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New standard of performance
for AM, CW, SSB reception

• Band-pass fi lter front end-eq uivalent of four tuned circuits precedi ng 1st mixer.
• Crystal-controlled high frequency oscillator.
• 5 steps of selectivity plus Hallicrafters' exclusive upperflower sideband selection.
• Linear CTO, direct reading in kc.

The experienced amateur will imme
diately recognize in the SX-1l5 a first
rate engineering triumph that creates
an entirely new class of deluxe receiver.

F requency cor;crage: Nine 500-kc
segments covering 3.5-4.0 mc.; 7.0-7.5
mc.; 14.0-14.5 mc.; 21-21.5 rnc.; 28.0
30.0 mc. ; (4 segments); and wwv

Additional features: Highest order of

mechanical and electrical stab il ity; lin
ear tuning; constant tuning rate; sepa
rate noise limiters for SSB/ CW and
A~I ; dual loop AVC; spurious signal
and image rejection better than 60 db.
down; sensitivity less than one micro
volt; perfect match for lIallierafters
HT-33 and HT-32 series exciters and
transmitters.

Overseas Sa les: Contac t Halli crafters
Commercial Products Division
Canada: Gould Sales Co., Montreal , P.O.

the rrow ideas in oorrrrnu.n tontforre
are born at . . .

hallicraliers
5th and Kastne r Aves . Chicago 2 4 , III .
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The Institute

Many in terest ing sugges tions for act ivit ies of
the Inst itute of Amateur Hndio have accom
p anied the membership ap plicat ions. It is en
tirely possible that the Institute may take a
rather active part in the encouraging of some
of the more obscure phases of amateur radio
such as wide-band FM, Ham-TV, amateur re
peaters and the like. w e arc open for further
suggestions.

One of the first projects of the Institute is
the projected II am Flight to Europe which is
beginning to take shape. \Ve are trying to ar
range a minimum cost three week trip which
will include London, Paris, Berlin, Geneva and
Rome. This would give us about Four days in
each city, which would allow us time in each
city to meet the local hams in a big hamfest,
see the ci ty and visit a few local amateurs .
We hope to be able to fly you over on a jet,
take you from city to city, take care of the
hotel bills and many of the meals, all for
around $500. As we talk further with the air
lines we will find out h ow far off we are.

London seemed like the most promising fi rst
stop since the language can he learned in a
few hours, at least well enough to make do.
This is one of the most wonderful places in
the world to shop for men's clothes ... and
the prices are quite reason able.

Next stop Paris. Bring lots of film. Virginia
will have some hints for the XYL's on shopping
in Paris. I'll give you the low down on some
magnifi cent but inexpensive restaurants . You
won't want to miss one of the most fabulous
night club spectaculars in the world : the Lido.

T his is heady stuff for ministers and scout
m asters but evervone else should have some-, .
thing to remember for life . W e'll try to h ave a
first class hamfest here, too, so yOli can meet
the French amateurs and perhaps talk cue of
th em into driving you through Paris in his
deux-cheveux. You won 't forget that , either.

Geneva, Switzerland, will probably b e our
next stop. I hope you and the XYL saved some
money back in Par is for you will find one of
th e most internation al shopping areas in Ge
neva . Not fa r nwav is Mt. Blan c where you can
enjoy one of the "most exciting tramway rides
ill the world.

Rome! You'll love it. Don't drink from the
fountains .. . I tried it. Hent a Vespa and see
all of Rome for you rself. \Vait'll yOli try real
Italian ice cream . . . mmm. I'll have some
hints on restaurants here, too. Stand b y for one
of the best meals vou've ever h ad .

Last of all, if we can m anage it, will be
Berlin. We may h ave to settle for Frankfort.
Berlin is an experience .. . you can visit the
Eastern zone and see for yourself what a dead
city is like. The department stores of Berlin are
overflowing with marvelous merchandise sell
ing at fractions of what we would expect. T he
XYL's will see some beautiful dresses here .. .
and fu rs. You may be more inte rested in round
ing out that , ahem . . . collection of foreign
slides.

Virginia and I arc convinced that everyone
should make plans to vis it Europe , no matter
how difficult it may be. Once you make up your
mind the only problem is how to manage . . .
and somehow you do. Even if you have to go
now and p ay later it is well worth it . This,
essentlallv, is what we d id when we we nt over

•
in April . . . and we don't regret one minute
of it!

Since it is necessary for you to have been
a member of a club for at least six months
before you can accompany that club on a char
ter flight it would be prudent, if you have any

Application (or Cha rter Membership in the Institute of Amateur Radio
(Valid only if postmarked before January I , 1963)

Name Call: (must be licensed)

Address .

City ,. Zone State County .

Class of license: Novice Techn ician General Advanced Extra Conditional

Year first licensed Old calls .

Charter membership fee of $1.00 must accompany this application. This will pay dues
in full until December 31, 1963.
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THE LAFAYETTE HE·30
Professional Quality Communications Receiver
• TUNES 550 KCS TO 30 MCS IN 95
FOUR BANDS. BUILT·IN Q·MULTI· 99
PLIER FOR CROWDED PHONE OPERA·
TION • CALIBRATED ELECTRICAL
BANDSPREAD ON AMATEUR BANOS
10 THRU 10 METERS • STABLE NO MONEY
OSCILLATOR AND BfO FOR CLEAR DOWN
CW AND SSB RECEPTION. BUILT·IN EDGEWISE S·METER
Sensitivity is 1.0 microvolt for 10 db, Signal t o Noise
rat io. Se lectivity is :::!: 0.8 KCS at -6db with Q·MULTI·
PLiER. TU BES: 6BA6-RF Amp , 6BE6 Mixer, 68E6 OSC.,
6AV6 a·Mu lt ipl ier-BFO, 2·68A6 IF Amp ., 6AV6 Det·AF
Amp. ANL, 6AQS·Audio output, 5Y3 Rect if ier,

HE-l0

79.95
WIRED AND TESTED

TOP VALUE
COMMUNICATION RECEIVER

KT·200
in Kit Form

64.50

MADE IN
U.S.A.

90 WATT

PHONE

and

CW

TRANSMITTER KIT

7950
KT·390

LAFAYETTE RADIO
SMASHING VALUES i TOP DESIGN!

STARFllTE..

NEW LAFAYETTE HE·50A
DELUXE 6-METER TRANSCEIVER

• 90 Watts Phone Dr CW on NO MONEY
.0 Thlu 10 Meters • Built· in DOWN

3·Section Low·Pass Filter. Clear,
Chirpless Grid Block Keyinr
Dollar lor dollar rou can 't beat this new lafayett e
Starflite transmit er. Easy to bui ld and operate, it
glistens with quality and performance au-ever. r ea
t ures In add ition to t hose l isted above: 5 crystal
posi t ions and ercvts tcns for ex ternal , VFO, it fumi
nated edgewise panel meter and ern-n et work cut
put for proper antenna ma tch. eu)' one now - we
know you'll be satisf ied with it.

MADE IN U.S.A.

COM1'ARE QUALITY/
COMPARE PRICE'

• SUPERHET CIRCUIT UTILIZING •
TUBn ANO RECTIFIER TUBE • BUILT.

IN " S" METER WITH ADJUSTMENT CONTROL • fULL COVERACE
I~'O METERS. COVERS 455KC TO 31 MC • VARIABLE BFO
AND RF GAIN CONTROLS • swnCH'uLE AVC AND AUTOMATiC
NOISE LIMITER
The Communicati ons Receiver that meets every amateur need-
avai lable in easr-tc-essembte kit form. Signal to noise ratio Is
10 db at 3.5 MC with 1.25 microvolt signal. Se lect ivit y Is -60
db at 10 kc, Image ref lection is -40 db at 3 Me, Tubes: 3
6806, 2-68E6, 2-6AV6, 1-6ARS, I -SY3.

CUT

OUT

City Zone Stale , .

NEWARK

BOSTON---
BRONX

NATICK---Send me the FREE
388 Page 1963 Catalog 630 I

I
I
I
I
I

NEW YORK

SCARSDALE

73L-2

JAMAICA

PLAINfiELD--------
SYOSSET

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

Adtlress .

PARAMUS

LAFAYETTE RADIO DEPT.
P.O. BOX 10, Syosset, N.Y.

LAFAYETTE OOE!lID~@

ELECTRONICS

FREEl:
I
I
I
I

DECEMBER 1962 3



4

FANTASTle SALE
6 meter converter $6 postpaid

Complete with GU8A tube and 494 me. crystal.
Low noise figure and 1 microvolt sensitivity.
Limited quantity-send your order today.

VANGUARD ELECTRONIC LABS'
Dept. HI 2 190·4 8-99th Ave. Hollis 23, N. Y.

CA L l-l ET TE~ S IGNS
O U IJE H y Ol ll' ('all In neat

2-lrwh d ie NIt letters
with to a ~{' . ,lust right to r
the sbaek. YOll assemble
- Let ter!; : 3/32" shOlH'ard
sto -k. B ase : select qualfty
wood.

p rj.... 8 1.00 /.... ft.a itl
N EW PRO DUCTS
Dept. D , BOI( 481

Grand Haven, Mich.

for
the

no-QSB QSO
Spac. bider bring. you Ih. ama1ing Pola rl.ed Div.'llty .... m
de . lgned by 1(60 a nd pr.. ..... b y DX men riI. world over, P. Do'
"1m,,,1l11" e Uml ..... e. t he 10 % of asa cou.ed by polerlclIlloft
Ihlfl. Po D. learns offer vlIllly Impro,,", '_0'" 8,,111, f.onl-lo
bctck lind ,Id. ' ''I••llon r.. ,i".. Spo•• R.. /d.r b. ..ml prl.ed from
$44.50. Wrll. fo r ""rlle ul"r...

P. Il. ••••• A••IIooIol. h r 10. n . 10• • ....r I 101"'"

107& E. WALNUT ST.• PASADENA. CALI F.

73
MICKEY MIKER SOc

This is the first of our small booklets to come
011 the press. It is a comple te description of the
construction and operation of a little device
which will measure capaci ty to a high degree of
accuracy. This is a gadget tha t can be built out
of most junk boxes and will forever be a handy
item to have around when you are building some
thing new or fixing something old.

SSB TRANSCEIVER
SCHEMATIC $1.00

There have been many requests for a giant
sized schematic of the wonderful little transceiver
that appeared in the November 1961 issue of 73.
This schematic comes complete with a spare issue
of the magazine in case you missed it .

MRT-90 CONVERSION: SOc
This booklet gives complete conversion instruc

tions for conver ting the little pack-set surplus
units into a fine two meter walkie-talkie. An ar
ticle appeared in 73 on this unit in the October
1961 issue.

73 Peterborug h. N. H.

idea of possibl y going along on this flight , to
send in your membership application to the
Institute immediately. We can only take 150
maximum on the trip and date of membership
will he used as a means of accepting fl ight
reservations should there be too many. It is
only necessary for the O~l to join the Institute
for th is automatically includes the XYL.

It is not necessary to cut your magazine.
Send the information from the membership ap
plication together with one dollar and your
membership card wiII he sent. Charter Mem
bershtps are available only during 1962. The
rather startling benefits of Charter Membership
will be announced once it is too late for every
one else to sign up for them .

Christmas Inst ructions

Perhaps I should let you know that I have
been promising our advertisers that you will
be spend ing up a storm this Xmas ( keep the
X in X-MaS, as they say). The only honorable
thing to do, really, is huy an extra receiver or
rig and try to keep me from making such rash
promises again.

Actually, this Chris tmas thiug can he used
to your advantage if you are a little crafty.
You can start out by grumbling about Christ
mas, just as you always do, and then, in a
sudden flash of gen ius, propose their getting
one big thing for you instead of the usual p ile
of sox, ties, shirts and slacks. H ow about our
fi nally getting that really great receiver which
would make all the d ifference in the world in
the operation of the station? What can she
say? If you've already packed in a new receiver
in the last few months and things are still a
little tender over that extravagance then you
might as well shoot for one of the new
transceivers. If you word it right, with just a
hint of tear in the eye, I'm sure that you can
get the whole family to kick in and make this
Christmas one to really remember. Don't for
get that people get enjoyment out of giving
. . . make them happy, let them give you
(with your money ) something big.

This gambit doesn't work nearly as well
during the rest of the year and you will prob
ably find yourself bribing the XYL with a
couple of new dresses or a trip to get the okay.
No, take advantage of all the Christmas Spirit
and use it.

Too Much
Luckily I am no longer on the mailing list

of that sick California nut farm calling itself
the Anti-Communist Amateur Radio Network.

(Turn to page 82)
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AMATEURS • EXPERIMENTERS • CITIZENS LICENSEES
Mail coupon today for your FREE copy of International's 1963 catalog•

•••••••••••••••••••••••••••••••••••••••••••••••• •• •
: International Crystal Mfg. Co., Inc. :
: 18 North Lee, Oklahoma City, Okla. 73 M :

• •• Rush FREE 1963 Catalog. •• •• •• •
: Name :
: Please Pr int :
• •
: Address :
• •• •• •
: City Zone_ State:
• •• •• ••••••••••••••••••••••••••••••••••••••••••••••••
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A Stable,

Two Meter

VFO
ALTHOUGH WE'RE USE D to scoot

ing around the lower freq uencies with ease,
OUf wi ngs are usuall y d ipped when we venture
much above ]0 met ers because, as vou've,

p robably noticed, the schemat ics for the VIIF
transmitters usu ally specify 8 or 24 me crystals
instead of a "FO. This is basically because
the re arc very few VFO's which have sufficient
stab ility to make them suitable for VIIF usc.
The VFO which I am about to describe is one
of the few which you can lise on two meters
and have reasonable assurance that y Oli are on
the freq uency you think you are Oil .

The h igher in frequency we go, the more
obvious freq uency drift becomes. \Vith a 40
meter VFO operating into a transmitter on,
say, 7100 kc, a d rift of one kc is relatively
minor. However, using a VHF VFO with a
fundam ental frequency of, for example, 8100
kc, a deviation of on e kc becomes 18 kc when
it gets tip to 145.8 me, since the [uuclumentul
frequency is multiplied 18 timcs.

Variations in "1'0 tube plate ami screen
grid voltage and temperature changes of the
tuned circuit are the major causes of "FO
drift. as most of us know. Shock ami vihrution
are secondary causes . Separate the heat -goner
ating components from the tuned circu it , and
control the plate and screen-grid voltages, and
you normally have a stable VFO.

Remote-tuned VFO's are certainly nothing
new, yet they have been largely Ignored in
VIIF work. The VFO shown in the photo
graphs and in Fig. 1 has been in lise at

6

Richa rd Van W ickie W6TKA
643 Auro ra Ave nue
Santa Barbara . Ca lifornia

\\'6TKA for well over a year. D rift IS rmtu
mtzcd by regulation of the 5763 screen voltage.
and by allowing the "FO to run continuously.
A relay ( Kcl ) changes the frequency slightly.
lry placing a ]5 mmfd silver mica capacitor
from the 5763 cathode to ground during stand 
hy periods, to el iminate VFO interference with
rece ived signals. A crystal-controlled converter
ami commuuicatious receiver nrc used at this
station, and the frequency sh ift ohtained with
this system is sufficient to put the VFO signal
well out of the bandpass of the receiver.

Choice of VFO operating frequency is gov
erned hy the eq uipment with which the VFO
will be used. In the illustrated case, the VFO
is used wi th an AHC-4, which req uires 6.0
me crystals, so the VFO operates on 6.0 me.
\Vith an SCIl-522, the VFO should operate on
8.0 me, and with a Conset Communicator I or
II Oil either 8,0 me or 24 me.

A slight modification will usually have to be
made to the eq uipment with which the VFO
is to be used. In the case of the AHC-4, the
6\'6 crvstul oscillator must be modified to a
buffer stage, simply hy eliminating the grid
cathode capaci tors. ground ing the cathode, and
feeding the VFO output to the grid of the 6\'6.

Initial calibra tion was made with a BC-221
frequen cy rqeter, with the VFO and all trans
mitter stages operating. The 6.0 me output was
checked with the BC-221 ( it goes only as high
as 18.0 me ) and the various points marked
on the dial , as shown in the photograph,
You'll note from the photo that the VFO goes

13 MAGAZINE



• Positive action pull-down
and crank-up,

• Continuous spiral tracking
groove winch drum.

• Fully wea the r protected
motor.

• Push bullan control .
• Double worm gear dri ve.
• Designed to fit tower.
• Protective guard over

winch drum.
Eosily odopted to models :
RBS.40·50 ·60, RBX-40 ·50.60
ond 6046.

Am. Net.
WHEN SUPP L IED WI TH T O WE R .

When ordered as kit: $309.50Am. Net.
Other "Moto-Winches" for' larger
towers. Wr ite for complete details.

Here is Crank -Up Tower conve n ie n c e

at the II ick of 0 finger!

TAMPA S. FLORIDA

E·Z WAY A ERO·DY AMIC
design decreases wino loo d
and . provides . tel ,s e o p in g
action that perm its" f a is ing
and lowering of tower sec tions.
CRANK UP TO 60 FEET.
DOWN TO 25 FEET and
TILTS OVER EOR ACCESS
TO ROTOR OR BEAM.

TRENGTH is bu ilt-in to
oYer y E-Z Wa y Tower ... Heovy
w II s t e e l t b i ng legs, can
t l n ~ou$ d i. gonol bracing of
soll~ steoJ red and e lee tr Ie
colly w elded throughou t •••• no
loose b [ts or nuts here. E-Z
Way . sign and streng th Of.

yo ur assurance of DEPEND·
ABI LIT Y thot you con coun t
on yeo r after year. See your
necr es t dis tr ibutor today or
w rite for free literature.

THREE REASONSWHY
YOUR BEST BUY IS...

. A\1

STRCNGT'f

The SATELLITE
Modol RBX·60·3P (Polnt.d) $335 .00
Model RBX-60-3G (Galva nized) $4 10.00

MOUNTING KITS ,
GPK X60-3 (Ground Post) $125.00
BAK X (Wall Bracket) $17.00
Freight Prepaid anywhere tn (48) U. S. A.

Other Towers from $99.50 to $1995.00

E-ZWAY
Soft,Qi[tL'60*

P. O. BOX 5767

I
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I
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II TO a" OUHD

CIn"STaL AD~f[R

ISf t TEXTI

NO TES;

CI -HAIll IllEFlU.IHO MC-20- S OR
EOUIVALEN T; REMOVE ALL BUT
ONE STATOR e ONE ROTOR
PLATE .

C2- HAMMEAL~O N C-tO-S OR
EQUIVALENT, UNMODIFIED.

.. - SEE TElCT.
.12 - RCA-TYPE PHOMQ SOCKET.
KI - 6 .3 VAC SPST RELAY,
LI- L2 - SEE TE XT.

ALL RESISTORS 112 WAT T
UNLESS OTHE RWISE SPfOFIED.

6800

sec we

CA2

101<,2W

•

~.,

00'

AHC-4 crystal oscillator into a buffer stage. A
crystal adapter was built using a two-crystal
phenolic socket, pins from a discarded 6\'6,
and a couple of capacitors. The adapter is
shown in the schematic and in the foreground
of the photo of the complete unit. T he remote
tuning unit is simply unplugged from the oscil
lator chassis, and the crystal adapte r inserted,
with the crys tal ill the adapter.

The schematic of the VFO is shown in Fig.
1. You will note tha t twin -axial cab le- RG
22/U-is used instead of two lengths of con
ventional coaxial cable, due to less capacity to
ground from the shielded conductors of the
RG-22{ U.

Although it would probably be better to reg
ulate both the plate and screen of the 5763,
I have reg ulated only the screen, and have
had 11 0 indicat ions of frequency change due to
voltage fluctuations. ] use an entirely separate
power supply for the VFO, which I believe
helps the voltage regulation .

A 6800-ohm resistor is placed across L2, in
an effort to "broadband" the coil, and, since
there is more output than necessary to d rive
the AHC-4, it also acts as a swamping resistor.
The coil ( L-2) is one removed from the re
ceiver section of the ARC-4, and consists of 25
turns of #26 enameled wire, on a 5/16 ill.
ceramic, slug-tuned form. If a suitable ready
made coil is not available, a Millen #69041
can be used as the coil form.

Although the oscillator circuit was built ill
and on a 4" by 2~" by 2" Minibox, as shown
in the photograph, we would recommend use
of a 5" by 4" by 3" Minlbox, to allow more
room for the components, especially the relay,
which was added after the design and original
construction were completed.

You will note that no provisions have been
...". , ~ ..e
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t
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,r:t\
,t ---~''-....-_-w.~+--
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THAOUGH CONT.
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20

00'

'H~"
SILYE" .0 01 • e>--.----,
"~.
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only to 147 .84 me, hut it could go higher with
proper adjustment of the main tuning capaci
tor. Since 1 seldom operate above 147.5 me,
this shortcoming doesn't bother me; if it both
ers you, yOll can easily fix it by moving the
stator plat e of the main tuning capacito r closer
to the rotor plate. T he entire two meter band
can, by careful adj ustment, be covered.

The dial is a National ACi\, and the larger
letters ( the smaller type is hand-lettered) are
from the "Artist Aid" sheets sold by many art
supply stores, and is in this case la-point Fu
tura Demi-bcld. The numbers are simply cut
out and applied, which is much easier and
neater than hand lettering. The original AC N
d ial card was discarded in favor of a th in sheet
of matte-su rface acetate, which takes both
India ink and pencil nicely, making it ideal for
marking net frequencies and such.

It is possible to install within the transmitter
a switching arrangement to allow the choice of
either VFO or crystal control. Being lazy, I
chose to arrange to use the VFO also as a
crystal oscillator, having already converted the

'"
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made for keying the VFO. This can be done,
if you must operate C' V on two meters in this
m anner, by pl acing a ke ying jack in the
cathode of the 5763 ; it is not recommended,
however.

The tuned circuit is built in a surp lus radio
eq u ipment box, from what equipment I do not
remember, and measures lO}2" by OJ:" by 8'2".
Metal utility boxes measuring 10" by 8" by 7"
are readily available at low cost, if a suit able
box is not at hand.

The VFO coil. LcI , is an lllumitronic Air
Dux type 1609A. The coil is manufactured
with a lucite mounting strip a ttached . For 6.0
me operation the e ntire coil is used ; for 8.0 m e
only 18 of the turns should be used. The coil
is mounted on E. F. Johnson Co. # 135-501
steatite cone insulators.

The tuned c ircuit twin-ax plugs into the
oscillator chassis by means of a crystal socket
modified for use as a plug, and a pin-type jack
for the shield connect ion. A standard crystal

socket is mounted on the osci1lator chassis, as
is a pin-type jack. The sh ield of the twin-ax is
soldered to the metal plate of the crystal
holder. A much neater arrangement would he
the use of a three-conductor socket and plug.

The output of the VFO is fed to the trans
mitter through a short ( the shorter the better )
length of RG-59/ U. I found that it was neces
sary to detune the output coil ( L-2) slightly so
that it did not over-drive the 6V6 buffer (for
merly crystal oscillator) stage of the AIIC-4.
This, however, might not be a problem with
all transmitters with which the VFO will be
used.

A final word of caution : be sure to place the
tuned circuit box away from all heat genera ting
components and eq uipment, and away from all
sources of vib rat ion and shock. Observe these
precautions, and the construction methods
used, and we predict that you, too, will have a
stable VFO for two-meter use.

. . . W6TKA

Modifying the Sixer

T H AT powerful little five watter that has
made six meters so very popular with

everyone , can be modified very easily and
cheaply for a 500/0 power increase, sim ply by
chang ing- the output t ube, t he GAU8 to a
6CX8, however there is a bite to it. In ad
dition it becomes necessary to r emove and r e
pla ce three resistors , . one ca pacitor, a nd
slightly modify t he oscillator coil. It requires
about th irty minu tes work for the a verage
ham, more or less.

Remove both the grid r esistors from the
final, that is the 10K from pin 1 to ground,
and the 22K from pin 7 to ground. Al so re
move the 4.7 mmf between pin 3 and pin 7,
this is the coupling' condenser between t he
triode plate and the pentode grid. Also r e
move the 22K 2 watt resi stor f rom the screen
grid ci rcuit (pin 8 to lug 2 on termina l st r ip
G). Now you a re rea dy to insert the new
parts.

Connect a 47K % watt res isto r from pin 1
to ground ; and a 47 K % wat t from pin 7 to
g round. Now connect a 10K 2 watt resistor
from pin 8 to lu l'r 2 on terminal strip G. Next
solder in a 25 mmf cer amic from pin 3 to
pin 7. Always keep all leads shor t a s passible
but giving suffi cien t clearance for all parts.

The final s tep is the most com plicat ed of all
and care must be exercised. Either r emove
two turns from the oscillator coil (L201); or
shor t out one turn a t each end of t h is coil
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by carefully scra ping the insulation from the
wire one t ur n down on the coil from each end
for a space of about 1/16 inch, just enough
to get a good tin on the wire. Be very careful
not to disturb any other insulation or more
than is necessary. Now solder in a shor t wire
from the solde r lug on each end of the coil
form to t he nearest spot where ) 'OU have
scra ped off t he insulation a t the end of the
first turn of wire down f rom the lug on the
coil form. This has shor ted out one turn of
the coil a t each end. BUT don't do both and
remove two turns and shor t out two. The lat
ter method is given for those who might wish
to put the set back in its orig-inal condition.
All of the modification to the oscillator coil
can be done without removing the coil form
from the chassi s.

The reason for modifying the oscillator coil
is that with a 6CX8 in the final socket , it
wilt not t une above something around 45 or
46 me, due to the increase in ca paci t y of the
6CX8 over tha t of the 6AU8 : but after mod
ificat ion of the oscillator coil it will easily tune
to 50 me with the s lug set about midway in
the coil form.

As a final step, insert the 6CX8 in the final
socket , and re-tune the transmitter circuits in
the same method as described in the kit manu
al. The approximately 50% increase in power
is well worth the time, effort, and sma ll costs
involved. . . . K4ZQQ
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Modifying the

Lafayette HE-45

lorry levy W A21 NM

T HE HE AHE 50 ~IANY good features
on the HE·45 that it is hard to find anything to
modify on it. The design is different from most
transceivers in this p rice class with the result
being that the usual modifications that I would
make on a transce iver are unnecessary. The
transmitter uses 8 me crystals and the 2E26
final has more than ample power. T he receiver
is a single convers ion superhet havin g one rf
and two if stages. The sensi tivity and selec
tivity are almost communications quality ( the
sensitivity is better than 1 microvolt and the
seleetivity is 3 kc at 6 db ) . It has an 5 meter,
which also measures the plate current of the
final amplifier. It has full PTT, a se lectnr
switch that allows y Oll to choose any of five
crystals or a vfo, and a spot switch . The 12
volt mobile supply is built inside the case,
making it a complete station for use at horne
or in the car.

There are a couple of minor improvements
which will make operation easier. The fi rst of
these is the addi tion of a non-spring return
transmit switch . The spring return transmit
switch seems to be a holdover from the original
en model of this transceiver. and on the citi
zens band. transmission should be as short as
possible and it is unnecessary to have a fixed
switch . This sometimes does ~ake a long trans
mission on the ham bands somewha t uncom
fortable because of the rather healthy sp ring
used to sp ring-load the PTT switch on the

microphone. T his situa tion is easily corrected
by mounting a SPST toggle switch somewhere
on the panel and connecting it to pins 1 and 2
on the microphone jack. This will make the
rig easier to operate and you will still be able
to use the momentary PIT if you shou ld so
desire.

It is sometimes necessary to close-talk the
microphone to get a high modulation percent
age, especially if you normally speak quietly.
This situation can be corrected by making the
following changes: 1. Replace the 56K resistor
in the plate circuit of V4-B with a 330K resis
tor. 2. Break the lead between the cathode of
V4B and ground and add a 500 ohm resistor
in parallel with a .25 mfd between the cathode
and ground. 3 . Replace the 5.61\: screen resistor
of the 2E26 with a 27k 2 watt resistor. These
changes will considerably improve the mod u
lation as well as eliminating a slight amo unt of
instability in the final.

The dip on the final plate current is so slight
that it is hard to tell when maximum output
is reached when loading up some antennas. It
is easy to change the metering circuit to one
that measures rf output. To do this, fi rst re
move the white and the unshielded blue leads
from the .51 ohm shunt resistor. T he white
lead is grounded . The blue lead is connected
to the detector circuit shown in Fig. 1. T he
transmitter is then tuned for maximum deflec
tion of the meter. A few of the HE-45 receivers
have a tendency to drift during the fi rst few
minutes of operation. To correct this. replace
the condensers that are connected to the oscil
lator coil as well as the one used for coupling
to the mixer with new N PO condensers of the
same value.

\Vhile these modifications were writ ten for
the IlE-45. they can also be used 0 11 the 10
meter version ( li E-50) or the e ll un it as well.

. . . WA211I: ~1
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Telcos New "SB" 'Series in Action
SYSTEM
DESIGNED.
FOR YOUR
SYSTEM

All those interested

TELCO ANNOUNCES THE

ALL "SB" SERIES
ARE HOUSED

IN SAME
CABINET

A must for S -L INE owners .
Same as SB-50-C. but for 2
meters. $289.00

6 meter heterodyne converter
allows your 20 meter trans
mitter to operate on 6. Only
5 watts 14mc drive needed .
I n p u t is 90w AM or CWo and
125w P.E-P. SSB on SOmes. In
put & output 50 ohms. $85.00

A must for S-LINE owners.
Puts your S -lin e on 6 meters
wi th nothing else to buy.
Complete Plug-In operation.
Makes use of converter out
put and power supply of S
line . Delivers 175w P ,E .P . on
6 meters, using 2-6146's . But tt
in with 201 converter for op
timu m reception, and allows
use of transceive feature .
Complete with all intercon 
necting cables. $239.00

"filii SI•• WtI,l.wltll 6S, Mu s.

YA PETONE ElECTRONICSLABORATORIESINC.

ALL MODELS ARE AVAILABLE NOW

W rite to:

SEE THE SB SERIES AT YOUR DISTRIBUTOR, O,~

ORDER DIRECT

Ask about the Time Payment Plan.

Howie Ryder-WI·WGH
Amateur Sales Manager

Tel. (6 17) 332·11 23

!fE

SB.80 F or t he KWM - l. Allows 80

40.M1 and 40 B a ndsw itc h Operation
(next month) .

SB Similar to t he SB-50 XMTG

TWO Converter, hut for 2 meters.
$139.50

,

Comp lete 6 meter single side-

MODEL b and (USB & LSB), A M, and
CW transm itter . 175 watts
P .E .P . (2-6146 finals) filter

SIX sideband generation, com-
ple te with b uilt-in VXO, wait
ti ll you see the low price
(next month) .

SB Converts your KWM-l to 40
meter transce tve operation.
Obta ins power from t he

40 KWM-I power supply and
pro v id e s a clea n 175 P .E .P .
p u nch . Outs tandi n g T E Lco 40

M1 Meter Converter assu res ex-
cellen t r ece p tio n on 40. Com-
p letely ready to go mobile or
fixed , with all c ables. $175.00

SB-40-Ml , but
KWM-l to 80

$175.00

Same as the
converts the
meters .

SB
SO
C

SB
so

SB
2-C

SB-80
M1



73 Tests the

Irvi ng Hiverter 50

Sideband is a real comer on six meters and
vou seld om lack for a contact on SSB these
d ays. As more and more converting transmit
ters and com plete sidehand rigs become avail
abl e commercially it is obvious that sideband
will become as popular 011 six meters as it has
011 "the lower frequenci es for it gives the same
benefits. You can work out over much grea ter
distances per given watt of input . . . it is
simpler to build high power output stages when
you don't have to worry about getting all that
plate modulation power together ... there is
much less QR~l , w hich has become quite a
problem on six lately ... and you can work
through aurora with it .

A new piece of gear 011 the VHF mar
ket today is the Irving E lectronics Hiverter
.50 . The Hivertcr w ill convert any twenty meter
A~I. C\ V or SSH exci ter into an effic ient six
mete r transmitter w ith 11 0 trouble at all. A small
company has to be especially care ful of the
quality of their product, or pHt goes its en tire
income. "Pappy" Irving has been scruplously
ca reful with his products, and believe me .. .
it shows on the II ivertcr ,50.

The unit can he used with any transmitter
that is capable of producing from 10 to 100
watts of 14 me r f. Ah:)IIt six watts are needed
to d rive the unit, so transmitters with more
than a twenty watt maximum must have some
sort of carrier insertion control or attenuating:
device be tween the ir output and the Hiverter
input. The instruction manual has a number
of diagrams for sim ple res istive pads in case
the user finds he h as no way to cont rol his
drivin g transmitte r output . With twenty watts
input, the H iverter w ill d eliver " 0 w atts on A~I .

35 w atts on C \ V and 30 w atts pep 011 SSB.
T here are no unusu al circuits involved in the

Hivertcr; a 6CL6 fun ctions as a grid-plate
harmon ic oscillator, and uses an 18 me crystal
that doubles in its outpu t section. So, if the
twenty meter exci ter is operating at 14.2 me,
the six meter outp ut from the Hiverter will he
14.2 plus 36 which eq uals 50.2 me.

The output of the harmonic oscillator is
cunncity coupled to the cathode of the 5763
mixer . The outp ut of the mixer is tuned to the
sum frequency of the H iverter oscillator and
the 20 meter exciter to produce output in the

12

50 me range.
The am plifier circuit uses a 6146 that oper

ates class ABI or AH2. An rf choke and a
cap acitor form a series resonant circuit at 14
me to eliminate the chances of having a 14 me
signal appear at the output of the IIiverter.
T he amplifier outpu t tunes through a pi net
work, so any antenna with 50 to 100 ohm
impedance should work out just dandy.

The internal wiring is all done on printed
circuits , and everything is eas ily accessible fo r
maintenance . The only maintenance that the
user w ill be running in to will he the p eriodic
tube checks that are recommended in the
manual.

An external power supply is needed to power
the Hlverter, and most modern transmitters
should be able to p rovide the voltages re
quired. Four voltages are needed : 6.3 vac. 600
vdc, 300 vdc, and -130 vdc for bias. If the
driving transmittcr can't supply these voltages,
a supply such as the Heath IIP20 can he used
or a supply can e asily be built.

Tuning up is pretty simple with only three
controls : mixer, am plifier, and antenna . Of
course the driving transmitter must he pre
tuned on twenty meters before its outpu t is
fed into the Hiverter.

\Ve drove the H iverter on all three modes
with a 200·\' that was ad justed to p roduce 20
watts of rf on 14 me. \Ve got the maximum
outp ut claimed for the unit with no trouble at
all. On SS B, the output, measured with a Gavin
bridge was th irty watts on voice peaks. W e
also got the full 35 watts on C\V, and 20 watts
on A;\,1. In the course of testing the unit many
stations were worked on all three modes on six
meters. All the reports we got ranged from
five by sixes to five hy nines. Modulation re
ports were excellent . \Ve experienced no
trouble at all even when w e overloaded the
IIiverter input for short periods.

The Hiverte r 50 is a heckuva Jot of fun to
use, and it is a simple way to get a good SSB
signal on six w ithout having to buy a mess of
new equipment. The lIivertcr should make
quite a Christmas present ... it's inexpensive
( 899.50 complete ) , efficient, and fun to hook
up and use. W e sure enjoyed it.

73 Staff.
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Here's tile rig you've been wtliting for
Clegg's new THOR 'II Trtlnsceiver

for 6 Meters"
Astonislling performtlnce""" Priced rigllt!

..
I

6)
,~,

..-' ..

Fixed sta tion or mobile. this little power package reflects all the
advanced engineeri ng and design features that have made CLEGG
the " most wanted" gear in the VHF field.
Talk about performance ... listen to th is: Fifty solid wa tts on
both AM and CWj high level modulat ion with fu ll speech clipping
to give you famous CLEGG "Tal k Power"; true transceiver opera
tion wi th tuneab le oscil lato r in the rece iver serving as the VFO
in the transmitter; provis ion for keying the transmitter.
A low noise double conversion super-heterodyne receiver com
plete with BFO and ANl provides maximum selectivity and sen
si tivi ty wi th stabi lity equal to the exacting requi remen ts of SSB
and CW; separa te power supply /modulator for 115V AC opera
tion. A fu lly transistorized power supply/ modula tor for 12V DC
available soon.
And best of all, this ri g is pr iced at a level that every ham can
affo rd. Place you r order with your dist ributor today, Deliveries
start late in November.

And !tere's one lor you VHF sidelJt/nders!
It's the new CLEGG VENUS six meter trans
ceiver for SSB, AM or CW! Once you've used or
heard this rig you' ll appreciate the engineering and de
sign "Know-how" that made it possible.
Here's what you can expect: A superbly engineered crys
tal lattice filter, SSB transmitter of greater than 120
watts PEP input; amazing frequency stability, VFO con
trolled by the receivers tuneable oscillator; full power
input on CW and a substantial signal on AM phone. There
is also outpu t provision to drive a KW linear final.

In the receiver section a double conversion, low noise
super-het of extreme sensi t ivity and select ivi ty, with
crystal lattice fi lter and product de tec tor provi des flaw
less reception of sideband, AM phone or CWo A 115V AC
power supply of adequate capacity is a separate ly mounted
unit which can be installed at any convenient distance
from the transmitter,

This rig, too, is priced within reach of every ham. Watch
for it at your distributors late in January. Place your
order now to be sure of early delivery,

DECEM BER 1962
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•

And here's a winner and STI l l champion in it's class! The famous
Clegg 99'er, six meter transceiver favori te of thousands of VHF
hams is small in size, low in price and tops in performance.
The 99'er offers operating fea tures unequalled in far more costly
gear. The double conversion super-het receiver provides extreme
selec tivity, sens itivity and freedom from images and cross modu
lation. The transmille r section employs an ultra-stable crystal
osc illa to r wh ich may also be control led by an external VFO. An
effic ient high level modulated 8 watt final works into a fl ex ib le
PI network tan k circu it. A large S meter also serves for t rans
mitter tune-up procedure,

C'II!?? LABORATOR I ES

504 ROUTE 53, MT. TABOR, NEW JERSEY
OAkwood 7·6800
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Been
"reading
the mail"

lately?

Couple d w it h t he
Gonset G SB-201 Lin
ea r Amplifi er , t he
GC -I 02 g ives 1500
watts P. E. P. in put.

Good news travels fast. And if you've been listening
to local or D X bands you know that Gonset has come
out with a new single side band transceiver that's
everything you've been waiting for!

Of course you want the facts on the new Gonset GC·
102, so here 's the scoop. Whether you want to operate
it ba refoot or with shoes, the GC-I02 is the best SSB
transceiver you can buy!

B ecause th e Gons e t
GC-I02 receiver uses
transistors and "hy
brid" tubes, i t oper 
ates from 12 volt DC
with a minim um
power drain!

ONLY THE GONSEi GC·I02 SSB TRANSCEIVER GIVES YOU ALL THESE OELUXE FEATURES !

• Mechanical filter used to generate side band.
• All bands, 80 through 10 meters, in basic 500 KC

segments.
• 2·speed concentric dial drive with "coarse" tun ing

ratio of 20:1 150 KC/revolution) and "vernier" tuning
ratio at 100,1 no KC/revo lution).

• Power input to fi na l: 180 watts P.E.P.
• Receiver features dual conversion.
• Semi-digita l dial presentation with 10 KC major div i

sions, 2 KC minor divi sions.
• Highly stab ilized VFO.
• Des igned fo r mobile and fixed station operation.

• Separate AC and 12 volt DC power supplies.
• AC PIS forms pedestal for transmitter to match

appearance of GSB-201 linear Amplifier.
• "Edge-ligbted'' dial and illuminated "S" meter.
• 100 KC Crysta l ca librator built in.
• Transceiver tunes WWV 05 Mcs) for calibration pur

poses.
• High voltage power supply is used only in "t ransmit"

mode.
• VOX and speech amplifier sections are completely

transistorized.

14

For the Ganset distributor in your community consult list on the next page.

