I N538 and IN625, with the
IN625 diode giving best results. It is known
t hat at least 50 diodes are commercially avail­
able sui table f or noise limiters. The author is
presently using a dual silicon diode F ig. 5
manufactured by the Ph ilco Corpora t ion. The
unit uses a common cathode and two a nodes
a nd is mount ed in t he s ma ll TO-1 8 packag e
and should be on t he market shor tl y. It is
expected to be seen in some of the communi­
cation receivers in the nea r future.

The described noise limite r mu ng va rIOUS
diodes has been in the a uthor's car f or over
six months and is s t ill doing a sa tis fa ctory job.
Several amateur friends have constructed the
no ise limiter and are using it with equal re­
sult s. A norse limit er used In conj unction
with a 10 meter rig makes the d ifference of
making contacts in motion or j ust plain talk­
ing to yourself. . . . \V3B UL

The circuit board for t his noise limit er is
ava ilable from I r ving Electronics, P .O. Box
9222, San Antcnio, Texas, for $1.00.

O. O.T. C.
The OLD OLD T IME RS CLU B is making a
ca nvass to determine the number of Amateurs
holding a license and call today who were
listed In t he first Government call book, in
1913.

If you are one of those, please write the
OLD OL D TIMERS CLU B, ~; a rl C. Will ia ms,
Secreta ry, 507 W ays ide R oad, Neptune, N . J.
g iving first call, present call, and any other
details believed pertinent.

AUGUST J9bJ

INTUNAnONAL TRAN51STOR SUBSTITUnON GUIDEBOOK
(4500 Direct Substitutions), K eat. A . Pullen, sr ., Eng. D.
Reliable, Proved, Direct Substitu tions only. I ncludes case
s t yles a n d dimensions. $1 .50•
CITIZENS llANO RADIO, AUetI. Lyter,. $3.90.
HOW TO LOCATE AND ELIMINATE RADIO AND TV INTER4
FERENCE (2nd Ed. ) , F red D. Rowe, $ 2.90.
BASIC MATHEMATICS (4_Volume ' Pict ured-Te xt' Courses),
Norman H. Crowhurst. New 'Iearn-hy-pletures ' course
makes it easier than you ever dr eamed to lea r n m ath ­
N O W AVAILABLE, VOL. I. Arithmetic AJJ An Outgrowth
O f Learning to Count,. $3.90. NO W A VAILABLE, VOL.
II, I n t rodu cing Al gebr a, Geometry. T r igonomet ry, Calculus
as Ways o f T hinking In Ma t hem a tics, $3.90. v ets. I II and
IV a vailable towards end of 1961.

AMATEUR RADIO

GEmNG SrAaTED IN AMATEUR RADIO, J tdi.... B" _M,
W2PIK, $2.40
BUILDING THE AMATEUR RADIO STATION, Jtditu Bn -..
W 2PIK, $2.95
RADIO OPERArOR'S LICENSE Q & A MANUAL (6th eel.)
Milt<na Kaufma?l, cloth $7.10
SHORTWAVE PROPAGATION S. Wi7l.wou.. $3.90
alDEa GLOBAL TIME CONVERSION SIMPUFIER J. G. Daign.
$1.00
HOW TO USE GRID-DIP OSCILLATORS Ru/u. P . T urner P .E.
K6AI, $2.50
SOUND·N-5IGHT CODE COUR5E lA1.tn. Robiru and R. ed
Ham., Complete Course ( 0 to 20 worda/mlnute), $ 15.95;
Novice Course ( 0 to 8 words/minute) $9.501 A dvanced
Course (9 to 20 words/minute), sa.95

FAMOUS 'PICTURED-TEXT' COURSES - EACH
A LOW-COST EDUCATION IN ELECTRONICS

BASIC TRANSI5TORS ( 'Pictured_Text' Course), Ale:e. Schu1'e.
Ph.D.• sof t . $3 .9 5; clot h . $5.50.
BA51CS OF GYR05COPES ('Pictured_Text' Course). Ca rl
M achov er, E .E.. 2 vols.. lIOft cover , $ 6.60; cloth. $7.75.
BASIC5 OF MISSILE GUIDANCE & 5PACE TECHNIQUES
( ' Pict ured_Text ' Course ) , M. H obbs. P .E., 2 vole, soft covers,
$7.80; cloth. $9.00.
BA51C5 OF DIGITAL COMPUTERS ( 'PI(tured.Text' Course) ,
J ohn S . Mu rph y, 3 ve la.• sor e cover , $8.40; cloth. $9.50.
BA51C5 OF ANALOG COMPUTER5. T kos. D. T1'u itt ttn« of
Advanced S tudy Group. Elect ron ic A SBOC., Inc. ) & A. E .
Roge,.. (S r. Con.sultant, Electronic AIlISOC. , I nc.), 3 vols., in
one cloth bi nding. $ 12.50.
BA51C ELECTRONIC5 (5_Volume 5tondord Course). V an
Valkenburgh. Noocer, N ev iUe, Inc., set of v ets. I to V in
soft covers. $11.25; a ll 5 vola, in on e cloth blndlng; $12.75.
BASIC ELECTRONIC5 (Exponded Course) , set of Vols. I to VI
in soft covers. $13.85; 6 vols. in one cloth blndlng, $ 14 .85.
BASIC ELECTRONIC5 (Vol. 6 Only) . soft cover, $ 2.90; 170­
6H . cloth. $3.95.
BASIC ELECTRICITY. V an Valkenburgh , Nooaer, N ev iUe,
Inc., soft cover, 6 vcte., $11 .25; a ll 5 vols.• one b ind ing,
$12.75.
BASIC SYNCHROS AND SERVOMECHANISM5. V an Valken­
bllrgh , Nooeer, N eville, l no., soft cover , 2 vols., $ 5.50; 2
vola, in one cloth bi nding. $ 6.95.
BASIC PULSES, I rv ing Gottlieb, P . E ., soft cover, $3.50;
cloth. $4.75.
BA51C TELEVI510N, Alex. Schure, Ph.D., soft cover , 5 vcle.,
$11 .25; a ll 5 vola, In one cloth binding. $12.75.
BASIC ELECTRICAL POWER DI5TRIBUTION. Antkonu J . Pa n•
• ini, 2 vela.• soft cover. $4.80.
BA51CS OF fRACTIONAL HORSEPOWER MOTOR5 AND RE_
PAIR, G. S ch weitzer . $3.90; cloth . $4.90.
BA51C CARRIER TELEPHONY. David TaUey, E .E., soft cover,
$4.25 ; cloth. $5 .75.
BASIC ULTRASONICS. Cif1"1U Glickstein, sof t cover , $3.50;
cloth, $4.60.

J..o i/obl. 0' your . ' . tlro llici por', dillributor, or order direc l

II



SSB YS.

W a lter W . Ree d KepAXY
St. J oseph 's Hill InfirmM)
Eureka , Misso uri

AM

Br other Brenden checks one ear to see wh.,t
dam ag e eJ: te nded list ening t o 75 meters may
have don e while Nurse l ea tries t o clean o ut
th e 40 meter hokum from the ot her.

SINCE the advent of SSB, its popular-it y has
been steadi ly g ain ing , At its present r ate

of growth, SSB will account for a lmost all the
phone signals heard on the ham band s in a
few years.

While contemplating the purchase of SSB
gea r, my Scot soul asked t he quest ion : " Is
there suffi cient occupancy on SSB and enough
favorable facts about SSB to just ify the pur­
chase of SSB gear? " A careful search t hrough
the magazines and other literatu re revealed
that t here was in sufficient proof as to the
amount of SS B activity.

Consequently, in the October s of 1957, 1958,
1959, and 1960, I endeavored to count all the
" Q5" AM and SSB signa ls on the 10, 15, 20,
40, a nd 80 meter phone bands. Being a shut­
in invalid, plenty of free time was available
for counting. Even the night nursing brother

cooperated by awakening me at the hours re­
quested. For a number of st at ist ical r easons,
October was selected a s be ing the best month.

The results are shown in the following table.
A lmost 4000 signa l counts were made, each

one documented by call letters. Each hour of
the day was checked on at lea st 7 days in
October. Some hour s had a s much as 20 days of
sa mpling.

It cer t a inly looks a s if SSB is beginning to
live up to its often bragged about reputation
a s t he most efficient mode of phone transmis­
sion. The per centage cha r t s clearly show how
SS B is ga in ing on AM. I t is now apparent
that SSB occupies a major segment of the
phone bands. The remaining question is now :
"How long will it be before AM becomes ob­
solete ?"

. . . K pAXY

PERCENTAGES OF S IGN A I.S THAT ARE SSB 01< TilE 11A~1 HANDS

HO URS- 1 2 3 , 5 • 7 8 , 10 11 12 13 " 15 16 17 18 19 20 21 22 23 2-1 :00 C.S.T .

eo ~letnlJ

%-1957-19 " 22
"

1a 17 15 15 15 12 08 0 0 0 ,.
12 18 20 22 30 37 sa 33 15- %

% -1958- 2' 18 14 17 2. 21 la 11 23 0 • 0 .. .. .. .. .. 17 28 32 32 3' 36 30-%
% - 19M.I- 25 26 16 18 1\1 15 21 17 0' 0 0 0 .. .. 33 21 35 37 .. .. " .. 30 32- %
%-1960-51 30 2. 26 32 27 31 38 33 • 0 0 .. .. 37 3. " " 52 51 .. " 56 ,,- %

10 I\hobn
% _1957_13 10 00 00 03 10 13 13 11 15 13 09 15 .. 1J 13 20 27 27 31 33 26 33 2R- %
'7t - 1 9 5~- 1 0 07 oa I a 00 O~. 10 15 21 17 16 14 16 18 14 20 14 25 2!l ai " 40 aa 31 - %
o/.- - 1 95 f1 -~:~ 20 25 13 22 21 " 20 " 17 20 20 I . 2 1 I ' 22 35 3:~ 42 31 3. :~5 37 35- %
% -191i0-3I 19 2R ,,- 27 21 26 29 25 27 " 3a 31 31 21 31 " 4:1 .. 39 38 " 4a 39- %-,

" !\I ('t t' r!'

% -1957-39 40 25 " ;\0 .ro 33 27 31 30 :12 27 39 35 30 30 3:~ " :Ill 4:\ 29 :\5 :11, 39-%
0/. -195R - :14 .~ z t t a4 :\7 36 :1 !.l a6 :\t\ :18 .. 35 32 36 37 :H :~ 5 " 39 .. H H H - %
<;{- -1!l59- " " " " 31 " 4 :~ 38 38 60 " " " " " 39 'I .. .. .. 13 53 t t - %
'7c -1960- " " " .. .. .. .. 53 " ao 50 " " 50 :;0 .. 60 51 " 53 . 1 31 36 30- %

15 M ('tl'r p;

%-1957- • • • .. .. .. .. oa 26 18 17 II 17 15 17 00 19 21 20 15 17 17 17 23- %
% - l 9Gll- • • • .. .. .. 27 21 26 20 1. 15 19 18 29 18 24 22 16 22 27 33 t t - %
0/. . 1 95~1 -- 0 0 • .. .. 20 21 25 33 2j 27 22 23 21 23 30 27 32 25 32 31 " " ,,- %
'k -1960- 0 • • .. .. .. .. 25 13 33 H .. 32 41 36 37 33 36 37 2. • • • . _ %

10 ~lett'rK

Ins utfk-len t ::iSH s il;puII:s- lcss than t wo percent.
t Out
• Band Out

" P our Band
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AN/GRM-33( ) I

For Further Information
Write f o r BUllETIN No. 260

S INGLE SIDEBAND ANALYZER
Manual Sweep Control, a new feature, has been added to our versatile side band ana­

lyzer PTE-J. Minute inspection of every segment of the e ntire sweep is possible with this
device.

Th e opera tor may con trol d irectly withou t time lag , interfe ren ce o r delay, his inspectio n
and analysis of these critical areas of the swee p which need specia l a ttentio n. A di stortion
"pip" requiring a ttention may be held stationary while a d justmenh ore mode to ferminal
equipment to reduce or eli mi na te the effect of the distortion.

In addition 10 SSB analysis. the PTE·J is ideally suited to Production line testing and
analysis of equ ip me nt for "noise". " disto rtion", hum, location ond identification of spurious
freq uency interference. carrier suppression and setting of tone ond carrier levels.

Thus, in communica tio n sites. in laboratories or factories . TMC PTE·3 is your most helpful
operational and analytical tool.

THE TECHNICAL MATERI El CORPORATION
MAMARONECK, NEW YORK

and SubJidi(ffieJ

O T T ... W ... . C "' N ... D ... • A L E X A N D R I A. V I R G I NIA • G AR L A N D . TEXAS
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Dave B. II. WBG UE/6
3209 North Merenqo Ave .
Altede ne . C elifomie

A Square Antenna

.-30 0.fl. LEAO

/ 22' PER SIO(

..LA MATCHING SllJB --- • ~::::::::::~s;:
4 SHORTED --.. ~

Of'E~ AT TOP --_../

Figure one almost tell s the whole stor y.
Each side of the hi-square is a half wavelength
at the hig-h end of 15 meters. It is open at the
top, termi nated at a dipole insulator. The ends
a re held aloft hy st r a in insulators to ropes to
fenceposts to trees, lightpoles, or other handy
a nchors . The base of t he hi-square, which in
my case is about 4 feet from the g round, is
terminated in a quar te r wave, shorted stub, 12
feet long . T he whole fandangle is fed with
twinlead. The on ly stopper is the matching
stub and that's no hill for a climber.

Since the base of a hi-square is a voltage
point, it has to be matched with a quarter
wave, shorted st ub. The st ub is 12 feet long,
before shor t ing , and can be an extension of the
legs of the hi-square or "ladder-line" or any
other size wire that's handy. I used number 18
enamelled wire spaced at 3 inches. Stub spac­
in g should be 4 to 5 inches for la rg er wire.

Fig. I. Bi-square a ntenna for 15 meters. A
horizont (!l ll y polarized, brcedslde, bi-d irectiona l
a rray with e ga in of about 4 db. It is ccn­
strueted with ordinary antenna wire and fed
with twinlea d. It req uires only one 35 foot (or
taller) pole for support.

As can be seen in Fig. 3, st ub wires are held
a constant distance apart by TV standoffs, but
t he purist would want spacing insulators. My
stub r uns vertically up the mast from t he base
of the bi-square. T his is probably not the best
direct ion to take a stub, but I had little choice.
At least it keeps everything symmetrical,
which is a consideration.

T H E story of the squa re a ntenna should be
preceded by on e or two Twentieth Cent ur y

observa t ions. First is : hams are vacating the
cities for t he promised land of subu rb ia . Un­
fortunately, there is no mo re land in subur bia
than downtown. This wr-iter recently moved
from a downtown Baltimore row house (with
a spacious yard) to a Los Angeles suburb
(with a putting green) . The second observa­
tion deals with antennas and, in a sense, with
lot size. I can't remember the last time I talked
to anyone who wasn't using' : a beam, a quad,
a vertical, a dipole, or a "long wire." How
about you? Have you talked to anyone using
nn antenna-exotica lately?

The square antenna about to be described
not only works but is an amazing conversation
piece. The user of this antenna is automatically
"one cut above" the dipole or vertical user. In
addition to these benefits, you don't have to be
u whiz at a ntenna theory to put it up, nor do
you need fancy test equipment, a big yard, a
70 foot tower, or 200 bucks. All you need is
about $15.00 and a day. You only need $5.00
and half a day if you already have a tower or
mast.

The bi-square antenna is four half-waves in
phase, which makes it three half-waves and
about 4 db better than a dipole. The hi-square
to be described is for 15 meters, but I have
used them on 20 and 40 in yea rs past with the
sa me success.

The advantages of th is antenna are m a ny.
It's cheap (prime consideration). You need
only one pole, 35 feet or over, to hang it on.
I t is bi-directional. You can hang two of them
on one pole and cover 360 degrees. It's easy to
tune. It has 4 db gain, which puts it in the
well tuned two-element beam class. It is also
good competition for the "pre-tuned" or un­
tuned three-element beam. In shor t , it's a great
little antenna. And yet it's a s rare as a demo­
crat in Maine.

The bi-square filled my needs perfectly. It 's
a foolproof wire ,....ith adequate gain which can
be erected in a small space (see Fig. 2). My
first three contacts were Hawaii twice and a
maritime mobile off the East coast of South
America. 8-9 or better all the way around, with
a mere 150 watts of sideband.
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Fig. 2. The wide open spaces of Suburbia. The
vert ical board is actually an "A-frame," end
view. The broadside of the bl- sque re is parallel
to that lovely fence, divid ing my tenth-acre
esta te from my neighbors.
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T he first step is to get the antenna in the
a ir a nd get t he st ub attached. l\Iy mast has a
rope-pulley a rrangement a la fl ag-pole. T he
next t h ing is to locate t he point a t which the
s tub is to be shor ted. An easy way to do this
is to " shock-excite" the hi-squa re. Fire up a
nearby antenna with 15 meter energy and
check fo r a high current spot on the hi-square
st ub. This can be done by using your s im ple
light bulb rf detector . Shor t ing the s tub
with th is gadget, find t he point of maximum
bulb bri llia nce, a nd that's where you make a
permanent shor t . U se a low-current bulb (dial
la mp ) and be sure to scra pe ena mel from the
por tion of t he stub you 're testing. The shor t
will probably come within t hirty inches of the
end. If you have a grid dip meter you may find
it sim pler to use that handy device in t uning
t he st ub. P la ce a temporary shor t near the
end of the stub, a nd with your dipper, check
the frequency. Move the shor t ing wire until
you're on the desired frequency. Inst r uct ions
cover ing th is procedure are detailed in your
grid dip meter manual. '

After t he st ub is properly shor t ed , the next
step is to connect the twinlead feedline. I
soldered alligator clips to my twinlead for this
li ttle chore. All you ha ve to do is move the
feedline up and down the shorted st ub until
you have a desirable standing wave ratio.
After only about 10 minutes of fooling I got

(Turn to page l b)



Fig. 3. The base of the bi·square. The timber
is the crossmember of the "A.{rame." TV
standoffs are used to space the st ub wires
ebeut 3 inches apart. (The small wires are the
stub, the heavy wires are the beginnings of the
entenee .] That's fridion tape securing the base
insulator.

my SWR down so low it's not worth mention­
mg.

Once, before t he popularity of the SWR
bridge, I connected a bi-square feed line merely
by fi nding the point on the st ub where the
tr a nsmitter loaded best. So, if you don't own
an S\VR bridge and can't borrow one, just
hook t he feedline for maximum output. (I am
a ssuming that if you don't have an SWR
bridge you don't have field st reng t h measuring
equipment. If you do, t he use of sa id equip­
ment would be preferable, of course. F ield
strength checks are worthwhile under any cir­
cumstances) .

The only other problem is that of matching
your t ransmitter to t he 300 ohm feedline. If
you have balun coils you're all set. If you
don't, you might be interested in the balu n I
const ructed. This particular balun idea was
first given me by Jack, \V8LIO. It is u sed oc­
casionally to match coa x to beams, but rarely
as a balun, matching coax to twinlead. It's
both simple and chea p. Fig. 5 shows the hook­
up. A 15' 2" (.66 times Ih wavelength) piece
of 72 ohm coa x is made into a loop and the
outside shield is soldered together. (.66 is the
velocity factor of coax. See April 73, p. 27
for details. ) A simila r 72 ohm coax from the
output of the transmitter connects braid to
loop broid and center conductor to one center
conductor of the loop. This is, a s is a balun,
a re-entry transformer, effectively quadrupling
the im pedance of the line, which puts you at
around 288 ohms. Close enough. The 300 ohm
line is hooked to the center conductors of the
loop as in Eig. 5. This, of course, is good for

RENEW NOW!
•

16

only one band-but what a simple device.
As might be expected, there are other ways

to feed the bi-square. The chore is to trans­
fonn the antenna impedance to the line im­
pedance and then in turn match t he line to the
transmitt er tank circuit. If you're feeli ng ex­
perimental, you might try a different method.
Several are outlined in detail in the Handbook.
I picked the quarter wave shor ted stub system
because of its simplicity.

As noted, t hi s antenna is four half-waves in
phase and a broadside radiator. There is a
moderate null off the ends of this antenna.
One interesting aspect is that despite the
d iagonal positioning of the elements, the array
is hor izonta lly polar ized . In some quarters, this
will be thought to be an advantage, especially
when talk ing- to t he squa d, beam, dipole group.

The mast used here is a simple "A" frame
made of knotlesa, Douglas Fir. It is suppor ted
by nylon rope. The 40 meter hi-square I used
a few years ago was suppor ted by a 70 foot,
steel tower. The a ir was full of st eel guy wires
a nd I had to st r ing the bi-square elements
between them. The successf ul use of both of
these antennas would lead me to believe that
you can use any available support, but prob­
ably a non-metal one is desirable.

Fig. 5. Poor Man's balun . 72 ohm coax to the
transmitter is at left, the balun loop is vertical
in this photograph, and the 300 ohm twin lead
is at right. All coax braids are connected. This
syste m is sometimes used for matching feed.
lines to beams, but has been neglected in
matching a transmitter to 300 ohm line--the
use it's put to here.

If you already own a huge tower, by all
means hang the bi-square as high as possible.
In order to tune from the ground, you can
use a %, wave shor ted stub with nearly the
same efficiency a s a % wave shor ted st ub.
The same rule applies to th is a ntenna as to
all others-the higher the better.

I t was mentioned earlier that two hi-squares
could be hung on the sa me pole for 360 degree
coverage. The only caution is that the st ubs
and feedlines do not parallel each other. Sepa­
rate them by as close to 90 degrees a s possible.

Now is the time to get out that old r oll of
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A6.4 6 Meter 4 Element A2-10 2 Meter to Element
Amateur Net S11.16 sAmat~u r NetAs

SkI.8$' 183
Stackinl Kit AS.6 $2.19 tacking Kit · .

~
Al lA ·IO Il.4 Meter 10 £Iement ~~
Amateur Net $1 1.88 1--;
Stacking Kit AS-l 1,4 $1.26

See Your FlNco Distributor
or write for Cotalog 20·226 t o :

THE FINNEY COMPANY
Dept. 20, 3 4 W. Interstate S L. Bedford, Oh io

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

_ All Elements are Sleeve Reinforced
And Completely Pre-assembled With
"Snap-Out " Lock-Tite Brackets

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

ON 2 METERS: ON 6 METERS:
18 Elements Full 4 Elements
I - Fold e.d Dipole Plus Specia l I-Fol ded

Phas tng Stu b Dipole
1-3 Elemen t Collinear I-Refle ctor

Refle ctor . 2-Diredors
4-3 Element Collmear

Directors

Patent RE 24.413
Other patents pending
6 & 2 Meter
Model No. A-62
Amateur Net A·62 $33 .00
Stacking Kit AS·62 S2.19

The Only Single Feed Line

6&2 METER
COMBINATION YAGI ANTENNA

®

From F'NCO

•
TWO ANTENNAS

IN ONE*
*a n o t h e r FIRST from FlNco

NPNPNP

Easy Method to Remember

Tra nsist o r Symbo ls

Many people, especia lly those not working
daily with transistors, have trouble identif y ing
and telling the di fference between the s ta ndard
PNP and NPN trans istor sy mbols a s s hown
in Fig. 1.

The d irection of the arrow, of course, tells
the difference. That is, whether the symbol
represents a P N P or an NPN transistor. But
t his in itself can cause con fus ion, not to men­
tion embarrassment, when the ole' memory
fails . U se of a s im ple memory "hook," or as­
socia t ed menta l picture will prevent such for­
getfulness.

An excellent memory "hook" is one involving
t he positive and neg a tive extremes of poten­
tia l d ifference. \Vhen a difference of potential
is vi sualized, ground potential is thought of
a s negative (N) and "down below" the posi­
t ive (P) potential poi nt. Likewise, t he pos itive
(P) potential point is thought of a s "up
above" ground. By picturing in your mind posi­
tive-P-up a nd negat.ive-Ncdown a nd comparing
this p icture with the arrow direction of the
transistor symbol, you will see t hat the arrow
of a P N P transis tor points u p towards P,
the fi r st letter of the t rnnsistor type, a nd the
arrow of the N PN transistor points down
towards N, the first letter of this transi stor
type. • •• W 2VSP

AUGU ST 196 1

a ntenna wire and try something different. If
you're burning with ambition, you m ight try
putting a reflector on your hi-square. Space it
at around 0.15 wavelength and t une it with a
st ub too. In fact, with a little ingenious swit ch ­
ing , you ought to be able to make either ele­
ment in your "reflected bi-square" the driven
elemen t , a nd th us have a "reversible, re­
flected hi-square." T her e's an 8.5 db conversa­
tion p iece for you. As Fig. 2 att ests, I don't
have room for a reflector-but if I did, I'd be
out there t u ni ng righ t now.

The hi-square was introduced to me years
ago by Jack, \V8LIO, who has used this and
hundr ed s of other "far-out" a ntennas. \Vhen
I got my first 40 meter hi-square into the a ir
and ta lked to South Africa with 100 watts of
A:\I phone, I was sold. You will be too.

. . • W8GU E / 6
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The Drake

A LTOGETH ER too seldom is a new r eceiver
introduced that is r eall y "state-of-the­

art." The Dr ake 2-B receiver is an improve­
ment of the 2-A, which was a modernization
of the original I -A model. All t hree incor­
porate many very fine principles of receiver
design. Physically t he receiver is qu ite small.
Its dimens ions are : 12" long, 7" high and 9"
deep. \Veighing only 14.5 pounds this r eceiver
only uses 40 watt s f rom the power line. T his is
s ignificant since t here is much less heat diss i­
pated in this unit t han many standa rd t ypes
of receivers. The top cover is made of per­
forated steel to aid in heat dissipation.

Circuit Operation

The block diagram in Fig. 1 shows the basic
operation of the r eceiver. A 6BZ6 is used as a
pentacle rf amplifie r. This t ube exhibits semi­
remote cutoff character istics t hus pr oviding
good control cha racter istics and low inter­
modulation. This stage is tuned by one dua l
control. As t he BAND switch is posit ioned to
the various bands additional inductances are
switched across the basic t uned circuits allow­
ing complete coverage of from 3.5 to 30 me.
Enough ga in is provided by the r f amplifier to
effectively mask any noise generated by t he 1st
mixer. The pentode sect ion of a 6US is used
a s the 1st mixer. On all bands except SOmeters,
this tube is operated a s a mi xer. When used
for SO meter operation, the oscillator is dis­
abled and the penrode section of t he 6US is
used as a second rf ampli fi er.

A low-pass filter is used in t he output sec­
tion of this tube. This is used to prevent un­
desired mixed produ cts being presented to the
input of the if section. T his fi lter is packaged

18

Frenk Merritt

Receiver

a s TL The choice of a pentode-6US a s the
mixer is a good one. In any receiver most of
the noise generated is created in the highest
f requency mixer stage. The function of an rf
amplifier is two-fold in that the rf amplifier
must provide enough signal so that t he noise
of t he mi xer is not object ionable and selectivit y
at rf is also achieved. The basis for compar ing
t ubes in t erms of noise generation is that of
comparing the equivalent noi se resistances of
the tubes involved. For instance, a 6BE6 ex­
hibits a. conversion transconductance of 475
micromahs which r esults in an equiva lent noise
resistance. Req, of about 230,000 ohms. The
noise resistance is a function of the noise gen­
erated within the tube itself and is composed
mainly of shot noi se and partition noise. This
figure of 230,000 ohms for the 6BE6, is com­
pared to the 6US which is 9120 ohms. It will
be noted that there is a very great difference
between the two noise resistances. T his rela­
tionship indicates that the 6US performs very
well in mixer service a t HF and VHF. This
prediction is borne out in practice. A number
of hams have dropped by to see the "new
goodie." Almost everyone has mentioned how
qu iet t he 2-B sounds.

