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Model 3976
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Wire it to su~t yourself!

A brand new balun coil kit with exclu
sive B&W design features. Model 3976
has sturdy. air-wound bifilar inductors
for multiband impedance matching.

Kit has full wiring instructions show
ing how to connect 75 ohms unbalanced
to 300 ohms balanced, or 75 ohms un
balanced to 75 ohms balanced.

Balun operates on 80 through 10 meter
bands without tuning or changing coils.
Rated at 250 watts maximum AM phone,
500 watts CW and 1 KW on SSE.

Coils and space-saving mounting
bracket also available separately.

Available at better dealers now, or
write to B&W direct.
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sealed with pins optional:
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centers.

Cit izens Band transmitter crys tals in stock
for the following equipment : JR-800, 761A,
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TR330, C27, AT20, Messenger, MK7,
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That New-Tronies contest sure cut into my
time this month. I've been mulling over all
sorts of names for that new mobile antenna
system of theirs. With me it is the fun of the
chase, not the prize, for I have no doubt that
down somewhere in the fine print I'll find that
editors of magazines with two or t hr ee num
bers or letters in their titles are not eligible.
Since I'm the hopeless victim of a love affair
with a six volt car that KWM-2 they're giv
ing away (with all the trappings) wouldn't
really be useful and would only bring on
melancholia.

N-T is ready to lavish all this joy on who
ever dredges up a name for their new mobile
antenna system. It is just as well that I don't
have a say in this thing, for the names that
come to my mind would probably set up shock
waves out in Cleveland. I'm just not serious
enough. Gems like "Old Foldie/' or lIThe Fold·
ing Rover" or even "The Roving Folder" scare
away more reasonable suggestions.

Maybe I'm giving something away, but it
has been my experience that very few fellows
really makes a serious effort to win contests
like this and there is a good possibility that
you might drive off with the cornucopia if
you beat out that March first deadline.

Interference With Basic Rights
San Mateo (California) has gone too far. I

sure hope that someone will start the ball
rolling out there for a showdown. On October
19th, 1961 a new zoning code classified ham
radio as a ,Ispecial use" which required the
review and authorization by the San Mateo
Planning Commission before a new amateur
station could be installed. This did not apply
to presently established stations unless there
was to be some change in the transmitting
antenna. A letter from the Director of Plan
ning says, "The objective is to provide more
adequate protection to life and property in the
location and erection of antenna, and to regu
late the operation of the amateur station for
the convenience of all concerned." The last
part is what this is all about .. . the regulation
of the operation of the amateur station. Unless
I am all at sea legally (and I don't think I
am), they can be stopped in this interference
with interstate communications. This is a fed
eral rap fellows, and many communities that
have tried to meddle with us have pulled back
broken stumps. I'll bet that Maurice Hindin
W6EUV could put a stop to it if you let him
know. I understand from Brat \V60 WP that
it costs you $50 to get a permit to erect a new
antenna, and this is after a hearing at which

2

all neighbors who live within 500 feet may be
heard. I'll bet that darned few new hams
move into a place like thatl

Nickel Nurser

What a bunch of pinchpennies we are! I
just stopped to think it over and was amazed
at the comparison of ham radio with other
hobbies and interests. \Vhile it may be cheaper
to collect used matchbook covers, you would
be hard put to work up much of a list of
hobbies that take less investment or mainte
nance.

How many hams spend as much on their
station as a boating enthusiast? Precious few,
that's how many. There are some 400,000 boat
ers floating around the country and they pay
an average of about $350u for their boat,
watch it depreciate at about $500 a year and
then spend about $800 a year on upkeep, ac
cessories, mooring, yacht clubs, gas, and in
surance. Just imagine the ham station you
could have if you spent like this on it I And
you wouldn't have to use it only half of the
year as most boatmen do.

H ow about the 100,000 pilots around the
country? Wha t kind of hamshack would you
sport if you invested $7500 in the original
equipment and added about $1500 a year to
it. New planes average around $7500 and
yearly expenses for overhauls, new carbure
tors, patching damage, fixing broken struts,
new tires, tie-down fees, accessories, charts,
instruction, etc., all played as a counterpoint
to the melodic tune from the aviation gas
pump rack up an easy $1500. Flying is an
exciting hobby .•• one where you can easily
kill yourself (the leading magazine devotes
space each month to detailed accounts of how
pilots managed to kill themselves and their
passengers during the previous month). If you
think hamming is dangerous just ask your
insurance broker and find out what happens
to the rates when he learns that you are tak
ing' up flying. And you can ham when it is
raining, fogging, snowing or just plain windy.

You want me to name more? Well you have
to figure on about a minimum of $800 a year
in upkeep for a horse unless you have a farm.
The horse can cost from $200 for an old used
one to $2000 for a new model, a lot like a
car. How about a car? We're talking hobbies
so let's consider a sports car: $3000 to $5000
down and several hundred a year on upkeep
and depreciation.

Maybe we should consider investing a little
more in our hobby of ham radio. Like any
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LAFAYETTE HE·29A
9·TRANSISTOR C.B.

"WALKIE.TALKIElITM

39.95 2·For·78.88

NO MONEY
DOWN

• 9 Transistors plus Diode and Thermistor
• Transmits and Receives up to 1.5 Miles
• Crystal Co ntrol on Transmit and Rece ive
• Uses Inelpensive Penlight Batteries
• 46" Telescoping Antenna
• Push·To·Talk Operat ion
• Comp let e With leather Case. Earphll.e,

Batter ies and Crystals for ChaMei 10-------------------.

NO MONEY DOWN
COMPLETELY

WIRED
& READY
TO USE

LAFAVmE RAOIO, OEPT. 73l-1 0 send FREE 1962 C.'.'og 620 t eatur-

P0 BOX 10 ing the fu ll li ne of Lafayette Amateur
• • Equipment

SYOSSET, l . I., N. Y. . enclosed for Stock No .
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• Reads SWR and Relative Power Output
upt01KW

• For Continuous Use In 52 Ohm Lines
• Switch Selects SWR or Forward Power-

No Reversing Necessary
• Highly compact-Only 2fh15x2 fh"
The ideal aid in adjusting beams, trap en
tennas . matching networks, etc., or for
tun ing transmitters for maximum output.