~GONSE~
DIVISION 0"- YOUNG SP RI NG & W I R E CO R PQ R A, T IQ N

801 SOUTH MAIN STR EET, BU RB AN K. CALIFORNI A.
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FOR FULL INFORMATION AND DEMONSTRATION OF GONSET QUALITY COMMUNICATIONS EQUIPMENT
WRITE OR VISIT ANY OF THE FOLLOWING DISTRIBUTORS
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Tom Lemb K8ER V
1066 La rchwood Rd.
Mensfield . O hio

A New
Look at

The Alternator
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All common generators generate a no-load
voltage that is directly proportional to the
rotor's speed. To obtain a given voltage at a
very low speed requires that the rotor have a
large diameter and contain many turns of
wire. But ma llY turns of (fi ne) wire will not
p roduce high output current, and a large rotor
may spin the wire out of the rotor slots at high
speeds. The pract ica l speed range of a de auto
motive generator is limited to about ]400
12000 rpm. The pulley ratio must of course be
set for the high speed limitations, gfving in
sufficient speed at engine idle.

Now le t's see how the alternator overcomes
these speed limitations. Since no internal com
mutator is needed in an alternator. the machine
can be built "inside out:' That is, the field is
placed on the rotor, and the load winding
( armature) is on the outer shell , or stator.
Fig. 1 illustrates this rotating field construction.
Notice first that a si1lgle light field coil is:>r-,,,...-.. A.C. GENERATOR

• CONDUCTOR
LOOP

--;:-:+
D.C. FiElD

..__-=EX::;C ITATION

A ROTATING FiElD AROUND ASTATIONARY CONDUCTOR
PRODUCES AN A. C. VOlTAGE TO THE LOAD

TilE ADVANTACES of the alternator
are not new to most mobile amateurs. Unfor
tunately their high cost usually limits their use
to those who can obtain used machines from
trucking companies, or from the police.

Motorola is now making all electronic 30 and
45 amp alternator systems that are ideal for
amateur use. This new equipment is light, com
pact, easy to install, and costs only about one
dollar per amp ! The solid state regulator el im
inates all regulator noise.

One of the major problems with the COIl

ventional de generator is its complete lack of
output at idle. \ Vhile plenty of power may he
produced at highway speeds, the average out
put in city driving is very marginal, and com
pletely inadequate to support that new ]00
watt mobile rig! Let's look at the reasons for
this performanc-e.

.- 180"

+

Fig. r
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A.oI30.11

A220-11
A14.(·7
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A50.3

A.50-.5

A.50-6

"'.50·10

Full 4 Elements
I - Folded Di pole
I - Reflector
2 - Directors

• QUADS
C

VHF BEAMS

s.. your d il l,ibutor o r writ. for compl.t.
Co lolog No. 11 6

SINGLE • DUALS
B

DUAL STACKS (B)

QUADS (C)
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1 1/ 4 M.t.. 44 .I.m.nt
2 M.'.. 28 .l.ment
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another first Irom F INCO®

See your FINCO Distributor
o r wr ite for Ca talog 20 ·22 6

THE FINNEY COMPANY
Dept . 20 B edford , Oh io

The Only Single Feed Line

6 and 2 METER
COMBINATION YAGI ANTENNA

ON 2 METERS ON 6 METERS
18 Elements
1 - Folded Di pole Plus

Spe cia l Phasing St ub
1 - 3 Element Cahnnr Reflector
4 _ 3 Element Cohnur D,rectors

6 & 2 Meter
Model No. A 62
Amateur Net A 62 $33 00
Slacking KIt AS -62 $2,19
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MOTOROlA SfM I CON DUCTOR VOlTAGE
REGULATOR ICompl. t. Clrtultl

Fi9. 4

Fig. 3

wound around the shaft , not along it, and thus
cannot sp in off at high speeds. This single
change allows the alternator to spin much
faster than the genera tor, allowing it to pro
duce more power at low engine speeds. The
~Iotorola units will generate 5-20 amps at idl e,
and full power by :'0 mph! (See Fig. 2 .)

The rotating field construc tion provides
ot her fea tures. T he roto r has only two soldered
couuectious, compared to 28 in a genera tor.
The three amp maximum field current can be
carried by very small slip-rings and brushes,
red ucing the un it's size . The load current docs
1I0t pass through any moving contacts. These
features p lus good d ynamic roto r balance
should give the alternator long care free life.

Regulation

Both systems use an exte rnal regulator to
keep the output voltage con stant and to p ro
vide sys tem protection against overload. T he
generator's regulator has three relays: a cut
out relay to prevent the battery from discharg
ing back through the generator when the motor
is stop ped, an over current relay to protect
the genera tor, and a voltage sensing relay to
p revent system over voltage. \ Vhile this
mechanical equipment works fairly well, its
vibrating relay contacts cause a high-frequency
hash that is discouragingly difficult to filter.
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•••
The Motorola system uses a solid -state regu 

lator-no contacts, no hash! No reverse current
cut-out relay is needed. the rectifying and iso
lation d iodes takes its place (F ig. 3 ) . Nor is
an over-current relay used. Fig. 2 shows the
alternator to be self limiting at high speeds.
This is due mainly to an effect called "armature

reaction." As the output current increases it
produces a reaction field that counteracts the
rotating field , leveling off the output. (T he
temperature effect in Fig. 2 is due to the
change in co il resistance with temperature ) .

This leaves only the output voltage to he
regulated. Fig. 4 shows the regulator ci rcuit.
\Vhen the output exceeds the p resent level
{about 14 .5 V) the 10 volt Zener diode C'On
ducts. A hi ghly amplified current decreases the
field current, res toring the proper output. The
circuit is so good that the system voltage varies
only .1 volt from 10 to 70 mph! A thermistor
is used to match the regulator and battery
characteristics over a wide temperature range,
as shown in Fig. 5.

I have used this system in a Henault for six
months, and consider it the most useful possihle
add ition to a mobile installation.

I am indebted to Motorola, Inc. for the
technical infonnation contained in this article.
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432 me Antenna Tuner
Dcar Wayne,

Took me a long time but 1 finally inked the
drawing on the 432 me Antenna Tuner. It

works for me, showing almost unity S\VH ill
the coax with a Jones Micromatch.

Francis LeBamn, \V ITQZ

fJ.?hc
A17/~nna Tuner

/'fd<ie from 7 ' 'If wife

.300f] TwI11 kdtf

W1TQZ
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RADIO AMATEUR CAllBOOK, INC.
Dept. B, 4844 r unertcn Ave., Chicago 39, III.

ft~ Write for illust rated brochure on exclusive
~. WORLD ATLAS, . , OX GUIDE. , .SPECIAL FULL COLORMAPS,

Fo reign listi ngs
(Al l out side U.S ,)

$3.00 U,S. listings
(All K and W calls)

$5,00

6 METERS
TUNABL E Low.PASS .\lA ~'£RICK

The only low-pes a filter designed ellpres s ly for 6l11eters .
Wi th 9 individua lly shielded sections and 5 stages tun
able forming a composit filter of unequaled performance.
1 DB loss , Hand les 400 watts PI. 35 DB rejection. Size
5" by 2" by 3", A.\lATE VR ser 1 16. 95

.\lA VE R ICK II tilTH POWER .\lO.'li ITOR
Sallie as above but with 6 meter power indicator cali
brated in watts output, Indicator Size 4" by 4" by 4an-.
Slant Face , Reads 0-50, 0-400 watts .

A.\lATEUR fliET 114- 95

2 MET ERS
HA ;\ ·O·PASS .'l ODEL BP.144
A nanow biind'pass fi lter with 6 me pas s band and 146
me center frequency. 1 DB insertion loss . 3S DB atten
ua t ion of ha rmonics . Handle s up to 185 watts PI.
Size 4" by 2~" by 2W'. A.\lATE VR ,'Ii ET I II. 85

Write for complete brochures . See your local dealer.
Manufacturers of the finest UHF TV Converter

• Completely revised essential data-latest
international prefixes, Q signals, postal
info., airline distances, time chart, etc,

Now on sale at you r amateur equipment dealer; if not conven
ient ly located you may order by ma il (please add 25¢ for rnailini)
from:

THREE IMPORTANT
REASONS WHY
YOU NEED THE

NEW 1962
WINTER
CAllBOOK
• If your present CAllBOOK

is only eyear old, over 20%
of the listings have been
changed or added!

• O ver 13,000 new amateurs added since
the Summ er, 1962 issue- a not he r ma jor
license increase!

Clipper

Robl'rt Tomil"h K7GYH

Letter

The C hatterbox, made by C -Y Electronics,
is a clever litt le gadget that connects between
your mike and your rig and gives you a re
markably high percentage of modulation. This
little transistorized clip per-filter gives you extra
gain to make up for any deficiencies of your
rig, increases the average percentage of modu
lation to give you much greater talk-power
(p unch) . and keeps your signal within the
2.5 kc bandwidth best fo r communication. The
gadget a lso works just fine w ith tape recorders,
phone p atches, and public ad d ress sys tems.
$24.9,3. Write for poop-sheet and comp lete
price list of different models. C-Y Electronics,
3810 East 3(;,5Ih, Willoughby, O hio.

C-Y sent us one to tryout in the IIQ ham
shack. The reports were very gratifying. We
plugged it into every rig in the place and
bothered everyone who would come hack to
us for a comparison, The universal result was
tha t our signals had much greater punch with
the Chatterbox in the circuit, It m ade quite
a difference on marginal signals on two meters
where fad ing and low signal strength often
took us out of the picture without the Chatter
box. On twenty mete rs we just sounded a
little loude r than normal , , , as one chap said ,
"Now you sound like you are 50 d b over 9
ins tead of 30!"

" '.yn!' :
'\' hy don' t )'OU lla "," a lollll' to the 1>0)' ''' the f a ct that

t he spare s trip" in t he ham"hack TV can e.ll.sil:r be mod
ified. to tune the !"~ band, P u ll one tu rn off the oscilla 
tor con f or cha n ne l s jx a n<t vou've 11'0 t it made. Just
tune the s lu ll' to the proper lloo;ition o nce. I n this ar-ea
we have five T V and sev e n t 'M s ta t ions, just right to
fill a 12 poetr ton tuner,
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Bu iId this Auto Analyzer
for fNn and profit

Carl Henry
191 0 Kirby Ave .
Chettenoc qe 4, Tenn.

HOW ~IA"Y Tl~[ES have you sa id
to yourself, " if only I had a tachometer on this
car"! Xever? That doesn't di sturb me a bit. I
am still going to tell you how to build th is
au to analyzer. You rea lly ~EED to know. It
conta ins among other things a tachometer,
dwell ang le meter, engine wall temperature
indicator, and batte ry voltmeter.

Sounds comp licated doesn 't it? It is. How
ever, think of the satis fac tion of saying to your
gara ge mechanic, " I noticed a slight knock at
1300 HP~[ the other day." Or, "the dwell is
two degrees off" (wha tever that means) .

The whole project was star ted to replace an
<id iot light' on my Corvair, and was ended
when I created this Frankenstein's monster. I
get quite a h it of enjoyment from it however.
Seldom do I drive into a service station with
out someone saying, "what's that thing?" This
gives me a chance to exp lain the theory behind
the circuit , and genera lly gets me faster serv
ice, since they are so happy and grateful to
learn just how the circuit works.

An added attraction is that it en ables you
to tunc up your own engine. The only addi
tionaI eq uipment required is a shop manual
for your particular type auto, and a mechanic.
But on to more important things.

Fig. , : Auto analyzer mounted in car.

20

There are four separate circuits in the au to
analyzer. An y one or all four can be incorpo
rated by the builder into his 0\\ 1 1 unit. The
tachometer is of course the most complica ted
ci rcuit. Hefemng to the circuit di agram, notice
that th e tach input is tied to the high side of
the points. This makes no noticeable difference
in th e operation of the engine, since the load
applied by the circuit is very light. Resistor
RI and capacitor C I form an integration net
work to integrate the pulses. (Along with all
true southern boys, I am trying to find a
segregation network to replace these integration
networks and offer separate but eq ua l facilities
to all pulses, but I am unable to get a toe-hold
on the problem as yet.)

"

•••
To continue, capaci tor C2 feeds the 1I0W

integrated positive pulses to the transis tor ne t
work, which is actua lly a pulse counter dis
guised as a tachometer. Observe that Q2 is
normally cut off by the Q1 collector current
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"THE "SIX" XMTR CONVERTER . . . . ONLY

...• WORKS LIKE A CHARM' " 59995
In North Dakota, South Dakota , See It At The John Iverson

Company, Minot, North Dakota

Continental Electronics, P. O. Box 16, Sumter, S. C.

d rop across H5, and the battery RAL QI is
normally drawing a co llec tor current deter
mined by the base bias supplied by the resistor
H2. \Vhen a positive pulse arrives from th e
ign ition points, Q1 is cut off, the voltage on the
base of Q2 rises, and the meter reads the
co llect curren t of Q2. Capacitor C I and C3
tend to average the p ulses and cause the meter
to read steady. instead of Iluctuuting wildly as
you would expect.

Now, at 5000 RP~I, the points of a 6 cylin
der auto give out with a pulse repetition rate
,,I 5000 di vided by 60 times 3 per second. Th 's
fi gures out to be 250 pulses/ second. With the
prope r value of e l and H6, the meter reads
full scale at this repetition rate. The zener
d iode D 1 prevents battery voltage va ria tions
from affecti ng the meter reading.

The other function s of the ana lyzer arc com
posed of much simpler ciriui ts. The battery
voltage is measured by an expanded scale volt
meter. This expans ion is accomp lished by
util izing the fact tha t an ordinary silicon di ode
wi ll not conduct on less th an 0 .6 volt. A d ivider
is constructed w ith H11 and H12, such that
at 10 volts input to the circuit the voltage
across the diode D2 is just 0.6 volt. The meter
then reads from 10 volts to 15 volts over the
entire sca le. This function is not as convenient
as a batte ry ammeter, bu t is some help in
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dete rm ining whether your generator is chargin:~

the buttery .
The engine tempera ture measurement is

actually a measurement of whether the engine
wall temperature is normal. A conventional
ohmmeter circuit is used, consis ting of RIO (a
therm istor or temperature-sensing resistor ) , U9
(the normal calibra tion resistor ) and the meter.
RIO is mounted on the engine wa ll and 1\9 is
ad justed to center the meter in the normal
zone, after th e engine is warmed up.

The point dwell is measured by an even
simpler circuit. It works by vir tue of the fact
tha t the m eter will ind icate the average con
dit ion of th e point circui t ( tha t is, whether th e
points are open or closed). The meter is con
nected to the high side of the points by a re
sistor ( H8) sufficient to a llow the meter to
read full sca le when the points are open .

When the points are closed, the meter reads
zero. The meter th erefore reads the average
open time of th e points, and is calibra ted ill
dwell ang le, 60 degrees to 0 degrees.

Construction

In order to save space, the analyzer is built
to mount un der the dash of an automobile.
A standard chass is is used , m easuring 6X4X2
inches. The open side of th e chassis is used
as the top , and is moun ted agains t the under-
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Fig . 3: Meter seale used on analyzer.

side of the dash, as shown in lig . 1. A specia l
meter must he used to fit this type of con
struction. This type of meter is called an "edge-

o "wise meter.
Begin the const ruction by punching the

chassis as shown in Fig. 2. After punching the
chassis, mount switch S1. Connect the strap
ami five wires , each 6 inches long to the proper
lugs 011 the switch (see Fig. 7 ). The meter
may now be moun ted. Al though a correction
or read-out cha rt can he used with the meter)
a proper scale is desirable. F ig. 3 shows the
scale used on my analyzer. This will be correct
for everything except an engine whose RP.\I
will exceed 5000. A 10,000 RP~[ scale can
be substituted in this case. Or you call make
up a scale to fit your own requirements . Paste
the new scale over the meter scale, using an
epoxy resin cement. Other cements will buckle
with moisture.

The most difficult part of the construction
is th e printed circuit used for the tachometer.
If you do not have th e means of etching such
a hoard, or a friend who can do it, you can
lise the perforated phen olic board listed as an
alternate in th e parts list. If you use a per
forated board, you must of course wire be
tween the connec tions shown in Fig. 7 with
hook-up wire. Usc ri vets or eyelets at the
connection points, and put the hook-up wire
On th e hack side of the board. W hen the
wiring 0 11 the board is comp leted , mount the
hoard behind the meter on J~ inch standoffs.
If meta l standoffs a re used, be sure they do
not ground any of the wiring. Mount BA I
beside th e board.

F ig. ...J: shows the completed analyzer. You
will not ice that there are connecto rs mounted
on the back of the chassis for the input and
battery cables . These arc optional with the
builder, and should only be used w hen it

lIlay be necessary to remove the analyzer Ire
quent ly from the car. In permanent insta lla
tions, rubber grommets can be used, and the
cab les connected directly to the analyzer.

Oth er components not included on the
printed board are mounted on two terminal
strips, one on each side of the unit. \ Vhc n
th ese co mponents are mounted , the wiring can
be completed. Two 8-32 bolts are installed
head down, one on either side of the chassis,
extending upward . T hese bolts are used to
mount the analyzer to the underside of the
dash.

T hree cables must be run to place the ana
Iyzcr ill operation. Two of these go to the
engine, and the other connects to the battery
fuse b lock, under the dash. Fig. 8 shows the
method of running the engine cables to the

Fiq. 4: Insid e view of t he ana lyzer.

rear; ill th is case 01 1 a Corvair. The fi rst of th ese
cab les is a 15 foot piece of RC-58/ U coax ial
cable. C rouud th e shield a t the analyzer end,
an d leave th e shield un connected a t the other
end . The cente r cond uctor of the coaxia l cable
connects to the high side of the ignition points
( the low side of the coil ) as ill F ig. 9. T he
center conductor goes into the analyzer circuit
as shown ill F ig. 6.

The second cable to the engine can be any
type of two conductor insula ted wire, such as

•

R 9 TO
--..,.......,.,,,.- - REGIJl..,V£O

VOLTAGE
FROM 01

MET ER

l---I -~<9f--l

SIMPLIFIO ENGlt£ TEMPERATUR£ O RCUtT

I
ME TER

oe

f iG S

.00

SIlIIPUFlED aATTERY CHECK ORCUtT.

I

BATT

•••9Y.

..

S1MPL F IEO DwELL METER OR CUIT

Fig . 5: Simplifi ed schematic of the temperature.
battery, and dwell meter circuits.
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MODEL 01-1
RF

DISTORTION
INDICATOR

• Displays RF trapezoid or RF envelope patterns.
Uses 3" scope tube with full mu-metol shield. Green
fjlter provides unusually sharp d isplay, even in
bright light.

J? & ELECTRONICS INC.
~ 424 Columbia Lafoyett~. Ind .

• Trapezoid pattern compares detected envelope of
exciter with RF envelope of amplifier or transmit·
ting converter.

• Specifically designed for correct adjustment of
linear amplifiers. SSB exci ters or transmitting
converters.

• No modifications or internal attachments to exciter
or amplifier required. Rear connections provided
for 50-70 ohm coax lines.

• The accessory Two-Tone Plug-In oscillator Model n-T
provides the signal when making adjustments to
the amplifier or transmitting converter.

• Operates 160 thru 6 meters . NO TUNING required.
Handles any power 5 watts to 2 KW PLUS.

• Built-in. hum free power supply for 117 VAC.

• Comes completely wi red and tested, with 011 tubes
and ready to operate.

Amateu r Net Pric e . .. .• • • . . MODEL 01-1 .• . $99.95
MODEL n ·l . • . $19.95

"
circuit

RING 01' SWITCH SI
EAR VIEW,. ,

Sche matic drawing of pri nt ed
board a nd wirin9 on S I.

0
0 0

0

•,

Fig. 7:

BATTERY " ,~ TO RI
POSITIvE ca cr

" d
m

TO R9 ,
BATTEIlT
HEGATI'-'t;

"
TO eD ON SI ?J TO BATT I.l

Y. TO 8ATT.I -1

CONNECT WITH
WIRE ON SACK,

TO METER ,

Fig. 8: Photo showing cables in c ha nne l to rea r
e ng ine for ta chom eter a nd t emperatu re circuits.

lamp cord . I t connects to the thermistor which
is mounted on the engine block. This thermis
tor is a small bead, about 1/16 inch in diame
ter, mounted in a slender g lass tu be, ~, inch
in diameter and 1 inch lon g. To make it more
rugged, and easier to hand le and mount, put
the thermistor in a brass or copper tube, and
seal it in p lace with epoxy. Longer wires
should be connected to the present therm istor
wires. I used a brass tube }i inch in d iameter
and 2 inches long . A 3 / 16 inch hole was
bored to mount the thermistor, and then the
brass rod was clamped to the engine block.

The third ca ble supplies power to the in
strument. One conductor supp lies power to
the analyzer, through the ignition switch, while
the ot her conductor supplies power to the lamp
in the unit, th rough the panel light switch.
Fig. 10 illustrates the method of picking up
these voltages fro m the fu se block. None of
the cable lengths are cri tica l.

Calibration

Refer to Fig . 5 and 6. First of all, the cali
bration methods will be given. T hen conver
sion to 6 volts and posi tive grounds will be
d iscussed .
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Fig. 6: Complete sche mat ic of analyzer.

,.

To calibrate the tachometer ci rcuit. you
must first understand how it opera tes. Con
nected to th e points, it is a counting circuit,
which counts every time the points d ose. On
a 4 cycle 4 cy linder engine, th e points operate
twice for every engine revolution; 3 times for
a 6 cylinder eng ine, and -1 times for an 8
cylinder engine. Remembering this fact, con
nect the input of the tach ometer to a 60 cycle
source such as the nc line. ( If you use a com
mon outlet there may he a shock hazard ; lise
an isolation transformer. ) Put a 0.02 mtd
capacitor in each side of th e connection . T he
nc line will supp ly GO counts per second to the
tachometer. This will cor respond to 1800 HP~I

on a 4 cylinder engine, 1200 HP~I on a 6
cylinder engine, and 900 HP~ I on an 8. Adjust
R6 until the meter reads correctly.

To calibrate the temperature circuit, use

the values shown on the schematic to begin,
Operate the engine until it has reached normal
temperature. Now ad just the value of H9 until
the meter reads mid-seale. Color the HOT
section of the meter scale red. An air-cooled
engine will heat very quickly when the a ir
flow is stopped or reduced. This indicator will
change into the HOT zone rapidly if th e
engine overheats.

The same procedure is used with th e battery
circuit as with the temperature circuit. A volt
meter is placed 011 the battery as an aid to ca li
bration. \Vhen the hattery reads 12 volts,
ad just H1 2 until th e meter reads mid-sca le as
before.

The dwell meter circuit calibrat ion is harder
in that it is relative to the present cond ition
of your points. If they are not new, either file
th em smooth or replace and then gap properly

Fig. 9: Photo showing connection of RG·58/ U
to low side of coil.

Fig. 10: Battery pickup o n fuse block under dash .
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6 Volt O peration
For 6 volt operation you must make these

changes: first. e limina te Dl and H7; th en
change the resistor va lues as shown in the
parts list.

with a gauge as you would normally do. Then
ad jus t the value of H8 until the meter reads
the correct dwell for your ignition system.
From then on, the points cond it ion is readily
a pparent by varia tions in the meter reading .
You call get a much more accurate check on
p itted points in this manner. The read ing is
not accurate, however, if th e engine speed
e x c e e ds 1000 TIP:'\.

Positive G round Systems

On autos with p ositive grounds. the follow
ing changes must be made for proper opera
tion. F irst, use 2:'\214 ( ~P~ typ e ) transistors
in place of the 2:'\654. Reverse BA1; reverse
Dl an d 0 9 ; reverse the meter; and reverse
C3. This new model will g-ive up to 500 watts A M 1&

C W linear, up to 1000 watts pep o n 6 & 2 wit h
a 7034 final . 60 C.F . P. M. b lower. Requires ap
proxim a tely 5 watts dr-ive o n 6 & 2. Voltage r e-
Qui red- pla t e 800 to 2000 at 250 m a , screen 300
volt s, bi as-50 volts.

Our New Model 1062
f or 6 & 2 Meiers

$ 119 .95
$319,90

-:
-

~
~

~
-
~-• -- •- Q 0 1/~ *

Price--$199.9 5 less power supply.

P ower llupply
Both onlyHenry• • •

50c

JEFF-TRONICS
fo r the finest in Ham Gear and

Military Surplus Electronics.

73, Hwy. 35
Eatontown, N. J.
(201) 542·0B40J&D LABS

Ante,lna Rel ay. ceramic in 5ulaled , DPD T 15 Amp. contacts .
2'· .. ::J" .. 1% " . S Jleclfy ectt volta ge, l2V . ee. 6V. AC, 115V.
AC. $2.50 (II
RF Cabl e, 10 ' 3" long . RG- 8 /U with UG .21 /U t ype N eon.
neet er on ea. h tr.d . 4 Ihs. $ 1.25 eac h, 10 t or SlO.OO.
Aud ,o Oulp l>1 Iran i . 8lYlO onml p.p fa 4, 8, 16, 500 t hms. 15
walh. Good rrioponse to 15 Ke. 3" J. 3'/J " .. 3 '/J". 4 lb.. 52.00.

'"Po.. er t rans. 395· 0·395V. 200 ma., 5V. 3A., 6.3 V. 3.3 A.
30/,," J. 4'/J" .. " " . 7 ~bs. $4.00. (3)
6 BQ5jEl 84 tu bes. Bran d ne.... mad e in Germany. 51.00.
Th #' j"I1",,'i,, 'f 2 i'..m . ar,. mad.. I." .. . . '0 ....r . , ..... . .
Fili.me.,t t rarn . • 2 wind ings each 12.6V. I Amp. 2,/.." J. 2" J.

2~~". 3 Itt$. 51.95. (4)
Po...er tran l . 125V. 20 mOll .• 6.3V. 0.6A. 1%" x 27/ , " J. I '/J " .
I peun d, $1 .50 ( l ooln l imila r t o 4 a bovl)
"" ' '' ~ .. a., .1 "ml. l.. ''''''''g''. a,..1 i .. Ohi.. ".1,1 :' '7f, ...1...

'ax . ..j,, )" ..x .... u i~ ""/ ,.".1",/.
In our new ea uiunu nt de nt . . lI' e have In ~ loc k Drake 2B re 
ce ivers, New· Tr onin " Hu, Uf r," Nat ional receivers. HV·Qa in
s ntennas . Finco antennal , Promier chauls & cabinets. Ameeo.
So notGne.
4791 Memphi s Ave•• Cleveland 9, Ohio, SH 9a4237

TV - CAMERA
BUILT AT
LOW COST

DETAILS
DENSON ELECTRONICS

CORP.
Box 85, Rockvill e. (;onn.

P .rts U st
wat ts e c a nd voltage mrmmum.
el -0.06 mrd. 600 wvde, pape r tubular
C '!- (I.OOI mfd, 400 wvdc, ceramic
C3-20 m fd, 25 volt, electrolvtfc
R I-2200 ohms, ~~, watt carbon resistor
R~- 1 8 kilohm (1 2 volt battery); 10 kilohm (6 volt bat-

tery) . Ih w att carbon
R:~- I OOO ohms. Yo! w att e m-bon
R4- 47 ohm . Yo! watt
R5- 4700 ohm (12 volt batterv) : 390 0 oh m (6 volt but

tery) , I wa t t ca rbon
HG- t ll('honwter cnHb rution resistor; 2200 ohm . 1 watt

fo r 6 cyli nder e ugt ne with 12 volt batte ry
lt7-470 o hm, 2 w att e m-bon
Uil-dwell ca libration fl'l4i >l to r : 15 k ilo h m , 1 watt for r,

cy li nde r e ngi ne w it h 12 volt bn t ter-y and 33 del{ l"l'C
normal d w e ll anete.

R9- h 'm I'e ra t u re calib rntiflll resistor ; w it h nir cooled en
e tne a nd 12 volt hat t e r'y , 8.2 kiloh m, 1 watt,

R IO- the rm is to r. Glenn ite type 51 P AI, 100 ki lo hm . head
in g tasa probe. Avai lab le f rom I.a fa yette Rad io .

Rll -fil"OO ohms (12 volt battery ): 39 00 o hms 6 volt bat
tervj. 1 watt.

Rl2-battery calibration rc alstor ; 390 oh m . lh watt for
12 volt battery.

81-slide s w itch , I circuit .s position . La fa yette st ock
# 8W-H or equjvalen t

M- I m illi a m pere m ete r, edgewise type, Lnfnyette stock
#TM-2 1 or equ ivalent

Ol-Zene r diode, Motorola type IMI 2, nvn tln ble from La
Iayet.te R adio Co rp.

Dz-c-af ltcon d iode type 1N5a ii or equ ivalent
QI - 2 N fi 54 t ransistor ( lll'J'll ti\,e I{ruu n.lj; 2 N2 14 (po!li.

tlve :::; r ou n rl )
Q2 - 11a me a s QI
Chn llll i i<- La fllyetle #M C-1 59 or- equl vn le n t
P r inted board- La fayl'lte M8-519 or equjvuIen t (niter

nat~ 1 P e r fo r llt 2'l1 ooard- Ln faYl'tte 1\1 8 -304 or
eq uivalent

xt vets revelcts for boa r-dte--Lafnyet t e 1\1 8_7 :~2 or equ iva le n t
La mp--with 12 volt butte ry. type ; 53 ; w ith 6 volt bat

te ry. type '::51, either with socket.
All a hove lis ted part.s ava ilable from Lafayette Ra d io

Corp.
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is necessary if the antenna is gamma matche-d,
e tc . If 52 ohm line is used, the resulting im
pcdnuce is 200 ohms which will match 200
ohm twill lead ( KT-200, etc. ) or beams that
are 'T" match ed.

By the lise of ladde r line and impedance
matehing buluus. the required impedance can
he obtained wi th a substantiallv lower line
loss th an can be gotten with coax. \ Vithout
invest ing any extra money in your rig, you can
double your E HP on 2 meters ( if you arc using
100' of IIG8/ U) by just repl acing the coax
with ladde r line. 011 the 432 me band, IIG8/ U
has a loss of approx. 6-8 db per hundred
feet. T he 300 ohm lad der Iine has a loss of less
than H2-2 db for 100' of line. T his means
that with RC8/ V, only 15-25% of the power
reaches the other end of 100' of coax. \Vith
the ladder line, over 751: of the power reaches
the antenna with the same length of line.
On a band where there is a power limi t of
50 watts , the power lost in the line is irre
placeable as it cannot be made up by incrcas
ing the input . Even if it could be replaced by
increasing the input, power at this frequency
is expensive to generate and the extra p ower
could be put to much better use than h eating
a length of coax. The losses become Important
on th e receiving end where there is a fi xed
amount of tube noise (as low as it is ) and
eve ry bit of attenuation by the tran smission
line reduces th e signal-to-noise ratio that much
more. (The same amount of noise and less
slgnnl.) If a weak signal is received at th e
antenna, there is very little chance that it will
he heard if coax is used because of the rcduc
tion of the useful signal-to-noise ratio.

If there is a situation where a 432 me signal
reaches the antenna at a level that is 4 or 5 db
higher than the front end noise of the converte r
and 100' of RC8/ U is used for the transmission
line, the signal will not he heard ( the signal
wil l reach the converter 6-8 d b weaker be
cause of the line attenuation and will be 1-4 db
below the noise ) . If ladder line is used (with
a loss of less than 2 db ), the signal will he out
of the noise by 2 or 3 db. T he examp le cited
is far from uncommon and having a low loss
transm ission line will make the difference be
tween no QSO and solid ropy many times. The
advantages are multiplied when low loss lines
are used on both ends of a QSO.

The lengths for the various bands are given
below.
50~tc.-76" low end, 74W' high end
144~fc.-26}2"

220~fc.-17}2"

432~ Ic.- 871"

I
I

I
I

l.AOOEI'l UN[

....u.. l.AOD[III UN[

---

T O I(..TA

TO ntTA

TilE HlGIl LOSSES of coax all the
VHF and UHF frequencies make the lise of
open wi re transmission line ( ladde r line ) very
practical and economical, especially consider
iug the high cost-per-watt on 144 me and the
even higher cost-per-watt on 220 and 432 me.
O rdinary 300 ohm tw inlead will work, hut
the tubular polyfoam is recommended . The
lowest loss possible can be achieved by the
usc of ladder line. T he loss of this line is verv
low compared to coax. At 2 meters, the loss (;r
100' of RG8/ U is about 3~ db. The loss of
300 ohm ladder line is about %db for the same
length. T ranslated into power, this means that
about twice the power reaches the antenna
with the ladder line. Losses on the other bands
are proportional to the freq uency. 300 ohm
ladder line does not seem to be a standard item
hut it is available from Lafayette Radio. The
cost for 100' is only $1.90 (Lafayette stock
no. \VH·125 ) which is so much more econom i
cal than HC8/ U that it would pay to use it
even if the losses were eq ual.

Most transmitters are designed to load into
a 52 or 72 ohm unbalanced line (coax) and
not into a 300 ohm b alanced line . A coaxial
half wave balun can be used to match the
ladder line. The bnluns have an impedance
ratio of 4 :1, so if 72 ohm coax is used, the
resulting impedance will match the 300 ohm
line quite well. The impedance can be changed
back to 72 ohms by another balun connected
in reverse at the antenna end of the line . This

t ar ry l evy WA21NM

Coaxial
Baluns

TO AHT
... \VA2IN~1
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kit only $5995!

5763 mixer
2 082 regulators

HIVERTER-
6eL6 osc.
6146 amp.

50

SSB-DSB
AM-CW

SIDEBAND extends your range amazingly ... gives you VOX operation
... makes amplifiers extremely simple for higher power. SIDEBAND gets
through first when the band starts to open ... even works through aurora
flutter. Now you can go on sideband on six meters with the Hiverter with
utmost simplicity. You'll need a source of 20 meter sideband, the HI·
VERTER and a power supply. Any of the popular sideband exciters
or transceivers will give you the ten watts needed for the HIVERTER 50.
The $29.95 Heathkit HP20 power supply delivers the voltages needed:
600 vdc @ 150 ma., 300 vdc @ 60 ma., 130 vdc bias, and 6.3 vac @
2.65A.
The HIVERTER 50 will run about 50 watts PEP input (30 watts output)
on sideband, about 40 watts input on AM phone and 50 watts on CWo
You can work that CW DX and all the transceivers with this unit ... and
still be ready when the band starts to open up to blast away on SSB.

The HIYERTER 50 is available wired and tested. complete with all tubes and crystal.
less power supply. for ........•................. ..• .. .. .. ...... .. .... .....•. $99.50
HIVERTER 50 KIT. complete with tubes. crystal and two prewired and tested printed
eircuit modules (very little to do, really), less power supply .... ....... . ... ....• $59.95

Send tor r~. lilt If
.... r. thin 80 printecl
circuit kilL

I ll S..... ____ .n.

6 or 12 M eter model. .. $14.95 post paid.

PREVERTER
50 & 144

THE BEST PREAMPLIFIERS AVAILABLE
AT ANY PRICE - TRANSISTORIZED 
12 volt. NO NEED FOR EXPENSIVE HIGH
VOLTAGE SUPPLIES - LOW NOISE
FIGURE-
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Selectivity

PIus

Don W herry W bEUM
212 1 Grand View Drive
Camarillo, Cali fornia

W IT H t he addition to our ranks of hun
dreds of new amat eurs each month the

time is r a pidly approaching, if in fact it is not
already here, when i t will be nearly im possible
to carryon a con versa t ion with anyone but
t hose with the loudest s ig nals. T he on ly solut ion
t o that problem, it would seem, is to utilize
eit her greater and greater receiver select ivit y
or some other spect r u m sa ving device. SSB with
it s sing le sideban d and reduced bandwidth char
acteristics has allowed ou r receiver select ivity
to approach the optimum for f one, but let's
look at the C\V picture as it stands today.

A selectivity cur ve f or a C\V receiver could
be obt a ined which would have a half power
point (3db) of one t o two h undred cycles. This
bandwidth might be adequate, but let's exam
in e such a sit ua t ion . To obtain such selectivit y
the passband must be very sha r ply peaked,
wh ich present s a k nife edg e cen te r frequency.

This is great except for one s mall deta il- no
one could copy the code passing through be
ca use of t he excessive "ringing" of t he high Q
ci rcu its necessary. This means that t he nar
rowest usable passband must be sever a l hun
dred cycles wide at the 3db poin t to be even
remotely usable, a nd even then t he r inging
pr esents a difficult and tiresome experience to
t he operator. This ringing has been alleviated
to some degree in t he flat top cha r act er ist ic
curves of the mechanical fi lters, and by the
use of low frequency if st ri ps , but again there
is a limit to t he nar rowness of t he passband
which will allow a readily readable signa l to
pass. It becomes obvious, therefore, that som e
new approach is necessary if we are go ing to
improve our lot-which brings us to the su b
ject of this a rticle.

Several years ago a method of improvi ng
our CW reception was presented which utili zed
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12AX1 ""12AX1 ""12AX1

28
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IT£Kt ) IT£Xr) '" Wt:"' 3MC1 ""
f-1 f%l-

cs xa , '" .OO3~ reoo

• /f~ ""I '" © I
~ ~ \i- --- " --- ---cs
~

,
'"" ", ea "scce coo soc occ

"' '""' '" -
'" i:!& "lo><>00 "Ol/T P\)T

-~ "" - IS VDC

_:!:. 1 -::-Al l RE;SISWflS AN€ , wATT • ~OOK lAP."""t

'"
~, ~,

12AX1 12AU1 caRu 12AU1

"•
'" '""" '"

+2ZO VDC• •

Fig. I

73 MAGAZINE



The HAM-M gives you both!

CORNELL
DUBILIER

we've made field modificat ion ki ts
avai lable for servicing older units.

At $119.50 amateur net, the HAM·M
is the greatest rotor value around!
For technical information, contact Bill
Ashby K2TKN . Your local CDE Radiart
Distributer. has the HAM·M in stock.

Right from the shipping carton, the
HAM·M is ready to use with almost
any antenna/support structure corn
bination. That's versatility!
What's more, our warranty records
show that the more than 10,000
HAM·M rotors now in service have
logged more than 268 million hours
of service. That's dependability! Of CORNElL.DUBILIER ElECTRONICS. DlV. OF
course, we've made design changes FEDERAL PACI FIC ELECTRIC CO., 118 EAST
along the way to improve the best, and JONES STREET, FUQUAY SPRINGS. N. C.
.'COE makes a complete l ine of t h e w o r ld ' s f i nest roto rs : H am. heavy-duty automat ic . heavy-duty m a nu a l.
s t and a rd·d uty automat ic. s t an d a rd·d uty manual .. .and th e in d us try's only w i rel ess remote contro l rot or syst em!

the principle of passing a low frequency audio
s igna l from the rece iver through a bandpa ss
fil ter, rectifyi ng t his ac signa l a nd using t he
dc voltage thus developed to trig-ger a n ext er 
na l osc illator. In t his manner t he operator was
hea r ing the triggered oscillator a nd not the
or ig ina l signa l a s presented by the receiver.
This circuit presented an idea which seemed
to have consider able promise, however the uni t
as described had seve ra l weaknesses a s some
of you who tried it found , They were, I-inad
eq uate filter, 2- something less than positive
keying, 3-tr icky to adjust and 4-no way of
actua lly hearing the original s igna l f rom the
receiver simult a neously with t he keyed vers ion.
This latter featu re, a t first glance, mi gh t not
sound impor tant, but t hose of you who may
have tried t h is device can a ttest to t he utterly
helpless feeling you experienced when the
oscillator ceased to trigger and you were con
fronted by a deep s ilence, with no way of

knowing if you r contact had drifted up, down,
or j ust faded away.

The unit to be described here is related to
the original device, but has overcome t he un
desi rable cha r acte r ist ics of its predecesso r .

Looking at the schema tic ( F ig. 1) I will
take you rapidly through the circuit operation
and then go back and comment on the va r ious
details. T he first tube in the unit, VIA and
VIB, takes the signa l a s received from the
receiver and amplifies it through a very nar
row passband filter. This filter is placed in the
plate circui t of the amplifier tubes and consists
of two high Q inducta nces tuned to t he desired
Jrequenee by two condensers. The s igna l is
t hen rectified by two diodes in a voltage dou
bling ci rcuit wi t h the resultant de voltage used
to tr-igger a fl ip-flop mul tiv ibrator, V2A a nd
V2 B. T his multivibrator then turns "on " a nd
"off' a keyer tube (V3A ) which keys a neon
osctlntor, the output of which is fed into the
g r id of V4B, a nd into the output of the unit.
The second input cha nnel goes to V3B where,
bypassing t he filter, it is amplified and passed
to the grid of V4A. There it is mixed with the
out put of the neon oscillator and presented to
t he output. It is apparent even by now t hat
th is device ha s corrected t he major difficult ies
inc ident to the origina l model.