First IF Section

A frequency from 3500 to 4100 kc is pre­
sented to t he first IF section. A 6BE6 is used
as a combination variable frequency oscillator
(V F O) and mixer . The output of the 6BE6 is
455 kc. Since t he oscillator is variable, tuning
is a ccomplished in th is sect ion. Since only one
frequency range is conver ted by the osci llat or
and this f requency range is very low, 3955
to 4555 kc, unusual st abili ty is made possible.
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A subsidiary of Zenith Radio Corporation

AMATEUR - COMMERCIAL - MIUTARY - COMMUNICATION EQUIPMENT

I 2 <4 7 W. IE L M 0 N T A V E N U E

TO ALL RADIO AMATEURS

• CHICAGO 1 3. ILLINOI S •

I n many le t ters and i n pe rson a t convent ions you have cons istently

asked the following quest ion, "Like man I read your ads, but what is

the difference between a lOOV and a 200V?"

First. there has been no compromise in parts quality.

The operating controls have been simplified and several inter -

connecting plugs and sockets have been eliminated .

The gain has been increased in the Vox and Speech channels .

The use of s il icon r ect i f i e r s r esult s i n less heat, and furn ishes

about 20% more power output .

New frame gr i d mixer tubes are used for less heat and better pro -

duct ion uniformity with the same reduction i n spurious radia·

tion products as properly adjusted l2BY7's.

Temperature compensation has been added to t he h igh f requency

crystal oscillator circuit for imp roved stability .

The 200V sounds best and operates the eas iest of any t ransmi t ter

on the market today .

Why don ' t you l i ke try one?

Wes Schum, W9DYV

Hope to see you at the :

Cent r a l Div i sion ARRL Convention a t Springf ield . I l l inois
on August 26 and 27.

Wes tern Single Sideband Convention at Santa Maria, California
on Sep tember 29 t hr ough October 1.
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Great pains have been taken to r esu lt in a n
osci llator design that is extremely stable. In
repeated experiments it ha s been fou nd that
the test receiver tested achieves 90 % of its
frequency stabili t y in the first 30 seconds . This
is well within the specifi cat ion of less t han
500 cps warmup and 100 cps t herea fter. In
fact, it has been noted that the warmup drift
in a normally heated room is inconsequential.
With this receiver, no longer is it necessary
to indulge in long receiver warmup periods.
It is s ignifica nt to note t hat du r ing s ideba nd
operation no drift is noted in normal opera­
t ion.

Third Converter, Filter and IF Amplifier

The output frequen cy from the VF O-mixer
circuit is 455 kc. This frequency is converted
down to 50 kc for filtering. The tube used for
this purpose is a nother 6BE6. The oscillator
section of the GB E6 is fixed-tuned at 405 kc.
The output frequency, 50 kc, is presented to
a passband filter /tuner. This is the heart of
t he 2-B and establishes the selectivity char­
acteristics of the receiver. A swit ch lever
selects bandwidths of 0.5 kc, 2.1 kc or 3.6 kc
and a concentric shaft moves the passband,
without changing its shape, above, through and
below the fixed BFO frequency. This combina-

tion works wonders on C'V, SSE and AM.
On CW, wit h a crowded band like the Novice

portion of 40 or 80. put the lever in the .5 kc
position and you ca n select and sepa ra te any
signal out of a possible 10 or 15 just by tuning
around with the passb and tuni ng- knob.

Nor mal SSB reception is made with t he lever
in the 2.1 kc position, thoug-h it can be copied
in the .5 kc position when the QRl\I gets
roug-h. You can get "hi-fi" SSB with the
switch in the 3.6 kc position and the skir ts en
th is new filter are st eep enough for good un­
wanted suppr ession even in the wide position.
At any bandwidth the passband tuni ng- kn ob
permits selection of upper or lower s ideba nd
and adj ustment of voice quality without re­
tu ning t he f requency.

T he 3.6 kc bandwidth is just r-ight fo r AM.
However, if receiving conditions become un­
bearable due to interference or selective fad­
ing, switch on the product det ector and cut
t he bandwidth to 2.1 kc or even .5 kc !

On the remote chance that someone mig-ht
want even more select ivity Drake has a com­
bination loudspeaker and Q·multiplier avail­
able as an accessory. Adding the action of
the Q-m ultiplier a nd the passband fi lter you
g-et such a sha rp notch that it ca n separ ate
almost anything. The Q-multiplier is much
more valuable when used in the notch posi­
tion. Reception through almost any ham band
bedlam is possible. The Q-multiplier may also
be used as a notch filter for phone opera tion.
After the if filter an if amplifier is provided
to raise the level of the signal to be suit able
for detect ion. This am plifi er uses a 6BA6. T he
Svmeter circuit is in the plates of t he if and
rf amplifiers. A bridge-type circuit is used
with a 100 microfarad capacitor shunting the
meter for critical damping.

Detector

One of the s t ronges t point s of this receive r
is the product detector. A 6BEG is used as a
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HERE'S A NEW HEATHKIT"
GROUNDED GRID KW LINEAR ,.. JUST $22995

T he new Heathkit " W arrior" is a completely self-conta ined. desk-top kilowa tt li near, loaded wit h special
features, at half the cost of comparab le un its ! Compare featu re fo r feature, quality componen t for quali ty
component , you'll find no shortcuts • . • only the finest watt-per-dollar value in a linear amplifier on the
amateur market today I

Ma llim um pow er input: 55B- 1000 watts P.E.P..
CW- IOOO watt s. AM_IX) watt s (500 walts usino c",rriN
controlled modulation). RTT Y-650 wall s . Dri... inQ
POwe. requi.ed : 50 to 7S walts-d~pendinQ on fre ·
cuency. O ut put ci rc ui l : Varillble pi.ne twork (SO to 75
oomsj . Inpul c ircu it : Broad bllnde<l_"cu ires no tun.
1ma, In put impedanc e : Approx. 70 ohms . Band co ....
e . aQe: 80, 40. 20. 15, 10 met ers, P an el m eterinQ :
S wi :ch·S(>lected. g rid curren t. plate current, h illh vo ll·
age a,.,d re la tive powe r oulput lor easo of loa dinQ.
T ube co m ple menl : <I ·8l1A. 2-866A. Si~e : 19h# W
111 1X' H" 16" 0.,-_",

T his inside view shows the neat circuit layout
and husky components that emphasize Quali ty .
Note the internal shielding of plate circui t for
maximum protection against TVI.

CHECK THESE FEATURES •••
Com pie/ely «elf-co ntained . •. av. F it. and Bins supplies built in.
Versat ile •• . ~I ay be driven by any 50 to 125 watt transmitter
or exciter-s-no matching o r s wa m ping network required .
Jo.:fficiclil • • • Stable grou nded grid circu itry allows most drivi ng
power to a p pea r in output fo r u p to 70 % efficiency.
Oil-filled capacitor . • . And 5-50 hen ry swinai na-choko prov ide
the excellen t d ynamic regulation req u ired for high peak power
ou t p u t wit h low dis tortion .
I n~rpt' "sir(' tlllU's . . . 4 parallelr-d 811A's a n rl 2-866A's , 10r('('(I­
ai r cooled by si lent built-in fa n.
Stable. .careful! d eshm p rov ides a h igh doa ree o f o ver-a ll sta­
bilit y in conju nction with the grounded grid circuit configur­
ation.
E r elueire . .. I n tern a l RF sh ieldi ng of plate circuit for ma xi­
mum T VI suppressio n .
f ll lcr lor A-('rf ."III'ilrhilig ••• prevents accident al a p p licat ion of
H\' before switc hi ng o n filamen t a nd h ias.
R II(]f)c(1 conetructiov .. . 16 gauge s teel cha~sis-~· alu min u m
fro n t panol -c-welded one-piece cabinet .

K it Mod el HA·'O ••• 100 Ibs. $23 dn., $20 me•. . . . .$229.95

A ssembled M o del HAW-,O .••
100 lbs. $33 dn., $28 mo $329.95

STATEZONE

,------------------
IHEATH COMPANY
I B ento n Harbor 11 , M ich igan

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

: NAME

I ADDRESS

II CITY

FREE CATALOG

Send today for
your Free Catalog
describing over
200 different
Heathkit products
In Hi·Fi, Test ,
A mateur Radio,
Marine and General
consumer fields.
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lation it is possible, with this r eceiver, t o turn
the RF GAIN control to the fnIl CW position
(maximum sensitivity) and leave it there. In
fact, for all practical purposes don't bother
with it . T he A F GAIN control is all tha t is
needed to control the output of the receiver.

A diode detector is provided for the recep­
tion of AM signals. This is a common type
of circui t a nd will not be discussed in detail.
It will be found that the P ASSBA N D control
is a boon even for AM. A common situ­
ation is t ha t in terference may be predominat e
on one sideba nd but not on t he other. In this
case it is only necessary to tune the sideband
that has the least amount of inter ference. And
best of a ll- th is principle really works to won­
derfu l benefit in th is receive r . The more dis­
criminating users will be somewhat unhappy
about the limitation of fidelity which results
f rom the bandpass of 3.6 kc. It should be re­
membered that t h is receive r is not desig ned
for H igh F idelit y. Its purpose is communica­
tions and toward th is end some "fidelity" is
intentiona lly lost.

Both the AM dectector and the AY C de­
tector circuits are fed from an a mplifier stage.
This is provided primarily to compensate for
t he relative inefficiency of the AM detector
a nd to provide addi t ional amplification pr ior
to the Ave rectifier. A network in the output
of the Ave detector is provided to allow " fast
attack and slow decay" action. A discha rge
time of 0.05 second is provided in t he fast
AYC position ( F. AYC) . This time is length­
ened to 0.75 second in the slow AVe position
(S . AV e ). The longer period is usua lly pre­
fer r ed at t his station si nce it allows a small

product detector and BF O. No provision is
made for tuning the BFO. T his is indeed a
radical change from conventional circu its. Let
us, fo r a moment, a na lyze t he two usages of
the BF O. F ir st, the BF O is used to create a
beat frequency when the BFO is heterodyned
aga inst the e ,v signal. This example may be
t hought of as two f requencies bea t ing against
each other to result in an audio tone when
the received CW signa l is present. In using
this r eceiver for Cw, it is necessary to select
t he desired tone by t he main t uning d ial and
t hen positioning the PASSBAN D control for
the desired operation. In order to achieve
single-signal selectivity it is usually most con­
venient to present the PASS BAN D control to
either 1 or 2. This action selects the upper or
lower sideband of the heterodyne. Strong adja­
cent channel in terference can usually be elim ­
inated by carefully tuning the PA SSBA ND
control to drop the interfering signal off the
edge of the passband. When the Q-multiplier
is used, the selectivity is inc reased very great­
ly. In peak operation the Q-multipIier provides
a frequency selective boost of 20 to 30db.

The second usage of the BFO is as a rein­
serted carrier oscillator. The reinserted car­
r ier provides a signal for the sidebands to
heterodyne against thus producing the original
audio modulation. The PASSBAND control
selects the sideband that is used to het erodyne
a gainst t he reinserted carrier. T he advantages
offered by a product detector are twofold.
F ir st, the amplitude of the incoming signals,
sideband intelligence, does not have to be
matched a gainst a fi xed amplitude of BFO to
result in a condition of 100% modulation.
Since the process of detection is one of fre­
quency conversion only enough signal to cause
a heterodyne is necessary. Secondly, only t he
audio products are heard in the output and
no other signal or signals have any control
in the output. Tn diode detectors it is common
for a strong signal, that may be 10 or 20 kc
off-frequency, to capture the detector and
block it. This is impossible in a product detec­
tor due to the basic nature of the f r equency
conversion process. \Vith ALL types of modu-
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RME'S
4032

SPEAKER

Car dioid. cera m ic
type! Styled for

h and or d(Ollk
mount I Save now
on this $30 value I

Only $ 1 2 95

SAVE 25%

T ..-rilfic builder valu e !
H ea vy Jl:auJl:e s teet t At­
t ra ct ive sat in blu.. fin ish .
P e r-fec t for am plif ier.
t r ansm itter, etc. Order
QX I 04

Qua li t y sp eaker and
enc joeu re 10x8 % x 5%"
matching all cu r ren t
r eceivers of 3- 4 ohm

VOice coil. H and­
som e, heavy metal

enelceu re, 5 lbs.
Or der QI09Q003.

Last Ti me Offered
At This Low, Low Price !

Only

$595

ON THIS STREAMLINED
CABINET W ITH CHASSIS & PANEL

::'tfodern upright.
mounting .••

4% x4 % x31';,'· , Pri·
m ary 115 VA C,
6rcy. Sec, 1 ~ 1.

1. 500 V A C-CT at
250 MA-IC AS. Sec ,

2-6.3 VA C llt 6
A MP. Sl.'C. 3-5

VA C a t 3 A MP. 1"..<;
12 Ibs, O rder QX468

SAVE 650/0
ON THIS POWER
TRANSFORMER

FRESH COAX

Only 5199

$9.16 Value
30 ft . HGR/ A U

52 oh m coax:
Ma ntia !"" center
con ductor , p lus
constan t. imped­
ance 82-6 t " N··
plug each end .

Coax alon e worth
$5.40 Order

QX Oa7,

_. 01 J.US W. BROADWAY • PHONE 32 Has1
COUNCil BLUffS, IOWA 7.81

LtG: RUlh the follawinc b.rc.lns:' _

Enclosed is m y ('heck for: $ pia. Po'!I t.R'f't

NA"E" CAl. I. , 1
,

Leo I.
Meyerson ,
W0GFQ

JADDRESS,

CITY-;;;;;;;;;--;:;;;;;--;;;;;;;;ST ATE

Summary

Audio

P ost de tector amplification of the audio
s ig na l is provided by a 6AV6 triode amplifier.
It should be noted tha t in the out put of the
p roduct detector t here is a low-pass fil ter t ha t
has a 3-kc cutoff frequency to f urther limit
t he h igh f requency response of the product
detector. T he power output sta ge is a 6A Q5
in a conventiona l-type circuit. T he audio out­
p ut is ava ilable a t the front of the r eceiver
at a phone jack. When headphon es are plugg ed
in t o the j ack , audio power is a utomaticall y
removed from a loudspeaker that may be
con nected to terminals on the rear of the
chassi s. whi le not over whelming, t he audio
ou t put is adequate f or all normal purposes. If
additional power is desired, f or some r eason,
little problem is presented in con necting a n
auxifia ry power amplifier t o t he receiver.

period of time before maximum sensitivity is
restored. A termina l is provided on the r ear
of t he chassis to p rovide addit ional capacit ance
to increase the decay period. In t he STBY
posit ion, the STDB Y-R CV switch permits f u ll
negative bias voltage to be p rovided t o t he
AVC controlled circuits thus muting the r e­
ceiver. Access is provided at t he rear of the
chass is so that t h is f unct ion can be provided
by an exter nal circu it s uch a s a switch or r elay.

The if sk ir t select ivit y of th is receiver is
almost a s shar p a s that provided by mechan­
ical fil ters or crysta l filters and is a pleasure
to use. The st abil it y factor is of t he highest
order. In genera l, t h is is undoubt edly on e of
the finest r eceiver s to be produced f or t he
Amateur market. It has been a very plea san t
di scovery to find t hat the PASS BAN D control
fun ctions just the same a s the bandpa ss t uning­
cont rol on the Collins 75A-4. The serious C' V
opera tor will be completely sa tis fied with the
selectivi ty , but, again, complete satisfaction
is a matt er of sever al hundred dollars more.

Recent corresponde nce with the f a ct or y has
di sclosed that a noise limiter ca n be inst alled
and recent product ion mod ifica tions added for
t he nominal s um of $15, It is expected t hat
t hese changes will be incorpor a t ed in fu t ure
models of this very fi ne receiver.

It should be noted t hat any s ma ll non-line­
arity in tuning can be corrected , in a limited
range, by slid ing the dial glass with a pencil
eraser. No at tempt was made t o desig n the
tuning mechanism as a frequency meter. F or
virtually all operating requi remen ts the cali­
bration of the d ial is u nusually good.

All fou r unit s checked by t he aut hor have
indica t ed good consistenc y of manuf acture. In
su mmar y-summa r y , t his r eceiver is very h ighly
recommended a s an excellent communications
recerver.
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J. R. " Bob" Berbev WSSFT
6811 Toland St.
Dallas 2 7. Texa s
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All Silicon Transistor

RTTY Converter

M AN Y articles have been published about
I radioteletype converters (TU's) i the new­
comer should be getting t horoughly conf used,
so let us help by putting a nother in t he pot.

\ Ve have all decided that a TU should be as
simple a s possible to build, adjust, and cost as
little a s practicable. The TU should be usable
on a.f.s.k. or f .s.k. It should have provisions
for filters such as bandpass and /or narrow
shift, it should provide for some sort of tuning­
indicator (meter, oscilloscope, or tuni ng eye),
a provision for auto-start, and an a .f.s.k. os­
cillator for v.h.f.

Next we should decide what type TU would
best meet most of these cond itions.

T he a .f. s.k. seems to be t he best suited for
versatility.

The silicon transistor is a good t ype of device
to handle t he current that we will be working
with, about 200 rna, so the cost becomes prac­
ticable. The voltage, being low (12 v de),
makes other components cost very low, as we
can work with ratings of less than 100 volts.

T he build ing is simple because t he TU is
built on a printed circuit board, which is avail­
able at a small cost.
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Schemotic of converte r. Cl w ill UH opproximotely .068 mId to tu ne to 88 mh chok. to 2 125 cycle , . C2 should
tune to 2975 cycles wilh oboul .033 mId. T2 Con be a $tancOt' TA.35. a Thordarson TR-7, or an Argonne AR~109 .
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looklnlr for d onlJ • • • • • •• • • •• • • •• •. . • ••• •• • • • • • . $9.95

.509 No . Victory BI...d .• Burbank, Calif.
Phone: Vlctorio 9-2411

Dept. M S

T-IJ7/ARC-3 TRANSMITTER-
100 to 156 Me U, ed : $14.95

R.n/ARC-3 RECEIVER-
100 to 156 M C• •• • •• •• • •• • • • ••• • • •U, ed : $14.95

ADF AN/ ARN.7
Reeeiver R5/ARN·7 $29.9.5
LHp LP21LM • •• • • • • •• • • •• • •• • • • • • . • • • • • ••• .• • • 7.95
Inverter MG.149F 9.95
Control Box C·4/ARN·7 5.90
Moullt fT ·213 3.00

BC·454/R·26: 3-6 ),fe• • • .. . . . •.• . .• . • . . • • • ••• . • . • $9.9~

BC·435/R -27 : 6-9 .1 ),fl:. • • ... , $9.95
MD-7 MODULATOR: Special • ••.•.•..•.• .• .• .• .• 3.9~

T ·18/ARC•.5 X MTR . 2.1·3 MC utlnt eond $4.95
T. 19/ A RC· 5 XM TR. 3·4 MC xllI'i: cond o 7.9$
T·20/ARC·.5 XMTR 4·~. 3 MC xlnt tond 4.95
T·21 /ARC·.5 XMTR 5.3·7 MC xlnt cond o 4.95

YOU GOT III WE WANT IT I LET'S DEAL?
w e're paYIng top U $ for GJtC-9 : puc-e. · S. -9, ·10;
GN- to~A : All el..ctmn lc teat equip.

ART-13 COll i NS
Transm itter. rtmov~d from . Ireraft . 10· ehanntl
au to·tune or manual . 2·18.1 Me. for Ham RIll wllh
8 13 final . Output 60-100 W. CW or mDdul.led. CrY'·
u ll braled for VFO. Ed. Clnd. Only $33. 33

COMMAND GEAR

f .mlkls Q• .5 ..... 190·.5.50 t l:. The recerrer J OU'1'e been

APN-4 l ORAN EQUIPMENT
Mulne or a Irborn•. Lont r.nte nnhatlo~1 gear
10 determine exad p051110n of ship or plane up te
1200 miles from bue. Compllte with tubes, cry.tals.
Ex•• • • . • • • • • • . • •• •• • • . • •. • • • • • . • •• •• • • • • • . • . Only $l 9.M

KEEP CANDEE HANDEE!

R.4A/ARR ·2 RECEIVER
2:34. ·2.58 .sre. 11 lubes. VHF. t unable reee teer. see
AUlr./59 C. Q. &fa l ul lle ror ecnvers ton. t; J:eell en t cond o
TWO for $5.00. Each $2.95

APX·$ TRANSPONDER
A midget ••rehou.. of parts I ntewen. three Veedrr·
R oot counters . I , F. st ri ps. eulty. orer 30 tubes, ete.
Ina lud u 3E29 tuba. Good eond. A STE Al. AT ONI.Y $9.9.5
APX-6 Manu.1 $1 .50

A TR IO OF HEADSET BARGAINSl
H8·23 : lit I lD pedanr• . Lea ther co<ellld headband.
II rand new. Grut bU. ODly $4.9.5
H5·33: Low ImPedance. L....th~ eoorered head-
ba nd. B raDd new. A. J . J . Candee 8 PM laI •. • •. 5 .95
HI FI Headset : 1.5.000 cyele. ' Brand new with
rllamols cushion•. It' . te rrlnel Only ••• • ••• . • • • • 8 .95
CD-S07A Headset Extension Cord : B ra lld new.
Approxlmatel,. .5 ft . lens:lh. Ollly ... ..••. .•. •. _ .49

APN ·I FM TRANSCEIVER
4. 20· 4. 60 ~ft. Cornpl. with tu lle•. Ext. Ea..• . _ $2.9.5
ApproJ: . 5hp . we. per unit 25 lb• . • • • •• •• • . •T WO for 5 .00

AU i,eml FOB Burbank, Calli., .ub}f!d fo prior Inle.
I,. Calli. add 4%. Mba. order '3.95.

J. J. CANDEE CO.

RT9T / AR C-2 TRANSCEIVER
AIrborne; AM. CWo MeW. Output 40 W. ImPlJt
.500 MW fr~lf . Ringe 2000 to 9050 KC In eight
eh nne ls ; Input 26•.5 volt DC. axel. " nd. shI p.
.t. 100 Ibs .• w/ eomrol box $39.95

,.._--------

The adjusting is simple, because you only
need an a udio oscillator , and V.T.V.M. to
adjust the t wo 88-mh toroids. (These toroids
or telephone loading coils are available from
Jack Pitts W6CQK a t a cost of $1.00 ea ch
postpa id, or Irving Electronics Co., P.O. Box
9222, Sa n Antonio 4, Texaa.)

An L-C fi lter or bandpass amplifier ca n be
added to the f ron t of t he conver ter to improve
reception when t here is heavy QRM. A band­
pass amplifier is at present under constr uct ion
on a printed circuit board and will be described
in a f utu re art icle.

The provisions for tuning have been made
for an oscilloscope, a tuning eye, or frequ ency
meter . T he frequency meter, and the osc illo­
scope will be on printed circuit boa rds, and
are under construction also.

The circuit const r uct ion is s imple. The sche­
matic t hat comes wi th the ci rcu it board has
numbers in a ci r cle for each lead of the com­
ponent, these numbers will match hole num­
bers on t he printed circuit board for leads to
be soldered. There are six holes for as many
as three capa citors, to tune each of the 88-mh
toroids for the st a nda r d 850 cycle shift , the

•

space filte r is t uned to 2975 cps. This takes a
to tal capacity of about 0.033 mfd, and about
0.068 mfd capacit y for 2125 cps for the ot her
toroid . \Ve may note here t ha t when t uning
t hese two toroids they should be mounted on
the board and in the circuit. An audio s ignal is
a pplied to the input a t the frequ ency each of
t he tcroids is to be t uned to. \Vatch for a peak
on a V.T.V.l\I. across the toroid being tuned.
NOTE:

Us e oldy myla,I", mica , or paper capacitors.
Do not lise disc ceramic capa c it ore,

T he input circuit shown is an RC t ype input
in to the base of the fir st transistor. A trans­
former may be coupled between t he out put of
the r eceiver to match the input impeda nce of
the converter. None is shown here because we
are working on an emitter -fo llower bandpass
fi lter. Though the conver ter works very well

(Tu rn the page)
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with four ohm input from the receive r , it will
work much better with a matching transformer
of four ohms to twenty thousand ohms into the
converter.

T he output of the converter is placed in
series with the local loop. The output transistor
acts as a swit ch , or relay, and does away with
the polar relay.

PARTS NOTES
All parts are available from your local scra p

box, or you r loca l dealer. The transistors and
diodes are Texas Inst rument s, Inc., obtainable
at your local TI distributor. These silicon
transistors are the industrial type and do a
rea l good job for a reasonable pr ice.

T he prices are a s follows :
TI-492 $2.35 each
TI-493 2.55 each
T I-483 4.20 each

The toroids, or loading coils can be obtained
from several pla ces ot her t han those listed in
the parts list.

Jack Pitts \V6CQK, 1307 Alemeda, Redwood
City, California, can supply a complete plug-in
filter unit for $3.50 each, postpaid. These unit s
may be mounted off the pr int ed circuit boa rd ,
and wired into the boa rd. This way you may
want to build a tube type, and transistor type,
and see how the two compare.

The printed circuit boards, and all instruc­
tions can be obtained for $2.00 p -p- from
T r i-Tronic Lab. Inc. ( part number T L-15100­
01) P.O. Box 238, Euless, Texas, or though
most of the dealers who stock Texas Inst ru­
ments, Inc. industrial type transistors.

. . . W5SF T
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Le rrv l e vy WA21 NM
1114 East 18 Street
Brookl yn. New York

Two M eter
Nuvi sto r

Converter
T il E fact that nuvistors are available at a

very nominal cost invalidates any excuses
from two meter operators for not having a
low noise converter. Even the cascade circuit
is now practical though a year ago a cascade
converter using 417-A's was out of reach of
most amateurs.

The advantages of the cascade circuit are
many. One major advantage is the relative
ease of neutralization. This is a blessing, as
anybody who has spent hours cursing at a
neutralization coil in a triode rf amplifier, such
as one using a single 417-A, or any other high
transconductance tube, will testify.

After reading pages of praises to the Nuvis­
tor, I went out and purchased a small pile of
them, including some of those elusive sockets.
The design of the converter in its original
form was quite different from the fini shed
product, in which all the values were adjusted
for the best signa l to noise ratio. The converter
uses only triodes. Having had some experi­
ence with pentodes in low noise converters, I
figured that a lower noise converter could be
made without them. After the unit was com­
pleted and working, I tried substit ut ing a
6CB6 for t he mixer. I found that while it had
little effect on the noise figure, there was an
improvement in the overall gain. This will be
an advantage to those whose receiver lacks

•spare gam.
For the most st able operation all the coils

should be shielded from each other, a s even
the small amount of regeneration, caused by
feedback, will raise the noise figure . A beer
can is an excellent sour ce for shields , and a
12 oz. can will provide all the shields you
need.