LAFAYETTE HE·34 SWR
AND FORWARD POWER

METER 16.95

MADE 1:

9950 57.50 U~~.A.
• NO MONEY DOWN • SUPERHET RECEIVER TUNES ENTIRE

• TUNES 550 KCS TO 30 MC$ IN FOUR BANDS BAND (50·54MC) • EFFICIENT ADJUST·
• BUILT.IN Q-MULTIPLIER FOR CROWDED PHONE OPERATION ABLE NOISE LIMITER • 7 WATTS INPUT TO 6CX8 PENTDDE
• CALIBRATED ElECTRICAL BANOSPHEAD ON AMATEUR BANOS FINAL. NEW EFfiCIENT PI·NETWORK OUTPUT WITH HI ·"Q"

80 THRU 10 METERS. STABLE OSCILLATOR AND BFO fOR TUNED CIRCUIT. SEPARATE OSCILLAT OR-FINAL STAGE. AC
CLEAR CW AND sse RECEPTION. BUILT.IN EDGEWISE S. CESSIBlE FRONT PANEL SOCKET WITH CRYSTAL FOR 50.2 Me
METER OUTPUT

sensitivity is 1.0 rnlcrovctt for 10 db, Signal to Noise ratio. Work the entire 6 .meter ban~ wit~ this comJ.lact new super
Selectivity is ± 0.8 KCS at -6db with Q.MULTIPlIER. TUBES: netercome t ransceiver. Supplle~ With ettracnve high. output
6BA6-RF AmP. 68E6 Miler, 68E6 osc., 6AY6 Q-Multipller- cerennc microphone and mo~ntlng bracJt.~ts for mobll~ . use.
SFa 2.6SA6 IF Amp. 6AY6 Det-AF Amp. ANt, 6AQ5.Audio out. 6 or 12 vOlt. power ~upprles . a~e avenebre at add Itional
put' 5Y3 Rectifier ' cost for mobtte operation. Built-In power supply operates on

" 110-120 volts 60 cycles AC.

'nllfJ! • ~J~~~!~!!p~he~r~;~~",~~LUXE 6·METER TRANSCEIVER
~ I Section for 50·54 Me

• Effective Series Gate No ise Limiter
• 3·stage , 12·Watt Transmitter with 2E26 Final

• illuminated Panel Meter for Plate Current and "5" Read ings
• Pi·Network Transmitter Output
• aurtt-ln 117 VAC and 12 VDC Power supplies NO
• Push-To·Ta lk Ceramic Microphone MONEY

Provides maximum convenience and flel ibillty In either DOWN
mobile or filed operation.

LAmmE HE·50 10·METER TRANSCEIVER 109 50
Similar to above except for 10 meter operation - MADE IN U.S.A.

LAFAY ADIO
WORLD WIDE STA~ 0# p~ A_lfiiJ- ,UREQUIPMENT
THE LAFAYETTE HE.3D LAFAYETTE HE·35
Professional Quality 6 METER TRANSCEIVER
Communications Receiver
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other hobby, the better the equipment you have
the more fun you get out of it. Sure, you can
get a kick out of working 5000 miles with a
transistor rig, but suppose this is all you had?
How many days before you got tired? \Ve
aren't allowed very many days on this earth
and those few that we do have seem to s lip
by mighty fast. Suppose you had bought that
big r ig you were thinking about last year.
By now you'd have a bunch of f r iends all
through Europe that you talk to every few
days. You mig-ht even have your DXCC by
now. H ow about that mobile setup? Look at
all the fun you've missed by putting off get
ting that new rig!

Ham equipment prices are r eally very r ea
sonable. Compa re what it cos ts to have one
of the finest ham sha cks in the world with
what it costs to have one of the finest horses,
the finest spor ts cars, or the finest plane. No
comparison. For that matter you can put out
a signal every bit a s potent a s anyone else
in this world fo r less than most people are
spending for their cars, boats, etc. And you
can buy the equipment on time just like they
buy their cars and boats.

Now, check book in hand, let's read those
ads.

Europe

As the April first date of OUr flight to Eur
ope gets closer I find myself thinking more and
more about the trip. I t hink of little things,
like how can we afford it? ... how will the
magazine do with me away for a month?
Lor d, if I can't keep up with it while I'm here
working every minute, what is going to hap
pen with me away for a month? Aaagh!

Virginia and I have been working at 73 for
two years now and I guess we're not out of
line to relax fo r a month and visit ham clubs
~nd hams all through Europe. By the way,
If you have anyone we should look up over
there drop me a line and we'll try to put 'em
on the list.

Of Porsche

I was a bit vague la st month in the editorial
and some question has been raised among t he
few st alwar ts who brave their way through
this morass about my Porsche. Complete ex
planation: Back in late 1957 I became increas
ingly aware of spor ts cars a nd decided that
this was for me. Consultation with Sam Harris
\VIFZJ and Ken Grayson W2HD:\1 made it
obvious that the finest ca r I could buy would
be a Porsche. Byron Kretzman W2JTP put
me in to uch with Dave Brown K2 IGY, a
Porsche owner, who in turn located a new
Porsche for me. This was a silver 1958
Porsche Speedster. They were right , the car
was fabulous. In the late fall of '58 I got a
chance to make my first trip to Europe, as
previously described, so I ordered a '59
Porsche ( red) and picked it up at the fac-
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to ry. F ollowing my usual pattern of holding
on to th ings I kept the '58 Speedster. The new
model was much nicer: roll up windows, big
comfortable seat s, etc. But after driving it for
a few thousand miles I began to like the old
car better with its bucket seats and lower
outline. The new one, used very lit tle, was the
one t hat I fi nally had to sell in order to put
73 on the newsstand s. K2GZO is now the
pr oud owner.

While it would be nice to order one of t he
brand new 1962 model Porsches on our flight
in April, our problem has been one of having
enough to eat, not what car to buy. we've just
shipped the '58 Speedster via Stu Danoff
K2RB:\l back to the factory for some up-fix
ing. We'll drive this around and then ship it
back la ter. This seems to be the most practical
for a pauper tour of Europe.

Disneyland

A lette r from Ted Glick K6LJ A, t he Gen
era l Chairman of t he 1962 Southwestern Divi
sion ARRL Convention, points out that most
of the suggest ions that I made about conven
tions paralleled the plans of the convention
committee. The General Registration fee is
$1.50, etc., etc. It sure sounds like they're
going to have a fine show for us on June 1-2-3.
Virginia and I will be there. This is Virginia's
first trip to California so try to keep the smog
down, eh ?