A more detailed brea kd own of t his circuit
is a s follows : The fi r st t ube VI A a nd VIB has,
8 S its two plate loads, a high Q tuned circuit
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which is resonated, in this case, to 500 cvcles .•
As you know, select iv it y is a percentage s it u-
ation, so to get a real narrow passband a low
frequency s ig na l from the receiver must be
used. A frequency lower than 500 cycles could
j ust a s well be used if more select ivity is
desired-more about that later. T he two in
ductors used in the filter here are UTe va r i
able inductors of the VlC type. These arc
roughly tuned to the desired frequency by t he
ca pacitor s C3 a nd C4 with the fi nal peaking
done with t he slugs. Any type inductors can
be used, but t he job of peaking will have to he
done by padding t he condensers a nd t his is
much harder than turning a slug . A VI C-I 5
w ill tune to 500 cycles with a condenser of
0.02 shunted in parallel. However if you wish
to change t he reson an t f r equency to a lower

•

value use t he formula F
1'--:--:---:=== where C

6.3 V LC

F igure 2A s hows a typical keyed CW "dot"
after pass ing through a narrow passba nd filter
circu it. T hi s sloping of t he start and fi ni sh
shows why it is so difficu lt, if not impossible ,
to directly copy the output of such a fi lter.
\Vhile the rectified voltage, as f ed to t he multi
vibrator , looks like "a" on 2C , if the action
of t he multivibrator can be made to t ake place
at some voltage above zero as on line "x" of
2A and the neon oscillator can be keyed on at
th is point then the tone, as heard, will start at
"c" on 2C and stop at "d." This will give an
output s ig na l sha ped a s shown in 2B, effec
ti vely el iminating the slope, or ringing, of the
select ive filter. This is done a s follows. The
multivibrator circuit is designed so that V2B
is normally in a sa t u ra ted condition. Under
these crcumstances V2A, which is cut off, or
nearly so, has the full plate voltage at its
plate. This voltage when applied to the grid
of V2B through RiO, consequently holds this
grid at a slig ht ly positive (or zero) voltage.
This, a s mentioned, causes plate current to
flow through V2B and causes a large volt age
drop through R 12. This lower voltage fed
t hrough H9 to the grid of V2A fail s to over
come the neg a t ive b ias voltage on this grid and
leaves it at a negative potential, or the tube
in a cut off (or nearly so ) condition. T hi s mul
t ivibrator is known as a flip-flop circuit which
means that it can rest in either t he cond ition
descr-ibed or in t he reverse condition , in which
V2A is heavily conducting a nd V2B is cut off.
However , in thi s applicat ion the circu it is un
bala nced which means t hat, while at rest, V2A
will always be in t he cutoff condition a nd V2B
will a lways be in t he heavy current carrying
s ta te. Now when a sig na l passes throu gh t he

is in f a rads a nd L is in henr ys. Remember
again that the lower the resona nt f requency
t he better the selectivity. T he inducta nces used
in t his model a re V IC-9 wh ich have a low in
ducta nce requiring a rather large condenser
in shu nt. This lowers the Q somewhat and in
creases t he bandpass, but even th is u ni t ha s a
bandwidth of 90 cycles at the 3db point.

The audio sig nal leaving V1B is t hen fed
into a voltage doubling rectifier circuit which
uses any good diode such as the l N63 or the
older lN34 . The diodes are connected to fur
ni sh a positive voltage output. T his rectified
voltage is then smoot hed by C6 and fed into
the multivibrator input circuit. C6, by the
way, does more than just smoot h the rectified
voltage; the noi se sp ikes from auto ignition,
vacuum cleaners, etc., are effectively taken out
by this condenser.

The multivibrator circuit, V2A and V2B,
is the heart of this unit and as such warrants
some detailed di scussion. Going back, if you
pass a squa re wave, such as a keyed C\V s ig
nal through a high Q circuit with its h igh se
lectivity you reshape the squa re wave very '
badly. This is what causes the ringing sound.
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filter and is rect ified into a positive pulse by
the diodes a nd applied to the gr id of V2A it
ove rcomes t he negative bias and st a rts a cur
rent flow t hr ough the tube. T his in turn in 
creases the volta ge drop through R8, decreas
ing the voltage at V2A plate which, in turn ,
decreases t he positive g r id voltage on V2B a l
lowing the bias to take over on t hat tube, t hus
decreasing t he plate cu r r ent flow through its
plate load resistor R12. T hi s, of cou rse , in 
creases the vol tage on the plate a nd, f eeding
t h is increased positive voltage through R9 to
the grid of V2A enforces the original pos iti ve
s ig na l pulse a nd flips the circu it over t o the
opposite condi t ion it a ssumed while at r est.
Now when the sig nal is removed by the end
of the dot be ing sent , the voltage on the grid
of V2A goes down and sta r ts the en t ir e se
quence in reverse, Forcin g the circuit to flop
back to its original condition. This is why t his
circuit is known as a flip-flop cir cui t , with
its characte r is t ic ability to change rapidly (a
few microseconds) from one con dit ion to t he
ot her .

Just how does t h is apply to this device ?
Let's look at F ig. 2 again. Let's sa y , for ex
ample, that the sig na l is plus 2 vo lt s in value
with t he t rigger level set at plus 1 volt (line.,
"X" "on2A or a t points lIC" and "D" on 2C) .
Look ing a t 2C again, a s the s ig nal voltage
builds up , from zero to one volt ( point "C" )
the multivibrator remains in t he original no
signa l .condit .ion , however upon pa ssing the

,-
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one volt lever V2A st a rts to conduct and due
to the a ction of the mult ivibrator inst antly
flips over t o full r everse condition from the
or igina l st a te. At the end of the dot the vol
tag e at the g rid of V2A st a r ts to fall a s shown
on 2C and a s it passes poi nt UD" the plate
current of V2A st ar ts to fall thereby revers
ing t he sequence of even ts with V2B and
floppi ng the circuit inst a ntly back t o t he origi
na l condit ion.

Now why do we do this? We have taken
a squa re bur st of sig na l, representing a dot
for example, a nd in passi ng it through a high
Q se lect ive circuit have destroyed it s original
s ha pe and t hen we have reshaped it back t o
its original sha pe by the action of the multi
vibrator. This will allow us to use this re
claimed signal to trigger an oscillator on and
off to g ive us a clea n , positive keyed output
s ig na l thus overcoming on e of t he prime ob
j ections t o the origi nal cir cu it of a f ew years
back.

The oscillator is a typical neon bulb relaxe
tion oscillator comprising of R13, R23, R14,
C7 a nd the neon bulb NEt. This circuitwould
be normally oscillating except for the action
of t he keyer tube V3A. This tube has its grid
in parallel with the grid of V2B so that in
a normal no sig na l in put condition the same
plus voltage is ap pli ed to its grid a s is applied
to t he grid of V2B. This sa t u ra tes the tube
which ca uses such a large voltage drop
through RI3 and R2,2 that the n~on ~~lb f~.~lgl, .



to oscillate. \Vhen the signal is applied to the
unit the multivibrator tube V2 flips over ,
which cuts off the plate cur rent of V2B and
V3A. This cut off condition of V3A removes
the tube load through Rl3 and R22 thereby
raising the voltage on the neon bulb thus al
lowing it to sta r t oscilla t ing. When the signa l
ends, the multivibrator flops back and stops
the neon bulb from oscillating-this explains
the "why" of the multivibrator.

The output of the neon bulb is then taken
off Rl4 and fed into V4B where it is ampli 
fied and delivered to the output phones, or
possibly a sma ll speaker . A spea ker will prob
ably need another st a ge of amplification how
ever.

The second channel comprising of V3B and
V4A is a st ra ight amplifier which takes the
normal output of the receiver, before it passes
into the filter circuit, and after passing
through V3B is fed into V4A. It is there am
plified and mixed with the output of V4B by
the common plate load resistor R17. Either
signal can then be heard, or both can be heard
at once, depending upon the sett ing of the in
dividual volume controls Rl4 and RI B. F or
normal use RIB is set for comfortable output
level and with R14 set at zero, a signal is

tuned in, in t he normal manner. If interfer
ence conditions require it then Rl4 ca n be in
creased and the receiver t uned (or the BFO
adjusted) until the beat note is of t he proper
frequency to pass through the filter network.
The neon tube will then be triggered and can
be heard in t he out put by adva ncing R14.
The original signa l with its interference, com
ing in on the ot he r cha nnel through RIB, ca n
be eliminated by turning down that volume
control until it no longer bothers-to zero if
)'OU desire. The interfering signa l must be
outside of the passband of the filter of course
but s ince this band is only 90 cycles wide at
the Sdb points, and can be made much less
than that by lowering the resonant frequency
of the filter, this usually can be accomplished.

The power supply is normal with nothing
critical. The only thing about it, which might
be termed unusual is R21, which sets the nega
tive bias on V2. The value of this potentio
meter might have to be changed if a lower
plate voltage is used. If so a 2K potentiometer
should be OK. The important thing is to have
the grid voltages on V2 a s described. R23 can
be adj usted to set the plate voltage to 220
vdc if it is normally higher, or ca n be omit
ted if the out put voltage is below 220.
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" I've had them all and this receiver tops t hem
all," K60l, Santa Barbara, Ca li f.

* * *"Particularly like the variable passband,"
W6KHH, Novato, Calif.

* * *
"Excellent on SSB and CWoHave compared with
receivers costing up to 3 times as much and
sensitivity and selectivity of 2-8 is as good or
better." WA2POH, Rome, N. Y.

* * *
"One of the most surprising pu rchases I have
ever made. Performance is superb in every way.
First receiver ever owned that exceeds advertised
claims." W5NKE, Jacksonville. Ark.

* * *
"In 20 years of hamming have never been more
pleased. Operate 40 CW and the 2-8 has the
selectivity to make OX chasing again worth
while:' W6WAW. los Angeles, Calif.

* * *
"Didn't know so much receiver could be built so
compact and neat. Best I've seen for SSB. It's
a pleasure to get on the air now."

W5WJQ, Th ibodaux, La.

* * *
"The 2-B is my fifth receiver. but the best I've
had:' LXIOE, luxembourg

•

MOD E L

DRAKE

$279 9 5
AMATEUR NET

•-

t
:"..."'.

'.-...,It has been gratifying to read comments
of 2·B users on their warranty cards.
Here are a few ...

"The 2-B is not a receiver. it's HUMAN. Cuts up
those novice bands like hamburgers."

KIMJS, Lexington, Mass.

* * *
" Have owned and operated ma ny receivers in
40 years of hamming but the 2·8 is the best. It
has everything." W2JJ. New York City

* * *
"Excellent! Really amazed at its performance.
Stable as a boulder, even with 'fist test: Would
be worth it at twice the price,"

K6HIU. San Diego. Calif.

* * *
"Wonderful! Can't see how such a small box
runs rings around my big _ " (5 months later)
"After 2000 OX contacts I can't see how it per
forms so well at such a price and small size:'

W9GFF, Chicago, III.

* * *
"Am studying for novice and f ind the 2·B an
excellent receiver to pick out stations for code
practice," Alex H. Tinker, Jr•• Scottsdale, Ariz.

* * *
"Very stable, real good AM receiver."

KSGYU, Kilgore, Texas

* * *
"After searching for a year have concluded the
2-B comes closest to perfection. Everything in it
is aimed at communication effectiveness,"

HPIFQ, Panama

For more information ask your distributor or write us. Coming soon TR·3 All ·Band Transceiver

Box 187-A
R. L. D R A K E COM PAN V Miamisburg. O hio
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Perhaps we should go through a brief "set
up" procedure for the unit. By steps it is as
follows-

1. Remove VI, V2, V3 and turn on the
power supply.

2. Adjust R23 (if used) to give approxi
mately 220 vdc to the unit.

3. Plug in a pair of fones and you should
hear the neon bulb osci1lating. Adjust
RI3 for the tone desired and R14 for the
correct volume.

4. Insert V3 and allow warm up time. The
tone should stop.

5. Plug the unit into receiver, or into an
audio oscillator , and adjust RIB for
proper volume of signal heard in the
out put.

6. Insert V2 and allow warm up time. No
change should occur.

7. Insert VI and allow warm up time. With
no signal into the unit from the receiver,
or oscillator , no change should be de
tected. 'Vith a signal in, if it is of the
proper audio pitch, it should key the
neon bulb, which can be heard in the
output. Adjust the receiver gain until the
noise does not trigger the unit.

B. Now tune in a signal in the normal man
ner and, as the tone goes through the
passband of the filter the neon should
plop into oscilla tion in step with the sig
nal and you can hear either one individu
ally or both at once as you desire. If
you use a filter frequency of 500 cycles
or lower this neon signal will plop in
and plop out as you tune the receiver
leaving interference noise, etc., noticeably
absent.

In case, a f ter s tep 4, the neon tube does
not s top oscillating, check the voltage at the
grid of V3A. This should read zero or slight
ly positive. If it is not-and after the wiring
has been checked for a mistake--check the V'OI
tage on the grid of V2A-this voltage should be
approximately one volt negative. In case these
r eadings are reversed with V2A positive and
V3A negative and the wiring checks out OK,
the value of Rll will have to be changed. In
fact it might be advisable to put Rll in as a
pot. of 20K value and mount it on the back
of the chassis especially if you deviate from
the 220 volts de used on this unit. The plate
voltage is not at all critical, in fact and any
thing from 100 to 250 volts can be used-if
you adjust Rll and R21 · for whatever you're
using. Going back, if the grid of V3A is not
zero or alightly positive with no signa l input
it must be made so by the adjustment of RH.
Then with a signal going through the filter,
the grids of V2 will flop back and forth from
zero to minus. The readings should be, for
V2A, from a pproximately minus one volt to
a plus half volt or so and f or V2B (a nd V3A )
from approximately zero to t hree volts nega-
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tive or so. These are the only critical features
of the unit, and these are not especia lly so.

You have noticed from the photo that this
unit is constructed on a printed circuit board.
This is for no special reason except that I
recognize this to be a good method of con
st r uct ion and enjoy laying out the boards. It
was done in my home workshop using a sma ll
artist brush and ordinary enamel for t he re
s ist (the name for the material which covers
the copper that is to be left after etching).
The etchant acid was placed in a glass dish
and warmed slightly before the board was
immersed. This warming is not necessary but
it speeds up the process. A very mild w~rm
ing is sufficient, in any event , and for best
results keep st ir r ing the acid with a wooden
paddle while the etehant is working. Laying
out the circuit board is not complicated but
is tricky and probably could be the subject
for an article in itself. If it is desired to copy
the board used here, Fig. 4 is an exact layout
drawn to sca le.

Th.is completes the descript ion of t he unit.
It WIll he found to be a very r eal a ssist in
copying signals through QRN and QRM. One
of the requirements is, of course that the de.
sired signal be not too far down in the mud.
If the noise triggers the neon while you are
trying to dig out the signal the device is of
limited use. However, the action of C6 does a
good j?b of elimina t ing noise peaks, so many
times It wou.ld appear that you are, in fact ,
~elow th.e nOise .level while the unit is operat
tng sat tsfacto r -ily. Generally speaking this
unit will be of the most value to the Novice
or "rag chewer." It would seem that by the
condition of the bands these days only Heaven
can help the DX hound.

One more comment on the circu it-one r e
sis tor that shows on the schematic is R6. This
potentiometer was used to set the threshold
level for the neon oscillator keying and theo
retically was a useful adjunct to the unit,
however, in actual practice it was found to
be excess baggage and it is r ecommended that
it be omitted. The threshold is set close enough
by R5 and the volume cont rol of your receiver
can be used to meet the level r equirements
very easily.

The unit as described, is, in fact, a prototype
?nd .any b':Iilder can probably improve upon
It With a Ilttle thought. But in any event if
you think you need some more selectivit y for
your code contacts-and who doesn't-get the
old head gears turning, the solde r ing iron out
and I!ive it a go. . . . W6EUl\I
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Hybrid : Wor~s on SSB (VOX) ud AM ..• or
even CW!

It is the Waters Universal Hybrid C oupler. one of
the hand iest gadgets you've ever seen for the
hemsheck.

It is a Phone Patch, con necting your rec eiver a nd
transmitt er to the phone lines,

WHAT IS IT?

o~-<t""c__--I

Leury l evy WA2lNM

,.

T HE rate of change limiter is one of the
first big advances in noise limiter design

that we have had in quite a while. I won't go
into a d escription of all the advantages of
the limiter as Jim Kyle K5JKX, has done an
exeellent joh of that already. ( See 73 maga
zine, Apr., 1961 , P. 16. ) After looking at
table 1 of Jim's article, I decided to see if
those seemingly impossible figures were true.
To do this. I installed a rate of change limiter
in my 2 meter mobile transceiver.

The original circuit had a few faults, but
these were mainly in connecting the limiter to
a receiver. One problem was that there was
no place to connect tbe Ave line, and another
was that there was no way to disable the
limiter, if only for comparison purposes.

The necessary modifications are shown as
bold lines in the schematic. AVe voltage
equals that from a standard diode detector.
The diodes used were a pair of 1 N29Ss but a
12AL5 would probably work better.

I noticed that the ad dition of the limiter
lowered the audio sligh tly so if your rig docs
not have spare audio gain, it may he neces
sary to add another stage of audio. A nuvistor
will work fine and takes up very little space.
Details are shown in Fig. 2. Since my trans-

Using the

Rate-of-Change

Noise Limiter

DO'

."
I-

,.
" T·o T·o .,,,,'",

= - -
FIG. ,

Ta pe record your CO's-OX contacts-messages
etc. Tape record and plclY bad on the phone too.

See Yo ur Distributor .• •

U TIVERSAL HYBRID
COUPLER

-eec o.ly $49.50
6 CW4

'" Se e page 54 in Sept. '62 73.

,.
WATERS MFG.

WAYLAND, MASSACHUSETTS

FIG Z
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ceiver uses a scrlcs-purullel heater st ring, it
was necessary to change the 6U8 to a 12AX7
and connect the nuvlstor ill parallel with the
12AX7. Anoth er solution would b e to add a
second nuvistor as an rf amplifie r.

The results arc amuztng, as the limiter

completely eliminated all ignition noise from
my XK- J40, which was so noisy that I gave up
trying to opera te 2 meter mobile from it . \Vith
very litt le effort, it should be possible to add
this limiter to an y receiver, and e liminate al
most all qrn. . .. \VA2IN~ 1

73 Tests the

Roy Pefe nberq W4WKM
J ohn Bowden W4SYJ

Heath HR-20 Mobile Receiver
- ANOT II E H ~[OBILE RECEIVEH?

W ell, 1I0 t exact ly. W hile Heath calls their new
IIH-20 kit a mobile recei ver, an SSB receiver
and, a t times, a mobile SSB receiver, it is
more than this. The IIR-20 is an advanced
design amateur band receiver, less power sup
ply, which provides, in a compact p ackage,
those receiver characteristics and features
which Hea th believed would provide the most
performance for the money. As far as the
writers are concerned, Hea th has a winner.

The II R-20 Receiver is a 7 tube (plus gas
regulator, Zener diode and transistor reg
ulator) single conversion superheterodyne re
ceiver designed for C\\', SSB and A\ l recep
tion in the 80 through 10 meter amateur
bands. Modern design techniques and com
ponents insure excellent performance in all
modes. Before we go into the circuit details,
a few comments regnrd iug the design phi
losophy and history of the lIH30 Receiver arc
in order.

As shown in the photograph, the physical
configuration of the HR-20 is similar to that
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of the previous Heath mobile receive r, the
~lH-I Commanche. .Much of the circuitry, the
pan el layout and physical dimen sions of th e
origina l model have been reta ined. The major
changes are in new features for improved SSB
reception. Included in these are replacement
of the origina l variable frequen cy BFO with
a d ual freq uency, crystal controlled oscillator
for selectable sideband operation, selectable
AC C time constant and a transistorized high
frequency oscilla tor filamen t voltage regulator
for 12 volt de mobile operat ion.

The initial design concept for the H H-20
was as mobile receiver to be used in conjunc
tion with the Heath HX-20 Mob ile SSB T rans
mitter. W hen used in this application, both
uni ts rnav be mounted on an accessorv base
which is' available as the AK-6 ~Iobi l~ Base
Mount, Such an installation is shown in the
second photograph . An external, 8 ohm
speaker is req uired and the AK-7 .\Iobile
Speaker is available for this purpose. Heath
also markets the IIP-IO, 1:) volt dc power
supply for mobile use. This transistorized , 120
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for discriminating amateurs
who are satisfied

with nothing less than THE VERY BEST

• FILTERS
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The GOLDEN GUARDIAN (4881)

TECHNICAL DATA
Impedance: 640 Ohms in and

out (unba lanced to ground)
Unwanted Side Band Rejection:
Greater than 55db
Passband Ripple: ± .5db
Shape factor: 6 to 20db

1.15 to 1
Shape factor: 6 to 5Ddb

1.44 to 1
Package Size: 2K," x I IJs'2" x l"
Price: $42.95 Each

TECHNICAL DATA
Impedance: 560 Ohms in

and out
Unwanted Side Band Rejec

tion: Greater than 40db
Passband Ripple: -+- .5db-Shape factor: 6 t o 20db

1.21 to 1
Shape factor: 6 to 50db

1.56 to 1
Package Size: 1:!{" x 1Y." x l"
Price: $32.95 Each
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The SILVER SENTINEL (3281)
r .~ ,.._\

"' '' ~ '' '.''''' , ,, .... ~. ,,' .., ..n ..--_.. - , -- ._,,_.- _. ~ ..- ..

Bot h t he Go lden Guardian and t he Sil
ve r Sentinel cont ain a precis ion McCoy
fi lte r and two of the fam ous M·I McCoy
Oscillator c rysta ls . By swi tching crys-

tats either upper or lower side band
operation may be selected. Balanced
m odulator ci rcu it will be su pp lied upon
request.

Both sets are available through
leading distributors. To obtain
the name of the distributor
nearest you or for add it ional
specific in formation, write:

ELECTRONICS CO.
D ept. 73- 12

MT. HOLLY SPRINGS. PA.
Phone: HUnter 6-34 11

.... ~ .....S~U~BS2!!ID~IA~R::.Y:..;lI£~O K MA~UFACTURtNG CO

DECEMBER 1962 37

rl



•

-..-1

- - - -..,~ - --- _. ~ -- -- - - - - - -
'r7

I <>0;;- r-r- I, ,,, ...,
~' - I,

I,- -,....... I,
I . ~ I

" ,,i, ., •• ",- " .. I... • W ,,
l- •• ~ I'" ..... .... <0,,,,, .. " ... _CO .., , --- .... .... ,• • • ~"'"" . - .. - ',

.....,..J ..-T ,
lI> ....

r -,
.~1

I
~

, '-> l- I -•• -, .} -l' ,
__ _ I ..,.

'- - - - - --- - -

•

J
~: .... - I ...- ...... ~

.~ - - ..,......
-~-

...
" -

watt unit supplies power for both the llH-20
Receiver and the IIX-20 Transmitter in the
normal mohile installation.

Both the IIH-20 Receiver and the HX-20
Transmitter are well suited for home station
use and, in this applica tion, Heath recom
mends thei r II \V·20 Utility ac Power Supply.
Although th e H H-20 is designed for easy in
tegration into the home station or mobile in
stallation, it may of course be used as a
st raight, ham band receiver. In th is case, all
th at is required is an antenna, speaker and
a power sup pIy considerably less elaborate
than those mentioned above. Power supply re
quirements for the receiver alone are shown
in the specification chart.

The lIH-20 circuit diagram is a bit large
to include in a review article, however the
block diagram shown in F ig. 1 will aid in
un derstanding th e following discuss ion. The
receiver is a single conversion superhet using
a 3.0 rnc it with a crys ta l lattice fi lter. A
6RZ6 rf stage feeds a 6EA8 mixer-oscillator
stage which in tum feeds the crystal lattice it
filter. Use of the relatively high , 3.0 me if
fre q uency, a long with the selectivity p rovid ed
by the high Q rf and mixer grid circui ts, gives
good image rejection. The crysta l lattice filter
provides the if bandpass characteristics re
quired for effective SSB reception . The lIFO
tuned circuits are ind ividua lly temperature
compensated to insure low drift . This coupled
wi th rugged construction and the use of a
transmitttng type variable capacitor provides
a high order of stability for the HFO. This
capacitor is a two section unit which also tunes
the mixer grid circuit. The rf input circui t
is resonated by a single section capacitor
designated "A:\TENNA TU:\I:\C:' While
slight ly unconventiona l, this arrangement al
lows use of the compact transm itting type
capacitor for the osci llator-m ixer tuned cir
cuits and permits better physical layout of the
stages.

T he selectivity characteristics of the crystal
filter, listed in the specifications, provide a very
good compromise between the requirements
for A~l and SSB reception. Selectivity is suf
fieently sharp for effective SSB reception while
an A~I signal may be centered in the pass
band witho ut loss of intelligibility. Two stages
of if amplification, using a 6I3Z6 and the pent
ode section of a 6EA8, follow the crystal fil
ter and provide most of the receiver gain.
The second it amplifier feeds either a conven
tiona l d iode detector for normal phone opera
tion or a p roduct detector for C\ V, SSB and
exal ted carrier A~l reception.

A conventional di ode ga te noise limiter,
which is di sabled when th e product detector
is used, is provided for A~l recep tion. A
separa te diode AGC detector is used for gain
control and to drive the triode section of a
6EA8 tube which is used as an S-~leter

amplifier. The AGe circuit used in the HR-20
p rovides AGC operation for both AM and
SSB reception. A front panel switch provides
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Model PS·l - Matching Power
Supply - plugs directly intc
Ca·6, CB·2 and all CN units
PS·t, - Kit - $10.50
P$·lW - Wired - $11.50

PRECISION PLANETARY·VERNIER
for exceptionally fine tuning

Superb craftsma nship by Jackson Bros, of England.
Ball bearing drive, 'A" dia. Shaft Pia" long, 6:1 rat io.
Vy FB for fine tuning. Easi ly adaptable to any shaft.
Comnarable va lue $5.95. Amateur net $1.50 ea.
10 for $13.50

AMECO CB·6 CONVERTERS
Tube-type low-noise, high-gain
converters, IF easily changed.
Specify IF.
CB,6' - 6 meter kit, 6ES~rf

Amp.• 6U8-mi' .!osc. $19.95
CB·6W - 6 meter wired and
tested. $27.50
CB·2' - 2 meier kit, 6ES8
1st rf amp., 6U8·2nd rf amp!
mix. 6J6 esc. $23.95
CB·2W- 2 meters wired and
tested. $33.95

CLEGG 99'er 6 METER TRANSCEIVER
A true ham sta 
t io n, ideal fo r
bo th f ixed sta
tion and mobi le
operation. Dou
ble conve rsion
superhet gives
you extreme se
lectivityand free
dom from images
and cross modu
lation. Transmitter section has an ultra-stable
crystal oscillator which also may be control led by
external VFO. Efficient, fully modu lated 8 watt final
works into flexible Pi network lank circuit. l arge
S meter serves for transmitter tune-up procedure.
Amateur net price $159.95.

ZEUS and INTERCEPTOR also in stock.

PRECISION BALL DRIVE DIAL
Anoth er supe rb product of
Jackson Bros. of England. 4"
dia. dial with 6:1 ball drive
ratio. Fits standard 1/.\" shaft.
For t hat velv et t ouch •••
Amateur net $3.95

Shown spprcx.
actual si ze .

VERSATILE MINIATURE TRANSFORMER
Same as used in W2EWl SSB Rig-March, 1956
aST. Three sets of CT windings for a com

bination of impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using
center-taps the impedances are quar
tered). The ideal transformer for a
SSB transmitter. Other uses: Inter
stage, transistor, high imped
ance choke, line to grid or
plate, etc. Size only 2" h. x
M" w. x %" d. New and
fully shielded.

Amateur net $1.39.
3 for $3.49.
10 for $10.75

SUPEREX HAM HEADPHONES
FuJI comfort even after many en
joyable hours of continuous use.
Superb comfort even tor eyeglass
wea rers. Crisp, distortionless reoro
duction and high sensitivity allows
you to single out that weak signal
and hard to reach station , 600
ohms impedance, completetv adjust
able head harness. $24.95

Trade·lns
welcomed.

I

24 HOUR CLOCK
Chrome-pla ted 8" metal wall clock. Inner dial with south
polar project ion map of world indicates time around
world. Polar projection dial adjustable for various time
zones, Shipping weight 2 Ibs.
11 0 V. 60 cr . $8.47
12", 24 hr. clock, 110 V. 60 c)'. without world map. $13.95
(Prices include taxl, ~-:--..

,
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breakdown voltage of the Zener diode which
is relatively constant for a wide ra nge ot
supply voltage. Hesistor R46 provides the
base drive current for the transistor and break
down current for the Zener d iode. Since the
base to emitter resis tance is quite low, the
emitt er potential is held to a value slightly
lower than the buse. The overall effec t is that
the unwanted vo ltage variations appear be
tween the emitter and collector of the tran
sistor while the voltage applied to the tube
heaters is regulated.

O ne of the fi rst kits off the production line
was ship ped for this test. The kit was well
packed und, on unpacking. no damage of any
kind was noted. All components were ex
amined and found to be of excellent quality.
D ipped mica and disc ceramic capaci tors are
used extensively. The only paper capaci tor in
the receiver is a high q uali ty molded plastic
cuscd un it. Insulat ion on all rotary swi tches
is apparently one of the new plast ic laminated
fiberglas materials. Mechanical parts are high
quality. Dial drive gears are sp ring load ed
where required and nylon, brass and steel
gears are used. All exposed stee l surfaces arc
hcavil v p lated.

~ l e~'hanica lly, the receiver is quite com
plex, consisting of a ma in chassis assemb ly
secured to a heavy, die cas t front panel. Sub
panels arc used to mount the various con
trols, gear drive for the dial and some other
components. Extensive shielding is used.
T he result, when everyth ing is bolted to
gether, is a n extremely rugged assemb ly that
contributes greatly to th e sta bili ty of the re
ceiver. However. construction is not unduly
complica ted. The main chassis cons ists of a
Hat plate on which most components are
mounted and most of the wiring completed
prior to mechanical assem bly of the chass is
parts is accomplished. As Heath points out
in the form letter packed with the kit , "T his
receiver is one of the more complex and
compact products marketed ill kit form by
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short or long time constant or disables the
AGe as desired.

The product detector uti lizes a 6 BE6 penta
grid converter as the mixer and crystal con
trolled osci llator. T his circuit provides very
good performance with a min imum of com
pon ents a nd should be of interest to a mateurs
seeking improved SSR reception w ith their
conventiona l home brew or commercia l re
ceivers. Fig. 2 shows the schematic diag ram
of this circuit. Crysta ls CA, 2998.5 kc, and
CB, 300 1.5 kc, are positioned 1.5 kc below
and a bove th e 3.0 me center frequency of th e
crysta l fil ter. Therefore, selectable sideband
reception is possible by positioning the oscil
lator Oil the upper or lower slope of the crys
tal filter select ivity curve. It should be noted
that the "SJI) EBAND SELECTOR" switch
only selects the appropriate product detector
crysta l. It is still necessary to tune the main
tuning dial to zero heat the crystal osci llator
wit h the actual or suppressed carrier of the
if translated, desired signa l.

An OA2 gas regulator tube supplies a con
stant 150 volts to the pla tes of the two osc il
lators and to the screens of the rf amplifier,
1st mixer and the if amplifiers. The halance
of the receiver circuitrv is more Or less con
ventional w ith the exception of th e transistor
ized filament vo ltage regulator. This circu it,
show n in Fi g. 3. supp lies a constant voltage to
the heater of the Ist mixer-oscillator and rf
a mp li fier tubes . This fea ture, used on ly in the
12 volt de power supply wiring option, sta bil
izes the oscillator filament voltage and th ere
fore contrib utes to the excellent freq uency
stahi lity of th e high frequency oscillato r ove r
the wide range of primary voltage encountered
in mohile service . Hegulatlon of the rf stage is
incidental to a simple 6 or 12 vo lt wiring
op tion.

This circuit should be of value to those who
have been fighting the complex p roblem of
mobile "FO stability . The parallel connected
heaters of \'1 and \'2 arc wired in series with
the emitter follower tra nsistor circuit. The
base inp ut voltage of the transistor is the
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(TRANSM IT/ RECEIVE SWI TCH)

MODEL 3818

STANDARD RELAYS: DK60, DK60-G.
DK60-2C and DK60-G2C -

PRICED FRO.'.! ••• • $12.45

* Ganged, multiple position
.wikh arrangement aVllllabl1l
l or remotE- cont rol .electlon
or a ntennas .

Outstanding favorite for amateuu . .. Versatile com
binations for industrials! Low VSWR - less tban 1.15:1
rrom 0 to 500 mc. LOW LOSSES • • . High Contact
Pressures. LOW CROSS~TALK through use or patented
"isolated connector" arrangement. HIGH POWER RAT
I NG. All coils encapsuled In epoxy res in tor q uieter
operation and resista nce to moisture.

All Relays in weatherprool
boxes lor exterior Installation.

DOW-KEY COMPANY
Th ief River F.lI lIs, Minn esot.ll

BARKER & WILLIAMSON, Inc.
CQodiO~ll lllUllioo tioll £ quipntr llt ~1ICt ,q gQ

BRISTOL. P ENNS YLVA NIA • STill_en 8 · 5 581

An electronic antenna changeover switch. Transmitter is
con tinuously connec ted to an tenna, antenna circuit to reo
celve r is blocked durin g transmit. No switch contacts to
arc or burn. SWitching is instantaneo us. Selectable
bend-swi tching insures no loss in receiver sensitivity.
Sub stantial gain in receiver sensi tivi ty results in most
install at io ns. Idea l for break-in operation on CW, SSB
and AM. Bendswitch convenientty located on front. Three
coax connec tors are mounted on rear. Conservatively de
signed fo r full legal power. Operates from 11 5 volts,
60 cycles. for 52· 75 ohm lines.

Size 43/4 " x 4" x 51/2"

@&W)
TR

SWITCH

.. UNCONDITIONAL *
GUARANTEE lor
one year . (We
will repair U
lau lty wltbln 1
,.ear .)

.. SE-e one 01 our
100 dealers and
distributors In U.
S. and Canada for
l:a ta lo!,:" sbet-ts or
write :

the Ileath Company." Assembly, wlrmg and
testing is nut difficult but plenty of time and
careful a ttention to detail are req uired.

The instruction manual supp lied with the
HH-20 was evalua ted as the kit was ('011

structed. This manual is quite comprehensi ve.
consis ting of 64. 8}2" x II " pages. The manual
contains some 50 d rawings showing the as
sembly, wiring and installat ion of the re
ceiver. Many of the more complex assembly
d rawings are printed on la rge, fold-out sheets.
In addition, a sep arate "giant size" schematic
diagram is sup p lied for wall mounting. Con
struction, testing and installation arc covered
hy nearly 500 "check off" steps. These instruc
tions arc arranged so as to be self checking
and it would indeed he difficult to goof any
p art of th e construction.

Three minor e rrors, p ossibly typographical,
were found in the instruct ions. Sin ce the e r
rors arc obvious and Heath is correcting them
with an errata sheet, they will not be listed
here. The pictorials were remarkab ly good
an d the onlv error noted was omission of a
small nylon washer in the gear drive assembly.
All parts are shown in drawings in the fron t
of the manna] so that even the relatively
inexperienced amateur should have little dif
ficulry in identifying the components . Sepa
ra te sect ions of the manuel arc de voted to
insta llat ion a nd noise sup pression. All in all,
th e manual is extremely good.

Assembly, with minor excep tions, pro
ceeded accord ing to the instruction s. The
hermetic seal bushings on th e hottom of the
crysta l filter wo uld not quite pass through
the chass is clearance holes. A pass with a fi le
took care of this problem. The same was
true of the crysta l socket mounting holes.
\\!iring was easily accomplished . The flat,
open ma in chassis pla te makes it a snap to
achieve professional results. Despite the ap
paren t complexity of the d ial drive assem
bly, it goes together quite easily. One ··E"
retaining washer requi red bending to make
a snug fi t in the shaft g roove. Only one case
of crowded assemb ly was noted. The audio
outp ut stage screen filter capaci tor, a 20 mfd
3.50 volt uni t , barely fits as shown in the in
structions. This is p rob ahly accounted for b y
the increase in value (uud physical size ) over
the 8 mfd cap acitor shown in the prc-produc
tion sche matic diagram .

TIle completed receiver was carefully
c hecked before power was app lied . Every
th ing checked out so power was applied, with
no smoke resulting. Alignment was star ted
but stopped when high pi tched , audio feed
back was noted at certain sett ings of the a udio
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gain control. Wiring, lead dress and com
ponents were checked with no luck. Finally,
the .001 mfd capacitor across the primary
of the audio output transformer was replaced
with a .002 mfd unit. This proved to be a
permanent fix. The oscillation was probably
caused by an unusual combination of extreme
tolerance components. How ever, to avoid the
possibility of this occurring in other receivers,
we recommended to Heath that this change
be incorporated in all kits. The balance of
the alignment went smoothly with no com
plications of any kind. Heath proved correct
in their estimate of the time required to com
plete the kit, roughly 30 hours from start to
finish.

Then came the pay-off-the "on the air"
tests. Be advised that the performance of the
receiver is all that the specifications say it is.
Sensitivity is extremely good, with receiver
noise way down. The selectivity, as previously
mentioned, is a very fine compromise between
the requirements for SSB and A:\l reception.
C\V is of course another story; a valid corn
parison is the CW performance of the Collin.
75S-1 with SSB fil ters. Interference on one
side of the desired signal may be "dropped
over the edge" of the crystal filter bandpass
but you have to live with what is left on the
other side. \Vhile audio gain is adequate, there
is no great reserve.

Tuning SSB signals is a pleasure. The dial
rat io is about the optimum compromise be
tween SSB tuning requirements and the need
to scan each amateur band in one receiver
tuning range. While a dual speed drive 'Would
prohably be better, the resultant complexity
might prove prohibitive for kit construction.
Although the gears are spring loaded, a slight
roughness was noted in the tuning drive.
Based on experience with previous Heath
gear drives, this is expected to diminish with
use. The AGC system used in the HR-20 is
excellent, with very effective action being ob
tained on SSB signals. Use of selectable AGC
time constants really pays off in SS B recep
tion.

Frequency stability of the HR-20 is ex
tremely good. After all, the stability require
ments for mobile SSB reception are demand-

ing to say the least. Total warm-up drift on
20 meters was 3 kc from an absolutely cold
start. After warm-up, the receiver is rock
stable. The receiver was heterodyned with a
10 meter signal; lifted a couple inches off the
bench and dropped. The result was an in
stantaneous "gurgle" but the beat note did
not change. Try this test with other receiv
ers; it is quite revealing.

The frequency stability of the HR-20 is of
great interest to the writers. It would ap
pear possible to convert the llR-20 Receiver
to an SSB transceiver, using a small inboard
or outboard adaptor unit. The performance
of the receiver circuitry that would he used
in such a conversion has proved more than
adequate for the job. Therefore, plans are in
the mill for this conversion. ]f it all pans out,
this will be the subject of a future article.

For a really rugged final test, the IIR-20
was compared side by side with a Collins
75S-1. The 75S-1 uses a system of sideband
selection where hoth the H FO and BFO
frequencies are shifted with a single switch.
This feature, coupled with the better dial
ratio, made the 75S-1 easier and more con
venient to operate. However, for actual per
fonnance, the Heath receiver did not suffer
in comparison. Dollar for dollar, the HR-20
will be extremely difficult to beat. In the
opinion of the writers, the HR-20 is the best
buy on the market today.