The circuit used is a double cascade. This
provides plenty of gain with very little noi se.
The first cascade uses a pair of 6C\V 4's, ca­
pacitively coupled to the following ca scade and
neutralized by L2. The tap on L1 and the
sett ing of C1 will have a great deal to do with
t he overall no ise figure of the converter. A 5
turn coil was used, with the best tap position
being about 2 turns from the grounded end.
A turning wand, which is a plastic rod having
a brass slug on one end and a powered iron
slug on the other, will be a great help in align­
ing and neutralizing the converter. The one I
used was a GC 8278. This has a diameter of
sligh tly more than lA," and was used a s a
winding form for L1, L2, and L5. This made
it easy to adjust those coil s by slipping the
wand into the centers of the coils. L3, 6, 9,
and 10 are wound on -;4" slug-t uned coil
forms. L4 is an Ohmite Z-144 rf choke. A
250k resistor can be subst it ut ed, with very
little, if any, loss of performance.

If you are going to use the range of 14 to
18 me for the if the crystal frequency and the
frequ ency of L9, LID, and L7 can he used as
given. For other if frequ encies they will have

•

e;:UT

V4
BCSB

r

OOI T lOOK

~
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+--"w----------....---_ •.

560K
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Alternate Mixer

73 MAGAZINE



Graduate
to mobile antenna perfection!

Excellent for fixed d ation, too.
High gain - no rotator needed.

What is? The

SKYSWEf PER SPECI AL, '" e lemen" on 6 mele n , high gain,
perfect low ongle rodiot ion, heovy duty aluminum co n­
st ruct ion with ext ra d uty, high quality pol yethylene and
tefl on inaulcfors $19.95 ama te ur ne t

4 ELEMENT
6 METERS
C( ccu/'Je!

EBea Sky Sw ee p ond EBeQ Sky Sweeper Special used 100%
by Cleveland UHF-VHF CLUB

200 to 300 miles ground wave on 6 meters with Gonset
Communicator-MO BILEI

AMAZI NG low-a ngle, high -gain performance. Puts the
signal right where you wo nt it, wi th plenty of "Sod!"

•aga in .

L_

EBCO O UTPER.FORMS THEM ALL-used elmost ex­
clusively by Motor City Mobile Club of Detroit and
by many others who have " tested them all." "NO COMPARISON" reported again and

Neat • Compact • Non-Monstrous Appearance • Corrosion-Reslstent
• No Maintenance • Built for Life • Unaffeeled by Moisture • Dimen­
sionally Stable • Non-Breaka ble Even in Arctic or Tropical Temperatures

EBCO ASTO UN DS TH E EXPERTS-works out of moun­
tain volleys where others cou ld not be heard ( Monon ­
gahela an d Susquehano Vol ley VHF Tria ls) .

Order thru your local dealer or from

RUGG ED construction throughout-can be etteched
t o ste nderd tra iler hitc h in rear - mounts 6' above
rea r bumper.

Models also evelleble for 6·and·2 meters and for 11­
mete r Citizen's Bond.

P. O. Box 41 6, Village Sta tion, Wa rren, Michig an,
P. O . BOJl: 895, Los Amigos Station, Dow ney, Ca lifornia ,
P. O. BOJl: 23, Sto neham 80, Massach usetts.

Wr ite for information on specia l models end ada pters
for 2· and 3-bllnd operation I

Instructions for ecex matching stub included. Or for perfect
match w ithout stub, EBCO AUTO·COIL ($3.95) is now e vert­
a b le.

Watch future issues of 73 for a ma l ing reparts on ,h. EBCO '
Don 't min a minute of mobile fun - orde r NOWI

You CAN 'T b. d isappointed in an EBCOI
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to be changed accordingly. One possibility
might be the use of a 50-54 mc if for receiv­
ers lik e the HQ170 or ot her ham-band-s-only
r eceivers that cover 6 meters. This would give
you the necessary 4 mc sprea d to cover the
two meter band. For a 50 me if , use a 47 me
crysta l and tune L10 to 9-1 me, doubling in the
multiplier instead of tripling. L7 is tuned to
50 mc with L8 being 1 or 2 t ur ns .

Gimm ick C2 is made by twisting two 1"
pieces of insulated wire together. The only
precaution necessary in laying out the con­
verter is to make sure that the chassis is
div ided well with a shield to prevent any of
the oscillator fu ndamental from mix ing with
the two meter signals , especially in t he ear-ly
st ages. The rf chokes in the filamen t leads a re

an FT243 crystal socket , with a Butler oscil­
lator it is possible to mount the crystal socket
in this manner. It also has the advantage of
having no leads on the crystal socket.

After wiring is complete the next thing to
do is to check for errors and test out the con­
ver-ter. The B-plus required is between 150
and 200 volts. Tune L9 to the crystal frequen­
cy and adjust for maximum output using a
m-id dip meter. Do the sa me for L10. If you
a re lucky with the set t ings of the rest of the
coils you will probably be able to hear some
st rong local signa ls at this point. If not, ad­
just the coils t o a signal from either your own
t ransmitter or some other sour ce. Neutraliza­
ti r-n is accomplished by removing plate voltage
from the rf st age being neutra lized and ud-
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made from 10 or 15 turns of fine enameled
Wire, wound on a high value 1 watt resistor.

For sta bilit y , a modified Butler oscillator
was used. Another reason it was used was
that, because of an error on my part, I had
neglected to drill holes for the crystal socket .
Since I was using a 12AT7 I could get away
with mounting the crystal socket underneath
the tube socket, held in place by a 4-36 screw
and bolt through the center hole of the 12AT7
socket. Since pins 3 and 8 are opposite each
other and of the same spacing as the pins on

justing the coil for minimum feed through.
T he t uning wand will be helpful here. If the
feedthrough decreases with t he brass slug,
spread the turns on the coil. The opposite goes
if feed t hrough decreases with the iron core.
L1 is adjusted to resonance by the sa me pro­
cedure. After the converter is aligned properly
it should have quite a low noi se figure. To get
opt imum, a noise generator should be used.
The sett ings of Cl and the tap and tuning of
Ll will have a major effect on the noi se figure
and should be adjusted very carefully.
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FEATURES:

GENERAL _ ELECTRIC

the latest
issue, ovoil­

able FREE at
your local
authorized
G.E. TUBE
DISTRIBUTOR,

"'~"""._t
_: U t ~

.IL . ,l: .

A modern 50-watt herrodyne-rype
exciter with bandswitching, and
covering 3.5 (0 30 megacycles.

Get the Ju ly-August, 1961 issue!

G-E HAM NEWS is pub lished six times yea rly
by the Receiving Tube D epartment, G eneral
Electric Company, Owensboro, Ken tucky,
U .S.A.

A low-cost d irect-ma il su bscrip tio n plan is
available to persons resid ing in the United
States and its possessions (includ ing APO
a nd FPO numbers).

Subscription rates arc :
One Year (6 issues) $ l.OO
Two Years (12 issues ) __.. S2.00
T hree Years (IS issues) __ $3.00
Five Ycars ( 30 issues) __ __ scoo

Enclose check or money o rder o r U.S. cu r­
rency for the p roper a mount above, made
payable to "G eneral Elect r ic Compa ny,"

PROGRESS

is our most important product

Read the latest
How-to-do-it Ideas in

It is very annoying to find that a rectifier
tube ha s gone bad on a Sunday afternoon while
working a new sta t e or country and t here is
no r eplacement in the house. T here are usually
severa l other types of rectifiers available but
they have different pin connect ions. The base
connections on most of the 5v rectifiers fall
into three general groups. E ach one is differ­
ent f rom the other by just a sma ll change.
When constructing equipment, it is easy
enough to make t he low vol t age rectifier socket
almost universal by t he addition of 3 j umper s.
Connect pins 3 and 4 together for one plate,
pins 5 a nd 6 for the other plate, p ins 2 and 7
for one side of the hea t er a nd take t he high
voltage off pin 8, which is t he other side of
t he filament. After t hese changes are made,
it is possi ble to substitute different types, pro­
viding none of t he ratings are exceeded . A
socket wired in this manner will accept t he
following type tubes; 5AU4, 5AW4, 5AS4-A,
5R4GY/ A , 5T4, 5U4G/A /B, 5V3, 5V4GA,
5W4GT, 5X4G, 5Y3G /GT, 5Y4G/GT and 5Z4.

. . . WA21N M

If you live in an area where there a re ver y
st rong locals, cross modulation may be expe­
rienced. It might be helpful to lift the cat hode
res istor of V3 off ground and connect it to a
5K pot. T r iode mixers overload less easily than
pentode mixers.

The results from t his converter have been
excellent. No problems were experienced wit h
images or spurious responses. The converter
was well shielded, being built on a 3" x 4" x 5"
Minibox. Feedthroughs were used f or B-plus
and filament leads.

The overall cost of the converter was less
than some of the more popular converter kits
a nd the performance exceeds any of them.
The converter has been in use for a period
of time and has the ability to r eally dig out
t he weak ones. . . . WA2INM

Almost Universal
Rectifier Sockets

Coil Table

Ll- 5 turns #20 ba re wire woun d on %" form spaced
1' . The coil Ia t apped 2 tu rns from the grounded en d.

L2-6 turn s insulated w ir e wound same 81'1 L l.
L3- 3 turns #20 wire wou nd on %" slug -tu ned form.
L4---ohmite Z144.
L5- 8 tu r ns wound same a s L2.
L6---sa m e as L 3.
L 7-depends on output frequency.
L8-2-4 turns insula ted w ire w ound over L7.
L9- approximately 15 tu rns of insula ted w ire on %.,

s lug -t un ed form. The ex a ct coil will depend on rue
crystal f r equ ency u sed.

LI O-dep encl s on if used.
Note: A ll s lug -tu ned forms u se fer ite cores.
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Versatile
Control
Techniques

T H E average amateur , when faced with a
problem of equ ipment constr uc t ion or

modification, th inks in t er ms of the conven­
tional, sing le gang variable r esistor or control.
Use of dual, concent ric sha ft controls and the
new push-push or push-pull cont rol switches
wh ich make swit ch action independent of con­
t rol shaft rotation can simplif y construction,
save t ime and effort and permit more compact
arrangements in const ruction proj ects. These
new components, developed for the mass enter­
tainment equipment market, can go a long way
in reducing the butchery normally a ssociated
w ith modificat ion of manufactured or home
constructed equipment. Nothing reduces the
r esale value of communications equipment so
much as a few ext r a , randomly spaced holes
chewed th rough the f ront panel.

Equipment modificat ion ca lling f or the addi­
tion of a var iable res istor can best be accom­
pli shed by replacing a n exist ing sing le poten­
tiometer with one of the concent r ic sha ft , dual
unit s. The concen t r ic drive assembly consists
of a t,4" hollow shaft which drives the front
section of t he cont rol and an inner, %" or f, "
shaft which drives t he r ear unit . Most cont rol
manufacturers make t hese resistors for the
te levision replacement ma rket and they are
available a s exact r eplacement types or a s "on
the j ob" assembled components. The controls
made up from stock parts are better for this
purpose since the sha fts will probably have to
be cut to the proper length.

One manufacturer , t o ease the sha f t cutting
task, makes available an ingenious and con­
venient shaft cu t off jig. These are stocked by
the j obbers that handle the line of controls. It
will often be possible to have the shafts cut to
the proper length and the control assembled
for t he cos t of the component part s. If not, it
is a simple t ask with hand tools and well worth
t he effort. The r esi stance elements are avail­
able in a wide range of values and tapers, so
getting the right combination to meet your
exact requirements should be easy.

A source of knobs for the dual controls is
a sligh tly more difficult problem. Most avail­
able sets a re decorative creations scar cely
suited to the functional motif of communica­
tions equipme nt. In addit ion, knob springs are
usually employed to rather insecurely fasten

32

Use of TV Replacement Com­
ponents Can 11elp Salvage th e
R esale Value of Your M odifled
Equipment and Permit More
Compa ct Layout ill New Con-

•stru ction,

Roy E. Pefenberq W4WKM
709 North O eklend Street
Arlington, Yirqini e

the knob to the sha ft . The requirement is for
a set sc rew type knob set of color and con­
figuration to match the usual communications
equipment knobs. Allied and Newark ca ta logs
list a 1%" diameter, Harry Davies knob set
Number 1915 which will prove suit able for
most applications. Matching, black Bakelite
single knobs are available in %", 1%" and
1112" diameters. Alternatively, an existing, flat
top knob ca n be drilled through and used for
the "A" sha ft a nd a harmonizing, if not match­
ing, %" bore knob used for the center shaft .
It may be necessary to drill out the %" sha ft
hole to a nominal -{«" to fit most controls. A
suitable combination for new work is the
National type HR and the Millen Number
A006 dial.

Much communications equipment uses con­
trol mounted switches to perform various
functions. Special purpose use and modes of
operation not contemplat ed by the manufac­
turer often make it desirable to have switching
capability independent of control rotation. The
new push-pull and push-push control and
switch assemblies make such isolation easy
since the switch can be actuated at any setting
of the control. Equipment modification calling
for the addition of a SPST swit ch may be
easily accomplished by replacing an existing
single sect ion variable resistor with one of the
new a ssemblies. The cost is low and there is
no hole drilling involved. Typical of the push­
pull swit ch-con trols is the Mallory type PP.
Values range from 1,000 ohms to 5 megohms,
with some resistances available in both audio
and linear taper.

F ew precautions are necessary in applying
the techniques outlined, although care devoted
to functional grouping of the dual controls will
payoff in operating convenience. There is little
cross-coupling between sections of the dual
cont rols and normal attention paid to lead
dress and shielding will minimize cir cuit int er­
action. Use of the control a ssemblies described
will elimina te hole drilling in many equipment
mod ifications and under these circumstances,
restoring the equipment to normal for sale or
trade is a simple task. Give these new com­
ponents a try. They will save you work and
money.

••• W4WKM
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The Mark III

RF Impedance Bridge

L. A. IMe,k) Chclewskl, K6CRT, .,.W8SVK
I 10 Cemlno de las Cclines
Redondo Beach, Celif,
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C3-Shi.ld S3 ( I REQ),
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CI-Shield SI (1 REO). Mat'I Aluminum-- --

metalwork" section for reasons which will
become obvious, construction of the shielded
transformer is the most critical part of the
enti re proj ect. Before proceeding', r ea d and
r-e -read steps 8 through 24 a nd be sure that
vou understand t hem f ully. Take specia l ca re
when sol dering-three transformers were built
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C4 - Insula.
t o rs. M a t'l
Plexg las ro d

CS - In sulator 13 (8
REQ I, Ma t' I Plexig las
red\Vhile classified under the "preliminary

N EED to measure the input impedance of that
new beam? Or maybe to find out just what

is the Q of the coils in your final? Or even to
determine how much sig-na l is being soaked up
by your coax'? If you ever want to do these,
or any s imilar j obs , then the Ma rk II[ RF
I mpeda nce Bridge is the thi ng- for you.

You call build it for a total cost of about
$:m (exclusive of sheet metal) and, if you fol­
low instructions closely, it wil l be accurate to
closer than 10 percent throughout its operat­
ing range. Unlike t he more com mon r esi stive­
bridge a nd reflectomete r methods of measuring
impedance, the Ma rk HI operates equally well
at resonance or far away. It will measure bot h
resistance and reactance present in resistors,
capacitors, inductors, antennas, and transmis­
sion lines at any frequency between 2 a nd 30
me.

Before we start into the a ct ual const r uction
of t he Mar k III, one th ing mus t he emphasized.
Accu racy can be a ssu red only if t he com­
ponents, circuit, and parts la yout a re abso­
lutely duplicated. T he original inst r ument's
calibration was obtained through tedious lab­
oratory techniques. If you make any changes,
the calibration curves will no longer a pply.
However , if instruct ions a re followed to the
letter you need have no worries about a ccu­
racy. A test model, built by \V6BJ U following
these instructions, checked out to 2 percent
accuracy at 2 me and 10 percent at 30 me.

Construction of the Mark III divides into
three major sections : Prel iminary metalwork,
actual wiring', a nd calibration . Each will be
described separately. Ready ? Let 's go !

Preliminary Metalwork

1. Cut, drill, and bend to shape from soft
aluminum shields Sf , S2, and S3 as shown in
Figs. Gl, G2, and G3.
2. Cut, drill, and tap plexiglas insulators 11 ,
12, a nd 13 from bulk rod stock as shown in
F ig'S. C4 and C5. \Vhen tap ping plexiglas, use
water as lubr icant.
3. Cut, drill, bend, and solder tubular shields
SlA, S2A, and S3A as shown in Fig. C6. Cop­
per or brass may be used ; aluminum should be
avoided because of solding difficulties.
4. Assemble shielded resistor assembly R 2/ S4
as shown in Fig. C7. T he copper tubing must
be d rilled out to clea r t he body of R 2. \Vhen
sol dering, hold t he a ssembly in a vise to pro­
tect R2 from excess ive heat.
5. Cut, drill, bend to shape, and solder box
shields S IB, S2B, and S3B as shown in Fig.
G8.
6. Drill S5 (a 3x4x6 L1\IB unpainted chassis
box) as shown in F ig. C9.
7. Cut, drill, and bend to sha pe shield parti­
t ion S5A as shown in F ig. Ci0.

Shielded Transformer



for t he original inst rument before a non.
shor ted one was achieved.
8. Cut to length, drill , a nd tap t ransformer
mounting insulator 14 from 5/ 16-inch plexi­
glas rod.
9. Cut and dr ill t wo bobbin-end washers a s
shown in Fig. C12 a nd solder t hem to a leng th
of copper tube as also shown. T hen cut ha lf ­
wa y through the bobbin with a hacksaw.
10. P ull t he shielding from an I8-inch length
of RG58/ U. Save 8 inches for step 19 and use
the rest in s teu 11.

11. Solder one end of the lO-inch shielding
in to t he U-shaped slot on t he bobbin end,
using an aluminum rod or small drill t o keep
the inside of the sh ielding open. It must pa ss
No. 26 pla stic-covered wi re. Clean off a ll metal
burrs a nd solder splat ters.
12. W ind 48 tu r ns of No. 26 plastic-covered
hookup wire on the bobb in in th r ee lays of 16
turns each. Solder the start of t he winding at

•

I

•..

fl. -,1 ---1'.1

C IG-Shield Pa rtiti on S5A, Mat'I
Alum in um

I

,
, ~.

"- - •

•

• "L "'''' 0";1

CII ln su­
[et cr 14, Mat'I
Ple rqles

' j,

, ,

I '
I

shield . Ma t' I .0 10

I....~ • • , •• ;j I " I~ • •
~ .f -/ , -,' ~•
~ °l .. -/

'"
-1

'$ coo-tljlt........o.....·:ioO,

Cb-Tube
Brass

CI4-Shleld PS2 ,
Mat 'l coppe r

I
I

C ll-Shleld PSIA, M,t'l ,005
Brass or C op per

CI2 - Primary bobbin PS I,
Ma t'I Brass o r Copper

'. , .· , I
~ , .
· -. r­

_1"...L:...t '
• "") 1 wo

• A Ol'"- - ~----.
, •

~ ,- ";1-

1 1lJ:f:- tl'~rr~1
- ....-

I. I .
I .' Ii i;",·{t- ilL -,~,
,

l ' '"~ ...,,,.g- •
•-J \.. ~ .. ()~~ "'

-~,

C8-Shield ca n, Mat' I Aluminum
r---~-~ ~

,

I

,
• -+

' ! '

r---­
I

ir OV'(,l.o;l
.~,

r

'0 ".~.~ • '"-

~
•• - ~-

•

~.
I ~

•
~ -"

C9-lX4Xb LMB Shield can S5 C I5--Tre nsjc rm er asse mbly



,
view

,

, I'•

of--

_ 0 j •
I. ..

Fig. 3-Resi,.tance box-Inboard

one end of the shielding into the tAl -inch hole.
Clean off all solder splatter and burrs.
21. Solder one end of another length of No.
26 plastic-covered hookup wire to point A (see
F ig. C14) and wind three turn s ins ide the
tubing in the direction shown.
22. F eed the free end of t he hookup wire
through the shielding. Bend the tubing into
final shape a s shown in Fig. C14. Pull up the
three turns snugly, making su re that the plas­
tic coating is undamaged.
23. Connect a male phono plug to the free end
of the shielded wire as shown in F ig. CI5.
Length of the wire is critical.

• < •

Fig . 2-lnside view

~4. Using four pieces of tAl -inch diameter plex­
igla s rod as spacer s , a ssemble the primary and
secondary shielded windings a s shown in Fig.
CI5. Attach insulator 14 to the transformer
by cementing it in to the bobbin hole with Duco.
Cement both windings to spacers with Duco
and allow to dry overnight. This completes the
transformer.
25. Remove top and bot tom from the 8xl0xlO
utility box. Remove all paint from flanges;
clean to bare metal to provide adequate rf
shielding on reassembly.
26. Remove paint from inside of bottom plate
for lh inch in from each edge.
27. Remove paint from inside of top plate as
shown in Fig. C1G by "phantom lines."
28. Drill the top plate a s shown in Fig. C1G.
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Fig. I-HF. RF. Bridg e Mark III Schematic

point A (see Fig. C12) and wind in the direc­
tion shown by the arrow.
13. The last turn will end at the shielding
attached in step 11. Feed the free end of the
wire into the shielding, draw the turns tight,
and secure the winding with plastic tape.
14. Cut a piece of brass or copper shim stock
as shown in Fig. CI3 to a length which will
wrap around the bobbin but will not allow
the ends of t he shim stock to touch each other.
15. T in t he shim stock along the edges.
16. P lace t he wound bobbin in a vise. wrap
the shim stock around it, lining up the free
ends of the shim with the slot cut in step 9,
a nd solder the shim to the bobbin ends. Ca ut ion.
Do not overheat th e winding j the plastic cover­
ing 'melts easily and a. short is almost impos­
sible to detect.
17. Connect an SO-239 coax connector and
U G-1771U hood to the shielded primary lead
a s shown in Fig. CI5.
18. W ind one turn of %.-inch diameter half­
hard copper tubing around a I-lneh diameter
fonn. Saw the tubing a s shown by "phantom
Jines" in Fig. CI4. Drill a s shown in Fig. C14
and clean off all burrs.
19. Locate the 8-inch piece of shielding left
over from step 10.
20. Using same technique as in step 11, solder
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Note that drawing shows INSIDE surface of
plate.
29. Cut sha fts of all four var iable capaci tors
to %-inch length. Remove all trimmer capa­
citors.
30. Tap the threeholes on the face of each
ca pacitor , using a 6-32 tap. Take care not to
damage t he fi r st stator plate; a bottom tap
ma y be necessary. Atta ch three type 12 insul­
ators to Cl and C2, using %-inch-Iong 6-32
set screws a s shown in Fig. 3. This completes
preliminary metalwork.

Actual W iring

31. Attach Cl and C2 to shield box 55 using
six JA -inch-long 6-32 machine scr ews. Connect
sta tor lugs of Cl to those of C2 with No. 18
ti nned wire, a s shown in Fig. 3.
32. Mount two solder ing lugs a s shown in Fig.
3 and connect r emaining stator lugs to them,
us ing No. 18 tinned wire.
:~ :~ . P ress the E r ie CF-408 feed-t hr -u into the
O.1 36-inch d iameter hole in S5. Solder a shor t
No. 18 tinned lead f rom the ins ide terminal
of th is insulator to the wire installed in s tep
31, a s shown in Fig. 3.
34. Attach shield partition S5A, using three
%-inch-long 6-32 machine scr ews. One of the

AUGUST 1961

screws installed in step 32 must be tempor a r ily
loosened and removed.
35. Attach four type 13 insulators to sh ield
box S5 a s shown in Figs. 3 and C9.
36. Attach three more soldering lugs to S5
a s shown in Fig. 3, using JA-inch-Iong 6-32
machine screws.
37. Attach four type 13 insulators to shield
platform Sl , using the 4 %-inch-spaced holes
in SI and 6-32 sc rews. Attach SlA to Sl, using
6-32 screws from the inside of S1. Attach the
female phone socket to 8 1 in the 7/ 16-inch
diameter hole. Attach four type Il insulators,
using JA-inch-long 6-32 screws. Do not tighten
the screw in the hole marked "Hole A" in Fig.
C1 ; this screw will hold a cable clamp later.
See Fig. 4 for details of insulator placement.
38. At ta ch four type It insulators to shield
platform S2, using the 2%-inch-spaced holes in
82 and 1,4-inch-Iong 6-32 screws. Attach 82A
to 82. Attach ca pacitor C3 with l- 1,4 ~inch-long

6-32 screws, using t wo nuts on each sc rew as
shown in Fig. 4. Mount a solder ing lug under
one nu t a s shown. Align the capacitor by ad­
justment of the mount.lug scr ews and nuts.
:w. Solder a No. 18 tinned w ire to the femal e
phone socket and pass the wire through the
cor respond ing hole in 82. Attach 82 to 81 with
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Fig. S-Switch Assem bly

50. Connect resi stor Rl (270-ohm deposited­
carbon) from the solder ing lug on S2 to the
lug in line on 85. Connect R3 (220 ohms) and
R-l (l00 ohms ) to the solder ing lugs on S5
which were installed in step 36. R3 will be
the resistor nearest the bottom of the panel.
51. Connect a No. 18 tinned-wire lead from
the "detector" coax connector to the lug on
S5. Connect a No. 12 (note different wire s ize )
lead Irom the "unknown" connector to the
free end of R2. Make su re t hut. It~ is 110l

shorted to u ll y sh ield.
52. Attach the transformer, completed in st ep
24, to the bottom of the panel as shown in Fig.

I
PANEL TOI'

the panel, placing a solder ing lug under one
mounting screw. Connect the " unknown"
g rou nd lug to t his soldering lug to provide a
good bond.
47. Mount panel bearings for capacitors C2
a nd C4. Mount the special panel bearings fur­
nished with the J ohnson Vernier Dial assem­
blies in place. Attach the two lar ge dials to
dummy shafts and mount the dial indicator
in the position you prefer. Remove the la rge
dials and dummy sha fts after placing the dial
indicators.
48. ::\lount S5 at the left side of the panel (as
shown in Fig. C16) and mount the assembly
of SI , S2, and S3 at the right side. See Fig. 2.
49. Attach sha ft couplers to the four capaci­
tors. Cut the plexiglas shafts to length and
mount them in place. Attach the large ver-nier
dials . Set the dial of C2 so that it reads "0"
at minimum capacity. Set the dial at C4 so
that it reads "100" at maximum capacity.
Mount the two Calrad dials on the panel, set ­
ting them so that they both read "0" at maxi­
mum capacity. Att ach the knob to the " IND­
CA P" switch.