Central Electronics

It was with great disappcintment that 1
learned the other day that Zenith has decided
not to continue producing the Central E lec
tron ics line of equ ipment. The decision ap
parently was made on the basi s that the
amateur market had not turned out to be
a s large a s they had hoped it would be. I'll
bet that we'll be heari ng a lot more from
Wes \V9DYV as soon as he can get things
organized for a fresh st a r t . It's too bad that
there isn't some profitable way for a chap like
w es, who is probably one of t he best engi
neers we'll ever see, to design equipment a nd
not have to spend most of his t ime with pro
duction, procurement, testing, sales managing,
advertising, expediting orders , going to con
ventions, and the hundred other hats t hat he
has had to wear. There are seve ral fellows
around the country that would serve us all
best if we could provide them with a com
fortable living, keep them supplied with parts
and just let them build ham gear. ::\laybe
someday, when 73 can get out of its cv...n way,
we ca n set up something like that. Imagine
what would come out of a group like w es,
Sam Ha r r is W IFZ,J (winner of the coveted
ARRL Amateur of t he Year award for 1961 ) ,
Bill Ashby K2T KN, and Frank J ones W6AJF.
I ' ll bet they could outstrip any r esearch lab
in the count ry.

(Turn to page 77)
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Presenting the " Marauder" ...
performance and features that cannot be

duplicated for less than twice the price!
Ove r two years were spent in the development of th is new Heathkit
Single Sideband transmitter to bring you performa nce, qua lity and

dependability unheard of in this price ran ge! The outsta nding array
of features listed, plus its beautifu lly styled exter ior a ll add u p to an

unprecedented amateu r radio value !
The a tt ractive front panel layout with edge-lighted meter and slide-rule tuning

dial is accented by chrome-pla ted die-east zinc knobs. All controls are located in front,
where you wa nt them, for maximu m ease of operatio n .. . no doors or hatches to o pen

o r equi pment to move! Here is a transmitter that was designed with "you" in mind, a trans-
mitter to fi ll the req uirements of the most demanding amateur radio operator, a transmitter

you wi ll be prou d to ow n and operate for years to come! Order your Heathkit HX·lO SSB trans
mitter today! Send for free schematic. 92 1bs.
Heathkit HX·lO . .. no money dn., as low as $22 mo . . .. . . ........... .. .. .... ....... ... .. .... •..$334.95

SPECIFICATIONS-E m ission : SSB (upper or lOwer sideband). CWo
A M and FSK . P owe, input : 180 walls PEP-SSB and CW . 75 watt s A M .
Outpul im p edance: ~ 10 75 ohms with not more than approxi malel y
2:1 SW R. FreQu encyranQe (MC ) : 3.510 4.1: 6 ,9 to 7.5 ; 13.9 10 14.5: 20.9
10 21 .5; 27,910 28,5; 28.5 to 29. 1: 29, I 1029.1. Frequ ency $tabilit y: within
100 CPS, o~erall. C."ier su pprenion : 50 db I)<>10w peak ou tpul. U n
.... nted sideband suppress io n: 5$ db belOw peak output. K ey in g
c har acteri st i cs: Break·in CW prO'li ded by operating VOX from a keyed
lone using gn d·b loc k key'ng, A ud io in put: High impedance microphone
C'f phone patch. A Ud io frequ enc y respon se : 40010 JOXlCP5 et ± 3 db.
Power reQuiremenh : OFF 14 watts: STANDBY_200 watts: KEY DOW N
-COO watts alll1 vctts. 50 /60 CYCles AC. Cabinet si~ e; 19" W ~ I IX' H x
16' O.

•
MICROPHONE ACCESSORY- Ideal for use wi th Ihe HI'.· 10, lhis
Electro Voice d ynamic microphOne has been modi lied 10 ou r soecruca.
l ions escecreus 10' SSB opf>ralion. Frequency response is IImlled Irom
JOO 10 3,lXXl cps wll h sharp culoH above 3,\lXl cps. Chrome· plated mi ke
stand has grip·lo·talk swi tch w ith lock. Hi ·Z output. COmplete wilh 6'
single lind 6' "",lliple conduCtor shiel "eo;l ~~4Ild H1;¥vction, 10 ec,
COmmodate " nr In.stallat ion. e res.
HDP.:n •• r No OIooey do., $5 0\0'. .. . , . . .. .. , ....... ;, • .$29.40

-. " 0 -" ffiGJ®®Q ---" ..:.~ .~ ,,_, .~ M.· . .... ."::e. -- -- "", .~ ... ..... - , - ... - ~.- _. ,--, -
i. co,. I- '. [] ~
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HEATHKIT'S NEW HX-10 SSB TRANSMITTER

B ento n H arbor 11, Michigan

HEATH COM P A N Y

• f ••

-

ADDRESS; _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

_ o~. !_. I
free copy today! :

Io Please send me my copy of th e 1962 Heath- •
kit Catalog . :

I
I
I
I
I
I
I
I
I

CITVI -'STAT " _

TOP VIEW- Quality componen ts used
throughout assure years of dependable,
t roubre-free perfo rmance. Shielded final
amplifier is forced-air coated by a noise-free
fan. Chassis screening clearly identi fies all
t ubes, adjustments, etc. for future reference.

BOTTO M VI EW- Compart mental con
struction provides necessary isolat ion and
shielding of transmitter secti ons for lop
performance .. {adds rigidity to the chassis
for rugged, dependable service and lon g
life. Neat ci rcuit layout th roug h carefu l oe
sign and a precut, cabled wiri ng harness
permi t easy assembly.