... W4WKM and W4SYJ

S I'ECl l<'ICATIONS

F requency Covera2e
80 Me U!rs--3.5 to 4.0 me
40 Meters-7. 0 to 7.3 me
20 Meters- 14.0 to 14.35 me
15 Metel'8- 21.0 to 21.5 me
10 Meters-28.0 to 29.7 me

Intermediate Frequency
3 roo

IF CrylltaJ Filter
Mid.frequeney-3.0 me
Bandwidth at --6 db-a.O ke
Bandwidth at -60 db-IO.O ke maximum.

Sensitivity
1 microvolt or I~. at 10 db sig nal-to-noise ratio.

Panel Control.
SBI-8B2
RF GAIN
AF GAIN, power at'F
CW/SSB.AM
N OISE LIMITER OFF-ON
AVe. OFF·FAST.SLOW
Mai n Tun ing
BAND switch
ANT TUNING

42

NEW' A ~1'I.ETLMQ!i0·BAND KIT -INCL~~ 1 KW
MOOEL IV5C81 ... ~!OOO·BAWN~ WIRE . IN~ATORS PEP

,- AND COMPlETE I~RU<;!JQNS'12..95 TO _RLY INSTAb!. ''BALUN'
1 ~ • 80"40,, 20," 5 112' .

~L_ - Ol'!!cWJQ MeIer -
~ .. ~._ .t!!GH PER!'QA!Ml'iCE I!i'ltRTEll"V· ...

)~."" IOQl)I:L MUfNrt.A.
,,,,... '17~ _\KlUlfEUIID. ...t_u"",;;..L

TEL.Rt:X LABQRATQR1(S ASEJ.Rr PARK N.J
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Rear P anel Con nectors
An te n na ( A N T) 50-75 oh ms
P owe r ( P W R).
S peaker (S P KR) 8 o h ms
Earphones ( P H O N E S) 500 o h ms
F USE

:Me te r
Front panel " S " m e te r indicates received s ig na l

strength.
T ube Complement

6 DZ6-R F a mplifier .
6E A8- MIxer-osci tla tor.
6 DZ6- F il'1lt if a m p lifie r.
6EA Second if amplifier a nd "S" me ter a m plificr,
6 BE6- P roduct detectoe-c-ns'O .
6 DJ7- A M de tector-AVe-noise lim i ter.
6E B8- F irst audio--audio output.
OA-2-Voltage regulator .

Powe r Requi rements
F ila ments : 12 v a t 2.5 a m p lie or de.

6 v at 5 amp ac or de.
D+ Voltnge : 275-350 v de at 85- 125 rna
'J'o ta l Power: 63.5 watts,

Ca binet Size
61,<." hig h x 12 'A; " wide x D 16/16" deep,

Net W e hch t
16 lba,

Sh ipping Weight
1D Ibe,

Coat
$134.50.

Assembly Time
A pprox imately 30 H ou rs.

Letters
Dea r W a yne & Virgin ia.

Enjoy "73" and so r ry you cou ld n ' t get to the Dtsney,
land Convention . I s upp ose you're going to be so b usy
fixinR' up you r new location thnt. it will be som e time
before you g et out this way aaa ln . Remember', Virgin ia
wants to see Disneyland. Don't w o r k her to death feed
m g and m aking beds for the fr eeloaders . I ' m a n o ld
Ya nk ee and who knows, I m a y drive u p to your p lace
somet im e with my bedroll and B s la b of bacon and g ive
you a hand. Good luck with your new loca tio n and "73",

Itoyal Dailey W 6S E U

E ditor.
Do you know of anybody using a Valiant on SSB with

the SB-I 0 adaptor ! I'm ha ving a problem here niter Iol
lowing the QST a rticle, page 48. Auit'ust 1960. I lost grid
dr-ive after installing s w itch S W 4C, P erhaps some of
you r readers ca n help out.

C. J . W i lli ams WI RO~l

47 Lake Avenue
Old Orchard , Maine

Dea r ' Va )"n e :
P leas e ).rint t h is in the " My fa ce is 1'(,<1" co lum n.
In r-efer-ence to the Mohi le Scope on pag.e 36 of thc

Augu st Issue, I ha ve received aeverul com m e n ts such a s ,
" It won 't wor k." I n order t o make it work change t he
inten s ity and focu s controls t o 500K a nd the r esis to r in
ee r tcs w ith t he focus pot to 1.5 mcg , T he po we r s u pp ly
w ork s het tet- if the 25K bia s resilltor ill e h u nz ed to a bout
820 ohms nnd H2 t o 130 ohms at 1 wnt.t,

The ex ternul s he ll o f the fila is tit·,1 internally to pi n 1
8 0 ICro Ulltli n l{ the s hell s horts the powe r s u p)lly , 1"'lI ving
it ungroull.!ed p resents a s hoc k haea rd. This pr-ob.lem
wa s so lved here by coa t ing the rube with seve r a l coats
of K ry lon a nd pla cing tape under the bracket, An a lter
nate method would be to insert the 9 13 into a eeeuon
of p last ic t ub ing, If the scope is to be used in the s hack
use a separ a te fH ament transformer fo r the 9 13 and move
t he MV g rou nd to pin 1 of the 913,

Itobn t L, Will iam ! K9DY S

DECEMBER 1962

ALL BAND
VERTICAL
fmll

WVG MARK :II
New low c ost verti cal an
t enna wh i c h c a n be tuned to
any amateur band 10-SO
meters by s i mp le adjustment
o f feed p o int o n matching
base induc to r. E fH cient
radiator o n 10 , 15, 20 , 40 , 75
and S O meters . D e s i gn ed to
be fed with 52 o h m coa xial
cable.

Con ve n ie n tl y used when in
s ta ll ed o n a short 1-5/S"
mast dri ve n in to the ground.
S imp le additional grounding
Wire c ompletes the instal
lati on, Ro o f top o r lower in
stallation. Singl e band oper
a Hon ideal fo r ins tall a tio n s
o f Ih is t yp e. Amazing e f
fi c i e n cy fo r DX or l o c a l con
tac ts. Installed in mi n ut e s
and c a n b e u sed as a p ort
able a n t enn a ,

Mechanical Specifications:
O ve ra ll heigh t - IS' As
sembl ed (5 ' Knock e d d own )
Tubing di ameter - l~" to
7/ 16" . Maxi mu m Wind Un
guyed Survt v a l - 50 MP H ,
Mat ching Indu cto r Air
Wound Coil 3Y," dta. Mount
lng brac ket designed fo r I
SI S" rnce t , Stee l part s Irrt 
di te tre a te d to Mil s Specs .
Bo s e Insulator ma teria l 
Fiberg las impregnated sty
rene.

Elect rica l Spec ifications :
Multi-band o pe ra tion - 10·
S O meters. Manu a l tap o n
mo l ching in d u c tor . reed
poi n t impeda nce - 52 o h ms
(unb a la nce d ) . Maximu m power
_ 1000 watt s AM o r C W- 2KW
P E P , Omnl-d i rec tional. ver tr
c a ll y P olari zed.

•
WORLD RADIO:
LABORATORIES I
Countl l Blu n" Iowa :

o C h p.ck enclosed. 0 Ship I
0 110 WVG MK . II @ $1 5 .9 5 I
P o stpaid. :

N=':~:::::::::::::I,(;\111 :
Add ress l
CH y: I

State :
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AM Oscilloscope Patterns

H arvey Pie rce W¢O PA
5372 E. Bold Eagle Blvd .
Wh ite Bear Lake 10, Minne sota

TH ESE AI\E TYPICAL p atterns as
seen on the "Simplcscope" (See Sept., 1961,
"73 xtagazm c" ) hooked to an A:\ I transmitter.
Any other 'scope with its vertica l plates con
nected to an rf pick-up will give envelope p at
terns as shown, even from a receiver if output.
For the trapezoid figures , though , the hori
zon ta l plates must be connected direct, without
amplifiers, through a dropping resistor only if
nee ded, to the modulating vol tage. M ost com
mercial scopes do not provide for this type of
connection.

A 'scope gives instan taneous readi ng, so the
majority of these d raw ings represent a fleeting
p icture, not a steady state . They are idealized
and sim plified , yet the viewer should b e ab le to
recogn ize, from them , w hen a similar cond i
tion exists in his transmit ter. Oscilloscope pat
terns change constantly as the modulating
voice changes, yet over all they obey certain
rules for certain conditions. Let's look at the
p ictures and see.
A. T h is is the uucleflected spot. It should he
small and round. "z" is the horizontal reference
line ( imaginary) d rawn through the spot,
rep resenting the point of zero rf output .
B. T his is the unmodulated carrier of a trape
zoid pattern. Length "X" represents rf output
(carrier) voltage. T he rf co upling to the 'scope
should he adjusted so that "X" is not over 1/ 3
the diameter of the 'scope face.
C. If the vertical trace is w ider than the spot
seen as in drawing "1\", there is hum or noise
in the audio sys tem or ill some cases the power
supply.
D. Speaking in the microphone should produce
a pattern like th is . (1\ trapezoid . ) T he horizon
tal or "Wid th" control (audio coupling ) should.
be adjusted so the slanting sides of the fi gure
are hom 30 to 4.5 degrees to reference line
"Z".
E. Th is is exactly 100% modulation . In a per
fect ly modulated transmitter, "Y" should be
twice "X". ( It rarely is! )
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F. T his is overmodulut ion. "Y" is now more
than twice "X". "A" should he equal to " If'
plus "C", hut ill p ractice it rarely is. Portion
"C" is a bright horizontal lin e, and indicates
the amount or degree of overmod ulation on
negative peaks of the aud io cycle.
G. This is phase shift between the aud io to the
'scope deflection plates and the aud io doing the
modulating. Any am plifier or coupling except a
simple resistor between the horizontal plates
and the modulating audio wiII cause this pat
tern. T he "loop" changes shape with voice
frequency changes.
H. Here is a picture of a slight case of w hat is
termed "a lack of mod ulat ion cup uhility.' Note
the rounded left-hand co rners.
I. A severe case of "lack of modulation capa
bility."
J. A typical p attern of lack of modulation
capability. There are many causes. For pla te
modulat ion the commonest cause is lack of grid
d rive or ( wh at amounts to the same thing )
over-coupling to the antenna or load . Other
factors may be had or overloaded final tubes,
poor power supply re gulat ion, or an overloaded
p ower supply. In screen, grid , or other forms of
"efficiency" modulation th is p attern usually
means improper operati ng voltgages. In a few
circui ts noth ing w ill help , for they are just in
capable of linear modula tion .
K . T his is the pat tern for choke or H eising
mod ulation wi th the fin al heavily loaded and
the modulator tuhe(s ) operating class AB2 or
B. Note that "Y" is a little greater than " X",

1 "A" . I II I "II"· 1· .nne IS rnuc I smu er t tan 1Il( icatmg
essen tially negative modulation .
L. T he ideal pattern for negative peak cl ipping.
"A" is g reater than " B" showing extra positive
modulation . Hight hand point is h right and
round ed showing clipping action.
1\1. " E nve lope" pattern for unrnodnlutcd car
rier. T his and the rest of these pictures show
p atterns seen w ith 60-<.:ycle uc ap plied to the
horizontal p lates Instead of the modulating
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audio voltage. Rf coupling the same as before.
\Vidth is set so that all fou r comers are seen
for hum analysis, but may be expanded if de
sired for more detail on other patterns.
N. 60·cycle in- phase hum. Hare. Top and
bottom of pattern not parallel.
O. The commonest pattern for 60-cycle hum.
The open "loop" shown here at the right end
may occur at other places.
P. 120-cycle in-phase hum. Rare. Edges MAY
bow out rather than in.
Q. 120-<:yd c hum, commones t form . Same as
"0". but with two loops per edge.
R . Noise. Top and bottom edges, rough and
constan tly changing. Sometimes called "grass:'
S. Modulnt lon. Note that TWO patterns ap
pear, one as the trace moves left-to-right, an
other as it reverses to go right-to-Ieft. The
aud io waves will be in constant and confusing
motion but it is only essential to judge the dis
tance "Y' ( the aud io peak-to-peak voltage )
and compare it with "X" (the carrier) or what
is easier the amount "Z" of ca rrier not modu
lated by the audio. Either way you can judge
modulation percentage.
T . 100% modulation. "Z" has reached zero, and
"Y" is now eq ual "X". Bright dots appear along
the center line as the negative peaks meet in
the middle of the pattern .
U. Over modulation . "Y" may be grea ter than
"X", but the most important indication is that
the bright dots of pattern "T" have now be
come dashes, indicating periods of no carr ier.
V. Clipping. "z" has a steady value, and the
peaks of the audio wave can be seen to be
Battened. T his is sometimes ca used by satura
tion of the modulat ion transformer (core not
b ig enough for the power ) .

W. IIigh frequency "Spiking." The spikes are
2 or more times the height of the rest of the
aud io waves. Usually caused by "ringing"
(momentary oscillation at a high frequency) in
an audio transformer, triggered by the high
frequencies that naturally occur in speech.
X. This is the envelope eq uivalent of trapezoid
pattern " K". T rapezoid patterns ''I'' and ''1''
will look like this. too.

Even with the rapidly changing double trace
of the envelope pattern it should be possible to
distinguish bet ween smooth anti rough modu
lation by fleeting glimpses of the audio waves.
Distortion usually shows up as excessive highs,
similar to pattern "\ V." With a commercial
type scope the regular sawtooth sweep set at
near 60-cycles with internal sync will hold
most audio waves steady for good viewing.

In actual practice the wave form s in the
envelope pattern will be much more complex
than those shown. A sha rp eye should have no
trouble in recognizing the typical condit ions
illust rated, tho. In general the envelope pat
tern is best for telling what kind of aud io waves
you have doing the modulating, while the
trapezoid pattern is best for showing how the
rf is being modulated.

In a typical ham shack the envelope pattern
need only be used to check newly installed
audio eq uipment (cl ippers, preamps, micro
phones, etc.) while the trapezoid pattern
should be used constantly to monitor modula
tion percentage and the modulation capability
of the r f stage being modulated (adequate
d rive, etc.}.

Envelope for your audio, trapezoid for your
modulation.

. .. W~OPA

Letters

D ea r W ayne,
Regarding the a r ticle o n page 22 o f the September

1962 issu e: Trea sures in the Junk Yard . Auto radios
r u n flne on 6 vac if they have permanent m agnet
speakers . but do not work with field coil spea k ers.
The y play, but sou nd like hell. $10 or $15 seems
like a lot fo r old ca r radios. I have purcha sed a
dozen or so in the last 15 years for 25¢ t o 75¢ a nd
have had a hall dozen more given t o me.

John Marlatt K 7AGI

Wayne, OM,
I'm a fu m blin g a ma teu r, a s d u m b as d um b can

be . Many of m y projects fa il to work for want of
proper knowledge. But I have inspirations as often
as it rains-and a few of them do work. It's prob
ability . The be st skywire I ever h ad was a cu b ical
quad-l made it to the m ea surem ents printed in the
book. Tha t thing cou ld hear a gnat sneeze in
Mongolia-if pointed that way; the side pickup was
down 30 db. It lasted 18 months. this bamboo wtnd-
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ca tch er-'t il a November ga le bent the steel that
held it vertical. Later came the cir cle quads, shaped
o f a lu m in u m tubes . These w ere simply p olished,
'sop h isticated' versions o f the quad . I tried o ne on
ten, but in m y fumb ling way. It never acted as a
beam-too many compromises in its framewor k . In
r ecent mon t hs I'v e seen the h elix t ou ted for ama
t eur u se . T h e h e lix shows ' h a n d edn ess ,' w hich the
q u a d ne ver d id . so is useless if the o ther guy is a
sou th paw. Too. in t his tracking jazz, a signal shows
' rotation' e ffects when it travels through a la yer
of f ree ions . The Oscar s ig nal is a ll screwed u p
w hen it r eaches ou r w a itin g wires . The only logical
efficient antenn a for adequate r eception of Oscar
s ign a ls is a com p letely im part ial quad-ty-e a n ten na .
I've scanned the li terature with a m icroscope , b u t
h a v e fo u n d no m enUon of a ny a t tem p t to a dapt
the quad to high-ga in configu rations. Wa yne, am I
m issmg something-like maybe a few buttons? Or
is this an a rea that has been buried und e r the
QRN of helices, etc ? Bob Ru ss K tII C K I
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Wise Amateur Radio operators know that they can
depend upon Heath for qualit y. dependability and
performance at lowest cost! Savings realized th rough
easy, do-it-yourself kit construction, make it possible
fo r the radio amateu r to equip hi s s tation with corn
plete facili ties at savings of up to 50%! Yo u also enjoy
la test engineering design and features fo r top perform
ance and convenient operation. Whatever your need,
whatever your interest .. . "Mobile", " Fixed", AM,
CW or SSB .. . there's a Heathk it product to fill it!
The handy accesso ries shown above arc only a few of
the ma ny money-savin g Hea th kits availab le to make

bette r contacts, more conveniently, and with added fun.

t. MONITOR SCOPE: Specially designed for Ama
teur use ! Displays envelope, AF and RF trapezoid
patterns. Ideal for checki ng "nat-topping' and non
linea rity in SSB linear amplifiers, observing modulation
characteristics of A M & SS B tran smi tt ers p lus q uali ty
o f received signa ls. Use on a mateur hands 160 through
6 mete rs. Bui lt -in two tone test generator. 10 Ibs.
Kit HO~tO no money down , $6 mo $59.95

Z. REFLECTED POWER METER: Checks efficiency
of antenna syste m by measuring forward and refl ected
power or s ta nd in g wave ratio. Handles a peak power
of well over I kilowatt and may be le ft in the antenna
system feed line at all times. M atches 50 or 75 ohm
lines. Covers 160 through 6 meters. 2 Ibs.

Kit HM·I1 $15.95

3. tOO KC CRYSTAL CALIBRATOR: Perfect for
checking VFO's, receivers and othe r communications
gear! Pro vides precise output every 100 kc from 100 kc
to 54 mc. Circuit is transistorized a nd batte ry powered
for com plete por tability. .005 % cry sta l incl uded. I lb.
K;' HD·20 $14.95

4. RF POWER METER: Samples R F radiation near
anten na to give continuous ind icat ion of relative
powe r o utput of tra ns mitter. Se nsitive 200 u a meter.
Requires no external so urce of powe r for operation .
Covers 100 kc to 250 mc range. 2lbs.

Kit PM~2 $12.95



Easy to Build Heathkits

HEATH COMPANY
Benton Harbor 1 1, MICh igan

5. " C A N T EN N A" TRANSMITTER DUMMY LOAD:
Permits testi ng or servicing transmitting eq uipment
"off-the-a ir" ... no TVJ, Q R M. or FCC violations to
worry a bou t ! H and les up to I kilo watt I.C.A.S. with
less than I. S V. S. W. R. up to 300 megacycles. Fea
tures o il-cooled resistor (oil not included). 2 Ibs.
Kit HN-3' $9.95

6. "TUNNEL DIPPER": Exclusive with Hea th ! . . . a
solid-state grid dip oscillator. Covers 3 to 260 me.
Improved circuit extends ambient operating tem
perature (0· to (20 -F). Color-matched coils and dial
sca les. Ba ttery powered . use it anywhere! Complete
with rugged. epoxy coated coils, protective cover.3 Ibs.
Kit HM-10A • . . no money down, $5 mo . . . • •$34.95

FREE CATALOG:

Send today for yo ur free
100 pag e Heathkit Cata log .

Over 250 differe nt quality
kit s to choose from. Save

up to 50% with Heathkit.

~--:
I
I
I

Please send Free Heathkit catalog

---------------.----------

NA.ME

7. VARIABLE FREQUENCY OSCILLATOR: Pro
vides com plete coverage of a mateur ba nds, 80 thro ugh
2 meters . Rugged . rel ia b le and loaded with special fea
tures for top perfo rmance a nd sta b ility. Use with most
tra nsmitters designed for grid-block o r cathode key
in g. All connect ing ca bles furnished . 12 Ibs.
Kit HG·10 .•. no money down, $5 mo•....•.•. 534.95

ADDRESS

CITY ZONE STATE

•



Briefcase

Twins

Sidney Rexford W2TBZ
Colton . New Yo rk

W ll iLE I may be classified as a dyed-in
the-wool fone man, the old C\V bug

occasionally bites and the only solution is to
work away on the nasty stuff until the spell
passes and sanity returns. In the middle of an
unusually mean attack it became evident that
the station C\V setup was as antique as high
button shoes and something needed to be done
about it.

The more the problem was studied the more
it began to look as if a small self contained CW
transmitter and receiver would be an ideal
answer to the problem. If it was small enough
and portable enough several other pipe dreams
could be realized too.

A rather imposing "Want List" was pre
pared of the desirable features a small C\V rig
should possess. It went like this:

1. lligh Portability-To fit in a briefcase if
possible. This limited d imensions of the con
tainer to about 3" x 10" x 14".

2. Self Contained - To include everything
necessary for operation except an an tenna and
a 110 volt AC wall socket.

3. Full CW Coverage - Of the transmitter
and receiver of some popular band "Open"
during civilized times of the day-preferably
40 Meters.

4. Rugged Reliability - Must be conserva
tively designed and built with components
opera ted well below critical levels to reduce
maintenance and repair problems.
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Three q uarter view showing panel layout, built
in key, t1nd ventilating holes on side and top
of the chassis. Th e relatively symmetrical lay
out gave the unit its nam e.

For those who question why the little rig
was not designed around a tran sceiver circuit,
I hasten to add that the idea was given con
siderable thought before being discarded. The
chief argument against a tran sceiver circuit is
the fact that retuning the receiver to duck
QRM moves the transmitter frequency too and
with the low transmitter power it is reasonable
to assume that the guy on the other end of the
QSO will have his receiver selectivity screwed
up so tight that a small shift in frequency could
easily put the signal outside his band pass
and lose the QSO.

With the exception of the built-in key and
the non-standard power transformer the parts
are standard and easily ob taina ble. \Vhile this
article isn't designed to provide the reader with
much more than the impetus to take the solder
ing iron in hand and whomp up his own
"Briefcase T wins" for his favorite band, th is
rig probably could be duplicat ed right down
to and including the built-in key by some hardy
souls. This built-in key came from a surplus
water-tight knee bracket job with no Ideutifica
tion other than "BRELCO NY" in raised letters
on top of its water-light box. T he key mechan
ism was removed from the box and mounted
in a :!a" hole as shown in the photos. Key
adjustments are accessible through holes drilled
in the bottom of the chassis.

Key to Key

The little rig provided an opportunity to try
out a somewhat novel keying circuit which
proved highly successful and is worthy of
duplicat ion in any futu re C\V transmitter de
sign.

Sequential keying is not new. There are
several circuits available all of which are suc
cessful and widely used. Most of them I have
tried resulted in satisfactory keying of the
transmitter but failed to properly mute the re
ceiver, provide monitor facilities, and provide
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Voltage Voltage Voltage
Point Key Up Key Down

A 6.3vac 6.3vac
B + 400v + 400v
C + 400. + 390.
D -ISOv 0
E -ISOv 0
F - ISOv -ISv
G -ISOv 0
H + 400. + 300.
I + 400. +390.

W 0 -ISOv
X -ISOv 0
y + 400. + 390.
Z 6.3vac 6.3vac

~ ( ,) ,
,0 0 1: :- nO. 7~I,lA;

Fig. I

NOTE: The voltages musured at the circled
points will depend upon the transformer used.
The t..ble values given are approxim.. te, and
measured from point to chessls.

the receiver tube grids and the receiver oper
ates normally. Disabling cutoff bias is applied
to the transmitter grids.

\Vhen the key is closed cutoff bias is reo
moved from the monitor oscillator and normal
opera ting bias of - 15 Volts is applied to the

•
,

•

•

•
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for antenna switch ing without an annoying
clatter. \Vhat was desired was an automatic
circuit that would do all of these little chores
and do them the first time the key was closed,
then undo them after keying was completed.
This would provide clean keying character
istics and still permit a reasonable break-in
capability.

The basic keying circuit is shown inside the
dotted lines of Fig. I. The mode of operation
ma y not be apparent at first glance so a few
words of exp lana tion are in order. For the
explanation assume a jumper between H and I.

With the key open - 150 volts of blocking
bias is applied to the final amplifier grid and
the monitor oscillator. The diode connected
half of the 12AX7 does not conduct because
negative (or equal) voltage is applied to the
plate with respect to the cathode. The .1 mfd
capacitor between the cathode and ground is
charged negatively above ground through the
3 Megohm resistor. This negative voltage is
also applied to the grid of the second half of
the 12AX7 biasing it beyond cutoff leaving the
plate relay open. No bias voltage appears on

BULT tN
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"'"'"
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,l; ,II~V
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l I2 AX]

15E£ TnT!

RE LAY )-
CUR RENT
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I
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FIG. I

I< EY ER CIRCUIT
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Another Exclusive Item - TRANSIS
TORIZED SIGNAL GENERATOR.
135 KC. TO 120 MC. • CB XTAL
SOCKET ON FRONT PANEL.
KIT $34.90 • ASSEMBLED $54.90

At B etter Dealers

1mELECTRONICSI
214 MAIN ST.• HACKENSACK, N.J.

PEL ELIMINATES THE
AND FREES YOU FROM POWER LINES
TRANSISTORIZED. BATTERY
POWERED. CONVENIENT ONE
HAND OPERATION. WEIGHS
ONLY 14 OZ.• LETTER KEYED
COILS AND SCALES. FREQUENCY
RANGE 3.5 TO 230 MC.• EPOXY
COATED COILS WITH RELIABLE
BANANA PLUGS.
KIT $29.90 • ASSEMBLED $39.90
SEND FOR TECHNICAL BULLETIN

final amplifie r grid. The plate of the diode con
nectccl half of the 12AX7 appears positive with
respect to the cathode; th e tube conducts and
quickly discharges the .1 mfd capacitor. This
removes th e cutoff bias from the grid of the
relay tube half of the 12AX7. Plate cu rrent
flows and the rclay closes. \Vhen th is DPDT
relay closes cutoff bias is removed from the
transmitter oscilla tor, permitting it to operate.
At the same time cutoff bias is applied to the
receiver tube grids muting all but the af por
tion of the receiver.

During nonnal keyin g speed s the .1 mfd
capacitor is discharged each time the key is
closed. T he time constant of charge of this
capaci tor through the 3 megohm resistor is
relatively slow and cutoff bias for the relay
h alf of th e 12AX7 docs not have time to de
velop be tween cha racters. W hen normal keyin g
ceases, an d after a short delay, the .1 mfd
capacitor will charge sufficiently to cut off the
plate current, the relay to open and the cycle
is completed .

Since it is also desirable to change the an
tcnnu from th e transmitter to the receiver
whenever the receiver is in opera tion a second
rel ay for this purpose has been located near
the antenna connection in the transmitter

chassis. Two electrically identical relays a rc
placed ill ser ies to perform both of th e re
q uired fun ctions. It was found that one relay
opened a fraction of a second ea rlier than the
other. The relay that opened first was chosen
for the antenna change-over relay. This pre
vented an addit ional snap in the receiver by
connecting the an tenna before bias was re
moved from the receiver grids. This relay was
not designed to handle rf but with this fre
q ucncy and power level it works well and no
future trouble with it is anticipated. Any re lays
capable of opera ting on 15 mu or less will do
the job. The relays used closed on about 9 ma
of plate cu rrent even though they were marked
5600 ohms and 110 Volt s de opera ting vo ltage.

The driver, fina l amplifier and keying moni
tor oscilla tor, being d ivorced from the relay
all key in a normal blocked grid manner. Stu
tlous worked repor t the keying to he com
pletely free of clicks, ta ils, chirps or other
keying ills at any speed . With a bug p lugged
into th e exte rnal key jack , and the weights off
kevtng is sti ll fault less. The fi rst dot from the
wide open hug is euough to set the who le
keying circuit in operation and put rf into the
antenna. This is better performance than was
expected.
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ZENER DIODES RECTIFIERS

SAVINGS ON NEW
SEMICONDUCTORS! !

RECTIFIERS

DIODES

SEND fOR fREE CArA10G

Orde r Direct
Shipped Prepaid

~ watt 20% " .3piv
~ watt 20% 6.2piv
3,4 watt 20% a.5piv
3A watt 20% 15. piv
3A Wott 20% 22. p iv

1 wott 20% " .3v
1 watt 20% 6.2v
1 watt 20% 8.5v
1 watt 20% 15. v
1 watt 20% 22. v

Double anode 6.3v ± 20%

TRANSISTORS
Similor CK721, CK722. CK786 2 for 60¢
PNP repl 'm't 4·trans radio 2.10
PNP repl'm't 5-trons radio 2.45
PNP repl'm't 6-trans radio 2.75

$1.15 100mo l000piv hj.V silicon $1.70 2amp SOpjv axial lead $0.15
lOOma l500piv hj .V silicon 2.25 2amp IOOpiv axial lead .27

~::: :~::~ ~ggg~:: ~::~ :m~~~ ~::; ~~:~ ~~~:: :=:~: ::~~ :~
1.15 500ma 200piy epoJty, lim. tN2069 .30 2amp 600piv axial lead 1.20
1.15 SOOma400pjvepoxy,lim.IN2070 •.40 2amp BOOpivaxialleod 1.60
1.35 5OOmo 600piv epoxy, lim. lN207l .70 2amp l000piv axial lead 2.80
1.35 7SOma SOpiv replace. lN599 .11 2amp 1500pjv axial read .4.30
1.35 ~~::a J~p!: rep:ace. :~~ .~~ l ~amp 2~p!v axii' 'eotNl199 6.~
1.35 750m~ 3oo~iv ::~I~:: lN603 :39 T2~:: l00~I: ::~I~:: lN1200 1:20
1.35 7SOma 400piv replaces lN604 •.048 12amp 200piv replaces lN1202 1.75
.50 7SOrnQ 500piy replaces lN605 .60 120mp 400piv replace. lN1204 2.60

750ma 600piv replaces IN606 .75 120mp 600piv replaces lNl206 3.75
750ma 700piv .95 12amp SOOpiv 6.90
7S0ma Soopiv 1.2.5 12amp lOOOpiv 9..50
750ma 900piv 1..50 20amp to 400 plv. Cant. Rect. 14.00
750ma l000piv 1.95 250mp .5Opiv replaces IN248A 1.50
750ma lSOOpiv 3.25 250mp loopiv replaces IN249A 2•.50
750ma 2000piv - .(.1.5 25amp 200piv replaces lN250A. 3.70
2amp .5Opiv replaces lN2026 .17 25amp ,"",piv replaces lN2136A. 4.75
2amp lOOpiv replaces lN3.u .30
20mp 200piv replaces lN2027 .45 250mp 600piv replaces 1N213SA. 7.75

10 for 2amp 400piv replaces lN2029 .90 250mp SOO~iv 10.00
20mp 600piv replaces lN2031 1.35 SOamp 25piv 2.70

German'm replaces lN34A. • • . • $0.98 2amp Soopiv reploces IN1236 1.75 50amp .5Opiv similar lN411B 3.98
Similar lN137. lN137A. lN138. 2amp l000piv replaces lN3366 2.90 .5Oamp lOOpiv similar lN412B .5.98

etc•...• •. . •.. •. .• •. •• • • • • • 1.20 2amp 1500piv replows lN3371 " .70 .5Oamp 200piv similar lN413B 6..50
Gen. purp. glo$$ silicon .••• • • .98 2amp 2000piv 6.50 SDamp 400piv 9.75
R-f gen. purp replaces 1N82A •• .98 20mp Cant. Reet. similar 2N1600 3.50 .5Oomp 600piv 16.00
NO TE : All semiconductors listed above or. NEW· Cl EANI full y g ua ra nteed. Subject to your appro val. AMERICAN

MADE and Ind ivid ua lly "sted to en..t above ratingL

Power Supply

The Twins are built in two standard 3" x
5" x Ion chassis joined together in the center
by the power supply and keyer chassis which
is 4" x S" x S" with an outboard power trans
former projecting ou t the rear which extends
its overall length to about 10". The front end
of the chassis becomes the panel and contains
the nc switch, the transmitter calibrating
switch, the 0-75 rna plate meter, the built-in
key and the externa l key jack. The circu it
diagram is shown in Fig. 1.

The power supply chassis was constructed
first and was by far the most difficult of the
three to wire. To anyone considering construe
tion of such a piece of gear I recommend shop
ping around for physically small components.
Being a natural horn cheap -skate I used what
was in the junk box as long as it could be
fitted in without resorting to too big a hammer.

As much wiring as possible was made before
the chassis began to get too full. Lead s to what
were to become inaccessible points when sub
chassis and brackets were installed later were
brought out and carefully tagged. I t is a good
idea to prepare a step by step construction
guide, Heathkit style, by mentally wiring the

unit several times before final construction is
undertaken. Brackets containing the filter
capacitors, the keyer tube and its relay, and
the rectifier tube were prewired and inserted
in that order. Each wiring step was carefu lly
checked for accuracy before progressing on
to the next.

It is a good idea to take stock of the inter
connections going from the transmitter to
the receiver chassis which must pass th rough
the power supply chassis but not stop along the
way. The chore of trying to fish them through
later can be most exasperating.

The 5000 ohm variable resistor in the cath
ode relay tube half of the 12,\.'(7 provides for
adjustment of maximum relay current. It is
adjusted by holding the key down and reduc
ing its resistance until both relays close. The
250,000 ohm potentiometer provides for ad
justment of the tim e delay length. If maximum
available delay is not su fficient for your taste
the 3 megoh m resistor may be increased to
4 or 5 megohms.

The power transformer used was a surplus
lIallicrafters 52 C 243 made by the Chicago
Transformer Company. The transformer has
two II 0 volt primary windings, one of which
was pressed into service to provide the -150
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Transmitter

volt hias source. Fig. 1, however, shows a
hack - to - back filament transformer for this
purpose. This is to preclude frustration of
builders who cannot locate an exact d uplicate
of the transformer I used. Those who run into
space problems may relieve the congestion by
substituting silicon diodes for the 5Y3 rect ifier
tube.

In the construction of the power supply
chassis three W', # 6-32 bolts were installed 01 1

each side to fit match ing holes in the receiver
and transmitter chassis ami provide for futu re
a lignment. T hese bolts later become inacces
sible in both the receiver and transmitter so no
effort was made to bolt the complete unit
together.

T he transmitter was the second chassis <:0 11

structed and wired. The circuit, shown in Fig.
2, could have been mad e much simpler ami
wi th fewer stages but I d oub t if it would have
worked nearly as satisfactorily. About th ree
volts of signa l is p rovided by the vfo wh ile a
forty meter crys tal provides in excess of twenty
volts. The high values of grid resistors in the
6 BA6 and succeed ing stages provide limiting
action and uniform drive to the grid of the
2E 9 6 final ampli fie r. This keeps opera tion in
the class AB~ region throughout the entire baud
ami regardless of the amount of drive provided
by the vfo or crvsta l used . Class AB~ is onlv
slight ly less efri<.:ient than class C operation
uud res ul ts ill till excep tiona lly clean signal.
No hint of TVl can be found.

T he Fro nt panel controls of the transmitt er
consists of a tin y j apanese import verni er for
the d o, a crysta l socket, a switch to choose
between the crys ta l and the vfo, fin al tuning,

antenna loading and an 50-239 coax connector
for the antenna.

The complete layout of tubes, voltage drop
p ing resistors and other heat producing com
ponents was determ ined and ventilating holes
drilled in the bottom, rear and right side of
the chassis. Areas for the ventilating holes were
sq uared off in Ji" sq uares and W' holes were
drilled ill each corner and the center of each
sq uare. Don't be skimpy on the ventilating.
holes! The bull work necessary to drill a couple
of hundred of them will really pay off in
stability later on. You lazy guys might try
using squares of "Heyuold 's Do-It-Yourself '
perforated alum inum sheet bolted in place. It's
a litt le thin for the job but presents an easy
out.

The osci llator sub-chass is was installed and
tested firs t. Coverage of the vfo was adjusted
by removin g: pla tes of the 50 mmfd APC tun
ing capacito r until 3.5 me to 3.6 me covered
ap p roximately an urea between 1 und 9 Oil the
vfo vernier d ial. Aft er doubling in succeed ing
stages of the transmitter this permits coverage
of the -10 Meter CW band from 7.0 me to 7.2
me.

T he second subchassis constructed , prewired
and inserted conta ined the rest of the trans
mitter tubes and the rf choke for the final
amplifier p late circuit . Consid erable thought
must he given the layout of this chassis with
par ticula r attention to being able to remove
and replace tubes later ami to adjust tuning
slugs without tearing the whole shebang apart.

A small L bracket under the antenna load
ing capacitor accommodates the antenna
change over relay.

Plate cur rent on the completed fi lial umpli 
Her rises to about 50 ma off resonance and
gives maximum output when loaded to about
35 rna. Loading above the 3.5 rna level results
in loss of output. Once the stages are all
ulignecl at about 7 .1 me, the entire band can
be covered with only minor touching up of
the fiunl hilling.

Receiver

T he receiver front panel controls consist of
a j apanese import vernier for tuning. an if
gain, af gain. phone jack and speaker switch .
Access of the Clapp oscillator tuning slug is
also avai lable und er the tuning vernier. T he
panel as can be S{."'CII from the three-quar ter
photo is a mirror image of the transmitter con
trol layout. As any fool can plainly see, tha t's
where the "T' VlNS" comes from.

Coustructiou of the receiver, shown ill Fig .
3 , produced far morc headaches than had been
anticipated . If its construction was to he under-

•

•

•

... ..
I

_. ,

Int ernal vi ew showing place ment of parts a nd
gen era l loca tion and size of b-ee kets and sub
chassis.

It II .J!..
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ANTENNA SYSTEM

this complete

WITH 56 f oot Spaulding T owe r

WORTH OVER $500.00
or one of 24 other valuable prizes

IN H Y -G AIN 's
S ECON D A N NUAL

•,
I

antenna products
8405 N£ Highway 6
l inco ln, Nebra ska

CONTEST

"Sorry, we mu st exclude ent ries from Cities, States or Coun tries
where contests are prohib ited by law.

BE A WINNER! Pick up an Official Entry
Blank TOOAY and submit your suggest ion NOW to:

•

Contest open to any Licen sed Amateur " on Pl an et
Earth . All entries must be po stmark ed no later than
23 :30 GMT, 31 Oecember, 1962.

NOTHING TO BUY ... Here' s all you have t o d o -
Simply pick up an Official Skyhook II Entry Blank from your
favorite By-Ga in di stributor and, in twenty-fi ve words or less ,
com plete the follovving state ment: "If I were t he New Prod uct
Ma na ger of By-Ga in , I'd a sk my engineering department to
develop an a n ten na design that would (25 words or less }."
Send you r entry to B y-Ga in Antenna Prod ucts , 1\'E Highway
6 and Stevens Creek, Lincoln, Nebraska. All entries will be
judged on the contribution the suggestion offered will make
toward uni ve rsa lly improving reception or transmission and
will remain the property of By-Gain Antenna Products, Inc.

PRIZE. . .. 3.5-500 Me including RBX-l Rotator and Direct ional Ind i
ca to r, OS -1 Discone with range of 50 thru 500 mc., TH-4
Tribander, 402-B 40 Meter Monobander, 2BOP Multiband
Doublet and 56' Spauldi ng Tower.
2nd PRIZE - 08-24 Duobander, 20-40 meters
3rd PRIZE _ 18 HT All Band Vertical
4th PRIZE - TH·4 Thunderbird Tribander
5th PRIZE _ TH-3 Thunderbird Tri bander

--=-<:---==-=-, __, _L _

(q;:~1 FIRST

~III
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taken again some d iffe ren t techniques would
be employed. Let's see what actua lly was done
and what cha nges would be made.

Ventilating holes were liberally d rilled in
the receiver chassis bottom, rear and left side.
The same system was used as was employed
in the transmitter. Similar holes were drilled
for the speaker which was located in the front
bottom of the chassis. The speaker, an 89 cent
4·8 ohm, 4u diameter job of unknown manu
facture, output transformer and phone jack
were installed and wired together before the
other sub-chassis was installed .