........._.,

"

Fig. 4--Reactance Assembly-Inboard view

rotors of C5 and C6 to the lugs of the switch
with No. 18 tinned wire a s shown in F ig. 5.
45. Solder a 2 1h-inch length of Xo. 18 tinned
wire to the " COl\DIOl':" terminal of the
switch. Connect the st a to rs of C5 and CG to
the remaining s witch terminals, a s well a s
resistors R3 and H4. Complete connections are
shown in Fig. 5.
46. Attach the "unknown" coax connector to

lA- inch-longo 6-32 screws going into the type
11 insu lat or s attached t o 8 1 in step 37.
40. Attach C4 to shield platform 83 using
%-inch-Iongo 6-32 screws with dual nuts (same
as in step 38) . Attach S3A to 83.
·H . Connect two of t he stator lug s of C4 with
No. 18 tinned wire as shown in Fig . 4. Slide
s hield as sembly 84 into S3A. Center a ssembly
84 in S3A, using a piece of IA-inch-Iong insul­
ating' tubing. ) Iake certain that opposite ends
of S..t and S3A are even as shown in F ig'. 4,
and cement tubing in place with Duco. Solder
the shor ted end of resistor R2 (which is in
S ·l) to the wire connecting stator lugs of C4.
42. Attach sh ield platform 83 to 82, using
t.4-inch-long 6·32 sc r ews going into the type
II in sulators in stalled on 82 in step 38.
43. Place a 1!J -inch-long 6-32 screw in the
flange of S3 a s shown in Fig. 4, with a solder­
ing lug. Connect this lug to the sta tor lug of C3
with :\0. 18 tinne-d wire. Using l,4-inch-Iong
6-32 screws, mount a solder ing lug in Hole
B (see Fig'. Ct ) of SI and another in S2 as
shown in Fig. C2. These lugs a re mounted in
a direction opposite to that of the platform
flanges.
44. Attach the "unknown" ground lug' to the
panel next to the "unknown" coax connector
hole, ns shown in Fig. CIG. At tach the "re-

o " hcerver coax connector to t e pa nel, f rom the
inside. Attach the " IND-CA P" swi tch to t he
center of t he panel, using an ext r -a nut to
position the swit ch as far a s poss ible f rom the
panel. Or ient t he switch a s shown in Fig. 5.
Place a solder ing lug' under each nut. Mount
Cf) and CG , using' %-inch spacers between the
capacitor f ra mes and the panel. Connect t he

73 MAGAZIN E



Fig. 6

until the reading is 95. This completes cal ibra­
tion, and the curves shown here can be used
for readings.
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imum sig na l in the receiver.
63. Using the two small "balance" dials, re­
duce t he s igna l in the receiver to the lowest
level poss ible. This is t he "null" 0 1' " balance"
condition. The dials will interact, and multiple
adjustment will be necessary. H owever , all
receiver a nd signal generator a dj ustments
must be lef t a lone du r ing- t hi s step.
64. Replace the shor t across the "unknown"
connector with the 620-ohm dcpoaited-ca rbon
" test " resistor .
65. Using only the large "resi s ta nce" and " re­
a cta nce" dia ls, null out the signal once more.
Record the fi nal reading of the "resi st ance"
dial. If t his r eading is ~5 , you a re extremely
lucky and the first half of the calibration is
com plete. If not , proceed with step 66.
66. If the " resistance" d ia l reading is less
tha n 95, increase t he ca pacit y of C6 slightly
a nd repeat s teps 60 through 65. If the reading
is la rger t han 05, decrease the sett ing of C6
a nd repeat s teps 60 t hrough 65. Continue th is
process until the reading comes out at 95.
67. \Vhen capacitive calibration is complete,
set t he " I N D-CA P " swit ch to " IN D," a nd t he
"reactance" dial to 30.
68. Repea t s teps 60 through 65; if the final
rea d ing of the " resist a nce" d ia l is other t ha n
95, proceed wit h step 69.
69. If t he reading is less than 95, increase t he
capacity of C5 slightly a nd r epeat steps 60
through 65. If t he reading is la rger t han 95,
decrease t he setting of C5 and repeat. Cont inue

•

Using the Mark III
T o use the Mark III, set t he inst rument u p

as described in step 56 of the calibration pro­
cedure. Set the s ignal generator to t he des ired
freq uency a nd shor t out t he "unknown" termi­
nal of the bridge as described in s tep 58.

If you're measuring an inductive impedance,
set t he " IN D-CA P" switch to " IN D," the re­
actance dia l to 95, and the resistance dial to
5. Null the s igna l with the sma ll balance dials.

Now remove the shor t a nd connect the un­
known. Rebalance t he bridge using the large

•

2. Attach the coax connector connected to the
transformer to the panel in the " signal gen­
era tor" hole. In the hole between t he trans­
former and the connector, mount a cable cla mp
to hold the shielded primary lead. Secure the

Fig . 7

shielded seconda ry lead with anot her clamp
held by the loose screw installed in s tep 37.
53. Mount a solder ing lug to S I B with a t,4­
inch-long 6 ~32 sc rew, placing t he lug in t he
direction of t he box opening.
54. Pla ce %-inch-Iong 6-32 screws in all re­
maining t a pped holes in S I , S2, and S3. S t ar t­
ing with S:l. p lace a ll shield boxes in pla ce and
secu re screws. Connect a No. 18 tinned lead
from the solder ing lug inst alled in s tep 53 to
the Erie feed-thru on S5. Set C5 a nd C6 to
mid-capac ity.
55. Attach four rubber fee t to the bottom
plate of the case and four more to the bot t om
side of t he u til it y cabinet. Restor-e t he f ront
plate in place and secure with the sheet -metal
screws provided . Th is completes construction
of the bridge. A fter ca libration. it will be ready
for use.

Calibration and Use
Since the Ma rk III is a null-type inst r ument

(adapted from t he Scher'ing bridge circuit) it
ca n only be used with a signa l generator and
a detector . Bot h m ust be sh ielded ; however,
a Heath SG-8 will do nicely as the signal gen­
erator a nd any decent communications receiver
will ser ve as the detector. For best results , it
should be calibrated with t he signal generator
and rece iver wit h which it will be used.
56. Connect the bridge to the s igna l generator
and the receiver , using coax cable from the
panel connecto rs to each.
57. Set bot h the s igna l generator and the re­
ceiver to 2 me.
58. Short t he " unk nown" termina l and ground
terminal using a banana plug in the connector
01' a coaxial shor t made by soldering the pin
of a PL-259 connector to the shell t hrough a
copper di sc.
59. Set t he " IND-CA P" switch to "CA P."
60. Set the "Reactance" dial to 15.
61. Set the " Resistance" d ia l to 5.
62. Tune the signal generator , only, for max-

AUGUST 1961



'Oil':; ., ......

Parts Li st

•

+--. -j-' ~;..i ~1#c

•
__ __;.._~ ____ .. J_,.. ~i:. ---t-

---r --- ... 1=- .... --:;- -_ ... I

" .:±=-±+ - "-
~ [ "" '"" -', -"'... III \

" , .. t"'I"""'1 I t .-.\ \
• ,+: \ \

•• ...L- ~, \:\

• 4 --t- ." \\,
• - . ,

I I ,-
" • ,

, I •~. " - " • .-. •

•

!
i

Fig. 9

Measurements From 4000 KC/S to 60 Me/ S,"
D. B. Si ncla ir, P roceedi ngs of the LILE. , No­
vember, 1940, pages 497-502.

"A High Frequency Model of The Precis ion
Condenser," D. B. Sinclair, General Radio
Experimenter, October-November, 1938, pages
1-7.

"The Effect of Stray Ca pacita nces to Ground
in Substi tution Measurements," M. Reed ,
Wireless Engineering, May, 19:36, page 28-1 ff.

... K6CRT

dials, note t he readings, and conver t the read­
ings to ohms by use of t he calibration curves.

T hese initial values must be corrected. The
reactance value is corrected by divid ing the
value read from the curve by the frequency
(in me) at which the r eading was taken. The
res istance value is corrected by obtaining t he
correction factor due to frequency from F ig. 8
a nd mu ltiply ing the reading by th is factor.

If you're measuring a capacitive impedance,
set the switch to " CAP." Then estimate the
reactance of the unknown and set the large
reactance dial to a value just larger. Set the
resi stnnce d ial to 5 and short out the "un­
known" connector. Null the signa l with the
short and again with the unknown, the sa me
a s fo r a n inductive impedance.

Cor rect the resi stance reading in the same
manner as for an inductive impedance. How­
ever, the reactance reading is corrected differ ­
en tl y : Subtract the value taken from the cali­
bration cur ve from the value originally set on
t he reactance dial. Now divide this remainder
by the frequency (in me) at which the reading
was taken. The result is t he true value of
capacitive reactance.

A few minutes' practice will make operation
of the :\Iark III far more simple than the de­
tailed directions would ind icate; in practice,
you can make a reading in less time than it

Quan. Delluipt ion Cat. No.

, 0

"Carbofilm " . . . . • • . . • • • • . • T ypc-CP
R 2 . ..• •.. 330 ohm 5% 1/2W Carbon Resis tor
R 3 220 ohm 5% lW Carbon Resis tor
R4 . , • .• • • 100 ohm 5% lW Carbon Resistor
Test .. ... Aercvcx 1% 1/2W 620 ohm

"Carbofilm " . . . . • • • • . . • • • • T ype-CP
SW .. • .. Centralab 3p : 1 Sect ; 2-3
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C t. C2 :'>1iller. 10-365 mmflsect.
C3. C4 Mille r, 10-365 mm f . . _ .
CS. C6 50 mm f a ir p ndde r- (good

quali ty ) •. . ...... .........
J r. J2• .T 3.. 8 0 ·239 P anel conx con necto r
J 4 ••...•• P hono pluir
J S P hone socket
ai Aercvc x 1% 1/2W 270 ohm

2112
2111

Al'C-!'".O

P osition •••. ••• . . . .• . .•• . • 2506

Fig. 8

takes to read these paragraphs.

Paris Substitutions and Design Chang es
Since few hams are content to build a

"Chinese copy" of someone else's design, a few
words on the effect of changes are necessary.

Naturally, the Mark H I doesn't represent
the only possible-c-or even necessarily the best
- way in which such a bridge can be built.
Any part, or all, may be changed. However,
any such change will invalidate the calibration
curves, and is not recommended unless the
builder has access to laboratory equipment.

Even then, before making any subst it u t ions ,
these three design ar t icles should be read and
f ully understood:

"A Radio-Frequency Bridge for Impedance

(reset l top to t wo poai tions on ly)
·2 Dials •. • • E. F. Johnson Vernier

(0-100 CW) . , . • • • .. • • . . . . . 116-28S·1
2 Brgs •. .. . E. f'. J ohnson P anel Beari ng s l1S-255
4 Cplrs • • • • Metal % sha rt couplers
a Rod •• . . . . % inch d iamet er p lastic r od :II: 12"
1 Rod . . . . . % inch di a m eter plastic rod x 6"
2 Rod •• . •• % inch diameter p la stic rod Jt 12"
2 Dials .••• "Calrad" 1_13/ 32 inch Vernier

Dial • . • • • • . . . • • • . . . • • • • • VD-36
1 BP Binding P ost (gr ou nd lug )
1 Case Bud car rying case 10" :II:I0" JtS" CC-1100
1 Box LMB box (plain) 3" Jt 4." :11: 6"
1 H ood llG 177/ ll coaxial cable h ood
1 Ineul. •• . • E rie feed-thru insulator ••.. CF-lOS
1 Short •• •• PL-259 coax ial male con nector
2 C1nmps .. walsco clamp for ~ to 3/16

cable .. . ... . ..... • • . .. . . •• 7502-N

or the above Iiat the critical pa rts are:
c i, C2. ca. C4. J 2. n r , Test resistor. Case.
LMB box. UG 1771 U. E r ie Ieed- th ru,

-
• This author hand engraved these dials per Figs. 6

and 7.



ORDER DIRECT FROM

CABRAL MOTORS INC.
~ Electro Mechanics Division

51 Victory La ne. Los G atos, Calif.
Phone EL 4-8800

Originally described in the Mav '61 issue
of 73 Magazine (P. 57-58). This rugged
fi lter type t ransceiver makes SSB avail­
able to a ll AT MOD E RATE COST. The
Mark 28 is a s ing le s ideba nd transmitter
and receiver delivering a conservative 2
watts output into a 50 ohm load. The
basic unit is supplied on 40 or 80 meters.
wired and tested. You may provide power
supply, 455kc mechanical filter, tubes,
ca r- r ier crystal a nd V F O or buy dir ect
from us.
NEW ! Mark 28 basic unit wired

and tested ..•.... . . . . .•. . .. .. 597. 50
Kit of 11 premium tubes. including

4·12BA6, 1·12BE6, 1·12AU7A, I .
12A95, 1.12BY7A. 2.7360, I ·
12AX7A (6Y version available
upon request) ..... • ....•. . •.. $19.75

455 KC Mechanical Filter (4.0 KC
Bandwidth ) • . • .. .• .• .••••••• .. 44.00

Carrier qeneratinC) crystal (specify
for USB or LSS) ... • • •. •. ... . . • 10.95

NEW! Model 48 VFQ operofes 455 KC above
de sired outpvt frequency. Includes 12AT7
duol triode as eeclllctcr-ccthcde follower,
128A6 buffer amplifier and O A2 reg ulolo r.
Requires 260 to 325 VDC and 12 / 6V fila -
ments. Specify 40 o r 80 meters. Incl ude s 4"
colibroled dial. . . . . . • . . .. . . . . . . . • •. • . • • . $39.50

NEWl Model CM.50 tronsistoriled power sup ­
ply. Supplies 300 VoC from 12-14 V battery .
Plugs d irectly into trcmscieve r, Plent y of
Power for VFO ebc. On ly 2 x 4 x 4 inches. 29.50

NEWI Model CM200 Tronsistoriled power sup-
ply_ Supplies 7.50 VOC at 200 MA from 12-
14V input. . • . . .•. .• .. . .•• • • . .•• ..•. . . • . • 49.50

NEWI Model CM1 00A smoll a nd compact line-or
omplifie r using 2-6146 tubes in parollel.
Bandswitching for 40 or 80 meters. Con­
servo t ive 100 watts output. Drives directly
from Mork 2B, works in to 50 ohm lood . Le n
tubes. Requi res 700-800 VoC for p letes, 200
V screen and 45-50 bios. In ru gged cabinet
only 5 x 7 x 9 inches. . . . . .• . . • .. . . . _.... 57.95

All prices subject to chonge wi th out notice.
Pos!oge poid with in the Continental U.S.

the
MARK 2B

SSB TRANSCEIVER
AVAILABLE NOW!
40 or BO METERS

June Votes

A s I su rmised from the early voting, Bill
Ashby K2TKN came in first with his Abe
L incoln two meter antenna. Hi-P a r heard
about the antenna just before we pr inted t he
article and decided to have a go at making
the contraptions. I haven't heard from anyone
using it yet, but I suspect we' ll be seeing a
lot of those around before long. They sur e are
just what we've all been looking for in a mobile

(Turn to page 69)

One of my first moves in getting 73 st a r ted
wa s to find the name and address of all of the
ham distributors that I could. This meant go­
ing t hrough the back issues of maga zines and
club bullet ins. This a lso meant that there were
a lot that I didn't know about. Maybe you'll
g ive 73 a little boost the next time you find a
distributor with no copies on his counter. In
addit ion to high pressuring him send me his
name and address so I can send him informa­
tion a nd maybe a sample copy. T here are s till
hundreds of distributor s that are not selling
73.

If you need any sa les talk you ca n point out
that he only pays for the copies he sells and
that we pay the postage on a ll returns. You
might mention that many distributors report
that 73 is outselling all other ham magazines
across the counter. Copies sell for 37¢ and
wholesale a t 24¢ in quantit ies of ten or more.

Distributors

On e ca rd came in exclaiming that with our
J uly issue we had at long last produced a
magazine without a mistake. Look again,
buddy. Like look carefully at the S~Meter for
the Sixer on page 28 and note the utter lack
of par t s values on the transistor (a CK722 or
equiva lent ) , the 1000 ohm pot, t he 3 volt bat­
tery, and the 0-1 rna meter. Guess one of our
proofreaders missed the omission when he was
checking t he schemat ic. Sure wish we had a
proofreader.

W2NS D from page 4)

yet reviewed in 73. \Ve have reviews on band
now for the K night R-55, Hea t h OX-60,
VTVM, 10-10, Eico 723, .r-Beams and LW-5L
We're open for articles on everyt h ing else. If
you have somet hing new and t he facilities to
test it we 'll pay $10 each for the info. P hoto­
graphs not needed s ince the mfr will supply
them gr a t is . T o avoid duplication drop me a
line and ask. \Ve want not only your impres­
sions of the gear, but some st at ist ics such a s
s ta bili ty of receivers, a ctual power output of
rigs, etc. Try to put in ever yt hing anyone
could possibly want to know.

Sixer
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Propagation

Part It I Devld A. Brown K21GY

')9' u s' HI ' 146 ' I f!'> ' 16.' . 91'
,,~

Fig. 2

you that radiation angles for DX propagation
should be around 150 or less, to be practical.
For example: the path New York to Alaska
is 5,400 Km and from the chart the smallest
number of hops is 2-Hops with a radiation
angle of about 7°. If 3-Hops occur, the radia­
t ion angle will be about 15°. In general we
find DX propagation having angles of depar­
ture and arrival from 2° to 5° to 10° and 12°

of the Fi-layer at 320 Km, for numerous geo­
metrical hops. Each time a hop is made, part
of the radiated energy is absorbed by the F­
layer and some is also lost by the reflection
from the ground. It is therefore, important to
have radiation angles small enough to use the
least number of hops as posssible and as is
practical. Examination of Fig. I will show

',... " j- .•
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Fig. I

PART I of t h is ser ies discussed the Sunspot
Cycle and gave predictions for the re­

mainder of the cycle. In Part II we reviewed
the different variations, diurnal, seasona l and
cyclical that MUF's for a given path are sub­
ject to, along with a Special Propagation Chart
for the coming Winter season, 1961. For the
la st part of the series, Part III, we are going
to see what the radiation angles are that are
involved for DX propagation and what kind
of antenna heights are needed for effective
DXing.

There are sever al modes that can be used
and t ha t occur for propagation over a given
path. The simplest mode for purpose of our
discussion, would be where the signals are
propagated using the F -layer in a ser ies of
geometrical hops (from Earth to the F -Iayer
back to Earth again being a Hop), the number
of hops depending upon t he path length, the
height of the F-Iayer and the angle of de­
parture of the radiated energy. In the winter­
time the average F-Iayer height is about 320
Km. If the radiated energy leaves the a ntenna
at a radiation angle of zero degrees, the maxi­
mum great-circle di stance (remember the
Earth's curvature) that can be covered by a
single hop would be about 4,000 Km. Fig. I
shows the relationship between radiation angle
in degrees and great-circle distance in thou­
sa nds of kilometers a ssuming a virtual height
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Fig, 4

leng t h and for horizonta l a ntennas. The solid
lines being in phase and the dashed lines 180°
out of phase. F or vertical antennas that are
odd mult iples of one half wave length, the
dashed lines are in phase and the solid lines
180° out of phase.

F or DX propagation we are interested in
low angles of arrival and departure (angles to
t he horizontal to the Earth). F or radiation
angles of 7° we find a ntenna heights of 123
feet for 20 meters, 82 feet for 15 meter s a nd
62 feet for 10 meters, F or angles of 15°, we
find heights of 74 feet for 20 meters, 50 feet
for 15 meters and 36 feet for 10 meters. These
are the heights that our antennas must be
placed for reinforcement of the sky-wa ve by
t he re fle cted waves above the "ground." By
"ground" is meant t he electrical ground which
may be sever al feet below t he Earth ground ,
the actual " g round" being found by raising or
lowering ~eour antenna for best results. As
can be seen from t he charts, somet imes t he
heights a re unrea listically high for most of
us to ra ise our antennas. F or general all
around tri-band operation, 65 feet seems to
be about the minimum height for good DX op­
eration, which results in radiation a ngles with
in phase reflected waves for horizont a l a n­
t ennas of about 16° on 20 meter s, 10° on 15
meters and 7% ° on 10 meters.

For the greatest enjoyment in your DXing
this coming \Vint er , I hope you all will consider
getting the antenna up, a s your "project" for
t his Summer.

to 15°. Angles of f r om 2° to 5° a s far as Hams
are concerned, are impractical because of the
great antenna heights involved . Let us see
what t he correlation between heigh t and radia­
tion angle is.

The radiation that leaves a transmitting an­
tenna leaves at many a ngles of departure. T he
sky wave is the radiation which leaves the
a ntenna at angles above the horizontal t o t he
Ea r t h a nd is r eflected from t he ionosphere. At
the sa me time the sky wave leaves the an­
tenna, there is energy radiated below the
horizontal which st r ikes the ground and is re­
flected up towards the ionosphere. These "re­
flected waves" will combine with t he sky wave
before s t r iking the ionosphere and the re­
sult ing combined field st reng t h will depend
upon: 1.) The height of the antenna above
g round, 2.) The s ize of the antenna. 3,) The
condit ion of the "ground ," 4.) The way t he
antenna is or iented with r espect t o the Earth.

;;;1

il ' 22' }) ' ... . 55 ' 66' 'n' 88 ' 99' 110 ' lZl ' U 2 '
,, ~

Fig. 3

T he reflected wave must cover a greater dis­
ance before meeting t he ionospher e t han the
sky-wave. \Vhen they meet in phase, the com­
ponents add, and when they meet 180° out
of phase the resulting field s tr eng t h is the dif­
ference between the two. F ig. 2, Fig. 3 and
Fig. 4 shows the height in feet above "gr-ound"
that antenna s must be raised for different
radiation a ngles to have t he r eflect ed wave in
phase or 180° out of phase to the sky-wa ve,
for the 10, 15 and 20 meter H a m Bands. These
charts hold true for ver t ica l antennas whose
length is an even multiple of one-half wave

8: 16' i4 ' J2 ' " 1 ' "9 ' 51 ' 66'
10 IlEtDS

' '' ' 8i" go' 99'
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Simple as ABC?

A LP H ABET soup can be confusing, a s any­
one who's tried to decipher the alpha­

bureaucracy along the P otomac in the last 30
years knows. Does this same confusion extend
to an appreciation of amplifier classification'!
If you're in the sa me boat a s most electronics
specia lists , it does.

Everyone knows t he difference between
Class A , Class B, and Class C amplifiers. Of
course you do. But to give your knowledge
of t he difference a real workout, try expla ining
it to another ham-c-or better yet, a hi-f en­
thusiast who knows h is amplifiers.

Chances are g reat t hat you'll emerge from
t he exper ie nce with slightly shaken faith in
your own knowledge, and a bit of curiosity as
to just what this bu siness of ampli fier clusai­
fication means.

The reason for the confusion is simple ; the
specia l characteristics by which amplifiers can
easily be classified can be descr ibed in severa l
different sets of reference terms, and in addi­
tion distinctive usag-e in various fi eld s of elec­
tronics has added some objectives which mean
di fferent things in different places.

The r esul t is equally simple and predictable;
if the person to whom you're talking learned
a definition just slightl y different from the
one you learned, he hears you but he doesn't
fully comprehend your mea ning. The result
can range from ordinary comic confusion to
violent arguments, and possible monetary loss
if misunderstood des ign recommendations are
followed.

And if you don't think the probelm can be
ser ious , try di scussing a Class B linear ampli­
fier with a hi-fi bug. He'll tell you, qui te
ser ious ly-a nd honestly, in his own frame of
reference-that such an animal ca n 't possibly
exist . It's a con t rad ictor y term, by definition!

Let's take a look at t he basic di stinguishing
characteristic, first. An amplifie r 's plate cur­
rent can flow either during the entire signal
cycle, for just half the cycle, or for less than
half the cycle. In the first insta nce only, it
can flow without change or it can vary with
signal voltage. In addition, g r id current can
flow or it can be absent.

This set of six condit ions is the basis of
alphabetical amplifier classification. Let 's see
how the definit ions are applied in practice:

By traditional teaching, Class A is defined
a s that condition in which plate cur rent flows
unchanged t hroughout the cycle. Class B de­
notes the half-cycle condit ion, and Class C
describes the less-than-half-cycle sit uat ion.
Subscript numbers are used to describe grid
current; 1 means it's absent, 2 means it flows.

While this grouping describes six possible

Jim Kyle K5JKX/6

ca ses, III theory at least, in practice it omits
some of the essent ial combinations and de­
scribes some that don't exist. For instance, a
Class C1 ampli fier is self-contr adictor y ; to op­
erate Class C, grid cur rent must flow.

T he omissions are made up for by introduc­
ing another classification-AB-to cover the
case in which plate current flows t hroughout
the cycle but varies with signa l voltage. In
practice, t he grid-current subscr ipts are usu­
a lly a pplied only to t he Class AB inst ance,
and are always included there.

The past three paragraphs have described
the traditional grouping. If it were the only
set of definitions, the sit uat ion wouldn't be so
difficult. Let's look at another popular set,
taught widely:

In t his group of defi nitions, Class A ind i­
cates that plate current flows for 360 degrees
of the s ignal cycle. Class AB indicates a con­
duction angle between 181 and 359 degrees.
Class B indicates a conduction angle of exact­
ly 180 degrees. Class C ind icates a conduction
angle of 179 degrees or less. P r esence or ab­
sence of gr id current is indica ted by subscr ipts
as before.

This may sound as if it's t he sa me set of
definitions restated in different terms. That's
what it was or ig ina lly intended to be, but a
few significa nt differences have crept in along
t ha way, with t he result that frequent argu­
ments arise about just what constitutes, for
example, Class B operation? Or, where's the
dividing line between A and AB?

If you look closely you can see, for instance,
that the condition t ermed Class AB1 in the
first group has become pure class A in the
second, which is based entirely upon conduction
angle with no regard for the plate current
readings.

The confusion engendered by these not-quite­
consistent sets of definitions apparently
prompted t he author of at lea st one electronics
tex tbook to eliminate all ment ion of amplifi er
classificat ion with the s ing le exception of Class
faction with his own equipment and methods
A, which was subt itled "Linear Amplifiers"
on the a ssumption that Class A circuits act in
a linear manner at all times. Other amplifier
circuits were lumped together under the term
"Operation in the Switching Mode."

While elimination of the t ime-honored let­
ter code made the explanations of circuit ac­
tion much easier to follow than the usual text
material, it's no help to the reader who must
then go into the real world a nd communicate
with others about his equ ipment. And this
leads to a nother problem-

In circuit theory, quite properly, only the
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DIRECTIONAL POWER COUPLER

ASSOCIATES
P. O. BOX 106B
FAIRFIELD, CONN•VHF-UHF

MODEL G-SO
140·150 M CS-

MODEL G·T44
210-240 M CS-

MODEL G.220
41 0·450 MCS

M ODEL G-432

BULLETIN E·5124

$19 95 E oc~ unil i ~d i v iduolly aligned for
• op timum norae figure.

417·A GROUNDED GRID PRE- AMPLIFIER
$21.95 LESS TUBE $39.90 WITH TUBE
EJim inote the gueuwork from your motching problems.

Quarter wove l ineor balun tran sf ormer.
Any frequency from SO fa 500 mc
Any impedClnce (Cltio between 50 Clnd 600 ohm s
WrIte f or bulletin E50-6oo

NUVISTOR PRE-AMPLIFIER
EXCELLENCE IN PERFO RMANCE

MODELS TO COVER:

48-60 M CS-

STANDING WAVE RATIO
MODULATION MONITOR
FIELD STRENGTH M ET ER
LINE LOSS
52 ohm model : L52
75 ohm model: l7.5
BULLETIN E-5275

$24 50 Each unit individuolly aligned to
• insure perfect meier colibro t ion.