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

FREE 1962 CATALOG
-Full desc ription of over
250 different Heathkit
produc ts i n Am at eu r

1 Radio,Hi Fi,Test ,Marine,
an d General consumer
items. The world 's larg-

o est select ion of easy to
build kits . Send for your

I
I
: NAME' _

I
I
I
I
I
I

1. FIRST FILTER-TYPE sse TRANSMITTER IN KIT FORM!
2. COMPLETE, NOTHING EXTRA TO BUY!
3. ALL POWER SUPPLIES ARE BUllT·IN,
4. ALL CRYSTALS FURNISHED FOR FULL 80 THROUGH 10

METER COVERAGE
5. BEAUTIFUllY DESIGNED & RUGGEDLY BU ILT- OVER TWO

YEARS IN DEVElOPMENT
6. OPERATES SSB (upper or lower sideband), CW, AM, & FSK
7. 180 WATTS PEP-SSe & CW .. . 80 THROUGH 10 METERS

8. CARRIER SUPPRESSION 50 DB; UNWANTED SIDEBAND
SU PPRESSION 55 DB

9. MULTI-SECTION, HERMETICAllY SEALED CRYSTAL BAND
PASS FILTER

10. DUAL CON VERSION ; CRYSTAL CONTROLLED HETERODYNE
OSCILLATOR

11. PREHEATED, TEMPERATURE COMPENSATED VFO fOR HIGH
STABILITY

12. AUTOMATIC LEVEL CONTROL FOR HIGHER TALK POWER
WITHOUT DISTORTION

13. BREAK·IN CW OPERATION (VOX CON TROLLED)
14. STRAIGHTFORWARD CIRCUIT LAYOUT AND WIRING HAR

NESS FOR EASY ASSEMBLY
15. UNIQUE ALIGNMENT PROCEDURE, REQUIRES ONLY A

CALIBRATED GENERAL COVERAGE RECEIVER AND VTVM
WITH RF PROBE

16. 165 to 1 WORM GEAR, SPR ING-LOADED TUNING ASSEMBLY
FOR SMOOTH ANTI -BACKLASH TUNING

17. APPROXIMATELY 10 KC PER TURN FOR SHARP. EASY FRE-
QUENCY SElECTION

18. SPINNER KNOB FOR RAPID FREQUENCY EXCURSIONS
19. LOGGING SCALE FOR EXCELLENT RESETABILITY
20. AIR COOLED, SHi ElDED FINAL AMPLIFIER-NOISE-FREE

FAN
21. SPOT CONTROL AllOWS " ZERO BEAT" OR " TALK-ON"

FREQUENCY SPOTTING
22. FRON.T PANEL CONTROLLED VOICE CONTROL (VOX) &

PUSH-TO-TALK (PTT)
23. MONITORING OSCILLOSCOPE JACK WITH BUILT·IN VARI 

ABLE AMPLITUDE CONTROL
24. SEPARATE HIGH Z PHONE PATCH INPUT ON REAR CHASSIS

APRON
25. METERED GRID, PLATE, ALC, RElATIVE POWER & HIGH

VOLTAGE CIRCUITS
·26. FSK JACK FOR DIRECT RTTY POLAR RELAY KEYING
27. FULL FUNCTION ACCESSORY OCTAL SOCKET FOR RECEIVER

MUTING, AMPLIFIER CUTOFF BIAS, 117 VAC ANTENNA
RElAY POWER, RECEIVER SPEAKER MUTING.

28. SWITCHED 117 VAC OUTlET FOR ACCESSORY EQUIPMENT
SUCH AS MONITOR SCOPE.

29. PARALLElED 6146's IN FINAL OPERATING CLASS ABI
30. HEAVY-DUTY 16 GAUGE STEEL CHASSIS AND CABINET

CONSTRUCTI ON
31. COPPER- FLASHED CABINET INTER IOR FOR EXCELLENT

SHIELDING
32. ALL ADJUSTMENTS, CONNECTIONS AND TUBE NUMBERS

ARE ClEARL Y SCREENED ON THE CHASSIS FOR EASY IDEN
TIFICATION

33. ALL CONTROL FUNCTIONS ARE LOCATED ON THE FRONT
PANEL-NO DOORS OR HATCHES TO OPEN-CONVENIENT
TO OPERATE

--------------------------------
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The V-Loop Beam
Angel Perne ndez W2NQ S
20 17 Homec rest Aven ue
Brooklyn 29, New York
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F OR the past year I have been experiment.
. ing with various types of closed-loop beams,

do ing my work up on 420 me where a half
wavelength is only 14" long. This is the an
s wer for fellows like myself who have to work
things out by trial and error rather t ha n with
a text-book and com puter . The method works,
a s you will see.

And what did all this come to? A lot of
decibels which we can all use to advantage.

The V-Loop dipole (Fig. 1) provides almost
1.5 db of gain due to the directivity provided
by the upper and lower sections opera t ing in
phase . A 90° angle results in the two V wires
f orming a bi-directional beam, just a s you
woul d with a longer legg ed V-beam. By add
ing a second V-Loop spaced 0.15 wavelength
away a s a parasitic r eflector (Fig. 2) we add
8.5 db for a t otal of 10 db forward gain. The
f'rcnt-to-back ratio measured better than 36
db! I was unable to measure the front-to-side
ratio , it being greater than my equipment
could handl e.

Once worked out empirically on 420 me, it
was only logical to r eproduce the beam in the
twenty meter s ize and see what the resul t s
would be. Each leg is lh th wavelength long
and the V's are t,4 wave apart ver-tical ly A
stub and tuning condenser was placed in each
of the lower V's to provide fine tuning of the
beam. See Fig. 3!

Construction

The main items you have to make are the
four supports for the V's. Cut four pieces of
plywood per F igs. 4 & 5 and apply a heavy
coating of fiber glass resin, which you can get
at any boat s u pply s tor e, and let it dry over
night. Join the two V-shaped pieces of ply
wood, a s shown in Fig. 6. using a 1" x 1" x lh "
aluminum angle strap. Then follow through a s
in Fig. 7.

Tuning th e Array

You should now mount the (V) beam at
least 30 feet in the a ir a s measured from the
bottom of the beam for best results. Bend both
hairpins to form a half ci rcle and tape the
s hor t ed end with Scotch electrical tape and
secu re to the vertical boom. Connect a ha lf
wavelength of RG-8U cable to the top seg 
ment of the driven element and tape the cable
at sever a l points all the way down the vertical
boom. At the other end of the cable connect an
S .W .R reflector meter a nd tune t he variable
condenser for a minimum S.'V.R m eter read
ing- at any frequency desired.