The second chassis contained the audio
amp li fier and keying monitor. Small values of
coupling capacitors and cathode by-passes
tailor the audio output to peak around 1 kc.
No trouble with the audio portion was ex
perienced but the relaxation type keying moni
tor oscillator proved critical and the chassis
had to be removed and the values of the
circuit changed to obtain proper operation.
Builders of this monitor circu it may have to
juggle components slightly to ach ieve a p leas
ing note. If the area underneath this sub
chassis is cut out of the main chass is so that
access can be made available, the wiring
changes of this nature ca n be made without
removi ng the entire assembly. The cutout can
he covered with a perforated plate held in
place with self- tapping screws.

The if stages, bfo and detector circu its were
assembled and installed next. This portion of
the receiver produced all of the headaches and
the sub-chassis was removed and worked on
a dozen times before satisfactory operation
was achieved. Again a plate covering an access
hole on the left side of the main chassis would
prove a godsend.

The receiver front end was designed around
the tried and true "Converterette" circuit pub
lishcd several years ago in CQ. Receiver cover
age was adjus ted to correspond roughly to the
same vernier d ial readings as the transmitter
by removing p lates from the tuning capaci tor.
The only precaution necessary is an adeq ua te
shield between the rf und mixer tuned circuits .
No trouble was an ticipated or experienced with
this portion of the receiver.

The selectivity of the 1700 kc if strip, while
not considered inadequat e, could be improved
by the addi tion of a crystal filter preceding it.
The crys tals intended for the job were found
to be sour so the filt er was by-passed tempo
rarily. Adequate gain in the if strip is available
to take care of the filt er insertion loss. Wi thout
it the rf gain is normally run at minimum.
Anyone contemplating the design of a similar
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receiver would do well to consult "Phasing for
Audio Selectivity" by Jim Kyle, K5JKX/ 6 iu
the November 1961 copy of 73. T his little
device would go a long way toward increasing
selectivity and, if built in as part of the af
amplifier, might eliminate any need for a crys
tal filt er and permit one stage of if to be
eliminated.

All brackets and sub-chassis were hack
sawed from an old aluminum bottom plate.
The garden variety of "Do· It-You rself" alumi
num sheet is a little too thin and fli msy for the
job but probably could be used,

The interna l photo shows the general inter
weaving of components mounted on the
various sub-chassis and brackets. Tubes are
placed under the if cans in the receiver and
are so arranged that all tubes can be removed
withou t having to remove any complete as
semblies although some tubes from other
assemblies must be removed first.

Screwdriver adjustments are accessible un
derneath the unit and through holes in the
cover plate and sides of the receiver chassis.

T he cover plate was cut from one piece of
sheet aluminum and installed with self-tapping
screws. It offers the ma in "stiffening" tying the
th ree chassis together. A short strap, bridging
the three chass is, across the bottom finishes the
stiffening job .

Rubber feet in each corner of the completed
rig prevents marring the furniture and keeps
the womenfolk happy.

The "bu ttoned up" rig becomes mechanic
ally stable and can be picked up and shook
vigorously withou t changing the note of the
receiver or transmitter. Drift is noticable for
about twen ty minutes then both units stabilize
satisfactorily. The mistake of laying the log
book on top of the rig and shutt ing off ventila
tion through the holes will prolong the drift
indefinitely.

The entire rig weighs 12}i pounds. \ Vith its
built-in key and monitor oscillator it becomes
an ideal un it for provid ing code practice or for
giving Novice code examinations . T he note
from the mon itor compares favorably with
most code practice oscillators on the market.
Design of the transmitter circuit precludes
damage to the rig because of failure to tune
the final to resonance or operation without an
antenna .

The first afternoon of operation into a run
of-the-mill doublet bagged seven states from
the Sunday QH~( wit h an average report of
569X. \ Vhich only proves that they will never
know that you arc a QHP if you don't tell 'em!

, , , W2TBZ
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TEST EQUIPMENT-STEREO COMPONENTS

COMMUNICATIONS EQUIPMENT

TRANSMITTER PARTS

25.00
7.50

12.95

4.95
3.75

14.95
2.00
4.50

12.50
2.95

11.50
3.50

35.00
29.95

7.50
4.95
6.95

3.25
4.50
3.75
3.75
3.25
3.25
3.95
9.95
5.40

27.50
10.95
32.50

135.00
29.00
13.50

37 Greenwich Street
Hempstead. New York

Phone IV 9·0808
•

SEND CHECK OR MONEY ORDER
25% wit h COD-Exps. chgs. collect

Minimum order $10.00

Industry Since 1945
I

TRANSMITTER PARTS-ALL NEW
Purchased '0 gOY" spec.

Capacitor, vacuum. Je nnings, 10-400 mmf, 10~v $59 .95
C a pa c ito r, var., 4 sec, 241.2 mmf/sec. . . . . .. 5.00
C ep., var., 12-224 mmf, J ohnson # 250E20 . .. . 4 .20
C e p., vee ., 425/ 425/850 mmf, Cardwell

#CIOO9959 .
Cep., var, 15-353 mmf, Johnson #350E20 .•. •
Cap., ver-, 45-800 mmf, Johnson #8000 35 ....
Cap., mica , 2000 mmf. 6000 v, J AN

#CM 75B202J 12.50
C a p., mica, 1500 mmf, 6000 v, Jan

#CM75 B152J _ .
Cep., oil , .5 mfd, 4000 v pk , _ .
C a p ., oil, 4 mfd . 4000 vd ew, # C P70 EI EM40SV
Cep., oil, 10 mfd . 1500 vdew, # C P70 EIEHIObV
C rysta l oven , 100 kc, Bliley #7C91 1........•
Tun ing in d uctor, va r., J ohnson # 226- 1 .
Re la y, Struthe rs -Dun n #2 18DXB105 . _ .
Relay, 25a, 115 vee coil, RBM .....•..... .....
Rela y, ~ eying , .5a , bOOO... p~ d e II0vac coil ....
Rela y, tim e delay, edi., spdt, St r.-D unn

# P5API4 14.95
C hoke , MIL-T·27,

JOhy, 250 ma , 3500 t est 40 o hm .
10h y, Il0ma , 1500v t est 50 o hm .
10hy, 430ma, 2500 test 18 o hm .
15h y, 60m a , 1500 t es t , 1600 o hm .
7.5hy, 280m a , 1500v t est, 75 ohm _. .

Meter, 2 in ch , 0- r made , rd .,
# MR25W I56DC MA .

Mete r, 0-50 micro am p , # M R25W050DC UA ..
Mete r. 0-300 e cv , RD., # M R25W300AC VV..
Met er, 0-5 ~ ...de, RD., # M R25W005DCK V.. ..
Meter, 0-500 mede. RD., # M R25W 500 DC MA .
Mete r, 0-5 made, RD. , # M R25W005DC MA .
Met er, 0-500 vde, RD., # M R35W500DCVV .
Me te r, e la p sed t ime , G E, 115...ec. 60 cy .
Tra nsformer, M IL-T-27, recto fil. 5vct, 8000in s
Tra nsformer, M IL-T-27, plate, 6300 vet. 5000ma
Tra nsf. , MI L-27, plate pri 220. 2770...ct, 680 ma
Tra nsf. , MI L-T-27, modulation for 12 ) 4 - 125A ..
Tra nsformer, auto , pri 115 v, sec 220/115,

2 500~v" 12.50
Var. line transformer, ad j. input 103.5 to

126.5v or 207v to 253 v , 60cy., I phase, output
82.8 ... to 151.8v or 18b... to 278v, 33 or Ib .5
amp, adj by cran~ G E # 3 ID2030G I .

Tube , Eimac # 4-400A .
Tube , Eimac # 4-b5A .

ELECTRONICS CO,

44.50
2.95

34.95
29.95
23.95

115.00 now
10.25 now
69.95 now
49.95 now
39.95 now

Serving Amateurs and

WRITE FOR COMPLETE LISTS
STEREO & AMATEUR COMPONENTSOF

• STEREO-NEW-WARRANTEED
Mfgr'd by Crosby

Stereo receiver, SOw,
.::RSOMX orig. $425.00 now $243.95

Stereo reteinr, 2Sw,
:6500EMX oria. 280.00 now 133.95

AM/F'M tuner, Crosby .::10(L or' lI . 159.95 now 49.50
AM / FM tuntr/Multiplex,

;lOOMX orill . 179.50 now 74 .50
Steree prt·amp/ amp. 40w;225 orill. 150.00 now 69.95
Stereo pre-amp/ amp, 28'011' ,;6800EM orill .
Transistor micamp. #30 oria .
Multiplex adapter. #MXIOL _orig.
Multiplex adapter, :MXI02__or ig .
Multiple x adapter, # MX103__ orig.

ALGERADIO

• TEST EQUIPMENT-USED
All In good working condition

Et eetrenie cou nter, sett er model #850 $400.00
Aud io freq. meter, H.P. #500 ______________ 99.50
Audio freq. mete r. G.R. #834 B_____________ 75.00
EI !clroni c switch, Dumo nt #330____________ 195.00
Precision ca pacitor, GR #722_______________ 125.00
Diode t ester, Te le tronics Lab # OT-100________ 75.00
Diode tester, 'ret etrcnt cs Lab # DT·257 150.00
Frequency meter. GR # 1141A______________ 65.00
Output powe ~ meter, GR #583A_____________ 75.00VTVM, GR #726'\ 50.00
VTVM , HP #410__________________________ 95.00
Aud io oscillator, HP #200C ________________ 65.00
Pwr. supply, TLI # PS·140 (same as HP #712A) 125.00
Pwr. supply, canst. cur. & canst. vert. TLI#PS·110 150.00
Wave analy zer. HP # 300A_________________ 295.00
Distortion analyzer, HP # :nOB______________ 195.00
Double pulse genErator. Trletroni cs TLI #PC100 195.00
Mi llimicroa m:neh r, RCA #WV84 _____________ 55.00

• COMMUNICATION EQUIP.
USED & NEW

All in good working condlfion
Collins ::5Ul receber with cabineL $275.00
Anhnna coup ler. new, 2kw. # CU-362/ FRT 175.00
Frequ ency shift keyrr, new, DOy't type#MD-200/FRT 475.00
Vi ki "D motil e .mithr. used, in Dood condition 65.00
Heath DX10D . mitte r. used, in Dood eond it ion __ 145.00
Eldieo ssb 500 watt linear. 80 thru 10. used__ 195.00
RME receiver # 4350. wit h . ta l calibrator 165.00
Hammarlund HCl-l40 receiver 169.00

• TEST EQUIP.-NEW, ORIG. BOX
VHF bridge, Hewlett·Pu kard ;8034 $595.00
Phase mt tfr. Industrial Instruments #200A8 __ 325.00
Power su pplies, Lambda ~28 45.00
Elett ronic SW itch, Tt ltt ronics modtl ;=E5180__ 295.00
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A Ham Looks at the

Heath Warrior

Don M. W herry W 6EUM
212 1 Grandview Drive
C ern erillo, Cell i.

A HECENT EXA~ lINATIO:-l of the
QSL cards received here at \\'6E U.\1 during
the past two years revealed an interesting fact
- for the cards received, over 44% of the sta
tions involved used some model of Hea thkit
transmitter. This fact struck your wri ter with
some little im pact. There m ust he some reason
for such a situation and since he does possess a
well known 140 watt SS B transmitte r, the de
cision was made to look into it hy the p ur
chase of a Il cathkit \Varrior Linear Amplifie r.

T his article is an attempt to review this \ Var
rior as Joe Blow ha m might see it and not
necessarily as an advertising agent for the
l le uth Comp any might.

When yOIl, as the purchaser, receive the unit
you will be impressed by one thing- it is heavy
[ shipp ing weight 99 pounds ) . This would im
mediately indicate rather solid construct ion
and, upon unpacking, this belief is verified. T he
chassis is made fro m heavy gage steel, the
panel ami cabinet are solid construct ion and
the trailsformers, wh ile not oversize, seem to
he adeq uate . The chass is, in fact , is outstund 
tug in its solid , heavy construct ion. It is made
in two pa rts, the sides and the top, wi th th e
top, for example, bolted to the sides wit h
twenty-two machine screws and nuts. Not self
tap ping screws, hut 22 machine screws-ehndcs
of mili tary eq uip ment .
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Addre ~s .

City . . . . . . . . . . .. State . . . . . '"

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

.. .. ..Name

Send information on t he TRI.X. SOO sse Tra nsmitt er
to:

TRI-STATE Electronics, Inc.
2734 Lee Hwy., Falls Church, Va.

Features

500 Watts PEPI

Com plete transmitter, ineludinq
heavy duty power supply.

Uppe r and lower sid ebands o n all rang es
Powe r o ut put control 75·500 watts
Automatic level control (A. L. C .)
Meter for monito ring plate current and transm itter

output
Provi sio ns for FSK
Rugged heav y duty cast al uminum chassis
Mod ern styling and extra compact for table top use
Heavy duty full time blowe r
Smooth tun ing 100-1 VFO tuning
500 watts PE P
Car rier suppression mo re t han 50 db
Unwa nt ed sid eband suppression more than 45 db
Spurio us frequencies down more than 45 db
All Crysta ls include d
VFO Stability: 50 c ps. after o ne· ha lf hour warmu p
Pi ne twor]; o utpu t. 45·100 O hms
Voice cont rol
Ant i·trip circuitry

Frequency Ranqes : 3 .5~4.0 me , 7.0-7.5 me,

14.0-14.5 me, 21.0-21.5 me , 28.0-28.5 me,

28.5·29.0 me, 29.0-29.5 me .

The general parts, condensers, resistors,
tubes, etc., are standard quality brallds-HCA,
Johnson , etc. No attempt at all was made to
cut financial corners 011 parts.

The mechanical assembly was straightfor
ward and offered no difficulty with but two
excep tions. One machine screw holding the rf
shield around the rf section was quite inacces
sible, taking the special nut starting tool which
they furnish, and the use of long nose pliers
to start. The second excep tion was a little more
serious. The front panel has two indicator light
assemblies which go through the front escutch
eon plate, the front panel and on through the
chassis. In my unit the holes in the three p ieces
were not quite in line which necessitated a few
judicious sw ipes with a round fi le . The material
filed off probably amounted to only a couple
thousandths of an inch, but if the assembly
doesn't go together it might as well he an inch.

E lectronically the circuit is a standard
grounded grid linear amplifier. T he drive is
app lied via a 50 ohm co-ax direct ly to the Iila
ments of the four SU A tubes. The rf is coup led
to both sides of the filament through disc
ceramic ca pacitors. The rf choke in the filam ent
leads is physically q u ite small-by B and \ V
standurds-cand consists of a bifilnr winding
about 2}2 inches long by 1 inch in diameter,
wound around an iron core which apparent ly
is made of normal slug material. The interest
ing part of this assembly is the feedback w ind
ing which is spaced over the filame nt portion
and is connected in series with a neut ralizing
condenser to the plates of the 8 I I A's.

The unit is very easy to drive, their state
ment of 50 watts needed to drive it to a full
K\V seems to be a perfectly safe sta tement if
a reasonable S\VR is p resent in the output <.:0

ax. No exact measurements were made but on
the lower frequency bands a full gallon was
possible at someth ing less than 50 watts. This
is output from your exciter, of course, and not
input. An input of around 75 watts seems to
he a safe minimum figure. Of course if your
exciter is a little short on power you can drive
it to something less than a K\V. It w ill operat e
fine at 700 wat ts, for example, with cons ider
able less than the rated drive for a K\V.

The plate c ircuit is also normal. Good sym
metry is p racticed around the four 81 lA tubes,
each of which has their small parasitic suppres
sor mounted in a symmetrical setup. The tank
coil is made of good size w ire and appears to
be adeq uate-especially the 10 meter coil
which is heavy copper tubing. The hand
switch could be a little heavier. It looks a little
small for a K\V but again it works fine am] in
view 01 the low plate voltages used ( 1400 to
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Here is the sensational SWAN

Ask your dealer for additional
information

Models for 20, 40, and 75 Meters
Now in Production

N.t Price

$275

\(--.
\~?

SINGLE SIDEBAND TRANSCEIVER
• The ultimate In TALK-POWER at

Low Cost

• High Efficiency, One Band Design

• Proven Reliability; Highest Quality

• 240 Watts PEP with 800 Volt Supply

• Mob ile, Portable, or Fixed Station
• ASK THE HAM WHO OWNS ONE

1600) this is not really a serious problem. The
contact spacing is good so no danger of rf
arcing is p resent, especially since the peak
voltages under SSB or C\V are not nearly as
severe as those with a K\V using A~l modu
lation.

The standard pi network is used for the out
put tank circuit. The ability to match an anten
na load of 50 to 75 ohms is advertised and is
a conservative figure. No loading problem
should exist with any tolerable S\VR in the
feed co-ax.

An interesting adjunct to the rf output cir
cuit is a small condenser and an rf choke from
the output line to the ground. The midpoint
is brought out to a small jack on the rear chas
sis apron for use as a Ieed for the vertical
deflection plates of your scope-or your vertical
input amplifier if your scope has good enough
frequency response. This will allow you to
watch your scope and get some indication of
your modulation characteristics. It may not be
exactly a lahoratory method for modulation
monitoring but it docs help.

The neutralizing system, as ment ioned ear
lier, uses a varia ble condenser from the plates
of the SlIA tubes, through the condenser to
the coil which is wound around the filament
choke to the ground. The neutralizing process

is described in the manual as simply spacing
the condenser plates a prescribed distance
apart. T his seemed to he a very rough way to
neutralize and some doubt existed in my mind
as to the effectiveness of this method. How
ever, upon operational test the amplifier is
perfectly stable with no indication of regenera
tion on any frequency.

The metering system measures the grid cur
rent, plate current, relative power output and
the high voltage. This is indeed fine-these are
exactly the things the operator should know.
The tendency of modern transmitter manufac
turing concerns to simply meter the re lative
power ou tput leaves me cold. For the added
price of a switch and a few resistors it seems
that the policy of metering only the output is
very ill advised. I am of the opinion that the,
prime reason it is done that way is to conceal
the fact that a fixed load ing circuit does not
always load your fin al the way you might wish.
How many of us have a perfect 1:: 1 match
to our antenna?

The hias supply is taken from a special ten
volt wind ing on the filament transformer, ~alf

wave rectified, filtered and bled through a 5
ohm and a 11 ohm resistor. T he voltage for the
tube grids is taken from the junction of these
two resistors and is very stiff, being held very
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close to the 4 .5 volts d esired when under mod
ula tion. The grounded end of the bias supp ly
is brought out to a terminal board on the rear
chassis apron where it may he grounded d i
rect ly or placed in series with an external (or
internal for that mat ter } voltage of approxi
mate ly 50 or more volts to fu rn ish cutoff bins
for standby or "no modulat ion" condi tions . Th is
is desirable because some modern exci ters gen
erate a hash while in the "Oil" status but with
no output, such as is the case when no speech
is p resent Oil SSB or the key is "up" on C\V.
This hash may be amplified b y the final ampli
fier when it is not in a cutoff condition and can
be very annoying. Odd as it may seem this
hash, which another commercial rig of mine
does generate to some extent, did not seem to
get through the \ Varrior, even when only the
normal 4.5 volts were used. In any event the
addition of some VOX controlled external bias
can remedy such a condition easily.

Now, while we are on the subject of b ias
let me digress from the original theme of this
article for a moment and describe a modifica
tion which can be placed in the amplifier to
furnish this cutoff voltage. Don't tum the page
as this modification does not req uire alte ration
of the original amplifier, but only an ad d ition.
In other words if you might wish to sell the

unit at some later date you can return it to its
original cond ition easily and quickly.

F ig. 2 shows a bias and switching arrange
ment which can be added to the lin ear to fur
nish cutoff b ias and/or higher operating bias
for class C C\V operation. T he small powcr
sup p ly in the unit Furn ishes voltage for the
cutol! bias ami for energizing the contro l relay
- providing a low current plate relay is used.
In case an ac relay is used omit H1 8 and bring
out both coil leads as descrfbed la te r in Step 8
of the construct ion notes. This bins sup ply a nd
relay will allow several transmitter cond itions
to exist i.e. 1) by connecting a jumper on the
outside of the chassis from terminal 1 of T to
the ground terminal on the chassis, normal
operat ion of the amplifier will result regardless
of the condition (open or closed) of relay l\y I ,
2 ) by grounding terminal 2 of T and actuating
the relay for transmit, cutoff bias is applied for
standby and the normal voltage of -l .5 volts is
app lied for transmit, 3 ) by removing jumper
from T and actuating relay on transmit a cutoff
bias is established for standby and a high oper
ating bias is established for class C C\V serv
ice, -l ) by shorting terminal 1 and 2 of T and
no t ac tuating the relay a condition of no cutoff
stand by b ias is established and a h igh operat
ing bias for class C C\V is established. T hese

•

LOW COST

a t

-
Q UA LITY ASSURANCE

THE IDEA L SUPPLY FOR YOUR

FAVOR ITE MOBILE

LINEAR SYSTEMS INC!
605 UNIVERSITY AVENUE - lOS GA TOS, CA LIFORNIA

~
.. the on lv

ADCOM 250 $125.
DC-DC TRANSISTO RI ZED CONV ERTER

A D V A N C E D

COMMUNICA TIONS

ADCOM 500-500 WATTS at 1250 V

PLUS 300 V & BIAS

ADCOM 1000 - 1 KW at 2250 V

PLUS 300 V & BIAS

A DCOM 250AC AVAILABLE

FOR OPERA TI ON FROM

11 5V 50/60 CYCLE

A NEW D C POWER S UPPLY .
CONS ERVATIVE RAliNGS
AT 13 VOLTS DC INPUT

800 V 250 MA
275 V 200 MA
0-90V NEG. BIAS

OTHER TRANSISTORIZED CONVERTERS

SEE YOUR N EA REST DEALER

EVERYONE'S TALKING ABOUT
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four bias situations will cover any normal oper
ating need and the unit . as can be seen later
by th e installation instructions, can be easily
removed at some later d ate if desired .

A step by step method of ccnstructfng and
mounting this unit is given here-

Step 1 Bend an aluminum bracket as
shown in Fig. 3. Mount under the
Hut that holds I1V indicator ligh t
as indicated.

Step 2 Build circuit shown in F ig. 2.
Suggest using printed ci rcu it
hoard or a piece of bakel ite.
Mou nt 011 bracket of Step 1.

Step 3 ltcmovc ground fro m term inal 2
of terminal strip T and connect
a 0.1 ceramic capacitor in its
p lace.

Step ,t Connect center arm of relay to ter
minal 1 of term inal strip T .

Step 5 Couucct uormnlly open contact of
relay to terminal 2 of T . Keep
wire for step 4 and ,5 clear of
fi lter condenser terminal NN2.

Stcp 6 Con nect primary of power trans
former in parallel with I1V indi
cator light.

Step 7 Fnbrlcate jumper wire 712 inches
long and connect one end to
ground lug a ll rear of chassis. Put
spade lug on free end of this
jumper. Use this jumper to ground
either terminal 1 or 2 of strip T
as d escribed earlier.

Step 8 Bring out free wire from relay
coil to outside of chass is by run
n ing through same grommet as
115 VAC power wires. 0

",ACHI'-I[ SCREWS l 2 1
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FIG ,
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,.
Step 9 Connect 0.1 cerarmc capacitor

from terminal 1 of T to terminal
2 of terminal strip TA .

Step 10 Cut wire 3 inches long and put
sp ade lugs on each end. To be
used to short terminals 1 and 2
of terminal strip T when amplifier
is to he used with no standby cut
off bias and with high operating
bins for class C C \V.

This comp letes the modification. Now of
course this small unit can be mounted on a
separate chassis and wired to the outsid e of
term inal board T b ut it makes a cleaner job
to do it on the inside. The relay of the unit
can be connected to the VOX circuits of your
exci ter to he tu rned on or off with the antenna
rel ay, receiver quieting, etc. If you lise all ac
relay for your anten na changeover switch it
might he advantageous to usc and ac rclay in
the unit a mi parallel it with the antenna OIlC .

Each iudlviduul case mi ght be a little different .
Enough for the bi as-the power supply is

normal except for a slight novelty regarding the
choke ami power transformer-both which have
ve ry large cores. T his, perhaps, was to allow
fewer turns per volt on the wind ings and allow
larger wire per given voltage. The choke is a
swinging type which goes from 5 to 50 henrys,
which is quite a swing. Both the power trans
fonner and choke run at a normal warm tem
perature under both SSB and C\V operation
in fact somewhat cooler than was expected or
is the case in some other commercial equip
ment. One other interesting feature of the
power supply is that of the switching. The
transmitter has two switches-one to turn on
the filaments and one to turn on the high volt
age. This is to allow the filaments to heat up
before the high voltage is applied. The interest
jug feature is that it does not make any differ
ence which switch you turn on first; the fila
ments light first. This means that if you make
a mistake in turning on the switches you still
turn on the filaments first. They are marked Fil

rvote • - H an ac relay is u sed instead o f the pl a te
type run both lea ds f rom t he coil out with the l Ui vee,
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and IIV of course , for those of us who watch
what we are doing,

Double sh ielding is used - the rf section is in
its OWII shielded enclosure which is mounted
on the chassis and then the cab ine t forms a
good shield for the overall unit.

;0.:0 special T VI precautions were p racticed
excep t for the good shieldi ng. A linea r running
it litt le on the A side of class B is 1I0t much of
a harmonic generator so if your exci te r is clean
your TV I should not he too much of a p roblem.
In case yOll use the higher bias for class C C\ \'
y O li might run into more of a TYI p roblem but
us ually they can be cleaned lip w ith enough
effort. Also in the real fringe areas the problem
of high power overloading nearby TV receivers
w ill present itself but a good high pass filter on
the receiver antenna input will cure that.

The unit comes with the cabinet painted a
deep green . The escutcheon on the front panel
is a matching green with the panel itsel f a light
grey w ith a sligh t green tinge, It's real pretty
if you like green ,

To summarize, it seems to vour reviewer that
•

Heath has done a very commend able job here
- it's a lot of transmitter for $229, The only
wish here is that it could have been packaged
a little smaller. Nothing about it is on the
"skimpy" side. the operation is everyth ing a
K\V should be and it really p uts out a signal.
This linear, if it's indicative of the rest of the
Hea th transmit ting line, perhaps exp lains tha t
44% noted earlier,

. . . W6EU~1
Puts List
HI - pa r t of oetetnal unit
R lS-pa rt of o riR'inal un it
RlG-I RC 10K 5 Watt
R17-IRC 5 K 2 Wa tt
IU 8-InC 5K 2 Wa tt
R HI_ 750 o hm 25 watt tnc tyP ::l 2 D
C25~DhIC cera m ic 0.1 u fd
C2'- Dillc eer-a rn te 0.1 u fd
1'1 - 115 vol t .01;; se le n iu m rectifier type
R etag-c-See not"

Letter

Of-at O~I :

He re ilJ n lis t oi my fe llow Cubans w ho are usinR' our
hobbs- to s p' r ead com m u nist doct rine from the Isle. CO l 
AF, A H, G N ; C02- BG, BY , C F , CJ , CM. C It, CX. DL,
DT, E U , t ·M, FV, <1 M. H T , I F , 1<1. IS , IT , JI, JL, KG.
K I, KY, LD, LM . LT, MF, MN , MR . N P , OF, OM.
I' V, QQ, QS, QV, no. ItQ , uv. S F , ST , TW, VB, VH ,
VJ , VN , VO, w r, WU , XG , XI, XM, XN , ZL , N C :
C03-AG, BU , J D, MM. NIt, PF : C05-CG, CN, ER. F M.
JA, JP, OF, PV, RH. RP. SA , TZ ; COG.AU, E D, t'A ,
F B. G"" J C, K F , N V, Pt·. XZ : C07-AI, CA. CG, MS ,
J M, LM , RQ. RS, RV. S L, S O, L G, F C, XW . J S : , C08
A L . R N , BO, CO, CP, en, DL, O N , ER, Jo:S , MG. HP.
IC, L A, HM , SO. T he r e li re many m ore wh ic h we lac k
p roof on 110 f a r . "

Rafa f-I M, Jo:!ltf-\,n C0 2Z(1
Radio Club oi Cuba in Kxile
Box 1688. Miami 1. P lo r tda

USED EQUIPMENT
GUARANTEED A-I CONDITION

' -VI K ING "5 00" T r a namit te rs ( ne w p r lce $1050 )
o n ly $495. VIKI N G VALIANT $269 : KWS.I $895;
G LO BE 500-C I $895 ne w , $425 ; n & W 5100 $199 :
OX- IOO $149 ; NCIlO w /5 coils $329 ; NCl 83- D SI99:
B &: W L-I OOO_A $229 ; NC-300 $229 ; CO L LINS
32 V3 $299; KP-81 PI EHSO N $225: V IKI N G II &:
VFO $149. Many ot hers in s toc k, W ri te &: ask.
Com plete line o f A n tenn as & Ha m P m-te.
Distributo r for Colli ns . lIam m ur lu nd, J ohnson,
H all lc ra f te rs , Gonser, N a t ion a l, Dr a ke . U & W ,

TOP TItAUE-ISS !
)1I5 SIOS IIA~I S UI' P I.IES

5472 ~I i ss ion Ul\'d . R tve rs tde , Calif.

Phone (area code 7H) OV 3-0523

TEI.ETYPEWRITER
EQUIPMENT • COLLINS
5lJ2, 5lJ3, R.390A/URR Reeeiven (.50·30.5
Me). Teletype Printer. #14, #15, #19, #20,
# 26, #28. Kleinschmidt Printers #1T4A,
IT·76, IT-98, IT·99, IT·IOO, GGe3. Tele
wri ter Frequency Shift Converter. For cener.)
information & equipment list, write to TOM,
WIAFN, A.LLTRONICS-1l0W A.RD CO ..
Box 19, Beeton I , lUau. Richmond 2-00·18,

SHIPSHAPE SHACK
No more screwing and u nscrewing
connections, no m ore dangling, slop py
leads when you have B&W multi-posi
tion coaxial switches.

M odel 550A conveniently selects a ny
one of five transmitters, antennas,
exciters, receivers or other r-f equip
m ent. Model 551A is a two-pole. two
position unit for switching eq uipmen t
such as r-t power a m plifiers in or out
of a circuit . Both switches can be used
with 52 or 75 ohm lines.

See these efficien t . reasona b ly -pr iced
switches a t your B&W dealer, or write
us for information.

550A-Price : $8.25

55 1A-P, lce : $7.95

Canal Street & Beaver Dam Road
B r isto l , Pennsy lvania
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Joe's Other World
W HEN she came in a s usual to open the

curtains to the early-morning sun, she
knew this was to be no ordinary day. She made
J oe comfortable, doing automatically for him
the intimate j obs which had become so much
part of her routine that it might have been a
piece of her highly-polished furniture which
she was putting in order. When he was clean
and tidy, she gave him his breakfast, feeding
him patiently, making occasional remarks
about the weather and the news in the papers.

66

Usuully he hung onto her every word in
these moments of intimacy, for she was his only
link with the world outside. But today she
sensed his lack of attention, that he was think
ing of something else. The meal over, she stood
up.

"\Vhat time do you think they'll arrive?" he
asked.

Deliberately she pretented puzzlement.
"\Vho1"

"Fred and the boys, of course."
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NET

Mast and r••onator
folded o\ler

Mast and reson.tor
in mobllinll: position

TOT. HGT. of ASSY.

BUMPER MOUNT

DESCRIPTION

MODEL BM-l

MO· 1

MO· 2

NEW· T RON' esc 0 R P.
3455 Veg a Avenu e Cle veland 13, Oh io

B uy only the mast and
resonators for the bands
you operate. NO NEED
FOR M ATC H IN G DE
VICES. NO FEED LINE
LE NG TH PROBLE M S .

Use any length of 52 ohm l~~~~~:::-"ca b le. New. efficient con -
cept of cente r loadin g .
Each resona tor has a coil
s p e c i a ll y de sig ne d f or
maximum r a d iation for a
pa rticular b and . Center
f req uency tu n ing is by a n
a dj u stab le sta in less rod in
t h e resonator . The fo ld -
over a lu m inu m mast pe r - :5S=:;§SYm its instan t intercha n ge
of reso na tors. Ma st folds ,L -~
over for ga rage s to rage .~ ;:.; !...----~
Mast ha s 3 /8-24 base s tud _ I \- ..... _.
t o fit s t a n d a r d m ob il e - ,
mounts , but will perform ,-::::~:::::;;i(/better with New - 'rron tc
m ounts . P ower ratin g is 75 ~
watts d c in put A .M . - 250
watts PEP input for SSB.

RM ·20

Ask y ou r distributor to sh o w you these a n d
other fine NE W-THO :s" ICS products. Writ e far
lit e ra t u r e on the com ple t e ~EW-TRO :'oi ICS line.

RM 40

F lat a lloy s tee l s t ra p fit s any
sha p e bumper. large or sm a ll. " J "
bolts requ ire only ~4 " clearance
between top of bumper and car
body. Heavilv chrome plated 1 ~2 "

die cast Za m a k ball has ~ 1"-2-1
thread . Ad j u sta b le for true ver

.t ica l position. G ray Cycolac base .
Hea vily cadmium plated. . . .$6.95

RM 15

RM ·I 0

RM ·1 5

1.4 0 -1 MA ST

1.4 0 -2 MAS T

.... -

54" masl folds at
I S" fro base Rea r deck or fender $ 7.95

54" mast folds at
27" fr . base Bumper 7.95

RM ·I 0 10 meier resonator 80" max. . 75" min. 5.95
RM ·15 I S meie r resonator 81" max.· 76" min. 6.95
RM ·20 20 meter resonalor 83" malt.. 78" min. 7.95
RM ·40 40 meter resonator 92" milt . . 87" min. 9. 95
RM .75 75 metel'" resonator 97" max . - 9 1" min. 11.95

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY

MODEl

RESONATOR WILL WORK PROPERLY ONLY IF USED
WITH Mo.l OR MO·2 MASTS. ANTENNA ASSEMBLY

CONSISTS OF 1 MAST a nd 1 RESONATOR.

"Oh, somet ime. Depends on whether they
have fin ished it. ::\Iight not be today at all .
Might be next week."

She felt an immediate flash of compunction,
for he suddenly looked like a little boy who
has been unfairly punished. But Em had never
been a woman to give in to emotion or what
she would have called " sloppiness." " I'll swit ch
on the radio for you. There's a nice music
programme."

She knew a s the room filled with suga r
crest ed waves of Jerome Kern that Joe would
have preferred a different ki nd of radio sound
but it was in her power to decree what he
should hear, at least for this morning.

Twice in the routine of the hours that fol
lowed she had to cli mb the st a irs to answer his
ca ll. Had his friends phoned yet?

With bitter triumph she told him twice-no,
the re had been no ca ll yet from the Radio Club.

Em was a good woman. For thirty year s she
had been a good wife to Joe, keeping immacu
late the little house which they had been able
to buy on account of her penny-pinching. H er
cooking was famed for miles around, J oe's
sh ir ts were always spotless , his swea t ers a nd
socks ha nd-kni tted in intricate designs. All
t heir life she had sa ved money so that now,
when their only income came from insurances
a nd pensions, she was st ill able to maintain
the house and their previous careful living
st a nda rd.

Em even tolerated her husband's lit tle weak
nesses. J oe was allowed to smoke except, of
course, in t he parlour, whose velvet drapes a nd
hand-embroidered cush ions must on no account
be sullied with t he fum es of tobacco. T he
a ncient refrigerator always had room for a
can or two of beer.

But one thing Em ha d fought a ll her lif e
Joe's ot her world, h is hobby, h is love for ama
teur radio. \Vhen t hey had fi rst ma rried she
had given little thought to the ominous way he
would spr ing to life, so to speak, when con
fronted with the load of junk in the attic. Like
a ll young brides she had t hought a few months
of marriage would cha nge him sufficiently to
make him give up all that nonsense. But Joe,
gentle and mild like so many big men. was
r emarkably obst ina te on that point. He was
hers, body and soul, except for the time he
spent upstairs, producing unearthly sounds out
of the junk and talking incomprehensible jar
gon to people thousands of miles away in whom
Em had no int erest at all.

Joe gave the maj or part of his wage-packet
to his wife, keeping only a small sum for his
own meagre expenses. But, by depriving him
self of cigarettes and beer for nearly three
years, he sa ved enough to buy himself a com
munications receiver which was the pride of
his life. Em hated this interloper worse than
if it were another woman come to break up
their marriage. It came to represent for her
the other world into which Joe escaped from
her and into which she could never penetrate.
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However, the junk in the attic accumulated
over the years until the receiver was only part
of a dingy, dusty chaos perpetually over her
head. Em, whose pride was the gleam and gloss
of her at- t-id home, attempted to "clean u p" the
mess but she met with alarming res istance
from J oe. Considerate as ever, he would say,

" Don't you go bothering yourself with t he
attic, dear. The stairs a re too much fo r you.
I'll look after it."

Sometimes, though, when he was away at
work, she would trudge up t he narrow stairs
into t he enemy tert-i torv a nd confront t he
bland, blank face of t he detested receiver . She
would even run her duster over its surface, for,
hate it as she might, it was against her na t ure
to tolerate dust. A more passionate WOman
might have smashed it beyond repair, so that
it could no longer come bet ween her and her
husband , but care with money had become part
of E m's lif e a nd she knew that, even second
ha nd , the inst rument could realize good cash
some t ime.

T here were days, three or four somet imes,
when J oe was a ll hers. He would sit opposite
her by t he stove. Neither of them was par
ticularly articulate, but there was some kind of
commune between t hem. She would knit . J oe
read t he pa per , yawned, scratched himself a nd
went early up to bed. Da ys after, she would
discover, to her humiliation, that "the bands
had gone dead," tha t rad io com munications t he
world over had briefly come to a stop, for

/ /--o;ii...il:D-
Redu" e Interferenoe end Fat ALL Amateur Ttan.·
Nol•• en All Make. Shott mitter.. Guatenteed for
Wave Reeelnr•. Mall.. WlK"ld 500 Watt. P ewit fat PI .
Wid. Receptlon S ttong.... Net e r Link Dlreet f .....
Clea,.... on All Bend.1 Llgtlt. N. at. Weatherproof

Complete u shewn total lenalh lO:t ft. with 87 ft. or U obnl
l>alaneed Ieedltne, ill-Im....ct molded r"onent tr,pl. (Wt. a oz.
1" 1 6" 1001:). You Ju.t tunl to dn lrad band l or beamlille r..
luill. E1cellent for ALL world-wide Iliort-\\'lVe recehere and
lomateur t ransmltterl . For NOVICE AND ALL CLABS AliA
TEl)ltSI NO EXTR'A TUNERS Oil OADOKTS NEEDED!
gUmlnltu 5 .epaute antenDai wltb exeeuent per forml nee
guaranteed. u.... Inverted V for all bind POwer Illn. NO
HAYWIHE HOUSE AI'I'EAHANCEI EASY INSTALLAT ION I
110-40-20-15-10 meter blnda. Complete••••••.••• ••.. ••• $14 .95
~0-:t0·15· IO meter bind•. 5f·rt. Int. (belt for w·w ewl ·a) IS.95
SE ND aN l Y n .oo le" h, dI .• mol and pay postman bal.nee
COU plul ()IlfIlal:e on IrriYal or .end lull price for postpaid
delhery. Free Inform.tlon.

Available (lfI1, trom :
WESTER N RAD IO - Delli . A7.11 • Kearney. Nebraska

WANTED:
TUBES, DIODES, TRANSISTORS, MILITARY, COMMERCIAL
LAB-GRADE TEST EQUI PME NT, COMPONENTS, PRC,
GRC EQUIPMENT, AIRCRAfT EQUIPMENT BY COLLINS.
TOP PRICES. WRITE DETA ILS,

BOB SANETT
W6RE X, V & H RADIO ELECTRONICS, 2053 VENICE

BLVD., LOS ANGELES 6, CALIfORNIA.

FOR SALE
Viking Ranger. excellent condition , H alli
crarters S-40B , WRL Globe Scout 65B. Make
an offer .

H. V. Barnes, K1APA
73 Magazine , Peterborough, N . H.
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reasons which were beyond her understanding
and which she d id not th ink it worth her wh ile
to try to understand.