Complete with brackets for " In - tower" mountine
a nd direction indicator.

• Worm c ut In t o tera e. one- p iece st ee l jack shaft.*.. thick gear w elded to main sha ft and specially
ho bbed . N o keys, n o screws, no p ins t o w ork loose .

• Hl eh s t r e n e t h r otor wi th sta nd s 1 2 .0 0 0 inc h
pounds. Absolu tely w ill not d r ift o r pin w heel in
high w ind.

• H ieh torqu e, % H . P. c ustom bu i lt G. E. motor . 1 JAi
R. P. M . tu rni ng speed .

• Continuous rotat ion in eit her d irection w it h 50
o hm coax f e e d sys tem th rough r otor. 50-239
con n ectors.

Rad io Industries Inc. uncond itionally g uarantees a ll
am atu er gear p rod ucts against any defect in m aterial
or workmanship for a period o f 90 days.

SEE YOUR DISTRIBUTOR
RADIO INDUSTRIES INC
13 07 CENTRAL AVENUE

KANSAS C I T V . KANSA S

so TO 500 MCS - 10 TO 1000 WATTS

41NSTRUMENTS IN ONE

lass A circuit operated in such a manner
tat the output is a true reproduction of the
rput, free from distortion of any sor t , can
onestIy be called "linear." This st r ict defin i­
ion is a lso accepted by the audio designers
nd enthusiasts, to whom linearity means
urit y of or igina l s ignal.
On the other hand, in broadcast ing, televi ­

ion, and SSB ham radio, a "linear" amplifier
r equently means a Class B circuit operated in
uch a manner t hat, although the exact signal
.pplied to the input is highly distorted at the
utpu t, the modulation envelope of the original
ignal is amplified in a distortion-free manner.

And if mention of t his point and hints of
.imllar cont radict ions in usage bet ween other
ield s seems ridiculous, bear in mind that
rhould you ever want to get a job in elec­
.r onics a nd be obliged to take an examination,
.hat examination may have been prepared by
m a udio expert who wasn't familiar with ham
inga-and will almost certa inly be gra ded by
, personnel man who only follows the answer
sheet and won't be impressed by explanations
)f sema ntic di fferences.

I t 's customary to draw conclus ions a s the
end of an article is approached, bu t this ha p­
pens to be a sit ua t ion in which the only con­
elusion to be drawn is that we should all know
all the de finitions, the poin t s of d iffer ence, and
the ca ses in which they apply. A chart show­
ing the points of agreement and differ ences
is included (Fig. 1 ) . If you do n't wa nt to
memorize it, at least clip it out to keep handy
t he next t ime you have occasion to discuss am­
plifiers. " Tho knows- the embarassment you
eliminat e may be your own ! • . . K5J KX /6

•

Stencil Correction Tape
Simplifies Drawing Changes

Changes a nd modifications to complex cir­
cuit diagrams are often difficult to make with­
out creating an unsightly and confusing mess.
The problem is compounded if t he fi nished
product must be reproduced.

Changes, pa r ticula rly block out of long lines,
are easily made with a pressure sens it ive
gummed tape designed for making corrections
on flui d duplica tor stenc ils. One very satis­
fa ctory product is made by the Avery Label
Company of Monrovia, California and is avail­
a ble t hrough office supply dea lers. The white
bond paper t a pe is 1/6" wide and is mounted
on a "peel-off" backing. Simply trim to the
desired leng th , peel off the backing a nd apply
over the s~..mbol or line you wish to delete.

Once a pplied, the tape is there for the life
of the drawing, so be ca utious . The tape takes
typing, ink or pencil and its use will result in
professional a ppea ring drnv..-ing changes.

. . . Pafenberg
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7he Rcpr(Jltce

'Joren below tile iU USO II - l); XO Ii line
In tile mountains covered by fir amI Ilille
L;['f·d a TUfUCed CltS8 nom I'll tttxie Dan
An all fired good '",Wff'''T mdto fall.

Dml Iive(' alone ,dIll !till Iru8/y riK
Anti 10 /rim no Icoman '('tIS 1£'0,.'11 a /if!,
With iii. rig 011 thp air. Ile'd rnther ;,.ak
Than have a gal in his "WI""";" shock,

Olle ,la,' DUll l('a8 tun;,,/{ the IUIIIlI
When in roared a sigllal that fU}IUlilcll gram'
JPi,h tllf~ Iil/jlll: voice of 1I yl ham
Ami as Dall listened, his old head 81(,lIlII.

Sill' U'fI. calli"g CQ, alltl Wlll'lI sllf· s;plled
His tranemit lurilcll leas harfl to find
'Fith n shaking voice, Iw gnve her a cull
..1",1 'chi'll she came lUick, he 1110111:111 he'd bmvl.

~ixie ~(J1t

To the W4. 'Mil is Alaska Kntc
A KI~7 ;11 tlie 49th stale
YOllr siglln/s sOIuul good and If0 do YOU

SO let' go n/lf>ml amI harp a Tag clt"ew.

Tile Q-so ICf'lI1 Oil, lasled aimosl a day
A",I /Jan's rug1!",[ Itrt.rl melted away
The lore bUI! Irati btuen, Dixif' l>all lell
Ill' rowed Ite'" make Alaska Kate Itis {!al.

Dan Iccnt mobile lite t'ery next day
A",I slarled Norllt UI' Alas''"" lVay
He ke,,' a sked each day at tlarcn
.1",1 Alaska Kale's roice kept luring !lim Oil.

On tlte ..Ueflll lIi{!hlVay, /Jan lIf'ar/,- froze
In banks of snOlt' as !li{!1t as Ilis nose
Rnl 111f> liltin/{ tones 01 Alaska Kule
Krill !lim warm alltl leelillg great,

46

Ill' IOIl{!11I 01/ I('olre. with Ilis len meter I('!lill
..11111 sIran1!letl "ears Idtlt his mi1{llty prip
A !ways foru'artl he trat"eled alonp
Wilh Alaska Kale's voice his guitling stmg.

Tiretl ami Icear,', Dill, matle his ,cay
To Ahuka Kah!'s shuck one cold ,[ay
Ill' 0lwlled lire door ami stel'IJ(·d insidf'
..11111 Iclwi he sale made him Idsll Ite'" "ietl.

There sat Kate in [ront 01 her ril!
Ami arountl her W('re ki'[s~ little ami big
She IlOistf'fl her bulk oul 01 II,e cbeir
Ami {!reetf'd her man like a tlamsellair•
"My hero." she cried, in her lilriJl1{ voice
Your IWlIllsome face makes my heart rejoice
Yml're Ihe answer 10 a Icitlow's prayer
Witll m,-nineteen kids, II:c'lI make quite a pair.

'Pitlt lerrified scream. /Jtlll tur"ed ami rail
To escal,e lite late 01 bt'romi,,{! I(ule's mem
SIll' calletl alHl 1,leadrtl. as tlid ererv kitl
lJUI lie rail like a IIIfIll who's jliplwtl his lid.

DUll quickly returned to I.is southern howe
Determined lor sure he'tl nerer more roum
And there fe-it It his ri" in !lis mountain dwck
lie's back Oil II,e air, allfl slill likes 10 F.k.

Ill' lIel'('r comes back to a yl ham
" '/tell lre hear. one call. he wakf's likf's a "'tl1II

lip's nerer 10r1!ollen Alaska Kale
A"d llOW Ire bnreir escal,efl a mosl horrible [ute,

Ken Johnson, W bNKE
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RUSH YO UR O RDER TO OUR NEW PLAN T
Un u upan bllow , ... ht Cia.. ' h illment.

ASK YOUR PAR TS DEA LER FOR TEX AS CRYSTA LS
See bll[ red dl sP]a7 .. . It he (10<'8n't Sl.0..1l them . nnd u.
"II nRm~ and nn ter d freet rrom our ""lnr lda faeto"..

MC-7 htldln
P in I paelna: %"
P in diamltee ,11S

FT.171 holden
P in spaelna: "" .,

Ban. nl plnl

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

All cryUall made from Gral1e "A"
Impo rted lluart_a:round and etched to
ex.ct r ee Q u e n e t e e . VnOO/1d lUonally
l[uaran tee<! l Supplied In :

FT ·2.13 h.1d&rl
P in Ipaclna: 'ri!"
P in dlamet lK .093

DC·34 h.ldl"
Pin Ip.elna: '%."
P in d Iameter . IS6

CITIZEN
CLASS

BAND
"D" CRYSTALS

All 22 Frequencie s in Stock

3rd O'I'ertone. .005" toleranc_to meet . 11
1<' C C reQulrementa . Ulnnetlun,. sealed
n CB/ U holden. 1Al" pin $2 95
IP...lne:-. 050 plnl. (.09S a

. raU. Me••dd 1St per cJ)'I tal) .

EACH

TEXAS

"""

p h.1

MADE TO ORD ER CRYSTA LS • Specify hold.,. ..anted
1001 KC 10 2600 KC :

.tll"" tolerance 12 .00 .
. 005~ toler.nee • • • •• . . ....... •.• . ..•....•• • . • • • ••• •• 12.7$ eL

260 1 KC til 9000 KC :
.005" tolerlnee .• • . .•. .••.. • . . •.. .... ..•.•••• • .• •• •• $:1.50 al.

900 1 KC t . t 1.000 KC
.OO.~"" to!eran"'..•...•............• .•.. .• .•.•••.•• •. S3.00 ...

Am a teur, Novice , Te ch nicio n Band Crystal s
,01S Tolerance ••• $1.50 e• .-80 metere 13101 · 31411 KC).
10 meters 11152·1198 K CI . IS mete rs (10340 , 1082 K C) . 6 meterl
(8335· 8850 KC I within I lie
Pr- 241 L. tt lee Cryl tala In .U treouenelea from Sf0 KC to
.H O ICC (all exceor 405S ICC and SOli K Cj •.. • • •• • • • • • • •50t ...
I'l n Ipacln&" %" P in dllmeter .093
'-la tched p. ln + Hi c,.clee $2.50 per pair
200 ICC Cr" lta1s, 12.00 ea. ; 455 KC CrYltall. $1.50 ea.: 500 KC
Crnt.iI . 11.50 e•. ; 100 K C FleQllen..,. Stand.rd Cr,. l t.iI In
lIe G/ v holden $4.50 U . ; Sorbt ror " - 24.3 C".l tal 151 eL;
UUII IOf'llet ror FT·24.3 e".l t. ll . 1St til.; Socllt-ta rOf . IC · T I nd
FT. l11 c:ryltab 2St .... : Ceramie Illdtet for UC6/ V « ,.. tall,..-

Write , ... ne.. f ree catllflf) # 160 eornplete with MellI.l ... tl~eulb

NOW I Enlfineer llll[ SRmIlJ~1 and sm. lI <llI anUllM for proto ­
Il pel no", IO l de either at Chi ea go or F t . l ly. n P ilot. 240
Hour Ser~ l nl l

I N CHICAGO. P HONE GL.dsl one 3·3555

The followlnl Class " 0" Citizen B.nd '~u.n(lea In ItNk
(frequencies li sted In megaeyeles j: 28.9l1.5. 26.975. 26.985.
27.005. 27.015. 27.025, 27.035. 27.055. 27.085, 27.015 .
21.005.. 21.105. 27.1 15. 21,125. 27. 135. 27. 155, 21 . 165.
27. 175. 27.185, 27.205. 27.2 15, 27,225.

TEXAS CRYSTALS
Dept . G·81, 1000 CRYSTAL DR IVE, FORT MY ERS,

For extra fast lervlcl , P hone W E 8·2100

1lht t: hNl crntal se tl for Globe. Gonl et . CUI·Fone . nd HIIlI·
eraften Unltl ..• $5.90 pe r l et. S peeUy equipment mall..

••••••••••••••••••••••••••••••••• •• RADIO CONTROL CRYSTALS IN HC6!U HOLDERS •
• SPl!('ItJ' f requcncy. 'ri!" pin Ipaelna: •• • pin dl. mt-ter .05 •
• (.093 pin d lameler••dd 15t). 12.95 I" •

• FUNDAMENTAL FREQ. SEALED CRYSTALS •
• In JlC6/ holden •
• "'rom I4 l10 xc 10 ( 000 rcc .005" 'rererenee.. . • . . $4.95 ea. •
• I,' rum 411 00 KC to 15.000 ICC any frequenr,. •
• . 005% Tolennce .• •.•• •• . • .•• • •• . •• • • •• ... .. • . $S.50 ft. •

• SEALED OVERTONE CRYSTALS •
• SIII>plled In melal }l eG/ v holden •
• I' ln sp.dnl[ . 4oKG. d l.mele r .050 •
• 15 to 30 )Ie .005 Toler.nce .. .• .• .• • . • •• •• •• •• ••. $3.85 ea. •
• 30 to 40 5 llC .005 Tolerance . .• . • .• . • .• .• .•.• ..•.. 1·4.10 ea. •
• 45 to GO l IC .005 Toler. nce $4.50 .... •

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

FOR EVERY SERVICE

,--------

• •I ATTACH THIS COUPON TO YOUR ORDER FOR SHIPME"'T I
I VIA 1ST CLASS MAil AT NO EXTRA COST I
I TERMS : All items sub i" ct to prior sa le and change o f :
I price w it ho ut notice . All crysta l o rd"n m ust be occom_ I
I ponied b y ch"ck, c"~h or M.a. w ith PAYMENT IN FULL. I
: No COD's. De pt. G·8l . I

(Continued o n page 69)

Letter

n eee Wa)"nf':

I n your J uly edito r ial you invlted comment on that
II mRsh ing idea of ha ving the F .e.C. sell funny calls
(special licenses was t he elega n t term) to h a m s. My
com m ent is-i t m akes m e sick.

Briefl y , let's (ace the facts . E ducation i i'l tigh t('n inj,t
up. A lot of U 8 middle-ag ed a uve are goi ng t o have
d ifficulty t h is autumn getting in to th e college of ou r
choice. PerllOnally I'm going to h a ve t rouble w ith Mills
and Vassa r . Part of the trouble is m y w ife's fa u lt. H er
c lothes won' t fi t m e. Or s u it m e, i f ) ' OU like it p'unwise,
Ho weve r I should h a ve foreseen t he p roblem fo r there is
Quite a d ifference in ou r ages. I ma rried h er as a ch ild .
I was fo u r -t ee n a n d s.he wa s th i r ty seven. Rut I couldn' t
r ('S ist h er ; Rhe h ad a k ilowatt and a two-letter call,
whil e I was shy , with a 59 t. ri-t .et a nd thick a nkles . The
shyness wore away bu t the th ick nnkles l eft me w it h a
bum fis t . As i t turned ou t this wa s p a r t of m y eha r m ­
if anvthina so smal l could h a ve pa r ts. T rue, I was a lways
a lid , but I tried to be a g ood one. One hand key for
dots and a nother o ne for dashes. In time, as a result o f
much two-fisted prac tice , I w as unique a mong beginners
for I cou ld copy w ith ease and knew that ~en , l i ng wa s
m y weekess . Of cou rse there were the u sual p roblems
that p lague a boy's life. O ne of t hem was the delusion
com mon to t he you ng a nd/ or lazy ham t h at t h e m a ze
of C0 i1 5 a nd sp ir a ls in 11 bed8pring could be m a de to
t-adiete energy as w ell a s ab sorb i t . Experiments along
th is Iine revealed the interesting behavior of peop le w hen
t hey are awakened by blue a rcs under thei r bed and t he
unmistakeable f ragrance of scorched ha ir . Hu t tha t w as
yea rs ago, and if my idea s weren't fru itful one should
remember that I was only a lad of twenty eight a n d
a t lea st m y head Was poin ted in the rig ht di rect ion.

T ime passed, a s i t does when one is t yp ing, and I
exe rcised m y talents in a va riety of fie lds , inventi ng t he
ftoeh-colored p isto l fo r p lainclothesm en, a aer-ies of self.
solving p roblems for detec tf na sch teotd syn d rome in com,
puters , t he fa m ous SSM (Schokolad eRPie ronier(' n masch ine)
device for ex posin g o ff-ce nter f ru it in c hoco late-covered
cher r ies, t he concept o f mounting tube eoekets on h inR'es
to p rovide storage space for stam ps a nd m a r bles. Some
ideas were simply too b rill iant to find acceptance, such
as rotat ing t he s tator p la t es rather than t he r otor to .10
away with t he need for a p iKtaii o r spring con tac t. You
a nd I k now t hat super la tive eentue m eet s w ith sk ep ticism
and jealousy . I n a vengeful mood one da y I re fl ected on
t h is and dec ided t o forego creatlven css, t o concentra te
mor e on exploit ing wha t we al relldy possessed. W or ki ng
late on e n ight on a n exha us tive test of a typ ical toKgle
switch to fi nd what h idden potential in thill dev ice my
wit would illuminate it sudden ly came to me that it
coul d be operated in a horizontal poaitjon I But I h ad
forgotten something, in the horizontal m y rhtnestone
cut pain full y into my navel. I gave up r esearch.

My su bsequen t withd rawnl was a blessing in d isgu ise,
to coin n phrase. In d isguise op lnto n-c-that'a the ph ruse,
Anyway, s i r, I fou nd a n ideal outlet for t oduv'a neurotic
- w r itin g to t he edito r . A ny editor. They' r e p retty m uch
the sa m e, a re n't t hey 'I N ice guys , but ... w ell, w ho
else u ses aold color typ ew r iter r ibbon ? O r hang s a
homey embroidered sa mp ler over t he desk: "He-m e n
Don't Cry ; They Keep Their Masca ra Dry." Of COUMle
it's true tha t you 're the on ly editor I' ve w ritten to but
obviously you are a con form ist and r ep resent the p a t­
tern. F or proof note the ch a racter is t ic device e mp loyed
w ith suhsc r ipt ions. A two-year s t re tch o f 73 cos ts five
bucks, bu t one f or m e nnd on e fo r my muther costs s ix .
Surely th e ('x t rn r eade r b rought in on a gift llub8cr ip tinn
is wor t h the trouble o f t he ext r a s tenc il. W hy penali ze
the good_hearted 1 Another m inority g roup abused.

Oh yes, spea king of m inority groups, t hut 's w hat I
was getting a round to : I'd like to vote a f ew ti mE'S
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2,500 MILES
2,250 MILES
2,000 MILES

1,750 MILES
1,500 MILES

1,250 MILES

1,000 MILES
750 MILES

500 MILES
250 MILES

"J'"

.A.

Propaga tion Cha rts

For the OX propagation chart, I have listed
the HBF which is the best Ham Ba nd F re­
quency to be used f or t he t ime per iods given.
A higher lIEF will not work a nd a lower lIE F
somet imes will work, bu t not nea rly a s well.
The time is in Gl\1T, not local t ime.

Advanced Forecast: August 1961

Good I- I I, 13-1 4, 16-28

Fair 12, 15, 29

Bad 30-31

David A. Brown K2 1GY
30 Lambert Avenue
Farm ingda le. N. Y.

The Short P a th propagation chart has been
set up to show what HBF to use for coverage
bet ween t he 48 s ta t es . Alaska and Hawa ii are
covered in the DX cha r t . The use of th is char t
is somewha t d ifferent t han the DX chart.
F ir st , the t ime is the local time centered on
the mid-point of the path. Second, the distance
g iven in miles is the Great Circle path distance
beca use of the Earths curvature. Here a re a
couple of exa mples of how to u se the chart.
A .) To work t he path Boston to Miami (1250
miles), the local time centered on the mid­
point of the path is the sa me in Boston as
in Miami. Looking u p the Hlj F ts next to t he
1250 mile list ings will g ive t he lIE F to use
and the t ime per iods g iven will be t he same

(Turn to page 69)
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Jlm Kyle KSJKX/6
1851 Stenford Ave.
Sente Susen e. Celif.

Four Kinds of Hom

T IIESE days. it seems to be fushionnble 10

sling mud at one's neighbors. Roth on the
air and in print, we sec Novices den ouncin g
Generals, Generals denouncing Novices, Tech­
nicians denouncing both, rag-chewers loosing
blasts at contest enthusiasts, DX-ers complain­
ing about foreign Be stations, etc., etc., etc.

In line with 73's Number One policy-We
Are Not Mad At Anybody- and in the inter­
ests of unity within our ranks. let's take a
few random slices through the ham world
and see just how bad the situation is (or
isn't, as the case may be ) .

One of the first things to examine is this
question: Just what is a ham, anyhow?

International law and Government regula­
tions give us a pat answer to that one: An
amateur radio operator is a person who is
interested in radio and is licensed to op erate
an amateur radio station because of his love
of the art, without hope of any pecuniary
reward.

There's just one thing wron g with that defi­
nition, for our purposes. Irs too broad. After
a ll, it fits each and everyone of the "offend­
ers" mentioned earlier (excep t the illegally
operating BC stations, at whom we are mad ) .
\Ve are going to have to find some defini­
tions which are more su itable to the case at
hand.

\Ve can try the FCC classifications: Extra
Class, Advanced, General, Conditional, Tech­
nician, and Novice. However, while these may
tell quite a bit about the skill, knowledge, and
experience of their holders they won't tell us a
thing about the essential characteristics of the
typical ham's personality-if there is such a
person as «the typical ham."

So at this point it appears that, in order to
bring some order and unity into the situa­
tion, we're going to have to introduce some
classifications of our own. The labels them­
selves aren't new, but some of the interpre­
tation of the labels may be.

Without too much difficulty, we can d ivide
every trace of amateur rad io activity into one
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of these fOIlT cntegones:
o Public Service
o Hag Chewing
o Experimentation
o Contest Activity

At this point, someone is undoubtedly howl­
ing. "You forgot the OX men!" They weren't
forgotten. After all, wha t is the DX chase
if irs not a contest- the biggest and most
liberal contest of all ham radio history, with
no time limit or ent ry res trictions? Wi th that
point out of the way, let's examine these
categories in some detail and see what we can
deduce about them.

Public Service heads the list because it's
hy far the most spectacular part of hamming.
If you doubt this, check the clipping files
maintain ed at League headquarters- or ask
any newsman who's acq uainted with our
hobby. The part of ham radio which most
frequently makes news is that which provides
communica tion to ice-, snow-, or flood-bound
areas; which aids in dramatic rescues; and
which is connected with disasters. And all
this can be listed under no other heading than
Public Service.

In addition, this classification most obvi­
ously serves the Public Interest , Convenience,
and Necessity-the FCC's PICOS rule for jus­
tifying any radio service. So it appears that
we must all gree that Public Service is essen­
tial to the survival of ham radio in any form.

Included in Public Service activities, by
the way, in addition to the glamorous items
listed earlier, are the long hours spent han­
d ling traffi c by hundreds of hams who inhabit
the lower end of 80 . They're quiet, for the
most part, but they're there and we're all
better off for their existence.

How about the Hag Chewer? If we were
to conduct a random-sampling survey of all
bands for several weeks, we would undoubt­
edly find that someth ing like 90 percent of
all on-the-air activity falls into this category.
No definition is reall y necessary-if we're not
rag-chewers ourselves, we all know several.
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-- Potents Pend ing

There's no question that the rug-chewer has
fun for himseU-possibly more than any ot her
kind of ham-but how does he benefit the
hobby?

It may sound strange a t first heari ng, but we
bel ieve that he a lso se rves the Public Interest,
nud serves it well. Here 's the reasoning:

\VhiJe a few rug-chewers only talk to fellow
hams in the same area, most have a regular
circle of cha tters scattered across the nation .
More than a few extend their rag-chewing to
an interna tiona l lcveI.

aile of the major characteristics of the rag­
chewer is that he not only talks, he listens.
Some observers have termed this branch of
our hobby "the last refuge of the fine art of
conversation." One of the d istinguishing as­
pects which differentiate "conversation" fro m
plain "talk" is tha t both participants learn
from a conversation.

\ Vhat is this lead ing up to? Simply that
most rag-chewers are better-informed about
op inion and activities around the nation and
the world than are their less-voluble
bret hren . An informed cit izen, to paraphrase
Jeffe rson, is a useful citizen . For th is reason,
and no other, we believe that the rag-chewer
is a top-level servant of the Public Interest.

Then there's the Experimenter. He's the
chap who likes to try out new id eas. You might
call bim tbe "Good Amateur" of John Camp­
bell's arti cle in our init ial issue-he doesn 't
know that something can't be done, so he goes
ahead and does it. An excellent pair of ex­
amples are \V6NLZ, John Chambers, and
KII6UK, Tommy T homas. Their exploits in the
VHF and U HF region between California and
Hawaii are legendary. For a list of additional
"Experimenters:' see the table of contents on
any issue of th is magazine- or check the sub­
scription list.

\ Vith the exception of the few who come up
with a fantastic advance in the state-of-the­
art (such as Chamhers and T homas, or more
recently the Moonbouuce experiments spark­
plugged by Sam Harris ) you don't hear very
much from or abou t the experimenter. H is
main in terest is in the equipment itself, and
frequently the only time you'll find him on
the air is when he's tes ting his latest gadget.
The rest of the time, he's lost in the workshop,
soldering iron in hand .. .

Like the Public Service man, the Experi­
menter's place in our fi rmament is almost uni­
versally acknowledged. \Vhile he doesn't quite
fit into the "Convenience" part of the F CC

(Turn page)
3 12 E. Imperial High wa y EI Segundo. Califo.nia
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(Four kind s from pa3 e 51)

formula, there's no question that he serves the
Public Interest and Necessity - without him,
much of the territory above 200 meters would
never have hppn exnlored .

This leaves until last the Contest enthusiast,
including DX-ers. No slight is intended by this
posi tioning. The fact of the matter is that
whether you like him or hate him, he's one
of the most necessary of all hams.

Here's the reasoning behind that statement:
The Public Servant is a quiet, behind-the­
scenes type in most cases. He uses his station
as a tool to help people; many stations manned
by this variety of operators have undergone
little change in the last 10 years, because the
eq uipment installed then is still doing its job
adequately. The Rag Chewer lives in front of
the scenic backdrop, to continue the meta­
phor. but his concern for equipment is at
about the same level. T he experimenter, for
the most part. builds his own gear. But the
Contest man? \Vhat about him?

By our definition, he's primarily interested
in winning a contest ; this contest may be sim­
ply to gather more DX QSLs than an yone else
in the world. or it may be an annual event
with organized rules and t ime limits. In either
case, he's not p rimarily interested in eq uip­
ment- only results.

But in the big leagues of Contest Activit y,
results ca n be expressed as a function of three
variables: operator skill, equipment excellence,
and luck. At the top level, operator skill is
about eq ually distribu ted. Luck, also, is equal.
ly generous (or foul, as the case may be ) to
all. But eq uipment excellence is a variab le
which can be controlled.

Since the Contest man's prime interest is in
results, and the eq uipment itself is only a
tool, the chances arc great that he will pur­
chase the equipment rather than building his
own .

This trend has been noticed by many, and
is evident in some of the published complaints
that ham radio is in danger of becoming "a
millionaire's hobby: ' However, the trend isn't
necessarily a danger.

Withou t the Contest Man and his avid de­
sire to have the best of everything with which
to pursue his own star. where would the in.
dustry which supplies us all be? Odds arc that
the answer to that question is, "Nowhere ."