The a ssistance of a nearby amateur is now
r equired to supply a steady sig-na l f or adjust
ment purpose. The back of the array is now
aimed at the signal source. Receiver gain is
adjusted to produce an (S) meter reading of
(8-9). The variable condenser at the bottom
segment of the reflector should now be tuned
for minimum signa l. Now 1(0 back once more
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Put List

I-Four p leeee of l S" xS" x¥., " Plywood

' -Four p ieces of l O" x8" x 'lh" P lywood

3-Four pieces of l O" x. "x. " J,S" Alum. Angle
.f.-Ehr ht pieces of 1"",'h" U~Bolts

5- E ieht p ieces of 9' %" D. •049 Wa ll Alum. Tubing
6-Four p ieces o f 9' 1%" D.•058 W all Alum. T ubing

7-eo..Ax fitting
8- 18' each of No. 8 A lum . Groun d w ire

9-16 p ieces of 10/ 32 Brass scr ews and nuts
I O- Ha lrpin 18" long and S" wlde-c-No. 8 cop per wire

11-2-reQui red 140 mmfd var iable condenser In water.
tight box

12- 2 Oeeco Quad a rms
Match all circle numbers as per (Figs. 4-5-6-7)

,

, •

A Simple RTTY

Interconnections

Unit

Gordon E. Hopper W IMEG

TOP VIEW

• •

to the driven element and t une again for lower
S.W.R meter reading.

On the Air Test

\Vhi le running 50 watts input and the beam
but only 14 feet from electrical ground I was
able to override K2JSO who was running 600

10

As a newcomer to RTTY operation, one of
the first problems encountered is the nec

essity of providing a de loop circuit and a
method of tying the various RTTY units to
gether. The newcomer, naturally, will possess
a printer, a receiving converter and his com
munications receiver.

There are many ways of interconnecting
these units into a workable system and this
article will describe the simplest way of ac
complishing the job. As you progress further
into the art, you no doubt, will outgrow this
unit, but the primary purpose of this article
is to get the newcomer star ted a s easy as
possible.

The writer, as is the case of other Army
MARS members, uses a Model TG-7B (15)
printer, a TG-l1 perforator, a Transmitter
Distributor and an audio-type converter.

A 110 v dc power supply is needed to supply
power for the printer magnets and an inter-

73 MAGAZINE
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The demand, as you might expect,

has been incredible. We are doing the

best we can to fill the cash orders that

have been placed directly with us.

These will be filled in the order re

ceived. We're building and rigorously

testing these units as fast as we can, so

please bear with us and our growing
•pains.

The davco receiver, SSB Exciter

transmitter and linea r amplifier bring

the cost of a complete deluxe 120 W

installation to less than $700! You 'll find

the details on the receiver in the Janu

ary 73 on page 6. We'll have more in

format ion for you on the transmitter in

the March 73.

MOBILE SSB - TRANSISTORIZEDI

In the meanwhile, if you'd like to read

more about these units, please write fo r

the specifications.

I
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connections unit is necessary to allow the
transmit/receive switching , to key the F .S .K.
VFO unit and to allow easy connect ion and
disconnection of auxiliary equipment.

The schema tic shows an interconnections
unit which accomplishes these functions.

If your audio type converter has its own
polar relay, the output of the conver ter plugs
into J 4. This will key the 60 rna. de loop and
any other units plugged into the other jacks.

Incidenta lly, these jacks are of the closed
circuit type and are insulated from the
chassis.

Kl , the polar relay, is used to frequ ency
shift key a Viking 2 VFO keyer, S\V 1 is used
to provide "mark high" or "mark low" without
retuning the r eceiver. K2, a SPST, 110 v ac
relay, is used to shor t out the converter during
the transmission period. Voltage for this
relay coil is obtained from the r ear of the
Viking 2. R3 and R4 are metering shunts.
Cont rol R2 is used to set the loop cur rent as
operating conditions determine change to
maintain the necessary 60 rna . The red con
nector (selector magnets) plugs into Jl , the
black connector (keyboard) plugs in to J 2.
These are the two lines from the printer. The
Transmitter-Distributor plugs into J3.

The entire unit is built on a 8x6x4 inch
chassis. The power supply used is a sur plus
RA-87 unit, but any good de supply capable of
delivering 100 rna. will suffice.

If you have difficulty locating the polar
relay they should be available from Feliciano 1.
Esteban, W2ZKV, 84/ 24 57th Ave., Elmhurst
73, N.Y.; Tom Howard, \VI AF N, Box 19,
Boston 1, Ma ss.: or from Radio Bookshop
( p . 60).

KI - W. K l!15-A or 255·A P olar Relay with eceket,
K2- SPST r ruv. ac NO Relay.
JI , J 2, J 3 a n d H - Closed ci rcu it. insulated phone jaeka.
8 WI-SPOT toe'lrle sw itch.
S W2-DPDT toglrle s wtteh,
1\1 1- 75 m ils .
RI- 2.000 ohm s. 10 wa tu.
R 2- 5,OOO oh m poten tiometer, 25 waue.
RS and Rf.- 20 ohm s, I w a tt.

0;,1 (A". Cod. 704} 253-8340

I davco electronics company
1113 Norwood Avenue · A.heville, North Carolina
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Final Tanks

H AVI NG the proper L Ie ratio or "Q" in an
rf amplifier is important for best opera

tion. The proper Q is necessarily a comprom
ise, depending on the type of operation. For
Class C operation the Q must be relatively
high to attenuate harmonics. But the higher
Q. due to higher circulating currents, has
higher losses. For Class B operation (linear
amplifiers) the harmonic attenuation factor is
unnecessary, assuming a clean exciter. There
fore, a low Q is acceptable. In theory, max
imum tank circuit efficiency is with a Q of
zero. This means no circulating current losses.
Excessively high Q values can result in seri
ous circulating current losses and can require
very large components to handle the losses.

•'Q" is defined in several ways. T he more
common is the ratio of the reactance of either
leg of the tank to the ser ies losses of the cir
cuit including the coupled losses or load. Like
wise it is defined as the ratio of the shunt
losses, including the load, to the reactance of
either leg. Another very useful way of defin
ing "Q" is the ratio of the tank circuit volt
amperes to the output watts.

This last definition is particularly useful as
the values are readily available to us.

For example let us design the tank for a
1 KW input CW or AM ampl ifier. For pur
poses of harmonic attenuation the desired value
of Q is 12. Assuming 65% efficiency for good
stability, the output will be 650 RMS watts.
From the formula Q=VA /Output, we find that
Q x Output = VA. 12 x 650 = 7800. There
fore, we will need a tank circuit with 7800
RMS volt-amperes in it.