Once a week, on Thursday nights, her re
sentment against J oe's hobby rose to ha tred
level. He would kiss her dutifully, tell her not
to wait up for hi m and drive off into town in
the current ten-year -old car to a meeting of
t he Amateur Radio Club. And every Thursda y
night E m would sit broodi ng over her kn itting
fo r she knew t hat, once J oe was w it h his
cronies a t t he Club, he was no longer her s, no
longer her man, her child, her property. He
was beyond her control.

She always did wait up for him, greeting him
sour ly on his return, yawning ostentatiously.
But inevit ably J oe was so exhilirated by t he
meeting with h is f r iends t hat he never even
not iced her meaningful glances at the clock.

Sometimes J oe would suggest t hat she come
with him to a social evening orga nized by t he
Radio Club for t he wives of t he r adio a ma
teurs. Most of the other women good-humour
edly played along with t heir husbands in t his
respect, really enjoying the friendly atmos
phere of t he parties. They accepted their hus
bands' hobby for, to most of them, it was par t
of their lives, just as much a s wage-ea r ning or
love-making. T heir men's regular disappear
a nce in to the ether was no worse than t he drift
of other women's husbands into ba r 0 1' pool
room.

Em could never come to terms with t h is at
titude. She scornfully d ismissed the other
women, either as fools or flibbertigibbet s who
didn't look after t heir men proper ly. A badly
ironed shirt, a sock darned with the wrong
color wool on a nother ma n would ensure her
scorn for his wife. She never forgave t he
merry woman who blithely suggested that she
forsake her weekly ba king session to accom
pany her husband on National Field Day.

" Reckon she buys a ll her cakes in the store,"
she muttered . The condemnation was final, ir
revocable.

J oe's friends rarely visited him at home but
when they d id she would be greeted respect
f ully ; t hen t he two of them would firmly cl imb
t he stairs to t he attic a nd t hat was t he last she
would see of them for hours. Towa rds t hese
men she maintained an icy silence, barely
polite. They represented J oe's other world.

Then, a year ago, th ings had dramatically
changed. An accident at work had broken J oe's
sp ine. \Veeks in hospit al ha d ended with his
being brought home to spend t he rest of his
life completely helpless, par alyzed from the
neck down.

T he doctor spoke to her pityingly, admiring
t he fortitude a nd lack of hyster ia with which
she bore the blow.

" He might live for months, or it might just
be a matter of weeks. Do a ll you can to keep
him comfortable and happy."

fie might have spared his pit y. E m's stoic
expression concealed neither misery nor con
trolled shock. It hid a singing triumph. For
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WRL

YOU
BE

THE
JUDGE

•
•

DDW - KEY CON NECTORS

WRL WRL

I'HINTED cmcurr KI T
T h e y 'r e really s imple t o m ak e w ith our n ew kit .
E v ery thinK is s upp lied . com p le t e with two 5 x 7
copper clad boar d s and easy t o follow instruc
tions.
DELU XE CRYSTAL ETCH INC KIT: zvervtbtne
y o u n eed, com p lete . Either kit. postpaid a ndguaranteed . __ • • ~ __ S2 .00

HAM KITS, Box 175. Cranford. New Jersey

lVIicbigm ulers A rise!
Descend upon the newest amateur equip

ment d istributor i n Michigan. We have set up
a big ham d isplay and carry a huge parts
stock. We carryall makes of ham gear, . n 
clud in g Collins. We'll meet just about any
deal that you can make anywhere and give
you top notch s e r v ic e to boot. Free home
trial ? Sure! Trades ••• easy payments •••
and e ver y t hi ng you could possibly expect
from a grou p of eager hams selling to hams.
Call TEmple 1-3171. Come i n and bring your
QSL • • • see Bill WA8FCL, Dick WN8ECC and
Joe W 8VSK.

F'ACTORY WIRED

"ANn MOUNT DOU BLE M ALE
O....~b~. si l...~. Favo rite ~~ry-

o r~ ,e-d. ~"« IS lon ",!oIc'~_ Pre<is;on
m.oe. On'y '-" m.de. •uned
"ole is nH'ded . locl in g lyP'! .
no screws. Sil...~. pl~,~.

ee.. .• . •70 e a.• • • 1.25

DOW~KEY COM PANY. T hief Rive r Fa lls, Minn.

RSE HAM SHACK
Division of Radio Su pply and Engine ering Co.

, ) Selden Avenue, Detro it 1, Michigan

TWO WEEK TRIAL OFFER
MONEY BACK GUARANTEE

SHI P P E D POSTPAID

METEOR
SB-175

TRANSMITTER

$999 S Less P .S.

ALL MODES
MOBILE - F I XED

175W- CW - 100W· AM - 140W (PEP) DSB
A s imple " fl tek o f the s witch " for 75 wctt
nov ice power . Don ' t let h igh co s t rigs k111 y our
hobby -- try WR L 's high pow e red , low cos t ,
175 watt lran smit ter for 2 week s . You must be
100% saUsfl~. o r ret urn p o .st pcfd for full re
fund . Terms: No mo ney d own -- $ 5.00 per month .

~ WORLD RADIO LABORATORIES, Inc.
16111ii11 341S _w. BROA DWA,Y • COUNCil BLUffS, IOWA

hard physical work and extra fina ncial scr imp
ing held no fears for her. She could face t hem
intrepidly f or now she had her husband all t o
herself again.

Not s ince the very earliest days of t heir
mar t -ia ge ha d she been so close to him. She
was his slave-but he was once more utterly
hers, at her mercy, the child she had never
had. She spen t night after night without sleep,
helping him through the pain and desperation.
She performed uncomplainingly the most
menial and offensive task s. Out of their reduced
income she managed to prepare luxurious
di shes to tempt him, revelling in the slowness
with which he chewed the food, whilst she held
the next spoonful ready. On her he relied, not
only for the very pith of his exist ence, but for
companionship and enter ta inment . She read to
him for hours. She rarely Jeft the house and
then only for necess ities. She never spa r ed her
self, caring for his wasting body, putting into
her scr ubbing and bathing and mopping up of
fi lth a devoted energy built up of years of fru s
tration.

Financial difficulties meant sacr ifi ces. Em
was scrupulously fair. Her modest diamond
engagement r ing, her prized silver teapot and
t he r adio equipment were a ll sold at t he same
t ime. E xt ra cash was needed immedia tely a nd
it seemed log ica l t ha t each of them should give
up something val ued a nd loved.

A winter passed. Em inst alled her small
portable broadcast receiver in J oe's room. If
she heard him t he t ime he tentatively sug
gested that it might he possible to pick up part
of the ama teur bands on t h is instrum ent , she
gave no sign. J oe had come ba ck to her f rom
his othe r world .

Soon , t hough, a cra ck a ppeared in t he struc
t ure Em had huil t her self. One of J oe's radio
fr iends called to see hi m. Em greeted him with
t he minimum of ceremony a nd unwill ingly led
him up to see her husba nd . She stalked out of
t he room, making it qu it e clear that t heir talk
held no interest for her , but she knew with a
shivering dread that something was goi ng to
happen.

T he ma n left a nd she went back to J oe.
H is eyes were shin ing.

" They're go ing to build me a special receiver.
Em-one t hat I can tune myself."

" What do you mean-tune yourself?" she
sa id brutally, "You know you can't move a
mu scle !"

"One of the boys is an engineer. H e's rigged
up something with a lever that I can hold in my
mouth ."

E m's brief happiness dwindled to nothing in
sta n tly. She carried on with the tasks of
running the house and caring for Joe, but she
could feel the excitement building up in the
man. Then came the call from the Club to sa y
that the new equipment was complete and
would it be convenient to bring it over. Em
sta lled for a day or so, making t he excuse t hat
she was spr ing-clea ning the room, that Joe
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wasn't really well enoug-h fo r a ll that exci te
ment. Finally, t houg-h, realisi ng full y well
what she was doi ng' fo r herself, she agreed to
let t hem come over t hat Sunday.

On t he Saturday nig-h t she had to g ive J oe
one of t he luminal tablets t he doctor had left
in her keep ing, for he wa s so excited.

" Just th ink, E m," he babbled, " It'll be just
lik e old times!'

Her lips t ig-htened but, when t he Club mem
bers arr ived, she was forced to have four of
her husband's despised cronies t ra mpling- up
a nd down t he st a irs, opening doors and wi n
dows, hammering- a nd shouting and bringing a
flush excitement to Joe's withered cheeks tha t
all her devoted ministrations had never been
able to arouse.

Dry-eyed she wai ted downstairs for the hub
bu b to quieten. Finally they came down.

" lie's a s ha ppy a s a kid , ma 'am. J us t you go
on UD and look at him,"

" I'll wait until you've all gone. Then I can
sweep thr ough my f ront hall before I go
wasting my time with that nonsense," she sa id
ungrac iously a nd did not relax until she hea rd
t he d iminish ing roar of their car engine a s
t hey drove away.

Stolidly and obst ina tely and ca ref ully and
very t horoughly she swept and tidied where
t hey ha d trodden. \Vhen ever yt hing was once
more in order she climbed the sta irs hea vily to
J oe's room.

He lay t here, st ill and qu iet, wit h t he ghost
of a smile on his face. The engineer 's t uning
lever , no longer needed, lay on t he pillow be
s ide him,

Em wept the fir st bitter t ea rs of a life-time
when she came to rea lize that J oe had died
hap py and t hat his other wor ld had won the
la st battle. . .. G3N~1R

Letter

f)("a r W :'I )n (" :
Anent my recent a r t icle a bo u t ch ir ps in a k it \"f o. I

lear-ned t he rea son f o r t he poor performance of the
,IiPII('i! mlee s . The y had cavit ies i n t he center where there
W83 lOOKe f o il . Throe out o f five t hat I cracked open were
fa u lty . I bought t h ree o f another ma nufacture locally
a nd the)' all were soli d ly o.k, So, we ca n't condemn the
d ilJl>et:l m icas , pe r ae, nor the manufacturer either, be.
caulle a bad lot could get by easily. I have written the kit
maker nbou't it.

You may recall that I wrote an a r t icle f o r A P Features
about work tng R ussia n hams , Someone f ro m n mailed
me !O. ("opy (rom the W hite P lai ns R epor te r Dis pa tch. The
article II t ill is being run he re and there, and I continue
to get fa n letters, with the most asked q uestio n beinll"
how to gd i n to ham radio. I tell them to buy a copy o f
71:1 a nd drool ovee the ads. Bu t I made 'tbe mistake of
recommendma t he D r a ke 2U receive r, and got a p rompt
reply f ro m a lady w ho wants to kr.o..... why I recommend
t h e- D ra k e, and it isn't even adver-tised in 73 . T ak , tak .
Oh well. I IIt ili think the D ra ke 28 is a g-ood reect vcr,
but plt'lI11e. Kt>t II. n ad fro m them.

T he la tear q ue ry wall f rom a housewife in your art'a
who w illht'll to b u y her h usband a ha m s ta t ion f o r Chj-let,
m a e . Luc k y guy ! D ra ke better get t hat a d in t he next
;lIs lle o f 73 !

H arold Ca rlson K 7M S L
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___ uvreme
I SIX METER SStB ]
• Using The McCoy 32B1 Silver Sentinel Crystal Filter

• 75 Watts PEP Input, 6146 Final

• USB - LSB • CW· AM Operation with Carrier injection

• 7360 Balanced Modulator

• Unwanted Side Band Suppression better than 40 db.

• Carrier Suppression better than 50 db.

• Size -Width 12" Height 6 %" Depth 7 %" Weight 7 1,4 Ibs.

Model SSB-6 $1 99.50
Wired & Tested

Model 55B·6 Kit $159,50
For addit ional information, write:

Supreme G!eclronic6, s:
FRONT AND MAIN STS . UPLAND , PA.
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These little call letter signs are about the
lowest cost sfgns we've ever seen. They are
n icely made and great for m ounting on top of
relay racks, on the operating table , 011 the hack
shelf of your car, etc. Be proud of your call
.. . display it. Mudo by New Products, Box
481 , Gran d Haven, Michigan.

Centra lab Catalog
C's catalog 200, a 16 pager, lists every thing

Centralab makes in the line of controls,
sw itches, ceramic capacitors and packaged cir
cuits. It even gives prices. It certainly is well
worth the three cent postcard required to have
them mail it to YOll. Centralab, 900 East Keefe
Avenue, Milwaukee 1, Wisconsin. Ahem . . .
mention 73 . .. they're not advertising here
yet.

- -
~~•-

Six Meter SSB
Six meters, though one of our most active

bands, has been slow to shift to sideb and. One
reason is obviously the lack of six meter side
band equipment which is now being delucked
by a number of manufacturers. Heath has just
recently announced a six meter sideband ex
citer (10 watts) with built in VFO for $189.95
in th e usual complete easy-to-build kit form
and a companion linear which boosts that to
125 watts PEP for $99. 95. The spex make
these look like well designed units and they
should do a lot toward popularizing SSB on
six meters. Heath will send vou full info on•
this p air if you ask. Heath, Benton Harbor,
Michigan .

Only a Doll ar

ProductsNew

Refjuej! Our new

G<en<elfraJ Catalog No. 63

J.W. MILLER co. 5917 South Main St.,Lo. Angele. 3, Calif.

TELEWRITER FREQUENCY
SHIFT CONVERTER

$189 .00 Rock Mount.d-$14.S0 for Cabin.'

The New Model "K " Tel ewriter ecnverte r ( dll~ i 9 ned by M. J . " D~ n" Wiuin~ W4EHU ) Inetud ee : I. lin ear audio di~trirninalor
with hill h Q t or oid ~ for maxfmum mtcrterenee rejecti on. 2. Advan ced keying tube clruit 10 compensate for distortion with fr ont panel
eentre t. 3. s enerate magnet curre nt ~ upp ty with milliammeter. 4. Dual eye l ndirll tGl'. 5. Chali$i ~ terminals for polar relay bias. S·R
rday. and loop. 6. F ront p:lne l J:lcks for ke)bllard and printer . 7. Se nd· Rec. and Pol a rity R ever~ino switc hes. For further informati on
and rfit onditiened te letype li st , wr ite : Alltr llnin Hllward Clla. , Box 19, Bo~ton I , M a~ ~ , ( Rich mond 2-0048) .
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BOOKS FOR XMAS
40-R A D IO HANDBOOK. lSt h EDITION-Orr
(W6SAI). This is far and away the but amateur radio hand 
tlook ner printed. Oyer 800 pagn . BARGA IN $7.25

' - ANTENNAS- Kro us IWBJKj . The mOlt complete boo'.
on antennal in print, but largely design and theory.
complet. with moth. $12.00

I-ELECTRO NICS & RADIO ENG IN EERING- Te rmo n. One
of the most complet. text book. ever p rin ted. 1078
pages. Theory, but eo.y 001 the moth. $15.50

21-VHf HANDBOOK- Johnson (W6QKI ). Typ.s of VHf prep
ogotion. VHf circuitry. component Iimitotions. ontenno de
.ign ond construction. test equipment. Very thorough book
ond on. thot should be in every VHf .hock. $2.95

It-HAM REGISTER-Lewis ( W 3V K D). Thumbnail
sketches of 10,000 of the active and we ll known hams on the
air today. Th is is the Wh o's Who of ham ramo. Fascinat ll1 l1
reading. On ly edi tio n. Now only $2.S0

$2.0063-G.E. TRANSiSTOR MANUAL 61h EDITI ON .

82-SUR PLU5 RADIO CONVERSION MANUAL VOLUME
NO. III _ O rig ina l and conv.,.lon diogro m•• plul . ome
photo of these: 70lA, AN/A PN-1. AN /CRC-7. AN/ URC· ...
C8Y.29125, .50083. 50141. 52208, 52232. 52302-09. rr
ARA. 8C-4"2, 0453 -0455, 04.56-0459. 8C-696, 950. 1066, 1253,
204 1A for xtal fil'er, MBf (COL-43065). MD·7/A RC·5.
R-9/APN .4. R23-R ·28/ARC-5. RAT. RAV, RM·52 (.53),
Rt-19/ARC -4. 5CR·27..N. SC.·522. T-15 fARC ·5 10 T·
23/ARC.5. 1M. ART·13. 8C·312. 342. 3.a, 191, 375.
5chemotiu of APT·5. A$B-5. IC-659, 1335A. ARR-2,
APA10, APT·2. 53.00

1I1-5URPLUS RADIO CONVERSION MANUAL VO LUM E
NO. II. Originol and conversion circuit diogrom., p lu.
photo. of mos' equipmenls and f ...11 conv.nion d i.
cussion of the following; 8C· 454/ ARC·5 r. c. l... . n to 10
meters, AN/ AP5- 13 xmtr/rcvr to "20 me, 8C,"51/ ARC·5
xm lr. to 10 meters, Selenium rect ifier pe wer uni t•• ARC·5
power ond to include 10 mel.n. Coil data••lmplifi.d
VHf. GO-91TBW. BC -351. TA-128. AN/ART-13 to ac
..... inding charfs. AVT·112A. AM -26/AIC. LM fr.q~ncy

m.ter, rotalon. pow.r chort, ARB diogrom. $3.00

1I0-SURPlUS RADIO CO NVERSIO N MAr\II UAL VOLUMf
NO. I (S.cond .dilion). Thil book gi..... circuit d ia ·
grams, photo. of most .q ... ipm.nt. ond roth.r good ond
complet. con.... rsion inluuctionl for th. foIlO..... lng: 8C·
221 . BC·3"2. 8C-312. 8C-348. BC-412. 8C-645, IIC_946 8.
SCR-274N 453A s.ri•• r.cei .... rs con.... r.ion to 10 t.r
rec.i .... rs. SCR·27..N "57. s.ri•• tronsmitt.rs lcon r-
.ion to VFOI. SCR -522 (8C -624 ond BC-625 con.... rsion
10 2 melen). lBY to 10 ond 6 mel.rs. PE· 103A. 8C·
1068A/1161A receiver to 2 mel.,., Surpl... . tub. ind._.
cron ind.x of A/N lubes ve, commercial typ.,. TV &.
fM chann.I.. S3.00

HERE.
$9.50

! I-NEW 16th EDITION of IT'S
RADIO HANDBOOK.

13-REFERENCE DATA FOR RADIO ENGINEERS. Tobl • •,
fo rmulas, gra p h•. You will flnd thl' r.f.rence book on
the desk of olmod ev.ry e lectronic engin••r in t'"
country. Pub li, hed by Inl.rnotionol T.lephone and T. I. 
",roph. $6.00

Your hamshack is no better than your
reference library. This Christmas buy two
or three good reference books.

22-BEAM ANTENNA HANDBOOK-Q" (W6SAI) .
Bas ics, th eory and const ruct ion of beam s, t ransmission ti nes,
matching devices. and test equ ipment. Alm ost a ll ham stations
n~ed a beam of some sort ... here is th e only source of basic
info to help you decide what beam 10 build 01' buy, how 10 in
sta ll it . how to tune it. S2.70

2:J-NOVICE & TECHNICIAN HANDBOOK - Stoner
(W6TNS). Sugor coot.d theorYI r. ceiv.rs. "on.mitt. n .
pow.r .uppli... o nt.nna .; .imp l. condruction of 0
comple t• • to tion. conv.rting . urplu. equipm.nt. How to
get a hom llce n.e and buil~ a .totion. $2.IS

731-HAM-TV-W<f,KYO. This i. the only book ovoilabl.
on this fo.tinoting bronch of hom rodio. DeIC.ibes eern
plete ham TV atotfon thot cos's under $50. Very
simple. $3.00

738-SIMPlI f IED MATH fOR THE HAM5HACK BY K8LFI
Unbelie ...obly simple explanation of Ohm's low, squares,
roofs. power•• l /C, logs and the s lide rule. No .t...dent
sho uld be w ithout lhi. booklet. SOc

739-CO I15 b y K8RYN-Wonderfully written and iIIus·
t . o'ed th ro ...gh di scussion of coils, the ir re sislance. reo
cctonce. impedonce, Q. and di stributed eepccttcnce. SOc

24-BEnER SHORT WAVE RECEP"ON-orr (W65AI).
How to buy a rec.i.... r, how to tune it. a lign It, build·
ing accellori••; bett.r ont.nna.; QSl·•• mop•• aurora
zone., CW reception. SSB reception. ete, Handbook f~

•hort wove U. t. ners and rodio amateurs. $2.15

Order Form

Circle the book numbers you wish to order.
Please include cosh. check. money orde r ••.
or something we con deposit in the ban k.

26-5·9 SIGNALS- Orr (W6SAI). A mcnuol of proctical de
toiled dolo coveri ng design and construct ion of high ly ef
fiden t, Inexpensive onlennos for the omateur bonds that
you con build younelf. $1.00

Name . . . . . . . . . . . . . . . Call . . . . .

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

27-QUAD ANTENNAS- O rr (W6SAI). Theory. design. con 
slruct ion, ond operotion of cubicol quods. 8uild-it your.
se lf info. feed systems. tuning. 52.85 City.. . . . . . . . . . . . . State . . • • • • • •

21-TElEVISION INTERfERENCE-Rond (WIDBM). Thl. 11
th. authorltotive book On the .ublect of g.ttlng TVI out
of your rig. and the n.lghbor...t.. $1.75

32-RCA RADIOTRON DESIGNERS HANDIOOK-l .500
pages of de.ign nole. on e ...ery pOllible type of circuit.
fobulou" Ev.ry d luign .ngin_r n_d. this OM. S7.SO

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

(N.Y.C. add 3"/. tax)
Add 8112% to Canadian Checks
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Tra nsistorized Squelch

HEBE IS A SnlPLE litt le circuit that
will open the eyes of a ll mobile men. It is
simple. cheap and you call build it in about
all hour's time. The few parts required can be
sq ueezed inside most any radio. Here is how
it works.

With no signal being received, the negative
AVC voltage present at the base of the tran
sistor is low. The transistor is therefore "Cut
Off," and there is no current flow through the
470K collector resistor. T he voltage at the
collector is 1l0 W a negative six volts . This nega
live six volts is applied d irect ly to the grid of
the 1st Audio tube, th rough a 290K resistor,
driving this tube to cut-off , thus silenc ing the
receiver. \ Vhen a signal is received, and the
negative AVC voltage is app lied to the base
of the transistor, th e transistor conducts, thus
pulling current throug h the 470K collector re
sistor. The voltage at the collector drops a l
most to zero, thus removing the negative vol
tage from the grid of the 1st Audio stage,
a llowing the receiver to operate in a norma l
manner.

Devid C ebe niss WITUW

The setting of the 50K potentiometer de
termines the level of AVC voltage necessary
to opera te the sq uelch. The 1~34 diode pre
vents the negative vol tage from the battery
from being applied to the AVC line. ( \Vhcn
wiring th is circuit, b e sure to note the polarity
of the diode. )

The component va lues shown on the circuit
diagram were op timum for the particular re
cciver in which the author's squelch was in
stalled . \Vhen this circuit is insta lled in other
receivers, it may be necessary to lower the
va lue of the collector resistor (470K ) or in 
crease the value of the input resistor ( 18K)
(or both ) d ue to the various levels of AVC
voltages availab le from different receivers. Al
most any inexpensive P NP typ e transistor can
be used.

The author has spent many agonizing hours
"trying" to build various types of squelch [an d
A:\L ) circuits using conventional electron
tubes; after building this gimmick, I'm con
vinced that tra nsis tors are "Here to Stay."

. . . Wl T VW
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The Waters

Notch Fi Iter

To m McC M n K2CM
146 Hillcre st Ave nue .
Morristown, New Jersey

Tl~lELY HELIEI' is at long last af
forded owners of K\V~I -2 transceivers and
755-1 receivers who have frustrated when a
big, hot heterod yne parked in their p assband
und swamped out the wanted signal. Waters
Mnnufactu ring has an inboard notch fil ter for
these luxurious rigs at less than three percent
of the bucks you put into the transce ive r and
an hour or less of install ation tim e.

Coded 337-5-1 and 337-M-2, either model
at $33.95 ne t, these new units are furnished
assemb led , complete with the knobs and
escutchion plates matching the Collins panel.
When the unit is mounted, it looks, performs
and handles like Mr. Collin s himself furnished
it wi th the eq uip ment in the fi rst place .

No drilling is necessary to mount these units
or the controls, except for one hole in the
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Pacific Plantronics now offers to the Amateur Radio Operator ...

and th e

MS-20
Dynamic

Microphone
only

Dyn am ic
Microphone

Receiver

. . . the

MS·30

It is a Miniature Boom-Microphone Headset Combination
It is the smallest such device in the world , 2/3 oz.
It has fl own the fastest 17,560 mph . (see below" )

It has flown the highest 176 mi. (see below" )
It is the MOST in sophist icated comm unications devices in t he world for t he money.

MS·20 " " " "$32.50 Microphone only
MS-30 .. .. $47.00 Microphone & Receiver

Price incl udes 1 oz. headband for
optional wearing

Voice Engineered Freq. Response:

Nominal 280 - 4200 cps ± 6 db
• 3 ,000 n impedence, microphone

600 n impedence, receiver
• 49 dbm at normal speech level

... A Development of:

• Pacific Plantronics MS-41 (standard in the
Project MA·8 Mercury Astronauts' space
suits)

• Pacific Plantronics MS·50 (Soon to be
standard on United Air lines jet fleet)

Dealer Inquiries Invited

(Pa t . Appl. fo r)

o~ PACIFIC PlANTRONICS, INC.el P. O. Box 60 4 • Sa nta Cruz, Ca li f. • GA 6·5858

r--------------------·ci"7 PACIFIC PLANTRONICS. INC. I
P. O. Box 604 · Santa Cruz. Calif. · GA 6·5858 :

Gentlemen: Please send me Air Mail pre'
paid

===MS·30 Headsets " " " " " "@ $47.00
MS·20 Microphones " " "@ $32.50

I am enclosi ng my check for" _
in payment (please add 4 % sales ta x to
Cali fornia orders)
Name' _

Address. _

City State' _

---------------------
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YEARLY BINDERS
$3.00

These arc al;<.l ) BH IGIIT nED and stamped in
Gold! Spec ify what yea r you are collecring i

1960·1, 1962, or 1%3. Preserv e those copies for
prosperit y.

BOUND VOLUME $15
If you've missed the early issues of 73 this is

a fine way to rectify that oversight. This book
will keep you lip 10 a ll hours of the night for
weeks tryin g to catch up wit h the hundreds of
articles we have published anti the ridiculous
edi toria ls. This volume conta ins the first 15 issues
of 73, from # I in October 1%0 to December
1961. Ilr ight HED, stam ped in gold.

VlI73 /~roductj
TV BULLETIN

$1.00 per year
The first issue of the T V Bulletin is now ready

for maili ng. This is a bi-monthly bulletin designed
to keep all fellows in terested in Ham·TV up to
date on technical improvemen ts in Ham-TV gear
and on all activi ties. In the first issue of the
Bulletin there is a list of all know n h ams who
are reported to he getting on the air on TV. T he
Bulletin is edited by Mel Sbadbolt, W~KYQ,
the author of the pop ular HAl\I·TV book. Ge t in
on this (rom the first issue and have a complete
set of information at your fingertips. The pres
ent plans call for six issues of the Bulletin per
year, with at least 12 pages per issue.

and is at
to the in-

deep (40 db )
easy to adjust

which is effectively
once so stab le and
tcrfcnng signal.

Its quite apparent that Waters engineers
have shrewdly taken full advantage of the
specialized chuructcristics of the Collins equip
ment for which their unit is specifically in
tended . They use a bridge T network with a
carefully designed high Q shunt-tuned coil as
the series clement. This ne twork is in the plate
circuit of a 12AX7 tube which serves as a
cathode follower coupled to a regenerative
amplifier. This combination is connected in
series with the if am plifier of the set at the low
level cud . T he regcncrative am plifier is au
justecl below the point of oscillation w here thc
plate ci rcu it has a very high Q and introduces
a h igh loss to a very narrow band of fre
quencies . The front panel tuning con trol moves
the notch from well outside one edge of the
passband, th rough the passband to well o ut
the other side. Dealing w ith the uniformly
excellent shape factor of the m echanical filte r
and a fixed passband of 2. 1 kc, \Va ters adopted
a tuning range of 45.:; -+- 2.5 kc, so w hen not
req uired, the rejection notch is simply dropped
over the steep slope of the m echanical filte r
by tuning it to ei ther extreme. The insert ion
loss with the tuning cont ro l in either ex treme
position is less than a q uarter d b.

The Waters 337 unit provides amazingly
sat isfying re lief both from heterod ynes appear
ing in the receiver passband and from "m onke y
chatter" slopping into the passband from sig
unls just above or just below the selected
channel . Sophistieated operators seldom oper
ate their receivers at maximum rf gain unless
they are "digging for the weak ones." They
run their gain at the point where the incom
ing signal at its lowest fading level just ticks
the S-mcter. Operated in this manner, the
Q-noteh will supress practically any heterodyne
except from the K\V next door. W h ile the
Q cnotch is inherent ly a very narrow hand de-. "
vice, smart operators are finding them remark-

Peterborough , N. H.73

K\V~t -2 panel which is thin al uminum at the
point selected and is an easy operation with
the tem plate provided. Installation and con
necting instructions are furnished in the form
of clcnrlv sta ted numbered items of procedure .•
For those who arc nervous about "lifting up
the hood " of these pretty boxes. we understand
the Collins service sta tions will gladly do the
installation joh for a nominal charge.

Q-mult ipliers and their equivalent have been
available to us IIOW for several Years. Thev

• •
call be tempermental things. .\ Iy own experi
e nce with them covers varieties all the way
from home-spun, through kits to various com
m crciallv available units . Some have been un
stab le, some have a good depth of notch but
take out IIH) much of the wanted signal, others
have required a critical adjustment of balance
to attain satisfactory suppression without im
p airment of the wanted signal. So my curiosity
was more than a little aroused as to how
Waters achieved a remarkably narrow notch

76 73 has th e most surp lus ads 13 MAGAZIN~



A PRE·ENGINEERED HAM EQUIPMENT
CENTER WITH BUILT·IN POWER &

o COMMUNICATION FACILITIES
Bring the ham cent.r up out of the cellar-let the whole Family , ha re in the

foscirtating world opened up by global communications. the handsome styling of this
functional unit fits well in any decor-neatly organizes eq uipment ond cables.

A L DEN PRODUCTS COMPANY
5186 N. MAIN ST., POCK-TON, MASS.

OUTSTANDING FEATURES-
1. UNIQUE power channel sa fely encloses -all inter

eonneettna wiring, relays. etc. Eliminates "rat' , 
nest" behind equipment . Room fo r built-in power
s up p ly. 11lter network, etc.

2 . CON VE N I E NT "big s wit ch " with indicating fuse
holder and neon pilot light-additional individu
ally cont rolled and fused circuit switches m ay be
added.

3. THREE wire detachable line cor d brings in all
power-insu res proper groundinll.

• . POWER chan nel has eight t re-vott out lets--4
above top and 4 below t op-with grounding cont act
---<>Iim inates makeshift outle t s t rips or adapte rs.

5. COMF O RT ABLE operating posit ion-legs a re ad
justable to su it your individual n eeds-e-eas ters
m ay be added for portability.

6. MASSIVE 1:y,, " thick top 26" x 60" provides a m pl e
room for transmitter, receiver. VFO. amplil1er. etc.
Delu xe top is white formica-standard is masonite.

7. ADJUSTABLE shelf. s tanda r d on deluxe mod el,
holds test . m on itoring or oth er equipment con
venient t o oper a tor .

8. END panel covers removable--provide additional
storage a rea for tools, tubes, etc,

9. DELUXE model equipped w ith 3 80-239 RF a n
tenna lead con nectors.

10. EASILY assembled w ith 1)j" wrench a nd screw.
driver - all screws removable w ith coin.

11. PLEAS(N G appearance will appeal t o XYL. De
luxe-s- t wo t one g ray-glea m ing white formica top
-viny l trimmed ends. Standard-s ray with brown
mason ite top.

12. HEAVY sause honderized steel construction w ith
baked ename-l fini sh . will .last a Iifetilne.

Standard
$99.95
Deluxe

$139.95 <'::::::::::fl-Jl
DELUXE STATION fACILITY ••• complete with formica fop,
vinyl t,imm~ ends. shelf C1nd 0 11 eteeteteel a nd mecha nica l
feature ' Ib ted a bove . Approx. shipping weight 190 fbs.
F.O.8. BROCKTON, MASS.
Part number 5203·205fA AMATEUR NET only $139.95.
STANDARD STATION fACILI TY OR WORK BENCH • ••
comple t . wilh standard steel ends, ma~it. top, a nd a ll
applica b le feature' CIS deuribed above. Approx. shipping
weig ht 160 fb s. f .O.B. BROCKTON, MASS.
pgr' number .5203·2SSfA AMATEUR N ET on ly $99.95.
Ord.r d ir.ct from fe-dory or writ. to CU5'om.r depcnt ment

for oddit ionol informotion.
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This is the only book ever printed on the subject. It covers
the sub ject like a blanket and tells far more than you
could ever get from magazine articles and handbooks . It
shows you how to put together a simple station for under
$50 which will put you on the air on Ham-TV. $3.00

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

HAM- TV

73 Books

©®!l11~

~ltl l l l lll l i liil!l\~ll l l l l llill~..... ".. .. .......... .... , .,

-_..... _.......
CO ILS
This is a thorough examination of all types of coils .
far more complete and illust rated than any hand
book or textbook . Well written and inte resting.
Qui te a book. 50<t

INDE X TO SURPLUS
W4WKM took t he t ime to go through every radio
magazine and list every article ever p rinted on th e
conversion of surplus radio equipment. He lists not
only the source. bu t gives a short description of the
conversion. $ 1.50

78

MATH
The most amazingly simple process for really
understanding the math that is needed for work
ing with radio. Ohms Law; squares , roots and
powers; frequency/meters; L/e; logs; slide
rules; etc. 50¢

73. Peterborough. N. H.
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ab ly effect ive in suppressing «monkey chat ter"
by setting the notch just inside the high or low
edge of the passband . T his has the effect of
na rrowing the receiver passband , which under
cond itions frequently encountered , can make
the d ifference between "getting the message
through" or having to give the whole thing up
in d isgust.

A Q-notch Model 340-PT ($44.95 net ) has
recently been made available for transceivers
associated with a separate PTa for separate
receive and transmit frequency control of the
KWM-2. No Qcnotch is presen tly ava ilable
for the K\V~1 ~2A eq uipment eq uipped with
extra crystals for Mars and other frequencies
as Collins has used the rejection tuning control
mounting hole in these models.

You'll like this Waters Qcnotch. It performs
beautifully and looks good. It certainly will
enhance the value of your current eq uipment.

. . . K2CM

WOW!
WHAT AMERRY XMAS!
Gift wrapped too, yet! Why not?

Special X m as Bargain Packoge
Ham-TV by W1>KYQ ($3.00)
Index to Surplus by W4WKM

($1 .50)
Math for the Hamshack by K8LFI

(50¢)
Coils by K8BYN (5011
Mickey Miker by W1>OPA (50¢

Complete set: $5.00
73 Peterborough, N. H.

SANDY CLAWS
would give you one of these if he could make 'em, but it takes huge machines
to crank these precision moulded gems oul. Give one to the XYL for Xmas,
he a Dandy Sandy. Give one 10 the J r 01' so he can put it up on your shack
wall. But when you give it you don' t have to let on about the free one
year subscri ption to 73 (or extension) tha t we're sending. Now, about these
maps .. . they' re 28112" x 18Y2" and the mountains stick right up at you, all
in the right places. This is not one of those chea p crumby maps either, it is an
expensive uncrumby one with eight colors, all di fferent. Send.

Sir :
Enclosed is $9.95. Please send me one of your 3·0

maps immediately. U.S.:- World-
Name Call .
Add ress .. .. ... .. .•....... ..... . . .• ................
City Zone State .

Please include at no charge with this orde r a
one year (new) ( renew) SUbscri ption to 73
starting with the _ issue.
(Two years with two maps. )
Send order to: 73 Magazine, Peterborough, New
Hampshire.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. .
name call "arne call

. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . .
•ddress (QTH) eddress IQTH)

. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . . . .. . . . . . . . . . ... ..
city

o $3 .50 one year

o $6.50 two years

o $9.00 three years

Start with: c urrent issue 0

80

zone date

o $40 LIFE

o Renewal

o New subscription

next issue 0

PETERBOROUGH,
NEW HAMPSHIRE

city

o $3.50 one year

o $b.50 two years

o $9.00 three years

Start with: current issue 0

zone state

o $40 LIFE

o Renewal

o New subscription

next issue 0

PETERBOROUGH,
NEW HAMPSH IRE
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··BEAMED·POWER" ANTENNAS
and ANTENNA SYSTEMS

The Choice of the Discriminating
Communication Engineer ... the

Man who Never Settles for Any
thing Less than THE-VERY-BEST!

Comm unication and TV Antennas

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

You too - can enjoy \Vorld renowned Telrex
performance and value!
Send for PL77 condensed data and pricing cata
log, describes 107 popular amateur a ntennas
from $6.95 to $999.00. Expanded data sheets 
Your favorite band, a lso available.

SI NC E
1921

··- with a e
MATERIAL DIFFERENCE!"

New Products

Soldering Tools

THE CHATTERBOX!!!
AL L TRAN SI STORIZED SPEECH CLIPPER-FILTER

Maintain full Modula t ion-Multiply Audi o "Punch"

• Rugged P.C. Board
• Not a Kit-Ready To Use
• No Modifi cati on To Xmitter.
• Se lf Powered-

Batteries Incl.
• Sha ped Audio Response
• High Q Toroid fil ter
• True Clipper, Not

Com pressor

Phone Plug and Jack Standard- Other Types Available

Coy ELECTRONICS $24.9 5 ,,,1,,1'
3 8 10 E. 365th Street Oh~e:~s·F:~d 3"/"
WI LLOUGHBY , OHIO Free Flyer

We have a diminishing stock of all back issues
except J anuary 1961. We are willing to part with
this stock for only 50; each. How about that!

73 Peterborough, N. H.

---73

ISSUES

•••• •.'..-.-

---73 ,-

73
Iiii1

•

BACK

10 00

l' 101 , ,.

, 11\ Il

Time was when a soldering iron was con
sidered the tool necessary for soldering. Bean
Tech Tools has a complete kit of tools ou t (for
$4.87 ) for soldering, none of which is an iron .
Little gadgets like scrapers, reamers , forks and
brushes. Gad ! Made of varnished maple and
sp ring steel (much better than fall or winte r
steel ) . See your dealer.

Supreme Towers, Etc.

Are you still struggling w ith dipoles and
verticals? There is nothing like swinging a
beam from forty feet or so since antenna height
is one of the most important factors in ge tting
out a potent signal. Supreme h as a fi ne catalog
out on their line of 40 and 60 foo t crank-up
towers which start at $119! \Vrite Supreme
Electronics, Front & Main, Up land , Pennsyl
vania. You might also ask for a little info on
their new six meter SSB transmitter if you're
VlIF']y inclined .
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IW2NSD from page 41

\V6HNC is st ill turning out junk mail from his
hot little mimeograph and the pity of it is that
every now and then he finds a sucker to re 
print some of his garhage in a ham dub bulle 
ti n.

Look fe llows, if the editor of your club paper
lives in such a vacuum that he doesn't know
what the ACAI\N is really all about then
please give him the word . Th is supposed ly ex
treme rightist group (one man ) is using the
time tested communist technique of waving
the flag and calling everyone who objects to
him a commun ist or a pinko. I don't know if
th is joke r is a communist, but he certainly is
following thei r line .

The basic "idea" espoused by W 6RNC is
that we should use ham radio to broad cast
U. S. nat ionalism, including twice d aily play
ing of the NATIONAL ANTHE~I by every
American station. This is supposed to counter
the expansion of communism . What fantastic
stupidity I The FCC and every responsible
th inking amateur is on this guys neck. He will
shut up when everyone ignores him. Explain
to your dub paper ed itors.