All the top ham manufacturers have large
military contracts. \Vith almost all of them,
ham radio is now just a sideline. The moment
it stops being a lucrative market, they'll be
forced by economic necessity to reduce their
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lines. For that reason, if no other, the Contest
Man with his relatively-open pocketbook is a
necessity to the continued existence of our
hobby. And this is not the only justification for
the Contest Activity.

No less an authority than J. P. Costas. writ­
ing in the Proceedings of the I. R. E. several
months ago. compared average amateur radio
activity with the situation facing any military
communications outfit during combat - inter­
ference, difficulty in confi rmation of messages,
and all the rest . Over the years, man y others
have lauded ham radio as one of the best train­
ing grounds for skilled radio operators-and
this part of the field falls iota the "Contest Ac­
tivity" domain .

So in one point of view, at least. all four
of these four kinds of ham are essential to the
hobby. A couple more points to be considered
are these:

Any individual ham is not limited to just
one of these four types. You , yourself, may be
one part Contest Man , one part Public Serv­
ice, three parts Experimenter, and the rest Hag
Chewer-or any other combination of part or
all of the types. The major point intended by
the classification was that all ham activity ca.n
he described within the limits of these four
ca tegories.

The second point is this: \Vhile you may not
like one or more of these types of activity. it's
really sort of pointless to knock it either.
Granted, it's disgusting to find a Hag-Chewer
parked on your only crystal frequency when
the long-hop skip is in and you hear an AC4
calling. It's also more than irritating, while
chewing the rag. to be "invited off" the fre ­
quency by a too-ardent Dx-er. And Experi­
menters have been known to clobber an entire
band when something went wrong during an
on-the-air test . . .

However. as we've tried to show. all four
are necessary to ham radio. Doing away with
anyone class would irreparably harm the re­
maining three. And restri ctive legislation or
regulations which limit their activities will do
no good for anyone.

Let's face facts, fellows. While ham radio
can be divided into four parts, anyone of the
four requires the other three for support. In
plainer words, fi rst attributed to Ben Franklin
(an early Experimenter without benefits of
ticket), "We must all hang together or all hang
separately." lIow about it? Can we see the
other fellow's point of view for a few min­
utes at least? OK? Now. then. abou t those
illegal BC stations in the 40-meter band. . . .

73
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AIR ELECTRONICS CO.

This model W M-IO WaHmeter is a
direct reading instr ument for absorbing
and measuring RF pow er into 50 ohms,
frequency rang e to 200 mc, selection of
t hree ranges, 0 - .3, 0 - 3, and 0 - 10
watts controlled by a switch on front
of unit. Accuracy - 50;0'
Manufacturer ancl Dealer Inqu iries Invited

Se e your dealer or order dIrect:

RF WATTMETER

7250 Hinds Avenue N, Hollywood, Calif.

AUTRONIC KEY AND KEYER

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

FR EE TRIAL
Fully transistori zed, digi­
tal circuitry keyer elimi­
nates erratic se n d i n g .
Precision - made key will
no t walk; is fully adjust­
able,

Electrophysics Corp.
2500 West Coast IIwy.
Newport Beach. Calif.

La mon Whidd on K4::\IYH, t he di scouragingly
healthy-looking chap a bove, backed the editor
up against a wall during the Miami Conven­
t ion and f or ced him to reveal the secr et rate
for li fetime subscr ip t ions to 73. So, the news
is out. The r ate is $30 for life. This rate ha s
been set u p pa rticularly for hams with sons
who are QCWA members, fellows with heart
condit ions who like to climb t owers, heavy
smokers, etc. We will a ccept marginal cases of
chaps with a his tory of cancer in the fa mily
or who are seriously over weight . \Ve a re not
particularly anxious to si gn up any more s uch
robust specimens a s Lifer Number 1.

Editor of 73 ~lalla;idn f':

Say , where in the H ell do yo u Ket that QRM ! Do you
know t hat broadcas t a nd T V s ta t ions get t heir license for
free ?

The)' make thousand s and tho usands of do ll a rs fro m
their s tufi ons a nd in m ost cases ha ve a monop ol y at t hat.

\"' hy the hell sho u ld ha m s have to pay for 8 Iieenl:lt! !
It' s about the o n ly thing that is free any m o re . Le t it
st a y that way.

A s long a ll t he U S A pours money down rat ho les all
over the wor ld in the name of defense lind relief (try ing
to buy f'r-iends] why s ho u ld n ' t they give t he hams a
lice nse. It's the hams that fur nish t he radio men come
a war.

Dh yes, while we a re about i t - O u r 0111 11 meter band
is no w cn. It's rree too a nd they don't fu rnish a ny
rad io m en for t he cou ntry, e ither.

Also, a ll ot her ser v ices get their l icense f r ee ,
Again , why s ho uld t he ham pay?
I hear the boys in Canada do-c-sou and a ny other hams

who want to shell out can move up there.
Clyde Rubottom W90KX

T oo cold,

Lett er

Lifer Number I
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Aust in C. Ferrell W2BXE
27 Hea th Road
Fishkill, New York

Mobile Power

Converter

T H E transistor power converter is the latest
development in a long line of power sup­

plies for mobile operation. The vibrator sup­
ply, long used, is often in need of a new
vibrator. The dynamotor is a bulky supply
and expensive, unless bought surplus. The
transistor converter eliminates moving parts,
is more efficient, and much smaller than any
previous type supply. One thing has made it
lack full acceptance by the amateur-that is
cost. This supply is an answer to that prob­
lem by its use of easy to obtain filament trans­
formers.

The circuit (Fig. 1) is not the design of
the author but has been used by many hams
in the Poughkeepsie, N. Y. area. Two 6.3 volt
filament transformers are used j one as a
power transformer and one as the feedback
transformer. The basic circuit is a multivi­
brator. One transistor is cut off while the
other is conducting. The collector current of
t he conducting transistor passes through half
of the 6.3 volt winding of the transformer
1.'-1 s imila r to the operation of the st anda rd
vibrator circuit. The primary of this trans­
former st eps t he voltage up to a large value.
This induced voltage is recti fied by the solid­
st at e diode-bridge circuit and fi ltered by con­
denser C2.

The feedback transformer (1.'2) steps the
high voltage ac down to a low level for drive
to the bases of the transistors . Q-l is dr iven
to cut off when Q2 is driven to saturation and
vice-versa. Resistors Rl and R2 sets the op­
erating bias.

The transformers used are not ideal for the
job a s the normal operating frequency is about
400 cycles and t he core material should be
squar e loop material. However , the circuit as
described is quite practical. It may be worth
while to exper iment with 400 cycle t ransfor­
mers if you have some available.

A 1.2 ampere filament transformer was
used for the feedback transformer (1.'2) be­
cause it was readily available. Any size,
smaller or larger will do. Nothing is gained
using a larger one a s little power is required.
The step-up transformer (1.'1) is a 6.3 volt,
3 ampere filamen t transformer. A higher cur­
rent transformer can be used, giving slightly
higher voltage and more power. You are
cautioned, however, to use good heat sinks
on the transistors and check for excess tem­
perature. There is little impedance in the low
voltage windings to limit collector current to
a safe value. Some experimenting was done
with other transformers, but the 3 ampere
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lightning pro tec tion.

We a re proud of this new long John Antenno. We ' ve
tried 10 put in eve ry fealur e you cou ld want. The re ­
su It is a rea sonable cast high ga in beam which can
eos ily be put up and w hich will sta y there practi cally
forever, It has a wide enough lobe so you don' t have
10 sw ing it around a ll the time, yet g ives you tre­
mendous gain where you want it .

A T I"OUR DlS TRlnUT O HS OR W RITE DIRECT

HI-PAR PRODUCTS CO •• FITCHBURG , MASS .

transformer seemed to be a safer design. It
will run warm in normal operation. A 5 volt
filament transformer will g ive higher output
voltage but current available will be less to
keep within the power ratings.

The waveform of the h igh voltage e o and
the waveform a t the transistors (collector­
to-collector) should be a square wave. There
should be no spike on the leadi ng edge of t he
squ are wave a s this could cause breakdown
of the transistor. T he pur pose of t he lar ge
filter conde nser across the 12 volt supply is t o
eliminate this spike and to fil ter out line noise.

Theor etically, the supply should not operate
unless t he feedback winding to the tra nsistor
bases are of the proper phase, but I found
that it would work w ith t he wrong phasing at
much r educed output. Efficiency is much lower
and collector current is high. Also t he wave­
form is closer to a s ine wave than a square
wave. T his condition causes the transistors to
remain in the linear portion of their curves
for a longer period during each cycle, causing
them to overheat. Do not allow t his condition
to exist. To reverse the phase of the feedback
transformer reverse t he two primary leads of
T2.

The pur pose of the resistors in series with
the pr imary of the feedba ck transformer is to
limit the base current into the t r ansistor s.
Also, if the output of the supply is a ccidently
shor t-circuited, the feedback current drops to
a very low va lue, causing t he cir cui t t o cea se
oscillation. This provides some pr ot ect ion for
the transistors, however t he circuit is f used as
an addi tional precaution.

T he output of the transformer is rectified
by a silicon diode bridge. T his eliminates
heater current a nd gives a higher output vol­
tage as there is less drop in the silicon diodes
than in tubes.

AUGUST 19b1

The circuit is designed for 12 volt operation,
however, output starts at a low value of in­
put voltage. T he same circuit, can be used for
six volts input supplying 150 volts at about 100
rna. T he chart shows the output volta ge versus
load for 12 volts input using t he components
shown in Fig. 1.

Construction

T he supply is buil t in a S" x 5" x 7" mini­
box with a ll components mounted on t he cover .
All part s are inside except the transistors.

The case of the t ransistors is t he collector
t erminal and must be insulated f rom the
chassis. A fiber shoulder washer was used un­
der the mounting nut. Sheet mylar wa s used
between the t ransistor case a nd t he chassis , but
mica or other insulating material with good
heat transfer may be used. If t here is da nger
of shorting the case of t he t ransistors to
ground where the supply is mounted in the
car, a perfor ated cover could be used to pro­
tect t hem and still a llow f ree air circulation.
Use an ohmmeter to check each terminal of
t he trans istors for shorts to the chassis before
connecting wires to the terminals. By keep­
ing a ll t r ansistor circuitry above ground it is
possible to use t he same supply for ei ther a
nega t ive or positive g rounded battery by
gro unding t he proper terminal.

. .. W2BXE
Input

Current
at Output Output

12 volts Voltage Current Effi ciency

2.4a 400 VDC 26 rna. 34.9%
4.4a 350 VDC 97 rna . 64.2"/0
5.8a 300 VDC 160 rna . 69.0%
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73 Tests the

Finney

6 and 2 Meter

Beam

Doneld A. Smith W3UZN
Assoclete Ed itor

W HE N I heard about Finney's new com­
bination 6 & 2 meter High Gain Ya gi

beam, I was skept ical. When I found out that

50 M. C.
Fig_ I
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i t had a common ( single) feedline for both
bands I really developed a n " I'm from Missouri
attitude" ! P revious experience with combina­
tion beams had not been the best , though I had
to admit that it's a lot easier to mount one
combination beam on a tower t han two sepa­
rate ones. Then too, at only $33.00 for the
beam, I decided to find out just what it ha d to
offer.

Manufacturers use various methods to test
and rate their beams, so the first step was to
find out Finney's method for rating theirs. As
far a s I know, they have an exclusive, rather
unique ,..-a y of doing this. The usual method
is to make pattern measurements at every 100

or so around the beam. Then a curve is plotted
showing the major lobes present. Some minor
lobes may not show up in these tests. Finney
does it in an ent irely different manner.

Finney spins the beam under t est at 30
revolutions per minute and develops the pat­
tern of the spinning beam on an oscilloscope!
They photograph t he face of the scope and
retain the photo for their files. Photos are
made with the beam operating on at least three
frequencies in the band for which the antenna
is designed. In addition to the photographed
frequ encies, many other frequencies in the

,
\

I

Fig. 3

band are checked, though they are not re­
corded. One of the actual patterns on 6 meters
(at 50 me) is shown in Fig. 1. One of the pat­
terns for the beam operat ing on 2 meters (at
144 mc) is shown in F ig. 2. These are the
actual photos made when checking out the
new A-62 combina tion 6 & 2 meter beam.

In regard to gain, the beam when used on
6 meters has a gain of alig'ht ly over 8 db when
operating on the lower two me of t he band.
On 2 meters the beam has even more gain
than Finney's own 10 element 2 meter beam!
The ga in on 2 (at 144 me}, is 14.2 db and
increases to 14.9 db or better at 146.6 me.
F'ront-to-buck ratio on six meters is 17 db and
20.5 db on two. Real fine specs all the way
around. Believe it or not, the patterns shown,
the gain and fi b measurements were made
using one common feedline for both bands!
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NEW! from P & ::E-3:
MODEL AR-l

TRANSCEIVER ANTENNA
TRANSFER UNIT

Fig. 2

The theory beh ind the antenna is very in ter ­
esting. To begin with, t he a ntenna acts very
differently on 6 meters than it does on 2. Take
six meter operation for example (follow the
sketches) . The spacing and arrangement of
the elements of the beam result ( Fi~. 3) in a
normal 4 element Yagi, consisting of the driv­
en folded d ipole, one reflector a nd two direc­
tors.

On 2 meters, qui te a differ ent bea m r esult s!
The best way to understand its operation is to
consider the current distribution on the driven

c
-- --- -- --//

/

•

A

- - -

Here is the answer to the problem of using your trcns­
ceiver as an exciter for on y linear amplifier. The AR· t
transfers the antenna to the transceiver while receiv­
ing and provides the necessary switching to connect
the exciter to the ampl ifier, and the amplifier to the
antenna when transmitting . A front panel switch a lso
permits the exciter to operate straight through to the
antenna . The re lay is shock·mounted and th e case is
insulated to reduce noise. Standard S0239 connectors
are pro vided for low impedance coax lines.

lOW INSERTION lOSS: Transceiver output to amplifier
input, less than 1.02 :1 SWR, 3 to 30 Mc. Amplifier
output to antenna, leu than 1.12:1 SWR, 3 10 30 Me.

Th. AR-l requires 6 .3VAC (6.3V jack on KWM.2) and
normally open auxiliary contacts on the exciter relay.
(ANT. RELAY jack on KWM.2). The AR-l may also b.
used as a conventional antenna change-over relay.
Size 3" X ,",," X ,",,", 50

PRICE, , , , , , , , , , , , ' , , , , , , , • , , .$32
1?& ELECTRONICS INC.
~ 424 Columbia Lo'a.,..tt., Ind.

B

•

--- ...,. ,, ". ,,

" )
TUBES WANTED!

ESPECIALLY KLYSTRONS,
MAGNETRONS, MINIATURE,

SUB-MINIATURE AND
OTHER SPECIAL PURPOSE TYPES

HIGHEST PRICES PAID

Fig. 4-a, b, c:
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Fig. 7

meters the spacers are not significant as the
beam reacts as if these elements were not
broken up into three sections. On 2 meters
however , the result is t he equiva lent of t hree
side-by-side, 6 element, 2 meter Yag is fed in
phase ! (see Fig. 8) . To have an a rray of
separate side-by-side Yagis, each would have
to have a sepa ra te boom, complicat ing mechan­
ical problems. More imp or tant , each of the
separate dipoles would have to be fed in-phase
and at the sa me t ime t heir combined impedance
would have to be matched to the transmission
line. Ther efore, each of the transmission lines
would ha ve to be t he exact equa l length, tied
into a common junction and then impedance
matched to a regula r transmission line.

Finney has eliminated the mechanical and
elect r ica l problems involved in such an array,
while retaini ng- the advantages. T hey ha ve
done t his by the use of t he pha sing st ub and
insulators in the di rectors a nd reflector. T he
operation is exactly the same as t he t hree sep­
arate, side-by-side, 6 element Yagis, fed in
phase. Actually, this discussion is a little over
simplified, a s other complications did arise
when the beam was being designed. The direc­
tors for six meters had a detrimental effect
on the 2 meter band. T hey eliminated this
problem by co-ordinating the elements on 6
and 2, so that one of the systems did not inter­
fere with the other. This required precise
spacing of all the directors involved.

The result of all this theory is that they are
able to obtain, in one antenna with one driven
element and thus one transmission line, a high
gaiJ.1 4 element yagi on 6 meters, with the
equivalent of three 6 element, 2 meter yagis,
s ide-by-side, fed in phase on 2 meters. You
will not ice that the gain on two meters is some.
what higher t han on 6. This is to be expected,
due to the increase in efficiency at higher fre-

element ( folded dipole), when t he beam is
used on G meters (see F ig. 4a). This is the
norma l curren t distribution you would expect.
On two meters t he curren t d istr ibut ion would
look like t he diagram shown in Fig. 4b. This
d istr ibu t ion is not at all desira ble, as two posi­
t ive and one negati ve loop result, giv ing an
out-of-phase condition and producing a polar
directiv ity pattern with almost equal lobes at
right angles in four directions, as shown in
Fig. 5.

By adding Finney's patented "Fideli ty hPas­
Ing Stub," cut to the proper length and spaced
properly in front of the driven element, the

Fig. 5

negative current loop is "phased" and becomes
a positive loop, so t hat t he current distr ibution
on t he di pole, with the stub, now a ppea rs a s
shown in F ig. 4c. The dir ectivit y or polar pat­
tern now looks lik e that shown in F ig. 6, a s
t he dr iv: n element is now an in-phase, 3 ele­
ment calmear. This is due to the fact that the
dipole is t hree half-wave lengths in the 2 meter
band long with the F ideli ty Phasing St ub
present. (Note t hat the stub has no effect on
G mete r operation, due to t he spacing and
length of the stub.)

Spacers ( fi bre g lass insulator s ) a r e placed
in the elements of the antenna {except for t he
d riven element), as shown in Fig. 7. On 6

Fig. 6

(
•

• • )
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with the great new

440 SL
HAM MICROPHONE

,,
• Sharp Cutoff Below 300 and Above 3000 cps

- Minimizes Splatter. Reduces Unwanted
Sideband.

• El imi nat ion of resonant peaks permits highe r
average power - more audio punch .

• Shaped freq uency response - Superb Intel­
ligibili ty - Natu ra lness of voice.

• Trouili e-Fn 'c Control led -Magnetic Design ­
Iii -Ou t pu t - 52.5 d h - Extraordinarily
Hugged - No humidi ty probl ems.

• Comple te with Grip-to-Talk Switch, Desk
Stand, 2·Conductor Sh ielded Cable. Will
opera te VOX and Grip-to-Talk .

Complete with stand. grip- to-tal k switch, 7 ft.
highest q uali ty 2 conductor shiel ded cable.
Ca b le co nnec to r eq u ivale nt to Am phenol
,\ IC3M plu g.
WH ITE FO H U TEH AT UIl E : 1l~" I . No. 52-II

Shure Brothers, Inc., 222 Hartrey Avc., Evanston, III,

MICROI'1I0~ES, III CII rmF. I.IT\" ,,~n F:I"F.CTRO~IC CO~ l'O""F."IiTS

•
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quencies (in antenna design), and to the
antenna behaving a s a 6 element colinear on
the higher band, whi le the a ntenna is only a
4 element yagi on 6,

As mentioned previously, t he driven element
is a folded dipole, so the antenna impedance is
300 ohms . Twin lead or open line can be used
(which the manufacturer recommends, due to
t he high losses in coax at high frequencies), or
a balun can be used to match t he antenna to
coax. The balun would be cut for % wave
length on 6 meters. 'I'h ia will be a 3/ 2 wave

--,-_.- ---'---

balun on 2 meters, which will of course be a
proper match on both bands. It must be men­
t ioned here that t he placement of the antenna,
particularly in the height above ground and
other objects will to some extent affect the
ga in and impedance chara ct er is t ics of the beam
on both bands.

In m y own particular ca se, I ran RG-ll / U,
using t he balun cut fo r a % wave on 6 meters .
:lIy s.w.r , on 6 ( using a Heath reflected power
and s.w.r. bridge), was 1.5 to 1. On 2 meters
the s.w.r, was 2.1 to 1. T his was with the an­
tenna cons idera bly lower t han would be de­
si red . The antenna was only 10 feet above the
roof of the house. Results with the beam on
both 2 and (j have been much more t han ant is­
f actor -y l On 2 meters it is normal to hear
s ta t ions in Washington, D.C. and down in
Virginia over 100 miles away! Ground wave
even brings in s ta t ions down in Southern
Maryland, at distances up to 175 miles away.
These are st a t ions I have never heard before!
T he beam is very directional on 2, due to the
hig h ga in, colinea r characteristics, and you
have got to zero rig ht in on t hem or t hey just
won't be there. (Check that antenna d irection
indicator, felfowsl ) Next time someone men­
tions a beam for use on more t ha n one band,
I'll be a lot more in terested, a fter this experi­
ence. I have learned t hat it ca n be done, by
proper eng inee r ing and ca ref ul design plus
careful, quality production.

Fig. 8 0.0 W3UZN
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Radio Bookshop
32-RCA RADIOTRON DESIGNERS HANDBOOK- 1500
page s o f d e sign note , o n every p o ssib le typ e of circuit,
f obulou l . Every design engineer needs this on.. $7.50

Look over t his list of books you
should have and pick out one or two
t ha t 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 the latest books carefully and
list only those which are of real in­
terest to amateurs. They' re on hand
ready to ship, postage paid .

33-WAVE PROPAGATION & ANTENNAS-Welch. Highly
reco mmended b y the propa gatio n experts as the bInI
Book on the subject. $5.15

40-RAOIO HANDBOOK, 15th EDITION- Orr (W6SAI).
Jhis is fo r and awoy the best a mateur ra d io handbook
ever prin ted. Over 800 page.. $8.SO

50-MICROMINIATURIZATION- This is the STandard lu i
on the .ubieet. Don', lee how a co mpany library can
be withoul this one. Everyth ing i. going 10 hove 10 b.
built .moller, you know. $11.00

52-HOW TO READ SCHEMATiC DIAGRAMS- Mork..
Componenh & diagram.; elecnlcct, electronic, oc, de,
a ud io, rf, TV. Storti with individual circuih and caff;el
through complete equipmenh. $3.SO

9-lICENSE Q & A MANUAL-All the dope for commercial
fCC Ii cel'l 50l , 720 page5, be come a profe n ional fo r $6. 00

5-ANTENNAS- KraUI (W8JK). The most complete book
on ontennal in prin t, but largely delign and theory,
complete with moth. $11.50

1-ElECTRONICS & RADIO ENGINEERING-Termon. One
of Ihe malt comple te ted bookl ever printed. 1078
pagel. ThttOfY, but eOlY on the math. $15.SO

8-RADIO-TELEVISION & BASIC ELECTRONICS- Oldfi eld .
Logical presentation ond descr ip tiv e iII ultration make
thi l on idea l book for the beginl'ler. 342 pages. $4.95

53 -BASIC ELECTRONIC TEST PROCEDURES-Turne r. This
book coven iu, t about every pouible type of electronic
ted equipment and explain, in detai l how to Ule it for
every purpose. Tlu t ing , oudio equipment, receiven,
Ironsmitten, tron,iltou, photocell, di5fortion, tubes,
power •• • e tc, $8.00

Sb- RADIOT ELEPHO NE LICENSE MANUAL_
Smith (W6BCXj. One of the editors of the old
"Redic" hes done " beeutiful job of presenting
study meteriel in this 0 & A license guide. Even
if you ore not going for your commercial ticket,
which is accepted (IS proof of technice l knowled ge,
you m"y wont to use this manual to keep track of
how fe r you heve prog ressed in redlo theory. $5.75

57-QUAb ANTENNAS- Orr (W6SAI). Theory, design,
construction and opera tion of cubica l queds, Build -it
yourself info. feed Iy5fems, tuning. $2.85

58-ANTENNAS FOR CITIZENS RADIO - Orr (W6SA I).
Gene ro l coverage, mob ile and direct iona l ontennos for
27 me. bond. Build & tu ne 'em. $1.00

69-5-9 SIGNALS-Qrr (W6SAI). A manuo l of practical,
deta iled data covering design and const ruction of highly
efficient, inexpens ive a ntennos for the a mateur bonds
that you can b uild yo urse lf. $1.00

72 -ABC's Of HAM RADIO-Pyle (W70 E) . De,igned for
the Novice hom. Includes 011 of the information needed
to qualify for the Novice License. 11 2 pagel. $I.SO

55-TRANSISTOR CIRCUIT HANDBOOK - Simple , ealY to
undeutand explonotion of tra nl ilto r circuitl. Dozens
of in te red ing applicationl. $4.95

b y Weiner- No reesen to buy thil one
donic & the ti t le is vjlible f rom 10 feet.

$3.SO

3-Cybrenefiu
except it il a
Confuling.

6-VACUUM - TUBE CIRCUITS AND TRANSISTORS ­
Arg uimbau. De,igned for both begil'lnen o nd engineen.
Moth kept to a minimum. Simple explana t ionl of
complex ideal. You' ll know 0 lot more about rad io
afte r yo u read thi , book. 646 pogel. $10.25

13-REFERENCE DATA FOR RADIO ENGINEERS.
Tebles. formules. qre pb s. You will find this reference
book on the desk of " Imost every electronic en­
gineer in the country. Published by lntemetlonel
Telephone e nd Teleqreph. $6.00

21-VHf HANDBOOK-Johnson (W6Q KI). Type s of VHf
propaga t ion, VHF circuitry, component limita tions, on.
tenna design and con5t ruction, ted equipme nt. Very
th orough book a nd one that Ihould be in every VHf
Ihack. $2.95

22-BEAM ANTENNA HANDBOOK-Qrr (W6SAI). Bo , icI ,
theory a nd con5t ruction of beam" tran5minion Iinel,
matching devicel, and ted equipment. Almod 0 11 hom
stations need a beam of lome lort • • • here is the
on ly louree of bOlic info to help you decide wha t beam
to build or buy, how to install it, how to tune it. $2.70

23-NOVIC! & TECHNICIAN HANDBOOK - Stoner
(W6TN5). Sugar cooled theorYI receive rs, trensml tte rs,
power suppliel, ontennal ; s imple conltruction of a
complete Itation, converting lurplUI equipment. How to
get a hom license and build a station. $2.85

24--BETTER SHORT WAVE RECEPTlON-Qrr (W6SAI) .
How to b uy a rece iver, how to tune it, align it; bui ld­
ing occen orie l ; better ontennos; QSL's, mops, a urora
ZOnel , ew reception, 55B reception, e te. Handbook for
short woVe lid ene" a nd radio a ma teutl. $2.85

2a-TELEVISION INTERfERENCE-Rand (WID BM). This is
the authoritat ive book on the subiect of ge" ing TVI out
of your r igl and the ne ighbon Mh. $1.75

74-HANDBOOK OF ELECTRONIC TABLES & FORMULAS ­
Formula l & law s, conltants, I tandards, symboll and
eodes, Math tcbles, mise. data. $2.95

75-BUllD-A-WARD QSl ALBUM- Mount your prize QSL',
in this a lbum. Room for 100 cordi in each o lbum p lul
la be lI for jU5t a bout all possible operating owordl. A
fine woy to show off your cords. $1 .95

76-MODERN OSCillOSCOPES & THEIR USES- Ruile r.
Second edition. ShaWl what a 'scope ;5, what it doel
and how to U5e it for radio, TV, t ransmitters, ete. 346
pagel. $8.00

77-BASIC ELECTRICAL MEASUREMENTS- Stout. Secol'ld
edition_ Cove" aids to computation, mealurement of
reli5tal'lce, galvanometen, 5hunts, standard cells, paten.
t iomete rl , allernating current bridge" mutual inductance
measurementl, bridge cccesscrjes, in, trume nt trans·
fo rme" , magnetic measurements • • • a nd lots more.