The peak rf voltage in a properly loaded
Class C rf amplifier is very nearly 90% of the
de plate volts . If we decide to use 3000 volts on
the plate of the amplifier, the peak rf volts
will be 2700 . The RMS volts will be 1900. With
the tank circuit volt-amperes equal to 7800 and
the tank circuit volts equal to 1900, we find
the tank circuit circulating current is 4.1 am
peres RMS (7800/1900).

The reactance of either leg of the circuit
must equal E /I so X, = 1900 /4.1 or 465 ohms.

Of course you can calculate the capacity
whose reactance is 465 ohms

Xc = I at the operating frequency
2 11' F (C) using the regulation formula

or you can use reactance charts, reactance
slide rules, etc.

12

Pe ul B"rton WbJAT
J en ni ngs Redlo
P.O. Box 127B
San J ose B. Cell ioml e

As a check on your calculations, use the
basic figures 100 mmfd equals 100 ohms at 16
me (actually 15.9 mc) . From t his basic figure,
you can goo up or down. For instance at 4 me,
one-fourth of basic f requency, 100 mmfd is
four times the reactance, or 400 ohms. Or at
32 me, twice the basic frequency, 100 mmfd is
50 ohms. At 32 me 25 mmfd would be 200
ohms, etc.

Using this rule of thumb, it can be seen
that 465 ohms at 4 me will be in the vicinity of
100 mmfd . It calculates out to be 90 at 3.8 me.
T he above calculations were based on several
approximations so there is no reason to assume
that the calculated 90 mmfd is appreciably
better than the rough calculated 100 mmfd.
T he value is not that critical. So we can say
t hat about 100 mmfd of input condenser and
enough coil to resonate with it will be OK for
our 1 KW ampl ifier with 3000 volts on the
plate. Further, we will have about 4 RMS am
peres of circulating current in the tank when
pr oper ly loaded. So the tank coil will be re
quired to "keep cool" with 4 RMS amperes
tickling it. Mor e on this later.

The tank circuit of an ampl ifier functions
as an impedance transformer between the tube
a nd its load. In the amplifier under discussion,
the plate impedance that the tube would like
to see is between 4500 and 5500 ohms depend
ing on what rules of thumb are used and what
a ssum pt ions are made. If this amplifier is to
see the usual 50 ohm load, we need an imped
ance transformer of about 5000 to 50 ohms or
an impedance ratio of about 100 to 1.

\Vit h a P i net output circuit, there is a
minimum Q, below which the network will not
function as a Pi net, but will f unction as an
L net . T his will result in the output condenser
of the Pi net losing control of (having no
effect on) the loading. This minimum value of
Q is approximately equal to the square root
of the impedance ratio of the output circuit.

J¥=p Rp • PLATE IMPEDAN CE
Q min ':;;

R I RL = LOI\ DOR ANT l"" p~nANCE
In the amplifier being discussed, with an

impedance ratio of 100, the minimum Q for
a Pi net would be approximately 10. A design
figure of 12 was used so that is OK for this
case.

However, in a linear amplifier the high Q
is not required for harmonics attenuation; IS

13 MAGAZINE



-INVADER - INVADER 2000 - RANGER II

hottest transmitters on the air!

) ...,..
--
4- 'r,

Feature Packed! The three

INVADER - M o r e excl usive f eatu r e s th an an y o t he r
Transmitter/Exciter o n t h e ma rket today! Specially d e
ve loped high freq uency, symmetri cal , m ult i -section
band-pass crystal fi lter fo r m ore t ha n 60 d b sideba nd
suppression-more than 55 db carrier suppression!
Instant bandswitching 80 t h ro ugh 10 meters-no ext ra
c rystals t o b uy - no rea ligning necessary. Delivers soli d
200 watt s CW a nd P.E.P. SSB input ; 90 w atts in pu t AM.
a uut-tn VFO-exclusive RF cont rolled audio A 6e and
ALe ( limite r ty p e) p rovid e g rea te r average speech power.
Wid e ra nge pr- network output c i rc uit-ext remely smoot h
VOX and a n ti- t ri p c i rcui ts. Fu lly TVl su pp ressed. Self 
co n ta i ned heavy-duty powe r su p p ly. Wi red and t est ed
w ith t u bes and c rysta ls .
Cat. No. 240-302-2 -Amateur Net . . . . $6 19.50

HIGH POWER CONVERSION - Tak e t h e f eatu r es a nd
per formance of you r " Inva d er " . .. add the power and
flexibi lity o f this umque Viking " H i -Pow er Conversion"
system . . a nd you ' re "on t he air" With t he " Invader
2000". Completely w ired a nd t est ed, includes everv
thing yo u n eed-no solder ing nec essary-complet e th e
enti re conversion in o ne even ing .
Cat. No, 240-303-2-Amateur N et . . . .. $ 6 19.50

INVADER 2000- He re a re all o f t he f ine f eatures o f the
"Invader" , p lu s t h e added power a nd flexibi lity o f an
integral l inear ampli fie r and rem ote controlled powe r
supply . Rated a solid 2000 watts P.LP. (twice average
DC) input on SSB; 1000 watts CW; and soo watts input
A M! Wide ra nge output ci rcu it (40 t o 600 ohms ad/"ust
a ble). Fina l a m plif ier p rovides exceptionally uni o rm
"Q". Exclusive "pu sh·p u ll " cooling system. Heavy-d u t y
mult i-section powe r su pply. Wired a nd t est ed wit h power
supply, t ubes a nd c ryst a ls.
Cat. No. 240-304-2-Amateur Net , , . .. $1229.00

RANGER II - Now - a n ew version o f t he popula r 75 watt
CW o r 65 w att AM "Ra nger " . T he " Rang er II " trans
mitte r a lso serves as an RF j aud io excite r fo r high power
e q uipment. Completely self-con t ained instant band
switching 160 t hroug h 6 meters! Operates by built-in
V FO o r crystal cont rol. H i~h gain a ud io-tim ed sequence
keying, TVI su ppressed . PI' network anten na loa d match
ing f ro m 50 t o 500 ohms. With t u be s, less crysta ls.
Cat. No, 240-162·1

Viking "Ranger II" Kit-Amateur Net . • • $ 24 9 .5 0
Cat. No_ 240-162-2-Viking "Ranger II"

Wired a nd te sted -Amateur N et • _ . $359.50

•
FIRST

CHOICE AMONG
THE NA TlON"S

AMATEURS
®

E . F . JOHNSON COMPANV· WASECA, MINNESOTA

FREE
Ne w Catalog

Writ e t o d a y for o u r
newest a m a t e u r
Catalo g ! A vail a bl e
now _ . . contai n li
photos . li c h e mat lcs
and deta iled
specifi cat ions !