One of the latest blasts w ns at the Inter
national II am fl op Club, which IU,C called
p inko. Balderdash. First of all the IHilC has
virtually no organizat ion other than a coup le
of fell ows who coord inate the desires of fellows
to put up visit ing hams with the desires of
traveling hams to visit hams in other coun
tries. The only political piece that they have
ever put out in their little bulletin was one
which I suspect makes HNC furious. •. . It
was a list of the popular complaints about the
United States wh ich you might face during a
trip through Europe and good logical exp lana
tions to answer these questions. The paper was
very well don e and gave well thought out
answers to all so rts of antt-U. S. gripes. This
is the sort of thing wh ich obviously would
enrage ded icated communists . I considered
printing the piece in 73, but decided not to
on the b asis that few of our readers would
be able to use it . I have met many of the
quest ions it answered during my trips to Eu
rope, but haven't run into them over the air.

W atch for my name on the top of the pinko
or red list from HNC (ACARN) next month
... h i! T hat's the only way he can fight fac ts .

Reciprocation

W ell, Congress adjourned without consider
ing our Reciprocation Bill, thus limboing it
with all other unenacted p roposed legislation.
what happened? Apparently somewhere along

82

the line some government agency lnnught up
the dread word "secur ity" and that was th at.
This means that important foreign amateurs
visiting th is country can not, even if the FCC
cons iders it a matter of great importance,
allow them to operate an amateur station in
this count ry.

When you cons ider the number of Americans
that have been permitted to operate in foreign
co untries you can perhaps understand w hy th is
is so galling to forei gn amateurs. Unfortunate
ly for us the same amateurs w ho are effec ted
by this ruling also are the ones who swing
ccns tdernh lc weight in their own countries .
Outside of an occasional grumble w hen yOll
work or visit a DX operator you probably won't
notice much difference in things until the
cards are on the table at the next international
radio conference at Geneva in about three
years . At that time we will be wanting the
e ntire world to support the largely American
hobby of ham radio by sacr ificing th e frequen
cies that they feel they badly need for com
mercial and governmen t purposes so we can
continue to have a good ' time. \Ve almost got
our cars pinned back in 1959. Our "friends"
were after our scalp and guess who pulled our
ches tnuts out of the fire . .. the U.S.S.IL! Is it
likely to happen again? No.

Why no reciprocation legislation? Apathy.
It is unfortunate that we have fellows that

are quite dedicated to undermining our hobby
and no on e, apparently, dedicated to its sur
vivaI.

RM-341
A petition was sent in to the F CC request

ing the expans ion of the twenty meter phone
band down to 14,150 kc. After only a short
deliberat ion this petition was rejected. W o
have much to learn from this action. In this
case there were many factors which m ade
cons ideration of the actual request almost im
possible. The pet ition itself was wandering
and vague. It went on and on with non -pe r
tinent rambling, complete with a bitter attack
on the A.H.H.L. Publication of the pet it ion
as submitted would have put the F CC in the
position of publish ing a long harangue against
the A.H.H.L. Now, no matter what the feelings
of the men at the FCC, they certainly can't do
that .

The petitioner proceeded to put undue
pressure on the FCC for action on his petition,
rather than waiting for them to take action OIl

their own . lie circulated his petition a nd got
it printed ill severa l ham club bullet ins whose
ed ito rs didn't mind the anti-ARRL nature of
the text. lie pressured on the air, wrote letters,
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Name Call ... .. . .. •.

QTH .... .... . .... ..... . . . . ..• .. ..
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4B- Page
Bargains!

HUNDREDS OF Tor QUALITY
ITEMS-ltecelrers. Transmitters.

Microphones, rnver ters, Power Sup
pllCll . Met..rs . Phones. Ant ennas. In
d icato rs. l<'llters. Tra nsforme.... arn
pllfters. Hea dsets, Conrerters. Control
Boxrs. D)·na moton. T E1It Equipment,
&[ot Otll, Blowers, Cable. Keyers,
Cbokrs. Handsets. Swltchn . etc.• etc.
Send rcr l<'ree Catalo,,-!>ept. 73.

COLUMBIA ELECTRONICS
41t5 wt sr P I(.O BlYO . r os A N L Il I ~ I 'f . ( ,0, 11 '-

, \

COMMAND SET SPECIALS!
COMMAND RECEIVERS

190-550 .c Famous " O ·5er" Exce ll ent C onditi on .. 12.95
550·1500 ke (Broadcast Bend] NEW 29.95
1.5·3 mc NEW 14.95
6-9 mc Exce ll ent 9.95
R·28 ARC-5 100· 156 mc NEW 22.50

SPECIAL! 144 or 220 me TRANSMITTER

COMMAND TRANSMITTERS

20 wlltt S! Simple to convert 242 me DXT·2 Beecon
Transmitter. measures 4" x 4" x 11 " co mple te with
eotenne. wate r-tight case and sidetone mod ulator.
Power req uired 300V DC & 6.3V. Uses two 12AT7
and one 6360 fina l (ro t furnished) . Schematic and
z-meter conversion dete includ ed. Hundreds sold el
ready a t this fabul ous pr ice. BRAND NEW, only 6.95

(See 58 conversion Oct. '62 C9J

2.1 ·3 mc NEW 5.95
3·4 mc Exce ll en t 6.93
4-5.3 mc NEW 5.95
5.3·7 mc Exce llen t 4.95

City Zon• . .... Stat• . .... .. •

Send for Columbia's New
Catalog of Surplus Electronic

etc. If only we had had someone as dedicated
working for the reciprocal licensing billl

The AHHL, according to the November is
sue, page 6 1, is looking into expulsion of the
petitioner f rom the AHHL.

The FCC had several other problems with
this same chap, and these might have influ
enced them negatively. T here were numerous
reports of TV1 in which he was un cooperative,
complaints of overpower, complaints of ex
cessively broad and splattering signal, com
plaints of malicious interference, and several
other serious p roblems much too length y to
cover here. Quite a few people seemed to sus
pect that the petition was submitted more for
personal reasons than any interest in the hobby.

If there are adequate reasons for the twen ty
meter phone band being extended down 50 kc
more, then I am sure that the FCC would wel
come a reasonable petition requesting same.

How Long Has This Been Going Onl

A letter came the other day, sent to my
Call Book address in New York, extolling the
virtues of Rockefeller, complete with illustrated
brochure, sent by four New York hams, in
eluding one lesser A.R.H.L. official. Since these
fellows were, as I reca ll, the same chaps who
conferred with one of Rockefeller's aides ill
the matter of getting the New York call lette r
license plates , it seems rather obvious that
some sort of bargain was st ruck. That's the
way politics works, I suppose. Are the New
York lads in there with a new first, using ham
radio for political ends, or have I just been
out of touch?

Several religions have been using the ham
bands for "discussions" with the idea of gather.
ing more ad herents. The anti-communists are
going great guns with their nets ( they say they
are an ti-communists , but every thing they print
sounds exactly as if it came directly over Radio
Moscow}, perhaps we will soon see D emo
cratic nets, Hepuhlican nets, and Vegetarian
nets. I'll be watching the Operating News col
umn in QST for further developments. Any
body for a Porsche Net? Or how about a lIam
Radio Net for the few of us who are interested
in that?

National NC X-3

Our proximity to Boston and the National
Company p lus the understandable pride in a
startling new product brought Mike Ferber,
WIGKX. the Equipmeut Sales Manager, up
here on a Sunday to show off the new National
Tri-Band NCX-3 Transceiver.

We looked it over, talked it over and then
hooked it up and tried it out. I like trans-
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ceivers. \ Ve had the thing on the air and in a
QSO inside of one minute. All we did was
connect the power supply/speake r unit to the
transceiver, plug it in the wall, screw on the
antenna, plug in the mike and we were on the
urr .

There wasn' t an y point in trying to set up
a big lab test at this time since we were
interested in getting reports from some critical
operators an d getting the feel of the trans
ceiver. The reports on both 20 and 75 were
complete ly comp limentary .. . we were put
tin g out a clean, strong signal and voice qual
ity was fine. \Ve tuned 40, hut didn't try to
make a contact there . The receiver tuned nice
ly, havin g plenty of bandspread and a solid
feel to the nice large knob. At $369 for a
three band transceiver I suspect that National
will sell an awful lot of these.

Judging from the large number of trans
ceivers that will be on the market by next
spring, the manufacturers are intent on satisfy
ing th e pent up demand for sideband trans
ceivers for mobile and home use. The d ay may
1I0t be far away when most of us are using
transceivers instead of the old receiver-trans
mitter combinations.

What About CD?

Though the odds are overwhelmingly
against any possibility of war, the recent
Cuban affair got a lot of fellows thinking about
CD and the part that h am radio would play
sho uld someth ing happen . It is always better
to consider alternatives before an emergency
rather than wait until the emergency presents
itself and sound consideration is impossible
with temporary exped iency becoming the rule.

At the outbreak of the last war we were
promptly th rown off the air. This freed eq uip
ment and freq uencies for mil itary use. {My
old SX-24 went to Brasil wi th the Hubber
Development Commission, a government out
fit that spent millions of d ollars to try to grow
rubber in Brasil and never sent back a rubber
band . The 2'f meter hand was turned over to
the SD radar, a unit that was planned as an
anti-aircraft radar, hut wh ich turned out to be
a wonderful homing beacon for uircruft look
ing for submarines) .

It seems likely that in the event of another
war our government, if they have time for
such an action, would again institute a com
plete ham radio blackout. Of course, if the
next war takes the course that we think
probable , we may find our telephone, telegraph
and power systems all disintegrated . .. which
would essentially leave us governmentless.
\Vithout communications you don't have any
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government. Our country could conceivably
be held together by amateur radio. \Vhat else
have we got?

Pursuing this thought a b it, it seems to me
that there should be some encouragement
above and beyond Field Day for the establish
ment of independent power for our stations . It
might also be a good idea to acq uaint ama
teurs with cyphering techniques. There are
several fairly simple but effective sys tems
which we could experiment with were it not
for the FCC regulat ions prohibiting this. Per
haps it is time for someone to petition th e
FCC to permit cn cyphcred transmission s on,
say, two meters, where our Technicians could
get a chance to play around .

Club Notes

A letter from K7HPT of North Bend, Ore
gon, sugges ts that we follow up the article on
page 50 of the October issue of 73 wherein it
is suggested that clubs have a local net by the
es tablishment of a sort of national net fre
quency. I have been sort of tinkering with this
idea myself. HPT suggests that we standardize
on 29.2 me since this is fourth harmonic of the
popular surp lus 7300 kc crysta ls. I've checked
with a couple of crysta l m anufactu rers and fi nd
that we can get a good supp ly of crys ta ls all
on the same channel quite reasonably. \Vith a
little encou ragement we might see what we
could do about this.

It seemed to me that it might be nice to
establish channels on all am ateur hands for
members of the Institute of Amateur Hadio to
co ngregate .. . sor t of calling frequencies. The
number 73 somehow seems to wander through
th e sugges ted freq uencies. Like 145.73 me,
50.73 rnc, 21.373 me, 14.273 me, 7173, 3973,
e tc. And thoughts on this?

ARC-2
Several fellows h ave written in to tell lIS

how much fun they are getting from the ir
AHC-2's which they converted per our article
in the October 1962 issue. They seem to be
available from Columbia, JJ Glass, F air and
Bill Slep . The parts list for Fig. 3 was not
complete and the following might be helpful.
T1 -117vac / 24v 4A Stancor P-6378 or equal.
CH-1-CH4 silicon diode 400v PlY 500 made
Surkes-Turzian ~1-500 or eq ual. C I\-5-CH-8
sil icon d iode 50v PlY, 3A de if autotune not
desired or 6A de if desired, available from
TAB for 50¢ 3A or $1.50 for the 6A. J401 is
ex-dynamoto r connector and PIOl is main pow
er connecto r. We are working on a hooklet
on the ARC-2 which should be ava ilable in
a few weeks. It will sell for $1.
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TTY GOODIES

New AN Meters &Ind.

KEYS s CW ITEMS

HQ·180XE
RANGER II

ETC.• • •

1-82A. Ind.• ntw $3.95
1-81A. Ind.. ntw 2.95
50° C Thermostat 2.95
0·1 MADC ZYz" R 3.95
0·15 MA 2Y,z" R 3.95
0·20 MA 2'12" R 3.95
0-30 MA 2Y2" R 3.95
0-35 MA 2l(~" R 3.95
oioo MA 2 '1z" R 3.95

ELECTRONICS
C O M . " .. y

J-37 KEYS, USED-AS THEY COME- _________ 1.00
NAVY KEY, NEW, CJB26003A (w orth 5 tim es

our price)-THE REAL McCOY __• •• 2.95
DOW KEYMUNICATOR, new, while they la st . _ 4 .95
TG5B TELEGRAPH SET, new , complete with

headphone, key and ca rrying case in ove r-
seal pac k • _. ________________ 9.95

0-8 VAC Jl~" R $3.95
0-10 VAC 2Y( R 3.95
0-150 VAC 3Y,( R 3.95
0-250 VAC 4Vz" R 4.95
200'()·200 VOC 3.95
0-300 VDC ZYz" R. 3.95
0-50 MMA ZI(~" R 6.95
0.200 MMA Jl/~" S 4.95
0.500 MMA Jl/ z" R 4.95

BOEHME TTY RECEIVING UNIT, AMI03BU
new in cra tes w/ spares and manuals . $22.50

MANUAL ONLY FOR AMI03BU (a ba ve) . _____ 1.00
WEST. ELEC. TTY REC. UNIT, CW50124

new in crates, less tubes . _. 19.95
TUBE KIT, Manuals & Spares for above 7.50
MANUAL ONLY FOR CW50124 (a bove) ______ 1.00
POLAR RELAYS , TYPE-DI64816, new in Ctn.

Similar to but smaller and more flexibl e than
the 255A. Has 3 windings. Can be used in
plate circuit (write for free diagram) 1.95

AMPHENOL 9-pin socket for above relay ____ .25
REPLACEMENT ARMATURE Coil for above ____ .50

YOUR TRADE-IN AND A FEW BUCKS
IS ALL IT TAKES

WRITE OR CALL "FRANK" AT
LADD ELECTRONICS

111 NO. 41 S1. OMAHA 31, NEBR.
PHONE·402-556·3023

Say You Want A Deal?
ON A NEW

HX·50. HQ-JlOA, HQ·170A,
DRAKE 2·B INVADER
TA·33 HAM-M

RADIO ZONE MAP
GET YOUR FREE COPY. ,. '" '"' """'0 ".m

REQUEST IT WITH YOUR NEXT
ORDER OR INQUIRY TO:-

LADD ELECTRONICS
111 No. 41 ST•• OMAHA 31. NEIR.

T he Hock Creek Amateur Hadio Association
(Wash ington, D . C. ) , \ V3 HE President, has
taken a long step forward ill this d ay and age
of kit huild ing und 10m commercial gear sta
tions. They have ins tituted a yearly set of
awards for the best home built eq uipment by
beginners licensed less than one year. The
winners this year were Donald Campbell
K~3RAZ, Larry Rubin KN3STB and James
Henkel KN3T1V, nll of Maryland. Left to right
ill the photograph are KN3HAZ. Hobbie
\\'3HE, KN3T1V, Joe W3PIII (contest chair
man ) and KN3STIJ.

Saddle Stitching
Some of the letters ask when we are going

to change from a saddle stitch hinding to the
Hat back binding used by CQ and QST. Well,
I really hadn't plann ed on changing. \Ve could
save q uite a bit each month jf we went to this
less expensive bind ing, but it seemed to me
that sadd le stitching was better since it allows
you to Jay the magazine flat for reading and
for b uilding from the articles . Did you ever
try to flatten out a copy of QST and lay it on
the work bench? There are several of the larger
magazines tha t lise saddle stitch ing, including
the New Yorke r and Playboy. Unless you have
some reason for want ing LIS to change we'll
stick with sad d le st itching.

W</>RQF Improvement
The schematic on page 90 of the March '62

issue of 73 was pre tty good, but not perfect.
RQF points out that the one meg resistor in
the plate of V2 should he moved to the righ t
one connect ion so the N E-51 won't have plus
300v on it . If you arc going to do any HTTY
converter building yOll had hetter go back
and mark that di agram right now .

Prize Winners
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R-45/ARR-7

Rece iver Mod ifications

Jemes M. Stueber W 5UOZ-AF5UOZ
8410 Flower Plece N. E_
Alb uq uerq ue , N. M.

Bandspread Tuning and Modification
for ac Power

1. Remove the screws holding the cover plate
which houses the tuning dia l motor re
versing switch and stop mechanism. Dis
card.

2. Cut the wires from the motor reversing
switch S\V3 and remove the switch.

3. Rem ove the stop mechanism from the
main tuning dial shaft and discard.

4 . Remove all the knobs from the receiver
and th e screws from the power connector
so the front panel may be taken off.

5. Hemovc the main tuning dial by loosening
the a llen-head screws.

6. Rem ove the cover from the cast aluminum
housing conta ining the 28V de motor and
associated parts.

7. Remove th e filter, motor and misc. parts
from inside the box.

8. ltcmove the fibe r gear from the vertk-u l
sha ft .

This may be sealed wi th paint and may he
difficult to loosen . but with the proper size
a llen wrench and solvent to loosen the paint,
it will come loose.

I . Add ition of bandsprend tuning and dial
2. Addition of necessa ry wiring to provide ac

power supply operation
3 . Addition of Send-Rev. Switch
4. Improvement of "5" meter circuit
5. Audio amplifier modification for speaker

connection
6. Low impedance antenna input stage

.-

...... ....-...
tc... l"OCot........ '0-', • ! . " ..-.. M_.

0 0 0 02..- " · !O '-·'0 " -'0

0 0 0 0 2.-. so-u ~- so-u

_". 0; 0 0 0 0 0-_.
t,· 4, t l-'" t o· ... 1 1- 4t

0 0 0 O li?
__ D1'M r

~
~

lSC 00
l,N;lI;>O _ ... i'- '-- )(
~ Iff.. 'il:i ,

•

Til E H-45 / ARH-7 receiver is a con
tinuous tuning type covering th e range of .55
mo thru 42 me. It is a single conversion supcr
het rodyne ci rcu it, with two tuned rf stages
and one untuned p reselector rf stage. The
design is a modification of the well known
Hallicraftcrs SX-28 receiver. The particular
modified receiver was bu ilt under a Signal
Corps contract by th e Belmont Badia Corp.

Inclusion of the described changes will pro
vide th e user with a good communications
receiver, overcoming the major disadvantage in
the original design, which is the lack of band
sp read tuning.

A schematic of the receiver and a coil layout
for a lignment purposes is included for those
who may require them .

Appreciation is extended to :\Ir. Amos Peters,
AI'5LIlX, for supplying the receiver through
the ~IAl\S Centra l Technical Net, thereby
making these modifications possible.

The changes described consist of the follow
ing :
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Meshnas Astoundments
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TD .2 MIC ROWAVE GENERATOR with W E 4 168, 2C43,
e tc. Complet e a s sho..... n, o utput of 3700·4200 m e.
Elaborate tr o nsmilte r used by WE for microw a ve
tra nsmission . Frequency multip lier stages may be
tapped for lowe r o utput frequenc ies, ma kes nice
sta ble pump so urce for para metric am p., lab
sig na l so urce, e tc. $40 .00
With ex tra amplifi er sta ge a nd tube 50.00

~II CROA:'oI ":TER. dual 150 microamp m ove
m ent. used in tell·type opera t ion as signal
m eter w/instruc. . . . .. . ........ ... • • . .. • •. $1.95

CO L I.ISS A R e-l2 T RA NSCEI V ER 220·400 me 22.50
1.000.0 00 KC CRYS T A L , H C-6 holder . . . • . •• 2.00
220 Me DIPO L E ANT. BRA ND N EW . . . . . . 3.00
S ICA D BTH'll 1.2 volt , .. amp hour . .. . . .. . 1.95
DI S C CERA~IIC c o s n. bag o r a pprox, 100 1.00

TD-2

with book , OK, $49.00

LM
FREQUENCY
METER

T-:: I..ETY-:'E PRI S T ER P API-:R. r nlls , 8Jh
Inch w ide •.•. ..... .•.•••.......... .. .. . . 2/ $1.00

TELETY PE PERFORATISG P APER. ca se 40
rofla ••. . . . .. ..... ... .. .. .. ... ... . . . . . . . . .

A R C-S T RANSMITTER . 80 meters , 3· 4 me . .
MD-7 MOnU L ATOR. b ra nd n ew .
I B~ I ~IEMOHY I' L A S E. 8,000 bit s torag e .
COA X S W ITC H . T'hompsrm , new, 11 5 vol t

AC 60 cycle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.50
SO I~AR C E L L HA S K KI T. 5 cells , wi t h

instructions .•...•.......... ...... . . .. . .. .
OSCI L LA TOR TRANS ISTO RS. sa me as

P HiLCO 88-1 00 2/ 3 .00
R ESIST On ASS ORT ) I EX T. ma rked ¥.! watt.

ca rbon 100 • .. .. . • .•... . .... .•.•.•. •.•• ••
28 VOLT -I A MP DC S UP PI.Y, unused s u e-

p lus, in put lIS v, 60 cycle . . . . . .. .. . . . . • . 12.50

NEW CATALOG # 62.W I [ust out. Send one th in dime for ha nd ling cha rge.
All ma terial FO B l ynn, Ma ss.

JOHN MESHNA JR., 19 ALLERTON ST., LYNN, MASS. (6171 LYnn 5·2275

9. Remove the poten tiometer H41 and brack
ot, located on the top rear of the chassis .
Cut the wire leads free nea r the poten
tiometer terminals and leave them in po
sition.

10. Remove the wires from the PO\VEH.
switch, tie together , solder and insulate.

11. Remove the wh ite wire with b lue and
orange tracer from the MOTOR switch.

12. Hemove the gronnd con nections from pins
A and C of recep tacle SO·I.

13. Attach the white wire, with blue and
orange tracer, which was removed from
the ~ IOTOI\ switch, to one lug of the
POWER switch.

14. Attach the ot her end of the wire which
was attached to the motor, to p in C of
50 -1 connector.

15. Cut the white wire with green tracer from
the ~ IOTOR switch and attach to the
other lug of the PO\VER switch. Pins C
and D of 50-1 now become the ac switch
wires to turn no power off and on.

The bandsprcad tuning knob will project out
of the top of the case, since there is no front
panel space available.
l B. A three-eighths inch hole is d rilled in the

top of the east a luminum motor housing
loca ted Il /IO inch from the front of the
case, and ~ inch from the left. A sha ft

W e spent our yea rs advertising budg et
in O ctober, 50 look back on pa ge5 40
a nd 41 of the O ctober 1962 issue of 73
and see what we have. You'll find co rn
plete prices and ordering info rmation
there.

KTV TOWERS, SULLIVAN, ILLINOIS

bushing is insta lled in this hole to accom
modate a length of };: inch diameter shaft
and solid shaft coupling. The bandspread
tuning will be engaged by throwing the
~IOTOH switch to O:\' , which engages
the electric clutch in the tuning mecha
nism. when fast tuning is desired, the
~IOTOIt switch is thrown to OFF and
tnn ing is accomplished wi th the T UNIN(;
knob.

Parts are now Installed to provide de voltage
to energize the clutch.
J7. ~ l o11 n t a 6.3 volt 1.2 amp. filament trans

former under the chassis on the side lip
near the SO· 1 connec tor. Refer to Fig. 1
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ARROW SALES-CHICAGO, INC.
25]4 S . MICHIGAN AVENUE

CHICACO 16. ILLINOIS
CA 5a4750-4751

2· METE R RECEIVER " 2/6110 METER XMTR
SCR -522 reer , ll.. lr. rl ek &.
e.... lie. ..nd. 19 tub.. i n
c1ud. 831."1. 100- 156 me AM.
Satld. ctlon ,rtd. Slid . t leu
than th l tube Celt In ~rpl ul.
Shp, wt 85 lin. flit 8 nmerl....

~n~~h $14_95
Add $3.00 lor camplele technical
lIIat. ,roup Includ ill, erl.inal
Iehllll.U.. & part l 11511. IF . :Ill
forlllu lu . IIl ,trud. lor AC Dwr
' Il ly. l er n vr contllluoul tUllln, .
for :llIItr 2-",eler u... &. for putU n, :lmtr on 6 & 10 IlI lter• .

COMMUNICATIONS RECEIVER BARGAINS
8 C-4538 : 190·»0 kc 6·tube ~perhet _ /85 ke IF ' I , Ideal
as len •• wa.... revr. as tun.bl, IF & as 2nd _ vert.
W/ .II data . CHECKED ELECTRI CALLY $1295
Grtd. OK l II lbe. fob L" Angeln • . •. •. •.. . •
SIIml, III handlOfl'l l ca binet w/ pwr l illy. IPll.r. $3750
etc_. "'.dy t . u ~• • II our QX - 535. 19 Ib... .... -
R8S ' NI V) ' I prldl 2-20 IIIC 14.tuIM superhct hal nice
nlhr' lor 1_ "ol loll. car_Ulwi" , AGC. hl,h sen... & seteet .
I F Is 1155 tr.c. Checked, a li , nld. w/pwr $ply. cor ds.

~~ehL::t.A:::I~~ t~ .•u:~: . ~~~ . ~~~I~~~~~ . ,~••~: . . $79.50
R.45/ARR -7 brand n_, 12-tube IUllerhel .55· 43 mc In
6 banlfl, S_mltlr. 455 tr.c I F' I . :ltl niter.. 6 H I. p.osltlon s,
I tC. Hot and compl ,t. . it can be malle l ti tl better by
doubl l .eonvertl n, Into the 8C ·4$3 or QX· 535. Pwr IPly
Ine lud.. OC lor th l autom.tlc tuning motor . $179.50
Fob San Antonio .

T im. P.y Plan : $17-'15 down. It l $16.03

Write stating your spec:ific: needs in leb
type test equipment: Sc:opes, Signal Gen~

e r a tors, freq. meters, etc:., ete,

ARC·} and ART ·13A TECH MANUALS !
Handbooks m. lnt.n. , op.r.• theory, l ehem. dWt l , $1000
etc. Either book pOltpald •

RADIO RECEIVER AND/OR SPECTRUM ANALYZER
A N/APR .4 revr II the II -tube 30 me IF ete, for itl
plut -In tun In, unlll ; has S -meter, 60 ey pwr ""Iy.
Pari . Video & Audio outpull. AM . Checked, atl t n.d.
with head a for )8. 1000 me. $1 L4 00
pwr plu, & Handbooll . fob L" An, . . . . . • . • . ... .

Add SS9.5O for 1,2.2 lime : .dd $79. 50 for Tut Olelll.tor
TS-47/APR ... · 3000 me -+- 1-1• • CW , AM . PM. w/built -In
60 ey PWN" 'IPIY. fob LO$ A ni . Add $45.00 t o l et AM/FM
rnr Inlt...d . , AM .

R. E. GOODHEART CO.
Box 122C-CC BEVERLY HILLS, CALIF.

Special Introductory Offer
SC M 522 Trannt'!n 'r 2 meter or 2/6/ 10 on Trail ' ,

roml"" I" "lIh lub... and ~ random r O's tals I./ ~ . , ~ H .~ :>
R4/ARR 2 ' · t'r•• t lll' 1l I'!Hr x ew " ~ . !1 5
T61/AXT2 420 Me ·r ran. mlth'r :"I'" ' I ,j . ~ ,j
BC 929 l"\<'ol>t> =' ~ 10.9!i
ID 59/APAII !o\,'OI'{' .••••••••••••.•••••••••••••. I. /:-.: H .9a
ALA Scope (!'Iamto .. II'~ R/Al·AlI) L/ :s H .9S
BC 375 T ranslIl lu H \1"11 T. U. ) E n . 12.95
T67/ ARC3 T I"llIl. lIl lltH . • . . • . . . • . • . . . . . . . . . . . . . EJ:~ . 15.95
RM 52 I' hon" l'at l'l' _..........•. :"I'\0· 1. 9 ,~
SA 325/ U Cou lal !'I \\l lrh ( See Ul . i 3 ) ..•...•L / :" U2.95
RTTY sse };tc.-f'tc. Yl' l'Illt ll e !ol ul t lma tcl1

Tranl!,,,mer ..•.•... • ......•.•....• ....• .• .. ='~' . ':' 9
8C 433 H i e lI. n ol U",. ( ~ OO ('}Tlto) _. E J:('. 9 .9 5
APS 13 420 )Ie Tta n...f'ln~ r'--<'ha.lI. ont)'- Iess tu~

" 'Ith f'Ofl f . d.la....... . • .• . .• .•... .. .• .. .•..... 1.95
2S5A tt'M'y , 'ula r Ht' la'· ...•.• .•..•......•..... _. .. 2.9!i
AP X 6 Trall iptolltlt"t' ..•.• . •. .•. _ H .!l5
T 233/ URW 3 6 !ot..rer Tramn!H I'- Sam l' as Be 1158

• . • • . • • . . . . . • . • . . . . . . . . . . . • . . . . . . . . . . . . . . . L / :" 3!l.9,~
HI- Cad n au prl.. 1.2Y . .•... .. . • . .•... ..•.••..... 1..5
Blower AC-I)( . 12 v to 65 Y . . . .. . . . . . . . . . .. . . . . . . 2.95
MD 7 ~Iodu l . tor...•....•.•........ :"1'"' ':' . 95-rscd 5.9:>
8C 458 rren 5- 7 !ole :".."' ':' .95-reeu ~ . 95
8 C 457 (T20) 4-5.3 ~IC :"1'\0' ' .95-C sed ~ . 95
T 18 2· 3 ~rc :"PW ' .95-'(;'s ('d 4.95
RG S4 (' on 511 11 11mB••......... ~!1 . 9;; pe r 380' 2 . 9 .~ pt'l' 65 '
8 C 1206 200- 406 KC R '-'C. Leu Tub~ . . . . .. . . . . . . . 1.95

T ubes---Ht'a d dt't ll-Mik e!l-- C om pon e n ts
D yna m ot o rs-Tr a n sfo r m e rs

Send f o r Cat. : 562.

TO WHITE
-,._ _ WIRE WITH
- 8LUE

TRACER

eco n,.
1I0V

'j

~ .. 10-150\1

.E.
W<>Rev,w

FIG . 2

'0'
•

TO PIN ,,
NO .1 _

OF 1/4

6 .311 CT --j

~~R-~

FIG. I

for the schematic of this portion of the
modification.

18. Connect one of the 6.3 volt leads of the
transformer to pin 7 of 6SA7 tube \'4 .

19. The center tap connection of this winding
is not used , so cut the lead off dose to the
transformer winding.

20. Remove the wire with blue tracer from the
~IOTOH switch.

21. Connect the other 6.3 volt lead to one con
tact on the ~IOTOH switch .

')2. Connect the ot her switch contact to a con
venient ground.

23. The 500 ohm 5 watt res istor, the IN93
diode, and 10 mfd capacitor are conveni
ent ly located near the transformer on a
three lug terminal strip and wired as
shown in Fig . l.

24. Connect the wire with blue tracer, which
was removed from the MOTOR switch ,
to the junction of the 1:\93 diode and the
10 mfd capacitor shown in Fig. l.

Addition of SEND·Rev Switch

1. Drill two holes in the front panel which
will accommodate a SEND-RCV switch
and a pin jack ( IICA Phono Jack) for a
keying relay connection . Due to the close
spacings and limited panel space available,
care must be exercised in location of the
two holes. A ~~ inch hole for the SEND·
HCV switch is located 512 inches from the
left and I 13 /16 111' from the bottom. A
three-eighths inch hol e for the pin jack
is drilled 6 inches from the left and 2 7/16
inches up from the bottom of the front
panel. Refer to Fig. 2 for the schematic of
the circuit.

2. Estimate the length of wire needed to go
from pin A and B of SO-l to the new
SEi'lD-HC\' swi tch, a SPST toggle switch
on the front panel, and install these leads.
Do not solder these leads at the toggle
switch at this time but solder at pin A
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2. C hange the 100 ohm resis tor R22 to 1000
ohms,

3 . Add a 1000 ohm resistor in parallel with
the 330 ohm resistor at he cathode of \'5.

A udio Amplifier Modification

Refer to Fig, 4 for the revised circu it.
1. Remove the 68k resistor R39 loca ted on

the term inal board on the back chassis lip.
2, Tie a jumper wire across the 1\\'0 terminals

where H39 resistor was removed and
sold er.

3. Hemove the 7500 ohm 10 wat t resistor
H--lO located in a cluster of four up right
resistors under the chassis ncar the rear.

4. Connect the two white wires with red
tracers together after removing them from
H40 , insu late and solder them.

5. Install a 5000 ohm to 8 ohm output trans
former in the location on top of the chassis
nea r the rear where the R41 potentiometer
and bracket were removed.

6. Hemove the white wire with b lue tracer
attached to pin 3 of 6\'6 tube \'9. This
wire leads to a .5 mfd capaci tor C52 which
is a metal can type and is the bottom uni t
of two stacked ones near the d uster of
upright mounted 10 watt resistors. This
capacitor may be removed or lef t in, as
desired , and white wire with blue tracer
may be removed from the harness or
clipped short and left in .

7. Install a wire from the ot her terminal of
C52 to a lead of the 8 ohm secondary of
the outp ut transformer. (There is already
a shielded wire attached to this termina l
of C52, leave it there. )

8. T ie the other lead of the 8 ohm transform
er secondary to any convenient ground.
The white wire with b lack tracer which
a ttached to the potentiometer H4 1 may be
used for this ground.

9. Connect one wire of the outp ut trans
form er primary to pin 3 of 6\'6 tube \'9.
Do not solder.

10. Connect the other primary wire to p in 4
of 6\'6 tube \'9, Do not solder.

11. Hemove the lOOk resistor H47 connected
from pin 3 of 6\'6 tube \'9 to a terminal

' .

."

."N E W

"

s••

'20

"

FIG. 3

UNCONDITIONALLY
GUARANTEED

FAST SERVIC E

~I

• • •
-_.

ve
6S07

HEW R46
It( 330

and B of 50-1.
3. Est imate two lengths of wire to run from

the toggle swi tch to the p in jack. The tog
gle swi tch wire from pin A of 50-1 goes
to the insulated lug of the pi n jack and
the other wire from the toggle switch to
the ground lug of the p in jack. Solder a ll
these leads at this time.

4. The main tuning d ial, front panel , and
knobs may now he reassembled.

Improvement of "5" Meter Circuit

It was found that the maximum deflection
that coold be had from the local broadcast
signals was 5-6 with the original circuitry . The
following changes will improve the circuit.
Refer to Fig. 3 for the revi sed circuit.
1. Hepluce the 6SK7 tube \'5 with a 6SD7

tube.

;r.. TWO·WAY *
•

COMMUNICATION CRYSTALS

Amerlt'an spectauses in two-way commun! 
ntlnlli. Prequeney l'Orre l;ttlun da le for
f1 .E. , :\IOIorola . H.C.A,. Collins , Leae,
:" a r<'O , II 11!lleraft H , Link. nonset , a erotros.
U..a lh . n..nlllx . J ohn. on. f11obe. G.!'. Uov' t
a nd ma n)' oth" r compa n ies, Send pos taKll.

Com- Com-
merc ia l mcrc ial Amatur

F"'luency Ra n, e Oven Room O l ~.
3 to 9 .9 mc O~. 002~. 20mm'

3 to 9.9 mc. F und $4.25 $3.75 $2.85
15 10 29.9 MC. T.M . " .25 3. 7$ 2.85
30 10 50 mc. T.M . 4 .~ " .00 3.35
10 10 17 mc. F und 4. 50 4.00 3.35
2 to 2.9 mc. Fu nd 4.00 3_35
50 to 60 MC. r ,M . 5.50 5.00 4.00
50 10 80 mc. F.M . 6.00 5.$0 5.00
1.0 IIIC. to 2.99 mc. 8.50 7 .50 6.50

1' .11..104....~ cry_lal,. a ll rhanneb , all equ lrlluem, J~!.ll.-,

....ma l..ur , II mrl f-I'"': 11 .3 (0 1'1 .6 mt" 6th multlp!.. Tra n•. •-T t U.
$1.50
1)Q II y ou.,...l i Kll _ " hrf!o(' 1 me Xtlas . Two nO}·de"". $1.95

Wr lll for Quantity di scoun n or phon e Victor 2-5571

A'MERICAN CRYSTAL CO.
P.O.BOX 2366 • KANSAS CITY 42. MO.
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211CDEFALL SURP US SPECIAL LS K
Read·N·Save 807 Tube s , new __________________• • • ____ __$1.00

DB Meters 3V2" rd -10 to + 6db I mw @ 600 ohms Removed from eq uip men t & t ested 6 for $5.00
NEW $2.75

Spert i Vacuu m Swi~chu for ART·B, etc. ___ __HEW $1.00
M·359 Coax Right Ang ln __ _____________ ___ 5 for $1.00 S ocke t s for 4Xl50A etc . __ ____________$6.50 ea.
Velnt Vu niers wi lMOt knob _____________ ___NEW $1.00 Eim a c # S K -610 _• ___ ___________________2/ 12.00
600 Ohm 300 Watt Non-induct ive Res id ors ________ $2.50
WE-25SA Polar Relays for TTP ___• __• ____ _______ $4.50
Sockets fOf use with abo" n lay ____________NEW $2.50 '1'- 179/ A H T -26 Tra nsmitters 300-600mc , 35w
Dum my Loads 27 to 40 mes 30 watt A-83 ______._ $1,00 B r a nd new w /tubes . for h am TV ________559.50
Chopc; ers Sins Arnold #222 AC-DC llOYdt max___ $5.00
Hind Storage aattertes 1.2, 6a mp hrs. __________ $2.00
Bank of 10 batte,iu in plastic case (12,) __________ $17.50 SP-600-JX R ece ive r s .545-54 mc
Charll trs fOf abcwe (12, ) 115at input ____________ $4.95 Like new

__ ________ __________________ __ 5425.00

NEW SURPLUS TUBES GUARANTEED Model 15 TTP complete with synch.
motors. Excellen1

______ ____ ___ _________$225~
2C39A __ _ $7.50 6F4 (acOfn)_$l .75 5881 ____ $1.50
3CXlooA5_ $14.50 ioer« __ $11.00 6AN 5 __ __ $1.25
6161 ____ $35.00 250TH ___ $18.50 6146 __ __ $2.95 B erke le y M od e l 5500C U niversal
829B ____ $9.50 6159 ____ $3.75 446A ____ $0.50 counter & timer Lab tested-perlecl- ___$42S.00

-MONEY BACK CUARANTEE ON
Low Fre l Marine R eceiv e r s-RCAANYTHINC WE SELL 3 bands . 40 to 2000 k c- 1l5va c

w. large
New condition

____ ____ ____ ________ ___ ___S69~

stod quantities 01 Military and C o m-
mercia] Te st Equipment . w. b,y AN /GRC, PRC, BC-463A Transmitter a nd Modulato r
TRC and test equipment TS end AN/U PM 0' conver ts to 6 mtr s . uses
URM. What have yo, for sale 0' trade 1 815 tu bes . N e w w ith tubes ___ _____ ___ ___ $19.50

Dumo nt Scopes 2560
____ ____________ __$110.00

Coax R ela y s SP 3T 28vdc
304H _______ ___________$195.00

Ge nera l Commu nications 3NI20RC or
Thom p s on Products 10566. N ew ___ _____$17.95

SPACE ELECTRONICS CO. B ird Mod el 6250 MlIllwattm eter
218 W e st Tremont Ave•• Bronx 53. N. Y. 0- 250mw, 30-500 m e , fo r Hand i-Ta lkies

TRemont 8·5222
New

_________ ___ ______ __ __ _______________$42.50

board on the rear chass is ap ron. Hemoval
of this nega tive feedback resistor will re
sult in grea te r outp ut and better com
munications qua lity.

1'J . Install a .02 mfd 600 volt capacitor from
pin 3 to pin 4 of 6\'6 tube \'9 to reduce
h igh frequency response. Solder the con
nect ions.

Ei ther headphones or a speaker may be
connected to the PIIO :\fES jack.