$11.65

ra-INTRODUCTION TO ElECTRICAL CIRCUITS- Ja ckson.
Deal, wi th exactly what e lectronics and e lectrical en.
gineering technician, need to know. Complete coverage
of e lectrical circuit theory, from beginning le ve l. De ­
velops concepts of current, voltage, re 5ista nce, w ork, and
power. ShaWl how to expand ba5ic concepts to solve
elaborate direct and ohernat ing current networkl used
in modern e lectrical and electronic circuitry. $11 .65
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RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.

(N.Y.C. add 3"1c tax)

R235-RADIO CONTROL FOR MODEL BUILDERS-W inter.
One of the be st a nd newest books ava ila ble on RC.

$4.25

R245-HOW TO USE GRID-DIP OSCILLATORS-Turner
(K6AI). Construction & uses, on importont book. $2.50

CC-CURTA COMPUTER . The world 's smollest computer.
Send for deta iled information. Ma ke s the slide rul e look
sick. Like a big Monroe computer only hand sire.

$125.00

R2bl -MAGNETIC AMPLIFIERS. This new Rider
book is a complete home -study co urse in M.A. Ex­
plicit ly ill ustrated. We don't find M-A in ha m
use yet, but they ere growing in industr ial USe as
more engineers unde rstand the applications of this
relatively new device. 112 pages. $2.45

R27O-REPAIRING TRANSISTOR RADIOS. Rether
t horough Rider bocks which should remove some
of the myste ry end fear from servicing these little
bundles of t ran sistors. The book is expensive. but
you' ll save more tha n t he price on the fi rst set
you fix so mevbe it is 0 berqeln. eh? They have
all of t he typical circuits to help you elc nq. $3.50

G·83-FUN WITH ELECTRICITY. This be ck ought
to fi re t he imagination of the teene qe r. Build 0

galvanomete r, a de motor, an ec generator, a
solenoid, a spa rk coil , a Tesle coil, etc. Helps teech
the basics of electricity while having fun with simple
projects. 128 pages. $2.65

MMD-EUMINATING MAN MADE INTERFER.
ENCE. What makes it, how to find it, how to cure
it in homes, fectorles. automobiles, aircraft, boats,
etc . Or meybe you haven 't been plag ued late ly.
160 pages . $2.95

NHP-BUILDING UP YOUR HAM SHACK-Pyle
(W70E). A practical d iscussion of points to con­
sider when you are buying ha m equipment, com­
plete wi th descriptions of much of the ava ilable
commercial gear. It's just possible t het Pyle might
keep you from making a mistake wh ich would cost
a lot more than his book. $2.50

QAN - SECOND CLASS RADIOTELEPHONE
HANDBOOK-Noll (W3FQJ) . Eve 'Y!hl. g you
need to know to pass the FC C exa m and get ste -t­
ed servicing two-way equipment. Much more than
just a 0 & A manual. $3.95

Order Form
I 3 5 6 8 9 13 16 20 21 22 23

24 28 32 33 40 49 50 52 53 55 56 57
58 69 72 74 75 76 77 78 79 80 81 82
83 84 85 R22 1 R235 R245 5NS8 SNS20
SNS28 R261 R270 G83 MMD NHP QAN CC

Ci rcle the book numbers you wish to orde r.
Plea se include cash, check, money orde r .. .
or something we con de posit in the bank.

. . . . . . . . . . . State .

Call . . . . .

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

. . . . . . - . . . . . .Name ..

Address

City. . .

•

3-THE SURPLUS HANDBOOK, VOLUME I-Receivers a nd
ransmitlers. This book consists ent ire ly of circu it dle­
roms of surp lus equipme nt a nd p hOlos of the gear.
)ne of the first thing s you really have to have to
ven sta rt cons ide ring a convers ion of surplus equ ip­
, ent is a good circuit diagra m. This book has the
a llow ing: APN -l , AP5-13, ARB, ARC-4, ARC-5, ARC-5
'IiF, ARN-5, ARR -2, ASB-7, 8C·222, -312, -314, -342,
344, ·348, -603, -611 , -624 (SCR·522), BC-652, .654,
!lS9, -669, -683, -728, -745, -764, -799, .794, I C·923,
1000, -1004, -1066, . 1206, . 1306, -1335, BC-AR·231,
:RC-7, DAK -3. GF.1I , Mark II, MN-26, RAK-5, RAL-5,
AX, Super Pro, T8Y, rcs, Re sistor Code, Ca pa citor
'olcr Code, J AN/ VT tube inde x. $3 .00

l -SURPLUS RADIO CONVERSION MANUAL VOLUME
JO . II. Orig inol a nd conversion circu it d i09ra ms, plus
,hotos of moU equipments ond full convers ion di s­
union of the following : BC· 4'4/ARC·5 re ceivers to 10
-e te rs, AN/ APS-13 xmtr/rcvr to 420 me, BC-457/ARC·'
.mtrs 10 10 meters, Se le nium rect ifier p ower units, ARC-,
,owe r a nd 10 include 10 meiers, Coil dOlo-sim pli fied
' HF, GO-9/TBW, BC·357, TA-1 2B, AN/A RT-13 to oc
.. ind ing charts, AVT-112A, AM-261A IC, 1M frequency
leier, rotators, power thart, ARB d ia gra m. $3 .00

10- SURPLUS RADIO CONVERSION MANUAL VOLUME
~O . I (second edition). This book g ives circuil d tc­
,roms, photos of mosl eq uip me nt, and rolhe r g ood a nd
omplele conversion Inuruction s for the following : BC­
:2 1, BC-342, BC·31 2, BC-34S, 8C·412 , BC-645, BC.946B,
OCR -274N 453A series receivers conversion to 10 meter
ece ive rs, SCR -274N 457A seri. s IrCllu mitters (conver­
ion to VFO), SCR-522 (8C-624 a nd 8C-62, convers ion
a 2 melers), TBY to 10 a nd 6 meters, PE-l03A, BC­
068AIl 161A receiver to 2 melius, Surplus tube index,
ron index of A/N tub es vs, commercia l types, rv &
M cha nne ls. $1.00

'9-TRANSISTOR PROJECTS-Skip the theory and start
loving fun . Radios: self power.d, sh irt pocket, regen­
Iro tiv e, corrier,power, headphone. Instrument s ond ec­
:es sories: sine -square wove generato r, p rea mps for
rlTVM's, gain checke r, shortwove eolibretcr, phose
.hif le r, substi tu tion box. Plus remote transistor ear, elec­
Ionic compass, s imple esclllcte r, lamp control, mu lti­
mped once amplifier, e lect roni c counler, portable power
.uppl y • • • etc. $2 .90

4-SURPLUS SCHEMATIC HANDBOOK-Th is, too, is a
oa k of sche ma tics • .• a nd iust a hint of con version
Irotegy here and the re , Contains: APA38, APN1, APR1 ,
, PR2, APSI3, AR8, ARC1, ARC3, ARC4, ARCS,
. RC,5 VHF, ARJ, ARK, ATJ, ARN7, ARR2, ART13, ASB7.
•S9IG R. ATK, BCAR23 1, ACT89, BC-191, 22 1, 3 12, 342,
14, 344, 34B, 375, 438, 474A , 603, 6 10, 6 11, 620, 640,
45, 652, 653, 654, 659, 683, 684, 728, 733, 745, 779,
94, 906, 969, 1000, 1004, 1023, 1206, 1335, BN , 8P, C3,
3, CRC7, CRO-208, CRT3, DAE, GF-11, G09, GRRS,
122, li n , 1208, JT350A, LM, MD7, MN26, PRC6, PRS3,
.174, RAK, RAL, RAO, RAS, RAX, RBH, RBl, RBM, R8S,
C56, RC57, DC, DR, RDZ, SCR-274, 284, 288, 300, ' 06,
22, 578, 585, 593. 60S, 6 10, 624, 628, 5PR-I, SPR2,
BS99, lEW, TBY, TCK, TCS, TG34, TS34AP, TS25 1UP,
' RC-8·9- IO, VVX-1. $2 .50

2-SURPLUS RADIO CONVERSION MANUAL VOLUME
10. III-Orig inal a nd conversion diagrams, p lus some
.hc te of Ihese : 70 1A. AN/APN·l , AN/CRC·7, AN/URC·4,
:BY -29125• .50083, 50Ul, 52208, ' 2232, '2302-09, FT·
,RA, BC-442, 453·455, 456-459, 8C-696, 950, 1066, 12'3,
41A for xtol fi lter, MBF (CO L-4306, ), MD-7/ARC-"
·9/ APN-4, R23-R -2S/ ARC-5, RAT, RAV, RM·52 (53),
t-19/A RC-4, SCR·274N, 5CR ·522, T-1 5/AR C·5 to T­
3/ ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375.
che ma tics of APT-5, ASB-5, 8C-659, 1335A, ARR ·2,
,PAlO, APT·2. $3.00

t221 -8UILDING THE AMATEUR RADIO STATION-Be re ns
W2P IK ). Seque l 10 above. Eve ryt hing you need to know
a bu ild your firs t hom stat ion. $2.95
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A New Look

At Old Ideas

About ANTENNAS

Jim Kyle, KSJKX/b

L I KE weather, everybody talks about anten­
nas but nobody (well , hardly anybody)

ever does anything about them.
The r esult, as you and every other literate

ham know, has been an uncountable outpour­
ing of words on the subj ect . Various authors
exhort you to raise your antenna higher, lower
it, bury it underground, turn it on end, tune
it , not t une it, match it, forget about m at ching
it, a nd so fo r th into the ha zy di st a nce.

If you're looking for more material along
those lines, turn the page and fi nd some other
article. This piece has to do with sk ywires,
some new ideas, and some old ones, but one
th ing it has nothing to do with is exhortations
to you to make changes in your antenna if it's
working the way you want it to.

Of course, jf your trusty length of baling
wire draped across the backyard landscape
Isn't quite doing all you desire, you may feel
tempted to make some changes after reading
th is . B ut if you do, never claim t his arti cle
told you to do it. T hi s is in format ion , not de­
ta iled di r ection.

T o most newcomers- a nd not a few old­
t imers too l-the subject of antenna theory is
draped in mystery. The multiplicity of con­
flicting information already in the literature
is largely to blame for this. Back in the
ancient days of s pa rk-g a p wireless, antennas
had no mystery.

Then, you simply put up all the wire you
could beg', borrow, or moonlight-requisition,
a nd coupled the rig into it until your lam p­
bulb current indica tor threatened to burn out.

Primitive? Crude? I na ccu r a te ? Mebbeso,
but a fe llow name of Ma rconi s panned a couple
of thousand m iles of Atlantic Ocean with tha t
technique nearly 60 years back-and t hat's
something a lot of hams frequently fi nd dif­
ficult, especially on the lower frequencies where
arconi was working.

To a present-day technically-minded ham,
who st udies Dr. Kraus for a beginning in an­
tenna theory and moves from there to the
exotic mathematics of log-periodic calcula­
tions, or for that matter even to the average
rag-chewer who gets all he needs from the
ARR L antenna book, some of t he defin itions
and techn iques f ound in early-day ma nuals
seem laug hable.

For instance, t hey readily admitted that any
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antenna had a resonant frequency. They ex­
plained it like this: Every piece of wire has
inductance distributed throug-hout its length.
I n addition, an "aerial" (they didn't like that
new-fangled term antenna) st r u ng out over
the earth had capacity from the wire to
ground .

Ground, you must realize, was t he other
s ide of the aeria l circuit. Nobody even con­
si de red work ing one half of a n aeria l aga inst
the other half, a lthough a few unfortunate
souls who couldn't get decent soil under t heir
stations were forced to erect counterpoises.

But to get back to the resonant frequency,
that turned out to be the frequency at which
the inductance of the wire cancelled out the
capacity to ground, in the familiar fa shion
of a tank circuit.

They had elaborate tables showing how the
height of the aerial above ground affected its
resonant freque ncy, and extended calculations
to dete rmine the effect of lead-in wires on t he
syst em's resonance.

They di dn 't bother with the l ittle elect ron
bouncing out to the end of t he wire, findi ng
noth in g t here, tur-ni ng around, and st a r t ing
back to t he transmitter, as we explain elec­
tr-ical resonance in terms of too-long or too­
shor t wires.

And a s for s ta nd ing waves, which possibly
have cos t more hams more gray hair than any
other item (with the possible exception of
parasitic oscillation s, which have nothing to
do with this subject ) , t he old-timers didn't
worry. Most of t he operators in that day and
age wouldn't have known a st a nding wave if
it walked in and sat down. Sure, t hey had
R F in t he shack , but that was jus t a part of
th is st r ange t h ing called r ad io.

The whole approach sou nds a bit archaic in
the light of modern theory and training, but
did you ever sto p to think what you 're doing
when you add a loading coil or a t op-hat to
a mocile antenna?

Your main result in either case is the ad­
dition of enough reactance, either inductive
or capacitive a s needed, to make t he antenna
syst em resonate in tank - circuit fa sh ion at
your operating frequency. And how fa r re­
moved is that from t he old· ti mer's de fin ition
of electr ical resonance in aerials '!

The idea isn't confined to mobile installa-
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tions, either. If you hate st a ndi ng waves and
vertical antennas (some people do, you know)
and still don't have room in your yard to sling
a n SO-meter half-wave, you might t ry add ing
capacitance by doubling t he wire back.

Modern theory tells us that a linear antenna
should be strung in a straight line, but the
theory is st r ang ely silent about results if you
bend and twist the radiator. Modern theory
is silent, that is-the older version says quite
directly t hat you ha ve added capacity a nd
hence have lowered t he system's resonant f ru­
quency, which is exactly what you se t out to do.

H you try t hi s, be sure to keep the wires
sepa r a t ed at least a foot or so. This ensures
that the RF sees the wire a s one long piece
and not a s a shorter, fatter conductor.

Of course, if you can't keep them sepa ra t ed,
try it a nyway. A short, fat conductor ha s
greater ca pacity t han a long, th in one, a nd
greater operating bandwidth to boot.

A while back we mentioned st a nding waves .
Most articles these days t ell you how to mini ­
mize s ta ndin g waves through perfect match­
ing of the transmission line to the antenna.

In practice, of course, th is matching mania
can be carried much too far. Several articles
in the past two years have poi nted out that,
once t he VS\VR is lower t han 2 :1, you get
little more improvement by more careful
matching. Yet many hams s t ill worry them­
selves sick if the meter s hov..-s a ratio greater
than 1.01:1. They forget that any measure­
ments made at the transmitter end of the li ne
are inaccurate anyway, due to attenuation in
the transmiss ion l ine, and end up devoting
much energy to a more-or-less-lost cause.

As a matter of cold, calculated fact, if you
ever manage to get rid of every st a nding wave
in the system you'll have a dickens of a time
being heard five blocks away-even if you

run a California kilowatt.
The reasoning behind this is simple : most

antennas radiate because of the la rg e standing
wave which exists t here a t a ll times. Take
away the standing wave, and you take away
the a ntenna's effectiveness.

Exceptions to this rule a re the rhombic and
similar terminated antennas. However , rela­
tively few hams maintain a fann of termi­
nated rhombics in the backyard.

If you're going to be a perfectionist about
match ing , how about going one step f a r ther
and match ing t he a ntenna to free space?

I n case you're in ter ested, free s pace has an
impedance of 377 ohms. Applying the basic
principles of impedance matching will tell you
that an open-circuited 300-ohms line should
s how little mismatch. Now measure such a li ne
and see what ha ppens. Something's wrong
somewhere !

Rather than raise and lower t he an tenna a
thousand times, t he si mple way to accomplish
the same result (of an effective signal) is to
tune the line. Pruning accomplishes the same
result, but coax is expensive. This will enable
the transmitter to operate into a non-reactive
load, wh ile conserving energy on t he part of
the operator. An additional benefit is a dded
reduction of TVI-ca us ing ha rmon ics, because
of t he extra tuned circuits.

Of course, if the VS WR is too h igh you
still have a possible danger of arcing through
the dielectric. I n this case, the ancient but
reliable BOO-ohm open wire line wiII give good
results . It also beats t he cost problem, si nce
Sears , Roebuck , will sell you a half-mile of
copperclad steel electric fence wire for t he
price of 100 feet of coax. T VI pr obl ems a t­
tributed to open-wire line usually result from
other causes, and noise pickup is virtually
eliminated when an antenna tuner is properly
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employed. The only disadvantage is esthetic
- a nd who ever claimed a backyard full of
antenna wire looked pretty (to a non-ham
XYL, anyway) with coax dangling from the
midpoint of each st r and ?

In th is brief di scourse we've only touched
on a couple of points the old-t imers know well
and modern t heor ists seems to have over­
looked. These a re not the only such poin t s;
a few hours spent in st udy of ancient texts
can prove rewarding for any ham who holds
a three-letter call (and some who hold two).
Most public libraries have a good stock of
pr e-1 934 radio books, a nd many have treatises
dating as far back as Wor-ld War I. Browse
through them - you 'll be surprised at how
much sol id operating- information was in ex­
ist ence before t he days of store-bought st a­
t ions ! ... K5 JKX /6

Antenna Relays
For most applications, it is not necessary

to invest the money for a coaxial relay to use
a s an antenna change-over relay. Almost any
relay having SPDT contacts with decent in­
sula t ion will work. Although it is claimed that
this will cause a mis-match, waste power, etc.
the mis-match is hardly measurable in most
ca ses and the sa me goes for the power that is
supposedly wasted. The only place where a
coa xia l rela y is desirable is on 2 meters, and
only because the capacity between t he contacts
is lower ( so is the inductance ) . In spit e of
this, I have no problems with a surplus AC
relay on 2 meters. If t he only objection to an
ordina ry r elay is mis-match, consider the fact
t hat U HF type connectors a re not a perfect
impedance match by any means, and the
coa xia l construction of the relay probably isn't
either. In some cases, there is more of a mis­
match from 2 coax connectors (UHF type)
than from a good relay that is not of the
coa xia l t~rpe. . .. \VA21NM

New Products

-..

B t Br \\"a yn r ,
Here a re some Ht.tle gems I wou ld rof'fl lly Hke to eave

a bout. I was naturally a l jt tle bug-eyed when I s a w
t he sizf:' and efficiency of tbe KYo' mobile power llup p lif"ll
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t he boys at J en n ings were build ing to ru n thei r mama­
ture water-cooled K W m ob ile r igs. T h ese a re the d iodes
used in t he inverters, and they are tickled pin k with
their perfo rmance. W he n I lea r ned w hat t hey co uld do ,
I WIlS a little fl a p-jawed m yself. It eeeme t hat one of
t hese, t he size of a l,4 -watt resistor, ca n ha nd le three­
uuar ters of an am p a t p eak in ve rse voltllll'es o f 20 0, 400,
60 0, 80 0, or 1000 volts (the s ize s tays t he same, on ly t he
price increases w it h voltage) -with a voltage d r-op lit
f ull current o f about one volt , w hic h m ean s ~ wutt
mad mum of heat. needs to be d issipllh-d by the d iode .
Due to a unique construction feature which inc ide n ta lly
produces high s ta b ili t y . mechanical rulnt'edness, an,1
miniature s ize . these diodes wi ll take a square wa ve
beautifuly at freque ncies up to 10 ke-which is a real
teat if you are familiar w ith d iodes-tha t square wave
front can rell l1y s ha ke t hem up. Wit h sine wa ve . fu ll
ou tput ca n be uhtafned wit h in pu t s as high as 100 kc.
Un its w ill oucrut e at a nyw here f ro m fl'l'ezing- to boil­
inK. Leads are pure s ilver. Price is eompet tt ive, very
much so . eve n .li s reKllrdinK the a dded perfor mance
Ientu res,

Needless to sa y ( but I will) they lend t hemselves
beautf tully not o n ly to " b ig" power s u pp lies. bu t to relay
s upp lies. bias supplies. me te r protection, and semjcon ­
ductor-capacttor appltcat lons ('-aning f rom 1 m mf with
back bias of - 100 v to 15 mmfd at - 1 v. L: a nd good
old audio clipping. in this case neat ly nipping the tops
olf waves as ra r out a s 500 kc, Made by Diodes Incor­
po ra ted. 7303 Canoga A ve ., Ca noga P a r k, Ca lif. Anti
t. hey w ill s e ll them to h ams by d irect o rder. J asked.

Jim WA6EXU

Eddie Tor.
Russ Fa rnswort h. \V6TTB. is kind of a

genius on teaching code. Thru many years
of tea ching t he code to groups Russ developed
the "word method" a nd a step by step method
of lear ning t he code quickly and somewhat
painlessly. Since he is g ift ed with a very
professional-soundi ng voice, Russ has finally
recorded the course on 6 sides of 12" LP's
(3 r ecords ) in an album selling for $9.95.

During t he past year or so t he records have
become increa sing ly popula r with g roups a nd
individ uals st ruggling to master t he elusive
13 wpm. Sightless Russ has done a good job
of shedd ing ligh t on t he path of code-lear ners.

Jim WA6EX U
I have one of his allm ms here J im and my

hat is off to anyone w ho can fail to learn the
code using his m et hod. . . . wayne.

ALDEN
PRODUCTS COMPANY

174 N. Main Street , Brodton, Massachusetts

cunICAI~QUADS
TRI.BAND BEAMS WITHOUT THE USUAL

COMPROMISES. 10·1 S·20M.
The best ad for a quad is a ny user, for th ey
have just about everything you co uld as k for in
a good hot DX 'ing antenn a. The large capture
a rea brings in wea k signals . The low SWR
(unde r 2:1 o n a ll bands) loa ds the transmitter
ea sily. The 25 db F/ B ratio cuts down on QRM,
just a s th e 8 db forward gain (on all bands)
pea ks th e desired signa l. Fe eds easily with a
sing le 52 ohm coax line. No multiple feeds , no
re lays, no losses. C oils are used in the reflectors
so you ha ve no stubborn stubs to tun e . It is
small enoug h to rotate anywh ere being 17 feet
wide a nd 8 feet deep a nd having a turn ing
rad ius of 10 feet. The lig ht weight (27 pounds)
d oesn't req uire a s much rota tor invest me nt
e ither. W e ha ve three mod e ls a vaila b le : A bam­
boo spreader mod el with a luminum boom and
end sp id ers is only $59.95 complete with every­
t hing you ne ed to assemble th e beam. Will
handle a KW easily. The e ll-a luminum model
naturli ll y is more expensive: $79.95. Our newest
model using special fib erglass rods (whi ch
should last forever) is $99.95 for th ose that like
to go re a lly first class. Separate parts a re avail.
a ble t oo ••• write for list. Write for more info
or order directly fr om this ad . Men tion 73 Mag.

SKYLAN.~ .-1l0nUl:TS
406 Bon Air Ave•• Temple Terrace. Fla.
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YOU'LL BE SORRY
One of these days you'll see one of these

DDD (3-D) m aps and you'll get all bru ised
from kick ing yourself for passing up our big
bargain ... a chance to buy one of t hese maps
fo r the J 1' Op for the ma rkably low price of
$9.95 (f ull li st price, which you'll have to
admit is hard to find these days). Just so you
won't feel too badly about the dea l we throw
in, at no ext r a charge, a one year subscription
to 73. Now, a bout these maps . . . t hey' re 28%"
x 18 %" and t he mountains stick r ight up at
you, all in the right places . This is not one of
t hose cheap crumby maps either, i t is an expen­
sive u ncrumby one with eight colors, all d iff­
erent. Send.

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

Enclosed is $9.95. Please send me one of
your 3-D maps immediately. U.S.- World-
Name . . . .. ... . ... ..... .... •. .. Cal l . •. ....

Add ress .. . . .. . . . . ... . . . . . . . . • . . • . . . . . . . . •
City Zone State .•. .....
Please include at no charge with this order a
one year (new) (renew) subsc ription to 73
starting with the .. ... . . ... •......... issue.
(Two years with two maps.)
Send orde r to: 73 Magazine. 1379 E. 15th St.,
Brookl yn 30. N. Y.
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Sputter.
J im Kyle KSJ KX/6

SAID one of Lewis Carrol's immortal char­
..... act era, " When I use a word, it means
exactly what I want it to mean-no more and
no less!"

This esteemed gentleman wasn't talking
about noise in ham r adio receiver s , but he
might as well have been. Beca use most writ­
ing s which ment ion "noise" use the word to
mean " exactly what I want it to mean"-and
the r esult is total con f usion about th is mo st
impor tant r eceiver problem.

One of the first paradoxes ra ised by the
many mean ings of " noi se" in r eceiver s is the
well known fact t hat a noise limiter will do
noth ing at all about noise of the atmospheric
sor t .

After th is opens the door to bedlam, all
discussion s of no ise p revention, elimination,
and cure eventuall y lead t o a withdrawal into
the corner, muttering be ardwise.

So bef ore we get much deeper into the
mora ss ourselves, this looks like a good place
to explore t he title of t his article, the many
meanin gs of "noise," and what we can do
about all the effects which we di slike.

When we're trying to find out what a word
means, one of t he most logica l places to start
is wi th a good dict ionar y. Let's see what one
ha 3 to offer in t h is case :

"NOIS E: 1. A sou nd t hat is not musical or
pleasant. 2. A sound. 3. Din of voices and
movements j loud shou ting ; ou tcry ; clamor ."

Granted, all th ree defi ni t ions g iven satisfy
the general meaning of "noise"-but none of
t hem ar e di r ectly a pplicable to a n y meaning
of the word a s it 's used in r adio. Let's look
at t he physicist's defini t ion of "electrical
noise" :

"NOISE : An electr ical signa l having ran­
dom dis tri bution of both f r equency components
and of amplitude; evenly distributed through­
out t he elect romagnet ic spect r um f rom zero
f r equency to infinite frequency."

That's closer. T ransla ted out of t he exotic
verbiage, th is is a precise de finition of the
k ind of noise developed in a h igh-gain ampli­
fier- the hiss ing or f r ying sou nd which pro­
vides a n absolute limit to useful gain .

But it doesn 't even begin to ment ion the
effect of pa ssing hot-r ods. To p ick up t hat
de fi nition, we have to go to information theory
and the writings of Messr s. H ar tley, Shannon,
et al:

"NOISE: Any interference with the desired
communication during transmission of a mes-
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sa ge ; t hi s in t er ference may be from any
source, a nd tends to obliterate a part of the
message."

At first glance, you might say that this
de finition really wraps up the entire problem,
s ince it includes the physicist's " noise" as 'well
a s ignition pops, lightning st a t ic, and QRl\I
from t he k ilowatt down t he block.

Actually, that's what's wrong with t his defi­
n ition fo r ou r uses; it 's too broad. When we're
t rying to find out how to prevent, elimi nate, or
cure " noise" in a r eceiver, we wa nt t o know
wha t k ind of "noise" a given t reatment will be
effec t ive on. And t he in fo rm a tion-theor y defi­
nition is too broad to g ive us that bit of detail.