FEBRUARY 1962 13



--

• •....
• • • •••• - -

-

blowing, etc. Even a small air movement over
the coil increases its rating (as here defined)
appreciably.

The coils were tested by resonating them
with a parallel condenser and coupling them to
the tank coil of a test transmitter. Then the
current was measured at the level that just
brought the coil temperatures up to 188°F.

Note that the current rating at 16 me is
only about 60% of the current rating at 2.5
me. The charts are for normal convection cool
ing, (not forced air). Note also that the spac
ing between turns has a great deal to do
with the current rating. The larger conductors,
due to circulating current in the capacitance
between turns, do not carry proportionately
more current.

Figure 1 is a general view of the 100 KW
bandswitching 2.5-25 me SSB rig of the J en
nings Radio Frequency Testing laboratory on
which the coil tests were run. The operator is
Lloyd Saxon, W6EEX, who largely built the
ng.

Figure 2 is a close-up of the testing cabinet
of the rig where the actual tests were per
formed.

It is permissible to consider the duty cycle
involved when selecting the proper coil size
according to its current rating. For instance
an AM rig would probably be considered 100%
duty cycle, so a heavy continuous duty coil
would be necessary. For CW or 8SB, a 250/0
to 50% duty cycle could be used. Therefore,
a smaller coil and resulting space saving could
be used.

By using a low "Q" circuit, a little air (pas.
sibly diverted from the tube fan) and a short

•

--
Ell•••••

undesirable due to circulating current losses,
and is undesirable from the standpoint of
broadbanding. If a lower Q is used, the am
plifier may he used over a wider range of the
VFO without returning the amplifier. A uQ"
of the order of 3-5 is desirable from the stand
point of tank circuit losses and broad banding,
provided no problem of harmonics is present.
This is usually lower than can he obtained with
the usual high impedance tubes in use.

Four 8UA tubes with 1500 volts at 'h amp
peak plate current could be run as low as Q
= 6. This would calculate to be 140 mmfd at
3.8 me. This linear amplifier has been built
and put into operation at "Doc" Jack Vogel
man's QTH (W6CJY), and works fine.

The accompanying nomograms may be used
to determine the values of capacity, voltage,
current, or frequency necessary in designing
a tank circuit. When any three of these four
variables are specified, this automatically de
termines the fourth.

One nomogram works with capacitive re
actance, frequency, and capacity. Given two
of the variables, it will determine the third.

One nomogram works with rf current, rf
voltage, and capacitive reactance. Given two
of the variables it will determine the third.

A straight edge laid across either of these
nomograms connects the three values that will
satisfy the equation.

I EX • I =
C · 2 11' FICI Xc
Peak values may be changed to RMS values

by multiplying RMS by .707 or 'h v2. RMS
values may be changed to peak values by
multiplying by 1.414 or v2.

RMS = .707 Peak
Peak = 1.414 RMS

RMS values are 70% of peak values and
peak values are 41 % higher than RMS values.

Tests have been run on various sizes and
types of rf coils to determine their current
rating. It was arbitrarily decided to rate them
at the current that would bring them to a
stable 188°F without extra cooling, such as

14 73 MAGAZINE



AMECO NUVISTOR
PREAMPLIFIER

fOR 50, 144 01 220 ee.
OYer 20 db ,ail plus a IIwer
.oise ficure. 2 tUled ckU.
6CW4 HII,ister completel, Itll
traiized. Noise fipre Is 2.5 R
@ 50 me ' .0 db @ 144 me
and 4.0 d' @ no ee. Power
re,uiremhU; 100-150 r. @ I
mat and 6.3 , . at .13 amps.
Specify f",uucy desired.

24 HOUR CLOCK

24 hr. chrom. plated SOl
metal wall clock. Inner dial
with south polar proJection
map af world Indicates time
around warld. Polar proJec
tion dial adJustable for Yarl.
aus time zones. ShPI. wt.
2 Ibs. '

110 V. 60 cy. $8 .47
12". 24 hr. dock.

110 V. 60 cy., without world mop.
~

SAY! YOU SAW IT IN 73

--

MAil ORDERS PROMPTLY PROCESSED
SAME DAY SHIPMENT FROM STOCK

AMECO NUVISTOR CONVERTERS
Ch~lIce of separate mollels for
50, 144 or 220 me lIands. Output

I ) , . 'rtlluenty easily !;f1ant ed for
present and future requiremuts.r Tll ree RCA 6CW4 NuwistO fS used.

~ two as RF amps, one as mixer
_ ~ with 6J6 oscillator. Noise fig-
,., ure: 2.5 db for 50 me modeJ,

t::P 1.0 db for 144 me, and 4.0 db
»>: for 220 me model. Image, . puri·

.. ous and IF reject ion better l11an
Specify dnued IF output for 70 dll . Power requi red : 100-1 50
eeaverter mollel selected. v @ 30 mat 6.3 V @ 1 amp.

K;I, CN·"K. CN·U'K," CN·'''K, each $31.95
Wired & Tested: eN-SOW, CN·144W or CN-220W, eaett $44.95
-----.~_..-~-

••

Amateur Net $3.95

AMUUCAH GElOSO V.F.O.'s

Wired, tested. calibrated, read)'
fa' use. Mod. ( /104 for driwin&:
one 807 or 6146 fi"al ill AM or
CW under Class " COO unditions.
Mod. • /1 02 for dri,i o&: tw. 801's
or 6146' s final. Has ~ bandS.
Supplied witll Mod. 1640
dIal ass',.
Mod. 4 /1 03 for 144-148 me
bands. Combines VFO primu)'
freQ . of 18 mc witll Ital
f""dam enlal freq . Of 12 mc.
Supplied witlt Mod. 1641
dial ass·~.