Low Im pedance A ntenna Input Stage

Refer to Fig. 5 for the revised schematic.
1. Remove the wire lead from pi n 5 to pin 3

of BABi tube V 12.
'J. Connect a wire from p in 3 to pin 1 of this

tube socket and solder.
3. Remove the .0082 m fd capacitor Ci9 from

the terminal board on the underside of the

'0'
A

M V.
e.TAP

."" • I'
C

PWR SW

•..... s.
63VN; •
<I ......S

- aec vcc •
lSO MA

chassis ncar th e tube socket of V12.
4. Disconnect the center wire of the shielded

ant enna wire lead w here it termina tes at
the term inal board 0 11 top of the chassis
near the BABi tube V12 ,

5. Ground the terminal from which thi s wire
was removed .

6. Con nect one end of a .0082 mfd capacitor
to the free en d of the wire removed in
step 4 and add on a p iece of wire to the
other end of the capaci tor, long enough to
go th rough th e chassis grommet. Connect
it 10 pin 5 of the BAB7 tube V12.

A typical power supply is shown in the

117 VAC

••• ,.

,.

'"

crs
0082

<l70K

FIG ~

..B7

•
C9 3 1/ 'If-' --- I.

182 1\ •
,0:" -I"NEw -

'".00 82 ,,.
IK, ; 190n

"'" " , 1\
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for the dial is made from a short length of
solid #20 wire which is attached under the
screwhead of the nameplate . . " \V5UOZ

N
a>
o

~r

••

28.3

o..
<0
N

schematic of Fig. 6. No attempt is made to
design a ll exact supply for the receiver in this
article, since most users have power supplies
capab le of supplying adeq ua te power to the
receiver.

A white w ire with blue and black tracer will
be left over from the modifications. It may be
cut close and left in the harness under the
chassis.

A slot is cut in the cover to allow it to be
slipped over the bandspread tuning knob. This
shaft may be cut short enough to allow a knob
to fit Hush with the case cover.

A dummy knob is installed on the shaft on
the front panel from which the stop mechanism
was rem oved.

A bundspread dial is attached with cement
to a ~ inch diameter knob and installed on the
tuning shaft. This dial is reproduced in Fig. 7
as a guide only because each receiver will vary
slightly in calibration and the dial wiII have
to he tai lored to each case. A suitable pointer

Blank Calibration Book for B C-221 freq . m eter,
also LM. N ew. boxed Delivered $2.59
FL-5 Filter w (ow n BC-345 s w it c h Delivered $1.69
ART-13 Plugs U- 7fU o r U -9(U Delivered S2.SS ea.

Both for $4.00
Schematics 29(1 @ 5 for a d ollar-Schematic s
SCR-5 22, ID-6/APN-4 . ARC-5-T(1 8-22. ARC-5T(23.
BC-603 . BC-683 , ARC-5-R( 25-27, BC-923, R-9/APN
4, BC-924.
F ilament Transformer, UT C #FT-5, 2.5 vac 10 a .
sec. 115/ 60/1 PRI. 1500vt. N ew. boxed

Delivered $2.30
Plugs & Receptacles of all kind s. d r op us a IIne .

SATISFACTION G UARANTEED

HIWAY COMPANY
1147 Ven ice Blvd., Los AnCjeles 15. Calif.

P arts Li st

I-Shaft bushing for % inch s ha ft
1- 4, inch di ll. shaft app rox . .. i 'nches long
l-shnft coup ling for 1,.1 inch shaft
1- 2 tneh dill . bands uread tuning knob
I- SPS'f toggle switch ' S fo~ND_RCV switch )
I -Pin j ack ( RCA p hono jack )
1- % inch die, t u ninK knob ( mou nt bandspread tuning

dial to tbiMknob )
1- 6. 'J vo lt 1.2 a m p Illu m ent trn nsror m er
I-IND3 diode
1- 10 mCd 150 volt e lect. cnnucttor
1-500 ohm 5 wutt reetstor
1- 3 lug term inal 8t rip
1-680 7 t ube
2- 1000 oh m Jh watt r es tetor
1- 5 000 oh m to 8 ohm output t-a n s tor m e r , 5 wntt
1-.02 m fd 600 volt capacitor
1- 1 Mh r f choke

J. J. GLASS
THIS MONTH'S SPECIALS

CRYSTALS
Low Freq . fo r Sideband & ExperimentallAppli
cations: 370-5 40 k c within ~2 k c or less. Use on
fu n da menta l o r harmonic . Origina lly used on
54t h o r 72nd h a r m o n ic .__ ._ • .49¢ eac h , 5 for $2 .25
Sealed Overtone Crystals i n small Metal Holder,
~2" Spacing: 11 . 12, 13, 16, 17. 18, 19, 20, 23. 25. 26,
27, 28, 31 , 35 , 36 , 37, 38. 42. 43, 44. 45. 46. 47, 48 ,
49. 50 MC. fractio ns omitted . We will ship t o t he
closest fraction requested .__ . 59¢ each . 3 for 1.49

Special Purpose Crystals
:>00 kc FT · ~H holtlH , , ,.. 15('
:lOU kl" FT -2H h"l<!pr 1.49
~oo kl" 1... 1f-'! IIwl .1 holdpr ." ,., ., .. , . . .. . • . • . . . . . . t. !l !'i

100 kc i n large bakelite holder 2.49
Crystals for Test or Marker Purposes

1,00'1 tc In Haled Dlf-t .1 holdtor """ I p lng .••.• .....•. 1. 95
5.000 tc In FT-243 holdPr 1.95
9,000 It:e In ..aled Dletal hotdPr """ Ip.rlng ..........•• 1.9:>

10.000 1t:C' In IMied DINal huldPr '>li N I pu lng .......••... 1.95
13,000 Ire In le. led mf-Ia! holdtor "\oH I p....nr _... ., . . 1.95

Very, Very Low Frequency Crystal in
sealed holder. With fraction. For ex
perimental purposes. 4 kc • • • • • 1.95

WA . • Will
swap o r buy for cash .

J. J. GLASS CO.
IG24 s. Main St., Lo, Angeles 15, Calif.

R. 9-1179 (213)
Frida ys 'U I 9 Send for Catalog!

A Constant

Voltage Power

Su pply

Roy Pa fenberq W 4WK M

T il E subject of using salvage TV receiver
transformers for amateur power supplies

has been exhaustively treated in the literature,
notahl y b y \VlICP in the QST series . There
is, however, a power supply used in some of
the earlie r Dumont te levision receivers that
is particularly desirable .

92 73 MAGAZINE

-



--

SEND FOR FREE CATALOG

A dvertisers
Ad Com ~___ _ _ _ _ _ _ _ _ _ ___ 63
Alco ~ ~ __ _ _ _ _ _ 55
Al den ~ ~ ~96 . 77
~:wadio -------~ - ~ ___ __ _ _ _ __ 59

Ed ~ _ _ 90
Alltronics·Howard ~ ~ 65. 72
Am Erican Crys tal ~ ~ _ _ _ _ 90
Arrow ~ ~_____ _ _ _ _ _ _ _ _ _ _ ____ 39
Arrow ( Calif.) ~ 89
B&W ~ ~ 41, 65
Ca llbook ~___ _ _ _ _ _ _ _ 19
CDR 29
Cl egg ~~ _ _ _ __ _ _ _ _ __ _ 13
Club Sub. ~__ _ _ ______________ 34
Columbia ~ __ ~___ _ _ _ 83
Continental 21
Cushcraft ~_ _ _ _ _ _ _ _ _ _ _ _ _ 17
C·Y ~~___ __ _ ___ _ 81
Densen ~_ ___ ___ 25
Dow KEY ~ .41, 69
Drake ~ .. 33
Ebco ~ _ __ ___ 23
E-Z Way ~ ~ ~ 7
Fair 83
Finney • .___ 17
Gayin 19
Glass • ~ ___ 92
a cnset 14
Goodheart 89
Ham KitL ____________________________ 69
Hammarlund ~ Coyer 3
Hatlic raft ers Cover 2
Heath ~ ~____ 48
Hi ·Way . ______ 92
Hy-Gain . ___ 57
In ter nat ional Crys tal 5
IrYing 27
J & 0 ~ ~ ~____ _ _ __ _ _ _ __ _ __ 75
Jefftronics 25
KTV 87
Ladd _~ _ ~ __~ .. 85
Lafayette .___________ _____________ 3
Maps _ ~________________ _ ____ ________________ 79
McCoy 37
MEshna ~ _ ~ _ __ _ _ _ ___ _ _ 87
Mill er 72
Mi ssion ~______ _ __ _ __ __ __ 65
Nationa l COYEf 4
New Produc ts ~ _ _ __ __ __ _ _ 4
Newtronics ___ 67
Pacific Plantron ics 75
Pel ~ ~ _ ____ 53
P & H 23

Radio Amateur Caff book 19
Radio Bookshop 73
Rad io Supply & Engineeri ng 69
Space ~__ _ _ _ 91
Space Rai der ~ ~ _ _ _ __ __ __ 4
Subscript ion 80
s uereme ~ __~ ~ 70. 71
Swan ~__ 62
TAB • ~ ~ _ _ _ __ __ __ _ _ ~5

Technical Manu als 93
TEchnical Mater iel Corp. 47
TEl co 1________ ___ __ __ 11
'r etrex ~ ~42, n
Tri·Ex _ 31
Tri-St j te 61
U. S. ,Crystal 94
Vangu ~ r d ~_ _ 4
verns : ~ ~ _~ ~ 94
V & H 68
Waters _~ ._ __________ __ 35
WEst ern ( Calif. ) 94
WEstern ( Neb.) ~ __~ ~ __ 6ti
WRL 43, 69
73 Books 79
73 Produc ts ~___ _ _ _ _ __ _ _ _ _ _ 76
73 Subscripti on 80

7701 S. No- ma n dte
L os A ngeles 44 . Ca IiC.

All OrdE'fS FOB L . A. - Phone (213 ) PL 1-0278
VERN'S

2.3-5.5 H y. CH OKE hermetically sealed, 850
ma/100 rna. 6 KVA test ... . • . .. . . . . . . . . 12.50

TRAN SFOR ME R pri. 115v 60 eye. sec 2.5v 5A.
65 00v test 5600v @ .0 04A 2.75

TRANSFORMER. p r-I 115v 60 eye, Sec 5850/5400/
5000v @ 40 rn a . .....•. . •... ....•.••..• 3.50

T RANSFORMER, pri 105v 60 eye, low-Induction
type. Sec 6V @ 22A . 75.000V test 14.0D

CH OK E 1.72 H y , 400 rna . 10KV test. Kenyon 3.75
CH OKE 2 H y , 350 rna. 7KV t es t. America n

X Cmr .•.• •.•••.. ...••. • ••. ....• ..•.•... 3.75
TRANSFORMER P ri 115 V 60 eye, Sec 800 VCT

250 mao 5.1 V @ 4 A . 6.5 V @ 7.5 A. H er 
metically sea led . . . . . . . . . . . . . . . • . . • . . . . . 5.00

TRAN SFO RME R , Pri 110 or 220 V, 60 eye. Sec
1050 V CT @ 220 rna. 2.6 V @ 12 A . 5.2 V
@3 A . . . . • . . . . . •. .. . . . .. .. . . . . .. • . . • . • 4.75

T RANSFORMER, P ri 115 V 60 eye. Sec 1120 VCT
@ 150 rn a . 5 V @ 3 A . 6.3 V @ 3 A . 7.5 V
@ 2.5 A . . . . . • . • • • • • • • • • • • . . • . . • • . . . • . 4.75

TRANSFORMER. P r i 115 V 60 eye, Sec. 2.5 V
@ 20 A ,t- 2.5 V @ 20 A . 1780 V tes t . . 5.65

CONDENSER. B pr-ague, 4000 MFD 50 V .. 1.50
GOLD-PLATE D VA RIA B LE CONDE NSER , 20-

245 mmf. double-spaced. 1.50

T ONS Of AMATEUR E Q U IP M E N T IN ST O CK

\\AVIE$'r1EI~~ ImAIDIIO
SAN DIEGO

1331 Ind ia Stree t BE 9-0 3 61

Include 5c per crysta l for post oge (U. S. Onl y) Co lif . odd
4010 To • . No C.O.D.'s. Price1 sub ied t o chonge . Ind . 2nd
choic e; 1ubsl itut ion may be nece110fY. MIN . ORDER 52.50

"The House of Crystals"

U . S. CRYSTALS, Inc.
1342 S. La Brea Ave . los Angeles 19, Cali f .

DC·34 Holders 1690 KC to 4400 KC sleps of 10 KC ea.... $1.19

NOVICE BAND FT-243 Fund'1 4 980 Meter 3701·3748-Steps of I KC. FT·243
o Meter 7150·7198-Steps oIl KC. FT·243 ea,

ObI. to 40 Meter 3576·3599. Steps of I KC. FT·243
15 Meter 5276·5312-7034·7083 Steps of I KC. FT·243

fT-243 Holders 5700 KC to 8700
KC in steps of 25 KC's

ALL MARINE fREQ .·FT.243, DC-34 Holders. Tol. .005 $2.50
POLICE, C.A.P. , CD, MARS . Tol. .0 1% _ _., $2.00

CITIZENS BAND-II METERS-.005% Tol.
26.9651027 .225 MC, 3rd Over. Herm . Seal or FT_243 . . . $2.95
13.48251013.6125 MC, 2nd H.Jrm.Herm. Seal or FT.243 . . $2.95
6741 .25 to 6806.25 Kc, 4,h Harm . FT·243 only $2.50

fT.243-2 Meters (Sleps of 1 KC) $1.49
FT.243-6 Meiers (Sleps of 1 KC) $1 .49
FT·243-from 3000·4000 $1.49
FT-243-from 1005·2999 (Steps of 5 KC) .. . •. .•. •. • . . . . $2.50
fT.241 S5B low freq . X,.ls 370 to 540 KC

(Steps of 1.852 and 1.388) $ .69
FT·241 SSB Matched p.irs , $2.39

MON . F Rt 8,30 108:00 S A T 8:3 0 I . 5:00
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Technical Manuals Company
P. o. 80.. 406 Utica , New York

W e Buy Ma nua ls - Any q ua ntity - Any
subject. Se nd check. We pay Postage.

Technical Manuals
T.I\I -1I -2I S TS·2611 Crystal r-eet iflcr- set. S5.00
235 Radi o set SCH-536-BC-6 11 5.00
2i ! Radio set SCH.aOO· BCI000 5.00
25~ Padto set SZ f{ ·!i·8A Z·8 XX 5.00
257 Frequency shif t exciter 0':-W·THA-7 6.50
277 Radjo set. VRC-I 5.00
283 Ra dio sets VRC·fi -R_257.T_20tl 6.00
28f Radio sets GRC_3.4 _5 _6_7 _8 7.50
285 Rad io sets V RC-8-9- 10 • _...... ...... . .... 6.00
296 Ra dio set AN/pnC~6 5.00
297 narlio sets VRC-19-X·Y •.....••.... ...... 5.00
300 Frequency meter nC-221 all models . . . . . . 7.50
352 T O-7 T G-:n Model 15 teletype . . . . . . . . .. .. 7.50
356 Rudio t e le type termi na l AN/FGC_ I_IC _IX .. 7.50
343 KeYE'r T fi- :J4A 5.00
447 Keyer-s T G· IOA t hl'oul!h J 5.flO
HI Rec oj-der BC- IOl fi 5.00
600 SC H-508 nc.soa BC_fi 04 5.00
60 1 SC H-flOB IIC-!123 BC-924 _. . . 5.00
600; SCR-509 SCH-5 l0 BC· 620 5.00
607 Hadio get VRC_2 T-322 R la5 6.00
611 Radjo Bet VRC·16·1._18 _......... 5.00
612 Radle set PHC-B-9-1 0 _.. 5.00
617 Radio set AN/TRC_7 RT_5:1 •. _........... 5.00
6n Ra dio set VHC-20_2l.22 5.00
61>0 I nt roduc tion to E lectron ics 5.00
66 1 Elcct ri ca! Funda mentals (DC ) 5.00
662 Haaic Theory & Ann. of Elec t. ron T uh t>ll . . 5.00
663 Elcct.rorric P ower- Su ppltoe •.... .......... 5.00
66·j T hl.'OI'Y & U se of E lectronic Test Elluh,. . . 5.00
665 CW & AM Tre nemtuers & Heceivers . . . . . . 5.00
666 Anten nas & Radio P r opa e a tton 5.00
6G. H i" hl' r Prequencv T echniqut'tJ ( Not MIC ) . . 5.00
668 t 'M T j-a nsmittej-s & Receivers . __ 5.00
6G!! Tre nslents & \Va \'e fo r ms 5.00
670 Special Pu r poae Oscillators & Amps. . . .. 5.00
671 Cathode Ray Tubes & Thl'ir Assoc. Cirs. . . 5.00
672 P ul se T ech ni ques 5.00
67:' Generation & Tra nsmission or Microwa ves 5.00
678 F'u ndnmentnls of T elephony 5.00
C7:.1 Fundamenta ls of Currier Reuca te ra . . • • . . 5.00
681 Jo:lect rical Fundam enta ls (AC) 5.00
690 Hasic T heor y & App. of T ra n sis tors 6.00
82G T ra nsm itte rs Be-liiO GRC _26 5.00
829 Ra dio se t V HC-4 T -91 IU 14 6.00
839 Radio transmitters T·278 T · U 6 ._ 6.00
850 Receivers HC-312 nC-314 BC· 342 ne·3H . . 5.00
851 Rad io set Scn2H R_2H R...320 R-4 83 50
854 Radio reeervar R-388 7.50
85S Radio receiver R-390 6.50
863 Radio receiver n · 391 7.50
86 1 Radio recei ver H_a92 6.50
86. Rnd to receive r- UC-787-U-C 5.00
S82 Ra dfo recei ve r AN/URH_2!1 R-200 7.50
SS5 Radi o receiver H-1 40/ F SM (National HHO ) 5.00
89fi Radio rece ive r AN/ F HH·12 ..... ... ....•• 6.50
898 Hadio receive r- H· I 08 R·109 H-II0/G HC .. . . 5.00
1191 Interrogation Set AN/T PX·20 . •....... ... 6.50
213 . Telegraph Si!tnal Converter TA -182 .... .• 5.00
Radio net SCR· 522 _. •. .• .•.. . . . 8.00
Navehlps 92832 Transmittinl{ set AN/unT•• . . 10.00

91424 Rarlio set AN/PDR.2.A 5.00
91707 Oscilloscope OS-SH/U 5.00

Navy se t R E B·! R AC-! 6.00
T es t sets T S·174 5.00
T est gets T S· 175 ....... ..... . .•... . . . . ......• 5.00

•

s uo

,.,
ouo

Some of these earlier sets used a constant.
voltage transformer to offset the degradation in
performance at reduced input voltage. These
tra nsformers were manufactured by Sola and
were of the saturable reactor type. \Vhile they
were used primarily to compensa te for primary
voltage variations, they also provide good reg
ulation with changing load.

The HA-109 chass is, used in many sets mar
keted in 1951 , is typical of those using the
constant-voltage transformer. Although very
fine sets, housed in good cabinets, many are
being junked today and a little search ing will
di g them out .

The schematic d iagram of the regulated
supply used in th e HA-109 chassis is shown
in Fig. 1. Both th e rectifier filament and the
high voltage secondary wind ings of the trans
fonner arc regula ted . T he ind uctance of the
high voltage secondary winding is tuned to
resonance by the 2 mfd capacitor. Because of
this resonant condition, a high circula ting cur
rent Hows in th e winding, causing this section
of the core to become satura ted. Because of
this saturation, the secondary voltage is rela
tively consta nt over a wide range of load and
primary voltage variations.

Specifically, this transformer is designed to
maintain the de voltage output constant with
in -+--Zt for line voltage variat ions of ± 10%
from the rated 117 volts. This insures stable
de outp ut for line voltages ra nging between
105 and 129 volts. Gilly one precaution is re
quired ill amateur use of this supply. The
nominal 2 mfd capaci tor used to tune the
secondary is hand selected in production to
match the transformer used. Do not change
the value of this capacitor or much of the
regula ting effect will be lost.

This pa rt icular supply is ra ted at 362 volts
at 210 mu and no un due heating occurs at this
load. This salvage power supply is a low cost
answer to the critical voltage regulation prob
lems encounte red in many amateur ap plfca
lions. . .. W4WKM

DECEMBER 1962 93



..---.._- ..---------------lifVlifVVlifVVlifVVV:'::'::':

Lilli" N••Il,. C"-". ... .fTIIo .
S..,.., 5111_. 5 ..11 1f_1I_...

F l....., 5 '_'. DJ~• ..."r.-_••
FOR • 0' l1VDC @ 100.&..

Tn!' T19 $ 11

TWO I BU 'I a nd FilAMENTQ6
XF MR 10 K.. IIIIlleI SP£CIALOit

" TAI" BARGAINS
Sew Varlon/or equh .,lS5V/ T.IA Sl 5.50
Ne. V,rto", /or equl. O.t5SV/5 Amp '1 0.15
DC -METER DIIlur 800 , r./t%" $3@.
nc MTR tOO:'oI./!~" . .......$3@ .
RF' -MTO OE/Uli )fa 4: 5 A mp $4@ , 2/ST
DC -METER One !oh/4" R d.. . $S.@, 2/ $1
RNOOPlmflCOPK T UBE 2" . • . $5 @ , 2/$9
MI NI -F AN 6 or I2VAC/60 Cn S2@, 3/$5
Xmlttlne Mlel', .0011 (it 2500V, 5 l or $1.00
4t150 C"eramleIJ,OKTAJ•...... 2 l or $1 .00
IlIIA Xfmr. 2.!'iV/lOA/lOKV Inll. . •$3 .95
Mlcrolwltch R I /SPNC/30 Amp ~@,
Tub. C1,mp. R lrteher•. • .• . • . • .5 for $1. 00
.012 at !SK, CD Condenler..••$4@.
WE Choke 4H,/45Olr./2T Ohml $4 @ .
Un. Jl'lltu 50Amp/250VAC . . •SI.Iit.
l.ln. FlItet' 200Amp/l30VAC .. SII @,
BnlDln. P.nllel ... Rule.• .•691 @.
KS151311 I.lnear S.wtooth Pot . .2 '.r $1 .00
" CTC" Ihll.,. Lin. 1 HlefOllle'4 $I O . I /U
VI ..,ltIm ("andl" M M mfd lT.SK '.13 ., .

T"""l llter P o••
CONVERTE R

'lVDC to 500VD(
UP '0 200MA

100 Wottt, "" •...voc:
DB500 533

12VDC I. 250VDC UII ta ISOM A
Typ. CI2UE $30

ID.C. P, . er Sunly 115V/5O Is 100
Cn. Oulput 530 & 165 VDC u. t. 150
MA. Cued SP ECI AL 55 .

SELENIUM F. W. BRIDGE RECTIFIERS
DC 11IV AC 35VAC 72V AC ISOVAC

AMP 14VDC 211V DC MV DC lGOVDC

:; '/. $1 .00 'I .!HI $3 .85 $5.00
::. 1 1.30 :l.OO 4.90 1 .15
.... 2 2.15 3.00 6.25 I I.lO
, 5 2.90 4.00 8.60 13.45
~ • 4.15 1.00 18.75 31.90
>. 10 ' . 10 12.15 26 .30 41.60
,,12 7.75 14.90 ae .es 43 .45
I: 20 12.85 24.60 Wri'e F or

C 24 tS .OO 29.45 R edifierCatalo(1

ISend 251 for New Catalog I
POTLUCK 8~::'ofiCOr-;DUCTOR KITS

(N O OPENS OR SHORTS)
S ILICO:'IJ STUD -DIOD ES ASSTD.

2 Ie 6 A mp...... _•• • . _...... .. . , ... $1
TRANSISTOUS T05 GEIUdANIUlI

PNP I $1
TRANSISTORS TOS GERMANIUM

NP:": 4 ' 11' $1
TRAXSISTORS SILICON up to

400J,fW!PNP 5 fer II
SILICON DIODES UP to 15UI• • • II f ir' $ 1
ZE!'\"EB DIODES UP to If W.t.tI . •4 f. "
110 If _ ... Ihll 1t.1Il••, .a.Y ... .../ U•• •A.

12SP l 11.00
l4t:p6 10.00
l/>l;p t 12.00
161>I'U 11.00
I U VN 1t.00
U~pt 14.00
I R I' t .. ." 1t.00
17"''' I t .oo
1'Ol>l't I".

5111' 10.00
$JP I 2.00
SJ I"lI 1.00
SJ P l4 2$.00
SI.I'I ...•... 18.00
SI.r U 1$.00
SU'4 00
SI.r14 00
SRp l •.••.•. 2$.00
SSM 1:>'00

scr l" 1M
SCPS ....
scn" ....
SCPl U s.otI
$f"PU _1...
n r." 1.....
U1'$ $.01
S'~7" •..... a-tI
5f"P1• • • • • • • 3.lIO
n~lu .... .....

THAT'S A Buy

IKI I .. •. , 5 / 11
161 ' S ill
1620 1,00
161$ t,"
IU6 12 iU
16N t ill
20$11 1,20
»17 211
_ s .'1S

4US08 .•... SO.OO
~" , 5$.00non 11.00
SOU .. J i ll
\R'I2 5111
311&" 2 i ll
ISO" 1,00
l S00 1.00
6 1 2 41
4Senl 1$.00

1ST l.N
nzs .11
un .. .n
.un .as
11. ..39 J.SO
s.ou I II
l S ..I
an 1.1
~ ..•.. lSi...
nlsoc ..... IJ.OlI

"TAB"

loU .1'J
6ft : .. I .IS
Ion 2 / 11
. ... . .. .. . . 2 IS 16." . .7t
. 116 ti ll
" H 1.12
. n I l i l
6 J. .. . 2 / 11

0 .. ........ ,- ." . . ·..... .M ~, .. ..... ,~

0 .. · . ..... ... on ........ .n - .. ..... ....
~. · ... .. ~ . . . .. .. .M ~a · ...... -~ ....... ... .." ....... ... -, · ...... .M
00' ........ ... on ........ .M SlU .. ..... ...0" · ....... .n .~IioCT · ..... ." .m .. ..... ~
'" · ....... .M '" . ....... ... SlS 1 ...... ,-
'u ......_. I II lun ·..... ,. Y U · ...... -... ........ 5 ' II IUT1 ·.... ~ YU .. ..... 1 ,'11,.. ·...... - uu. ...... •• - . •...... IS.SI

Wonted Te st Sets o ..d EquipnMnt
"U .s, 4SOTL U M S'4"14 21 '"
....~ ....... .u 46lI . .. . • • • . .. .sI SQI"4 ••.•.•• &.eO
.... . n ~':II I .U SI I' I 00
""~1 .•.•... :u.s 11K 10... S\ I"lII _
.." lOS 121.0.0 r. SO S' ''' I U OO
• •u ~. 'U ).SI ~II"' I 5.10
... .••••••. IIIIS U S ' " p t ..•.... :>.oo
WlE& .s, '" 1.10 t BP n s.oo
~ I .t'l 11.. . ).'110 ~1IP'1 . • • • • • . Z-IO
WI... . 1"1 IIU n ' Bp14 :>'00

Top $$$ Paid fOf 304TL Tubos l

Top SSS Poid for 304TL, 1 13. I11A. 112A r be.
Wlk7 ,., 1 12 ,,"'IS OFp4 5..~.,,1.7 1.30 1113 U (I$ ' 0:; 1" 1.00
IIB\7 1.11 .IS U S '1'1 rl 5.00
6IIU 1. 1'1 l :r>fl 7.SO 'JI' I 5..00
61116 ...... ..n u u S.OO '11 .1'1 1.00
K. ....... .4$ U .14 00 IORl't 6.00
er..s 2 ill U7 I .SO lO"r1 11.00
6ClI 2111 866A. I .SO lap7 1.00
K86 70 '114 10 /11 121)1" '1.00
6CD6 1."'1 '1S1 10 /11 12Kru '.00

12S·C SILICON PNP TRANS ISTORS
250 to 400 MW

FULl. LENCrn LE.4DS
FlUto,", r ••,.d .I: e Tol

55 to $11 - SMALL - T05 & TOll Pekg .
R.plaees 2N327A, 332. 3. 4, 5. ' . 7, I ;
474. 5, 6, 7. I, ' ; 2N480. 541 , 2. 3;
2N.35. 36, 37; 2Nl034; 2N1131 , 2; 1276,
7, B• •. " TAB" SPECIAL f69 @. 7 for $4,
20 for $10.,,0 o r more , h J. lt.m. IIC'II pay p .P,/U.s•.4.

W . Swop Tubesl Who' Do /U HO"'II?
IH 611 IUC1 u n ""00
ITS ........ .ss UAU . . . . . . .15 lRplA s .oo
Ilt 5111 lun . . . ..... SII. "' I 00
II 'S .65 U R47 .. .. .. .'IIO .h I' I ).OO
"I ........ .'9'1 128 [ 6 ....•. 1 /11 $1;1'1 s .oo
l enA •.•... 10.00 11116 ••••••• Si l l $f:pu •.•... 6.00
J(:to S.OO 12JS ........ .6'1 S" I' I 6.00
:KU S.SO UJ1 ........ .6 '1 S '6 6.00
:teSI ItS 121(1 .. . . .. . .70 S~I'I 10.00
Illll l i ll 12SC1 ..... SIll UBpl 20,00

Send 251 for Cotolog l
In2 1.15 12M;7 . . . . . ..60 UQI'I 10.00
n .24 1.10 USH1 .. .. .. .6O UQpl 20.00
IUS I .SO I2S)7 . . . . . . .60 U I' I S.OO
2[26 1.10 12Skl .. .. .. .15 U I.I' I 35.00
JIi.U SI' 12SI.7 . . . . . . .59 U I1l'1 25..00
2\·s\< 2 /11 12S.., . .. .. . ~ S8pl 00
IU 2;11 I2SR1 "'" 5BI'2 Ir..OO
)('.24 ....•.. 1.00 2~ 3.00 SIK p1 2$.00
SI>U I .to 2U6 U S SII(. I'I »'OO
SU 'I S,W lSl.6 1. 11 58 H" !SOI

Wont.d 304TL Tub. ,

iii"YA." Tub.. Facto,,! T..,.d, ' n. pctd.
Sit " . nthl GIl....ntuel l NI Relee"l 8 0xedl

GOYT & MFGRS Surplusr N.w & Used

I V• . . . . . . • . " 'I
sn .S'I
us ....
1147 '9'1."" .,.,""4 2/ 11
"<:1 ...
64(;5 .s9
64(;1 ......• I , II
UU ..•..•• oM

JQS .as
....u ,.sI
6-l ll" 21 '"
t.%Slt" nOl
UISI'A .•.. I UIII
IUSI . -"...no_ 3~M
Sill •...... l _
IT 2 II
Sl'. ~ " '" . 15

" TAI " SiliCON 7S0MAII DIOIII

Vaclory Telted 014.1

NEW EST TYPBI La" L• .4~.4C.

D .C. •• B.uT· D.,..,• '.'if,
~

""../ pl.. r.I/II" rllll/, I, 1'1111 /111",,,,, 71/100 140/2ot 210/3"
.07 • l4 ... .,.

r.I/.I, .,n / . I" "../.,,, rllll/ . I"
280/ 41»0 ISO/sot 420flGO ..."'".S< .« .S> .5O
r,u / ,I" ,.11.'" " 1/11'. r lll l /.I,
5101110 ".- 700/ 1000 nl/1 11lI

•M •• I.ot I."

l. 0 PRICED S I LICON
T UBE REPLACEMENTS

VITH BUILT IN SURCE
.4ND S ERIES BAl.A.NCINC

PROTECTION

TYPE VRMe/PIV AMP' PRICC
T86. 6000/10400 0.1 $1 6
H R4 1900/1800 ' .6 '7

l..ooI' Prtf'ed T300 SlIleoo Diodpi
Rated 400 p'lItSOnall!JIOOU .e1l0· o

.25 each : 30 for $7: 100 for $20:

010.1. ord.r "0 .111"".4 P••, lroo

ZENE R DI DOE S 150 to 400 lfW
CASED T024 Peke. Within 20~
V'Jhnfte $1. 3 fOl" $2. 20 flf' ' 10,
K IT ZENER DIODES UP to 400MW,
SI NGLE & DOUBL E END ED I
for $1: 12 I I)\" $5: 100 lor $36.

W£ BUYI SWAP & SELL
TRANSlaTOR&' DIODES, ZENI£'II

OTD I P,wer. DI&lftl lld.TrUlIo1.tIn

V
Faetery T.ltd

- - ·"!oIIl'ORD III U.8. A..
Unl,. I'teplemnt

tN155. tNI58, IN2st.
2N2S8, tN301. tN514

S PECIAL T03G P 551. 10 ,II".,
fof for ' II

SlO or mont lhll It... "II pl.,J" P .P./U.8.A.

SILICON POWER DIODE STubs·
Optr.Uell Up 10 12'·C cale Temp.

D.C. SOPlv 100PI, ISOP lv
Amp. 35R ml 70R.. 105Rmi

2 .21 ,$4 .42
I .eo .1 5 1.1.
e .70 .95 I. IS

12 •• 5 I.IS I.SS
55 I .SO 2.20 2.ts
to 11.75 4.SO 5.00

240 4.50 5.41 7.71

• -I5":tS"- -fOo)"I;' -idifpi v -lWiv
A.PI loWR.. 210R.I 280R••

2 .41 ,10 ....
5 I.n 1.51 I."
• 1.40 1.55 I.M

II I." 1.15 1.17
IS 1.25 4.90 ' .10
71 IUO ' .10 QIlan'

240 ' .00 QIlan' QUIl")'
· Dn . '• .10'" I.,. 8"'"7 '" C. , adli••
LtHId tw D.C. Bkld i,."
IIS,.4 MtlUfI,.4 .,. HHI..n_t

" TAI FOR TRANSISTORS & DIODES I"
F",11 Wn.," "-d. FlU'. ,", r .....

& C"'GrG.., ~~d l U.s,A.. MI • •

~
I'~P III Power 15 A.mp. T03
"- T036 Rouoo. Pdt• .
2N4 41. INn1 $1 .25, 4 fM' l4;
exu e. t~278 $3@. 2 ' M' $5;
2~H3 . %N1 74 $4@. 2 ' M' ' 7 ;
t X611 $I @. 12 I . SIO:

2N6TTA $2 @, • ler $10; L...-mB hO.
4 'M' $10: t N817C $5@; Pl<."l" 1N1.SI.,
2X I01, CK122 4 lor $1. 25 I.,. $5; NPN
2Nt92. 2N"293 , P NP I N l t 3 '30@, 151M'
S4, 100 1M' $22: P:''P tN8101300}fW '400,
20 lor $7; PXP Z.....STI/lW '60 @, 10 for
U : 2N.~ 91. 2N598, tNS99 PNP ' 1.500 .
4 I... Ss.
$10 .r mort thll It&m POSTPA ID U.'.A.

I RND (T036). or Olam otld (TOS)
mica kit 30' 00. Power B .... Bt.IlIl
Flnnp4 (110 " IQ.) $1.25, 5 for $5.,

DECEMBER 19b2 95



to all our Ham Friends the world over

from the AlliEO Ham Shack

K9WlB
l ou Green

(Ham Shack)

In M ilwaukee
WN9AWB

Neil "Bud" Cain

W9HLA
Joe Gizzi

(Ham Shack)

In M ilwdullee
W9VOB

Burt Fischel

K9LOK
John Chass

(Ham Shack)

In M ilwaull.ee
W9NGV

lowell Warshawsky

W9QBB
Taske r Day

(Ham Shac/d

K9KVQ
Rodger Nordlund

(Ham Shack)

W9NNR
Ron Dejvtarcc

(Trades & Tech He/(J 
Mail or Phone)

W9WHF
Jim Sommerville

(Ham Division
Manager)

and from all the gang (over 50-strong) at Allied
\'II 9 C C W R. Ackermann
W 9 V Q 0 J. Baird
K 9 A V U Marcell Bell
W 9 W 0 V George Bercos
K 9 K W Y Sherwin Berger
K 9 MOM Theodore Bleiman
W 9 BUD Larry Blostein
K 9 C 0 J Joel Bolker
W 9 T H G Leo Borek
K 9 W Z E Gordon A. Cooley
W N9C NV Pauline Course
W 9 T T Q Gerald Dahl. Jr.
W 9 S F W Lou Dezettel
K 9 G S B Norman Eastman
K 9 GSA NormanEastman,Jr.
K 9 0 E P William Eiland
W 9 0 C B Milton Foj tik
W 9 F 0 I Marvin Garber

K 9 0 A L Dave Gunzel
WA0EBO Brian Harri s
K 9 G T K Thomas Ivas
K 8 Z R A l ee Jackson
WN9BTL Don Jan is
W 9 B B H R. E. Jankauski
K 9 G H I William Johnson
K '" B Y U Charles Kaiser
WA 9ACE Arnold Klein
W 9 V H I Don Kobiljak
W 9 ARB Nor! Lang
WN9EVD l eslie l evin
K 9 T T F Mike l evine
W 3 L X C l eon l utz
K 8 Y U K James Marker
W 9 R N 0 Jack Matin
K 9 K W T Robert Oatley
WA9DNW Tom Orzech

K 9 Z W K Emmett Peschke
W 9 E N K Robert Patejunas
W9 U W M Cli ft Ratli ft
K 8 H A H Fred Rekich
W 9 N P F Donald Rossi
W 9 K U V Seymour Sabitt
K 9 ElL Don Saxon
W 9 V E S Phil Simmons
K 9 K B M Dave Sims
W 9 0 C G Rich Strebe!
K 9 0 K 0 Wayne Strahl
K 9 S R W David Thornburg
K 9 B 0 F Jay Thomas
W 9 Z J U "Doc" Towler
W 9 Y P C Charl ie Vaug hn
K 9 HOB Don Wis niewski
K 9 IOU Thomas Weismantel
K 9 G X K Jack Wol fson

100 N. WESTERN AVE., CHICAGO eo, ILL.

serving the Amateur since 1921
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Choose the Sest

in Amateur

Equipment

••• NATIONAL

X·] Tri·Sand SSB Tllnsceivef; $369 NC·303 Hilll ,.rform.nce H'm B,nd sse
Rettlyer; $449

Ne·IOS low PUC" G.n.f.l COV.II.t
Recelnr; $119.95

• Complete technical detailsand tea
tures of all National gear

• Tell s all about National's exclusive
One Year Guarantee

• Helps you choose th e right equip
ment for your needs

WRITE FOR FREE COP Y OF NEW

NATION A L EQU IPMENT_G:.U:.I;:D~E~_..-

important featu res he needs : even a 0 mul tiplier, S
meter and product detector I The NC-105 is ideal for
the novice or short wave listener or as a second
receiver for the more advanced ham shack.

A Wllo lI ~ Owned Subsidia r~ 01
National Compan~. Inc.
h port: Ad Aurieml lnc.•85 Broad St .• N. Y. C.

Canada: Trj·Tel A1soe. lId., 81 She ppard Ave. W.•
Wil lowd. le. Onl. l io

Nat ional Radio Company 37 Wash ington St reet Melrose, Massachusetts

Rush me a flee copy 01your new Eaulpmen t Guide

Write for big fact-filled Equipment Guide giving full
details of National 's entire line of up-to-the-minute
communications gear. Tells you all about the new
NCX·3 I n-Bend Transceiver ... the 80, 40 and 20
meter SSB rig with 200 watts of SSB sock together
with break-in CW, AM fac ili t ies, VOX, S meter, SSB
AGe, filter SSB generation .. . and all the other
features you want and need for high performance
amateur operation at home or in your car . .. at a

price you can afford.

Th is new guide also features National's famous
NC·303 SSB /AM/CW Receiver. This versatile reo
ceiver has the widest selectivity and frequency
range of any ham-band SSB rece iver, together wi th
remarkable sensit ivity and stability. The NC-303
incl udes more important operat ing features for all
modes of operation than any other ham-band re
ceiver on the market.

•

One of six general coverage receivers described in
full detail is the modest ly priced NC·l05, Desig ned
specifical ly to provi de the beginning amateur with
a receiver with in his budget, the NC-105 has the

N. me•• • • • • • . • . • . • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • •• • • • • • • • • • • • • •

Address • .• . • • • . • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

City ••••••• : • •• ••• •• • • • • • • • • • • •• • ••.State . • • • • • • • •• • • • • • • • • • • • •
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