Thereby hangs our t itle : "Hiss, Sputter, and
Crash." These th ree words describe the three
kinds of "noise" mos t prevalent in radio re­
ce ivers , and by using them instead of the too­
gener a l t erm "noise" we can st r aig hten out
most of t he conf us ion.

Hiss, naturally, is the phys icist's kind of
noise : random voltages which come out as a
hiss or frying sou nd. If you've ever turned a
high-g ain audio amplifier all t he way up with
no sig na l in pu t , you've heard hiss.

Sputter is meant to describe ignition noise,
electr ic-motor interference, and s im ila r annoy­
ances. I n a st rictly engineering sense, these
t hings are r eally s ig nals rather than noise,
but from the st a nd point of commu nica t ion
(where information theory applies ) they are
just so much noise. Since most of them have
a sputt er ing sou nd, we picked t h is na me.

The final ca tegor y , cr a sh, is meant to de­
sc ribe t h understo r m effec ts and s imila r hap­
pen ings. Electrically , t hese are similar t o
sputter , but while s pu t te r is r easonably regu­
lar (ig nition pops show u p on every r evolution
of t he eng ine, etc. ] crashes occur on ly in
isola t ed instances and f requently persist longer.

With the category of effects usually ter med
"noise" broken down t his way, we're now r eady
to go into t hem in some detai l and discuss
eliminat ion , prevention, and cures for all t hree.

Hiss is inescapable in any high-gain ampli­
fier ; that's a fact which must be f aced. Any
time you increa se g a in enoug h, you'll hear it.
The reason for t hi s lies in t he ca use of hiss:
it's a ctually (not j ust figurati vely) the result
of t he random motion of electrons in each
a tom of t he ci rcu it. The only time it ceases
is a t absolu te zero--and nobody has ever g ot­
ten anything t hat cold.

(Continued on page 68)

B eill!} II Brie] Dissertation on
No ise and S uclt

and Crash
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and the peak amplitude extremely high.
Vir tually a ll AN L circuits operate on t he

magnitude of the signal. An exception is the
r at e-of-change lim iter developed by British TV
designers, wh ich is triggered by the st eep
wavefront.

Both the high amplitude and the st eep wave­
fron t are completely missing from hiss. F or
this reason, no conventional noise-limit er will
have any effect on hiss, efficient t hough the
circuit may be with sputter and crash .

By simila r reasoning, you can see that the
measures taken to reduce hiss will have no
effect at all on sputter or crash-except may­
be to make them more clearly a udible!

In addition to front-end changes to reduce
hiss, though, you do have one addit ional
weapon. It's the ser ies-ga te t rough limi ter
described in "Stop That Noisel," the technical
article for November, 1960, which also included
a number of circuits aimed at r educing sputter
and crash .

To sum up, then, we must fir st reemphasize
the fact that "noise" isn't always "noise." To
deal adequately with the various types of
"noise" present in r eceivers, we've divided them
into t h ree categories : hiss, sputter , and crash.
Hi ss can be prevented by receiver front -end
design, or el im inated by a trough limiter.
Sputter can be controlled by a good ANL but
can be elim inated only at t he source, which
usually isn' t under your control. Crash W E

must live with, since man can't yet control the
atmosphere and crash is so powerful t hat
most ANL circuits can't hand le it either.

Not me ntioned are var ious receiver faults
which ca n resu lt in hiss or sputter . Here are
a few of them (full descriptions must wait
fo r another article) :

HISS:
Can be caused by an oscillating tube in rf,

mixer, or if st ages. Sometimes caused by de­
fective volume cont rol.

SPUTTER:
Ca n be caused by a st age oscillating far

from normal opera t ing frequency {parusit.ics ,
in other words). Occasionally caused by arce
in power supply or defective rectifiers .

. .. K5JKX/~

The CUBEX MK III 9 iv. ' you 3 f ULL SIZE, f ULL effiCIENCY,
b.om ont.nnos w ith s. po rot. fULL WAVE driven elements
on . o ch bond . All this in holt th. ho rizo ntal s pa ce requ ired
b y a 3 1'1, 20 mfr . beam .

WRIT E

(Hiss, etc. from page 67)

However, hiss can be minimized by proper
circuit design. The "low-noise" circuits you
read about for both rf and hi-fi uses are actu­
ally "low-hiss" circuits.

Naturally, the less hiss present the more
amplification you ca n use. However , this fact
only becomes important at frequenc ies above
about 50 me, s ince a t lower frequencies sput ­
ter and crash are mu ch more prevalent and
mask out any hiss which the receiver may
contribute.

F or a complete di scussion of "low-hiss" rf
circuitry, see t he technical article "Up Front"
in the March, 1961, issue. And r emember,
wherever the or ig ina l article sa ys "noise,"
read it a s if it said "hiss."

As we sa id a couple of paragraphs back, at
frequencies below about 50 me sputte r and
crash become important. Much effort has gone
into circuitry to minimize their effects, and a
lot of it has paid off well. Automatic "Noise"
Limiters (read it a s really being "Automatic
Sputter Eliminators") are st a ndar d equipment
on most receivers these days, and improve­
ments on the st a nda rd ANL (ASL) circuits
are continually being made.

Naturally, a sputter -elimina ting circuit can't
do a thing' in the world about hiss. The reasons
for th is lie in the basic differences between
the waveforms

The waveform a ssociated with hiss is almost
indescribable; since hiss has no specific f're­
quency or a mplitude, it's sor t of a H einz mix­
t ure of all waveforms. n a scope, it shows up
as a r ather ragged line. The British term for
it is most descrip tive of the scope pict ure ; they
call it "grass."

On the other ha nd, sputter has a most defi­
nite characteristic waveform. It's sha rply
spiked , and usually narrow. Most pulses of
sputter range in width f rom one to ten
microseconds, which correspond in t ime to
a s ingle cycle of a 2 mc or 200 kc sig na l, re­
spect ively. This, as you can imagine, isn't very
long. Crash has a waveform which is some­
thing like sputter , but isn't so shar ply defined.
Like sputte r , the wavefront is extremely steep,
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TAPETONE

TAPETONE

Surplus Buys

$2.00

Webster, Mass.•

Coax Relays-Single-Pole, Double­
Thr ow, 12 or 24 volts de, SO-239
connectors .

10 Ardlock Place

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
These converters are for the DX-minded
ham who wants t he very best t ha t can
be tu r ned out. T hey a re available on
an individually tested
and t uned basis di­
r ectly f rom our labor­
atory . Wri t e for
s p e c i f i c a t i o n s a nd
prices. Club secret a r ­
ies should write for
deta il s of ou r n e w
club sa les program .

M other and S OIl swbscrit.tioes special tliis month, two fo r
5. 00.

lj.("ainst that s ic k-hu mor sUKj.("estion of you rs that Extra
::: lllss li censees be g ranted th e privil e2'e , if that' s what
t is , of uick ina out calls like W 2SKIDDOO, etc. Good­
teas, W ayne, don ' t d rag the flag- , d ive wit h t he hatc h
'pen, t rade fo r a pot o f mes sa jre-c-wha t a m I try in g to
hin k of? N o s i r, let ' s ho!d out fo r somet hin a good, like
.lnck H omburgs , or reha bilf ta t ton at p ubli c expense .
ex tra Class has been a big zero for nea rly a decade:
vhn t ha ve we g ot to lose ? Thing buu-c- I mean h ig,

Ken. W 711lF

P .S . Other wise t he idea of a fee fo r licenses is fine.
Ve use the F .C .C. and w e ca n p ay fo r the se rv ice. The
arm ers can pay for t he W eath er Bu reau a n d the boa t­
uta for the Coa s t Guard. A fter all . t he P os tm a s te r
lene r -a.l w ant s to run his show th is way, nnd why no t ?
'a y fo r what you g et , a nd no more taxes fo r w h at you
on' t lise. Is that what you mea n hy Goldwater Rcpub­
iea n is m ? I'm w ith you.

(Propaga t ion from page 49 )

.t each end of the circuit. B.) To work t he
lath N ew York to San Francisco (2,600
niles} , t he local time centered on the mid-point
f the path will be 1 % hours later than at
la n Francisco a nd 1 % hours earlier t han in
lew York (the time difference between New
"ork and San Francisco is 3 hours). Look ing
p t he HBF's next to t he 2,500 mile listings
rill give t he RBF to use. I n San Francisco
ubtt-act 1 % hours from the t ime periods list ed
) 1' local time a nd in New York add 1 % hours
) the time periods listed for local t ime.
These cha rts are to be u sed a s a g u ide to

lam Band openngs for the Month of August,
961. I am interested in hearing of your re­
alts using these charts and will cons ider any
equests you might make for the inclusion of
ifferent areas in t he DX chart.

( Letter from page 47)

DC Ammet er s 0-30 Amps., 2'%"
round $ .89

A ll pr ices F OB Cleveland. Please include
postage. All excess will be returned.

Electrolytic ca pacitors 100uf - 400
vdc- p lug int o oct al socket. .4 for $1.00

ectal Sockets - m ica-filled bake-
lite with sna p r ing- AmphenoI.. $ .10

Search Coils f or SCR-625 Mine d e-
tectors $1.14

IW2NSD from pege 41)

ntenna. Too bad it is too big a deal for six
iet era .
The panadaptor ar ticle came in second. It

'as close enough so t hat I had some nervous
roments thinking a bout my policy of payin g
alf t he original p r ice to the winner each
tenth. Abe got 1891 votes to 1779 for Pana­
aptors , which is clo se . T he st aff a r t icle on
ower s up plies came in a healt hy third, again
satifying that we're on the right track in pr e­
enting technical articles that are written f or
ie regular amateur instead of t he engineer.
he article on capacity measurement by J ohn
einartz K6BJ was f ou r t h . It sure is nice to
ave John with us , his articles are a lways of
igh interest .

P ower T ransf ormers , 360-0-3 60V,
70 ma., 6.3V.CT 3A., 6.3V. 1.5A. $2.75

vox POPS

Here are some of the comments r eceived in

(Tu rn to page 71 }

Se fi d l or Ollr catalog.

JEFF-TIIONICS
4722 Memphis Ave. - Clevela nd 9 , Ohio
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HAM SHACK NOVELTY
A uthentic-Iooking , two-color certificate claiming ton gue­
in-cheek owner ship of an acre on the Moon's surface.
I deal gift or conver sa t ion piece for shack, bar, den or
office. (Su Pg . 119-JII". 6 1, CO.) Witb geld seal and
name and call in sc r ibed only $1.00 eacb. Si1 for $5.00.
Send check or M.O. to-e-

BOX DXG, 1738 - 201 St., Bayside 60, N. Y.

TI,I.t;'I'YI'EWRITEU EQUlI'lllENT
COLLINS 51J2. 51J3, R.390A/URR Receivers (.50-30.5 Me)
TELETYPE Printers # 14, # 15, # 19, # 20, # 26, # 28.
KLEINSCHMIDT Printers # TT.4A, TT·76, TT-9B, TT-99

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

for ijene ro l jnf crmotl cn & equipment list w rite;
Tom W I AfN

ALLTRONICS·HOWARD CO.
Box 19, Boston 1, Mon. Richmond 2·0048

WHAT'S NEWI-Why Collins is- a t Bob Graham's stor.s.
Now w. hove th em oil-Collins, Notionol, Hollicrofters,
Hommorlund, Gonset, Johnson, C. E. Droke, etc., etc.
See us for the b est deal in hom eq uipme nt both new and
uHd. We buy, H Il, 'rade, rent, install, ond H rvice.

GRAHAM RADIO INC.
50.5 Main St., ReodinliJ-Tel. 944-4000

1105 No. Main si., Ra ndolph-Tel. WO 3-5005

JIM CLARK * Wl ULU
KIT WIIUNG & TESTING LAIlS

REPAIRS & SERVICE ON All MAKES OF HAM GEAR
AND

TEST EQUIPMENT, CITIZENS BAND GEAR & HI-fi
2 Aiken $1. Tel. HEm lock 2·3600 Derry , N. H.

Al l WORK GUARANTEED

Reyco Multiband Antenna Coils
Trops for dipoles ••. high strength .. , moisture
proof guoronteed 10 hondle 0 full KW.
Model KW·.w co ils will, with a l Oa foot ontenno,
provide opera t ion on 10-15-20-" 0·80. $12 .50 H t.

For information on other models write:
fRED t , REYNOLDS W2YS, 492 Rovenswood Ave .,

Rochester 19, New York

TECHNICAL MANUALS CO.
w. have one of the l a rge~t stocks of

AIRCRAn TELEPHONE ELECTRONIC
RADAR RADIO TELETYPE

Nevel & Ordnance Technica l Manual
WRI TE YOUR REQUIREMENTS

W e also bu y manual s. Any sub je ct , ony quanti ty.
1214 Erie Str. e', Utica 4, New York

2498
FOR CHASSIS

For 10 meter and
citizens band.

Fully tra nsisto rized.
Mode in U.S.A.

196-23 Jama ica A venue

SPRINGFIELD ENTERPRISES, D,p' H.7

Hollis 23 , N. Y.

.---BOSTONIANS!---.

WALKIE·TALKIE RADIOPHONES
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LO W SWR OVER EN T I RE
BAN D ; H IG H GAIN; SHORT
BOOMS. LIGHT, STRONG, OUR·
ABLE. NO TUNING. NO MIS.
MATCH. 220·420 MC.

ENJOY
BIG IIJ"
YOU'RE AFTER

THINK - ACT­
ALL THE WAY WITH THE

BE THE MASTER OF THE GAIN
SK ELETON SLOTS HAVE , CON. /
STANT IMPEDAN CE, WI DE 'I>
POWER POINTS. THIS MEA NS
MO RE OX QSO'S, BALUN S &
HARNESS ALLOW ENDLESS _./
COMBI NATIONS. 50·' 44 MC. /

"Basic 4 Onr 4"

MATCH ED LINES MEAN BETTER PO W ER TRANSFER. USE OUR BALUNS ON YO UR l OO
OH M MOBILE A NTENNAE. YO UR PRESENT ANTENNA BECOMES ,IU V E. COMM ERCIAL US ERS,
WE HAVE CO MPLETE LIN E UHF·VHF A NTENNA GEAR.
SEE Y W 0 7921 Woodlown Ave.OUR DISTR IBUTOR OR WRITE DIRECT . ILLIAM H. R BERTS Chicago 19,111.

r V HF

(W 2NSD from page 69)
answer to the "Articles I would like to see "
blank in the June issue of 73. This should
answer the q uestion posed by many writers:
" What should I wri te a bout?"

The ultim ate convers ion of the H Q-129X.
VHF construction. RTTY info. Ha los by
K2TKN. Simple t est and measuring inst. H I"
& U H F a ntenna art icles. V HF transmitter &
receiver const r uction. V HF a r ticles. Simple
V H F constructi on. 88-108 me .1"1\1 tuner. Sur­
plus conve rsions and data. Transistor equip­
ment. S imple electronic key with no relays.
T he hows and whys of amateur television and
facs imile. More on AM modulation. Station
cont rol unit. L net wor ks 52 ohms into 52-500
ohms. Dope on RT9 l!A HC-2 transceiver. Im­
pedance matching of antenna. Mor e on pun a­
duptors, Antenna tuners. RF indicator s. More
DX information. P ower meter a nd S\VR
bridge that can be left in li ne. Scratchi? An­
tenna loading theory. RTTY for beg inner .
P a r amet ric amp for 220 or 432 me. Semicon­
ductor power for two 6146's in 12v mobile.
F earless survey. 61\1 Abe Li ncoln.

Dimensions for cut ting coa x to fit various
connectors. Accurate f requency check or meas­
uring equipment for mobile. Bias shift modu­
lation. Low power transistor t r a nsmit ters.
Conversions of R28! A RC5 and R89! AR N5 reo
cetvers. Deluxe homebrew SS B excit er , not
phasing type. with PTO. More by Reinar tz.
Keyer construction. :\Iobile transmitters.
R7! APNl, BC652, RAX-l. Simple VH F an­
tennas.

Hundred s of cards a sked for more V H F ar­
ticles, dozens fo r RTTY. Antennas are very
high in interest, both HF and VHF. I have
articles on hand, bought and paid for, covering
many of t he req uests, but a s you ca n see from
the sa mple above, the demand is unl imited.
You convert it , we'll print it . You build it,
we'll p r int it. You expla in it, we'll print i t .

W4BPD

A letter just ca me in t he other day from
Ack, \V4ECI of Birmingham, telling of the
new DXpedition planned by Gu s Browning
\V4BPD. Gus made quite a trip last year, a s

those of you who chase DX well konw, and
found out how to go about getting licenses for
oper at ion in many of the rare countries.

After hearing Gu s tell about the tr ip in
ra t he r good detail at the :\Iia mi Convention
in January I made him promise to write an
a r t icle on his methods for brainwashing the
local offi cia ldom of t hese countries. Gu s came
through in good fa shion and we will be print­
ing this in our October F irst Anniversar y.
\Ve've Made It F or A " ' hole Yea r Issue. Gus
used a different approach and it cert ainly was
effective. After reading his art icle I think most
of us will be able to go into jus t about a ny of
the sma ller countries and get a license.

. . . de W2NSD

SURPLUS FOR SALE
ARC -5 Modu lotors-M D-7-Cleon w/ tubes, d yno. . • $7.95

BC -456- Cleon w/ tubes, dyno.. 3.95
Multi-Tester 1-1 76 - AC-DC-Oh ms-Volts-Amps with

new bott erie s, te st lee ds .... . . . ... .•. . . .. . . . . 19.95
Noise cance lling corbcn mike CW-51094. Ha nd he ld

- pren ogain st lip to talk- wi th eeble a nd PL-68.
Cheo pest former surplus p rice $15. Brond new,
boxed . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 3.95

Heodphones H-58/U - 10,000 ohms, w/cob le/ PL-55
New . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . 2.95

BC-1306 Tro nsceive r - 3800 - 6500 kc, ne w w/o ll
tubes 29.95

RCA Geiger Counte r WF15A - list price $750. 10
geiger tube s. Use from Jeep or a ircraft. Ne w
w /accenorie s and bctte rie s. • •••• ••• • •• ••••••• 99.50

Homma rlund SP600JX. Excellent used condifion , .. 450.00
VHF Recei ver BC-733 w/oll tubes, Dyno. Conver-

sion (CO) to six or two meten .. . . .. . . . . . . ... 5.95

REX RADIO SUPPLY CO.
88 CORTLAN DT STRE ET, NEW YORK 3, N.V.

Come on it . . . we 've 90t a store full of surp lus.

KTV TO\\TERS
J ust o n th e off-chance t hat someone mig ht read
this who is interested in toweri ng a nd who ha sn' t
already planned t o buy his fi rst t ow er o n the
basis of price a lone, we' d like yo u t o rea d some
of ou r testim onials. Most KTV Tower owners
tried ethers first. A fter yo ur t o wer has b lown
over or you have ta~en yo ur fi rst swan d ive fr o m
30' in to t he rock g a rd e n we su g g e st you find
o ut abo ut t he KTV Hv-Treek. Even o n c rutche s
you'lI be able t o raise and lower t he beam a nd
ro tato r for a djustments.

KT\' Ton-ers
P.O . Box 294 • SullivCl I'l, II I.

(s.... ..... .. ad o n POIJ" 6. "'arch, 73 ." a IJ. )
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MODEL TM·14
FIELD STRENGTH

METER ..

6.95
Complete, no wi res to connect.
Moni to r tran smi tt er out put,
check antennas, etc. Perfect
for mobile, provided with mag­
net ic feet.

Sensitiv ity is 1.0 microvolt for 10 db, Signal to
Noise ratio. Select ivity is ~ 0.8 KCS at -6db with
Q·MULTIPLIER. TUBES: 6BA6---RF Amp. 68E6 Mixer,
68E6 OSC., GAV6 a-Mult iplier-BFO, 2-6B16 IF AmD.,
GAV6 Oet-AF Amp. ANL. 6AQ5-Audio output, 5Y3
Rect if ier.

• TUNES 550 KCS TO 30 Mes IN FOUR BANDS
• BUILT·IN Q·MULTIPLIER FOR CROWDED PHONE OPERATION
• CALIBRATED ELECTRICAL BANO$PREAD ON AMATEUR

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

5,00 Down

KT·200WX
in Kit Form

Top Value Communications Receiver
• Superhet Circuit Utilizing 8 Tubes and Recti·
fier Tube. Built·in "5" Meter with Adjustment
Control _ Full Coverage 80-10 Meters _ Covers
455kc to 31 mc • Variable BFO and RF Gain
Controls. 5witchable AVe and Automatic Noise
Limiter
The Communications Receiver that meets every
amateur need- available in easv-tc-asse mbre kit
form. Signa l to noise rati o is 10 db at 3.5 Me
with 1.25 microvolt signal. Sel ect ivity is -60
db at 10 kc, image reflection is -40 db at 3 MC.

64.50

8.95

MODEL. TM·15
WAVE
METER

Checks transmitter output for
harmonics, parisit ics, and cut­
of·ban d ope ra tion. Pr ov ided
with magnetic feet. Ideal for
the novice.

99.50

THE LAFAYETTE HE·30 Professional Quality Communications Receiver

37.50

HE·28 RF WATTMETER
AND SWR BRIDGE

150 watts full scale-Built· in
dummy load-Wattmeter ± 5%
to 54 meso SWR ± 5% for in
line use.I

I
l
\

I

eo....~.A.:Y"El"I""I"El 16l>ll8 LIBERTY AVENUE, JAMAICA 33, N. Y•.aa.- B..A.:J:> X <> OIH"lOCAI~", ----

NEW YORK, N. Y., NEWARK, N.J. I BRONX, N. Y. IPARAMUS. H. 1'1 BOSTON, MAss. IPLAINFIElD. H.J.
100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182 Route 17 llO Federal Street 139 W. 2nd Street

\
,
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Z-6A

sta s

COMMERCIAL TYPES
Commerciol Crysta ls available from
100 Kc . to 70 Me. Prices on requ est.

Type Z-1, MARS and CAP
Offi cia l assumed frequen cies ill
til e ra nge. Calib ra ted to .00':;% .
1600 to 10000 K c.........53.45 Net

Type Z 1, TV Marker
C han nels 2 th ru 1L .56.45 Net
4.5 M e. I ntercarrier,

.01% _ .._._ S2.95 Ne t
5.0 Me. Signal Gen era to r,

.01 % 52.95 Net
10.7 Me. FM , I F.

.01% - - -52.95 Net

Type Z-6A,
Frequency
Standard
To det ermine hand
edce. To keel' the
"Fl) and receiver
IJru!>erl>· ca fibrnted .

100 K <• . . 56.95
Net

STANDARD OF EXCELLENCE SINCE 1934
AMATEUR TYPES
Fundamental, PR Type Z-2
F r e que n c y R an g e s in K cs. : 3 .500 t o 4.000 (80 M ); 7.000 t o 7,425 (40M) ;
8 .000 t o 8 .222 (2 M ) ; 8 ,334 t o 9,000 (6M) .

R ug g ed . Low drift . Iund a m cu tal o scil la to rs . H ig"h ac ti vi ty a nd
power o utput. Stands up unde r maximum crystal cur-ren ts. S tahle,
lo n g -Iastin g : -+- 300 cycles _.._._._ _ -52.95 Net

(All Z · 2 C r ysta ls ca libra ted w it h a lo a d of 32 m m fd .)

Third Overtone, PR Type Z-9A
H e rmet ica ll v sealed; calihran-d 2..J,OOO to 2.f.666 a nd 2.;.()(](l t o
27.000 Kc., -+ 3 Kc.: .n,; ()" JliI I S·······__·__.•••.•......•...__ __..__ S3,95 Ne t
6 Meters, PR Type Z-9A
F if th o ve r t o n e : fo r o p e r a t in g" dire ctly in ti-mete r hand ; he r­
m etically sealed; calibra ted .::; 0 10 .::; -l Xlc., + 15 K c.: .0:;0" pins.

54,95 Net
CITIZENS BAND CLASS "0"

Type Z-9R, Transmitter
FCC assigned Frequencies in nwga­
c y cl es : 26.96 5, 26.975, 26.985 ,
27.005, 27.015, 27.025 , 27.035,
27.055, 27.065 , 27.075, 27.085,
27.105,27.1 15, 27.125, 27.1 35 ,
27. 155, 27.1 ()5, 27. 175, 27. 185 ,
27.205, 27.2 15, 27.225, 27.255,
calib rated to .005%. (Be sure to
specify ma n ufacturer and model
n um ber of equipment ) $2.95 Net

CITIZENS BAND CLASS "0"
Type Z-9R, Receiver

Specify I. E frequency, also wheth­
er receiver oscillator is above or
below transmi tter frequency. Cal i­
brared to .005%. me sure to specify
manufact urer and model n umber
of cquiprncn t.) __ $2.95 Net

Type Z-9R, Radio Control
FCC assigned Frequencies in mega­
c y cl es : 26.995, 27 .0~ 5, 27.095.
27. 145, 27.1 95, 27.255; calibrated
to .005%. (Be sure to specifv manu­
facturer and model number uf
cqui pmen t. )., ~~ $2.95 Net

It jJays to insist on

Z-2

2XP

Type 2XP
Suitable for conver ters. experimental, e tc. Same holder
dimensions as Type 2 -2.
1600 to 12000 Kc.. (Fund.) + 5 K e 53.45 Net

12001 to 2S000 Kc. (3rd O ve rto ne ) + 10 K e 54.45 Net

All PR CRYSTALS ARE UNCONDITIONAllY GUARA NTEED.
ORDER FROM YOUR JOBBER.

EXPOR T SA LES : Royal Natio n al Corpora tion. 250 ' V. 57th Street. New York 19 , N . Y., U. S. A .
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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 selec table sideband with no extra filters to buy! It's available only 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 seconda ry image
rejection-none of the blocking problems or spurious signals characteris tic of receivers using
very low intermediate frequencies. And- stable " IF Shift" selectable sideband means .. .
the NC·270 docs not rely on mixing oscillators to maintain zero-beat.

.Make Su re You Check T hese Featu res O f T he NC-2 70 : 6 meter band included. (no COIl­

verters to bu y); sensitivity- 1.5 uV for 10 db signal to noise rat io; product detector for SSE
and CW ; Hi-Filar T·Noteh Filt er with external dep th control; bu ilt-in 100 kc calibrator; ex­
treme mechanical and elec trical stability ; compact, modern styling- the NC·270 includes
National's " Flip Foot" for maximum operating conve nience .. . plus many other features.

Only 524.99 down **

AWHOLLY OWNED SUBSIDIARY OF NA TIO NAl CO•• INC.MELROSE 76. MASS.

hporl: AD AUR IEMA. IN C.• 8!) Broad St. New Yor k. N. Y.
Canada : TRI -TEl ASSOCIATES LTD., 81 Sheppard Avenue W.• Willowdale, Onl.

Suggested cash price: $249.95. NTS·3 Matching Speaker: S1 9.95 (slightly higher
west of the Rockies and outside the U.S.A.). -- Most National distributors offer
budget terms and trade-in allowa nces.

NATIONAL RADIO COMPANY, INC.
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