Mod. 4/104. 41102 or 41103
Ius tubes and ltal. eaclt $29.95

•

PRECISION PLANETARY.VERNIER
for exceptionally fine tvning

Superb craftsmlnshlp b, Jackson BroS.
0' [lIlland. 8all bearln, drive, 'V4"
dr.. Shift, 1Yt'" lonl, &:1 ratio,
Y'f fB for ftnl tuning. £asll, adapt.

:
~~:lb~I~. :to In, sblft. Comparabl,y,lUI _ $5.".

Amateur Net $1.50 eo.
Shown 10 'or $IUO

approximatelyactual slZl!!

at

PRECISION BALL DRIVE DIAL

~--... Another superll product of Jackson
Bros. of England. 4" dia. dial with 6:1
ball driY' ratio. fits standard %.
shaft. for that YOlYOt touch •••

Venaille MInIature Transformer
Same It used In W2EWL SS8 RI( - Marcb
1158 1ST. Three sets of CT windlnls fo,
• combination If Impedances: 600 ohms,
S2nO ,hms, 22000 ohms. (8r ISlnl center.
taps th. Impedances are auartered.) The
Ideal Innsformer for I SSB transmitter.
Other uses: Intersble, translsto" lIilb
ImpedanCi choke. line to ,rld It plate,
etc. Siz. onl, 2"" h. I ~.. w. I 0/4"' ,.
Ne. Ind fUll, shl.lded.

3 lor S3.49 Amlleur Nel SI.39 10 lor SI0.7S
ARROW Authorized distributor If HEATHKIT eCluipment

TO SAVE C.O.D. CHARGES, PLEASE INCLUDE SUFFICIENT
PtJSTAGE WITH YOUR ORDER. ANY EXTRA MONEY WIll 8E
RETURNED.

ALL PRICES f.0.8. N. Y. C.
Arrow's Export Dept. ShiD. To All P.am Of The World!

Prices Subject To Ch.ange Without Notice.
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duty cycle, a very small coil will do a big job.

In this space age, miniaturization seems to
be the rule. Of course this requires some com
promising. Smaller coils certainly have greater
losses, but DB·wise, at the receiving end of
a signa l the losses are negligible. Even losing
half the output of a rig (horrors) is almost
undetectable at the receiving end.

Another space saver that works well on 20,
40, and 80 meters (but not too wen on 10 and
15 meters) is to tap up a few turns from the
grounded end of a parallel tuned plate circuit,

STEP DOWN
INPUT L NET

Fig. 4

probably more practical to cut the coil by set 
ting the condenser to the proper value and
use a grid dipper to determine the amount of
coil to hit resonance.

A Pi net is actually two L nets, back to
back, but the amount of inductance in the out
put L net is low, and the C is high, so turning
the output condenser of a Pi net to max. and
sett ing the input condenser at the proper cal
culated value will give only a small error in
grid dipping the coil. The coils do not have
to be grid dipped in the set with the trans
mitter input condenser. They may be dipped
on the bench using any convenient proper
value condenser. Then transfer the coil to the
transmitter, without changing its physical
dimensions.

However, you often can not get by so easily

•

Rg.3

for the load. Proper loading is adjusted by
moving the tap. (Figure 3). This eliminates
the output condenser of a Pi net. This system,
a form of an L net, should only be used where
harmonic attenuation is not a factor (linear
amplifiers). It has been in use at W6JAT in
a bandswitching 4CX2000W SSB final for two
years. A complete new tank is switched in for
each band.

The foregoing will determine the tuning
condenser of a parallel tuned tank circuit or
the input condenser of 8 Pi network. It is

16 7J MAGAZINf
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"
on the 10, 15, and possibly 20 meter bands, as
the calculated input capacitance values are
usually lower than the output capacitance of
the tube, plus stray wiring capacitance. There
fore, you will have to operate at the lowest
value of the tuning condenser that will give

•• ""-
~~ ' ::"''1!8:r;l;~''C ~'j 11... . : . £. : .: fl);;

8.Bi '! ~ - . S%O• . _ ,... %0 101

l ' ~ ...:. - :'-:-•.:...:.. _~_ OK""

you a little tuning control, minimize stray wir
ing capacitance, then cut a coil with the grid
dipper. The resulting coil will have a higher
"Q" than the calculated value.

For determination of the value of the out
put capacitance for a Pi net, the standard

••.. ~ .. ..•

-I i.
I
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Current test of various Illumitr onics air
wound ribbed coils of tinned copper wi re
except one # l1B & S aluminum wire.

Coil 'Yire Turns I
F.MC diam. • spacing R)ISs ize

2.5 2%" #12 oN' 6.5 A
2.5 3" #10 \4" 11 A
2.5 2%" #17 /," 2.7 A
2.5 3" #11 *" 10 A
2.5 3" # 10 f." 8.5 A
2.5 3" #11 f." 8 A

a lumino
2.5 3" # 14 %" 4.5 A
2.5 3" #11 /''' 8.5 A

16 3" #11 /''' 3.5 A
16 3" #10 *" 6.3 A
16 2 1/ 5" #14 \4" 4.5 A
16 3" #10 h" 5.3 A

handbook formula seems to be quite satisfac
tory. If the output condenser of a P i net fails
to control the load properly (assuming a
proper load), the trouble is probably that the
Q is too low. It may be corrected by taking off
a turn or two of coil and increasing the input
condenser.

It pays to check the actual efficiency of an
amplifier. If the efficiency is below about 600/0
it may well be that the Q is too low. Again
reduce the inductance and increase the input
capacitance until reasonable efficiency is ob-

Current test of copper tubing air wound
rf coils.

Coil Tube Turn I
F. )IC diam. s ize spacing RMS

16 3" %" %" 14
16 3" \4" %" 11.5
16 3" tA," ,'," 10
16 3" tA" %" 8
16 3" f." %" 10
16 3" ..(6 " %" 9
16 3" t' " %" 8,
16 3" t\ " 1,4 " 6.3
16 3" %" %" 8
16 3" 118 " lh" 8
16 3" 1,1. I, %" 8
16 3" 14 " 1,4" 7
16 3" 1Al ., ,\ " 5.3

2.5 7" %" U" 30
2.5 3" 1,4 " %" 20
2.5 3" %," 1>" 18
2.5 3" 1,4" %" 20
2.5 3" 1,4 " 'n" 18
2.5 3" 1,4" %" 17
2.5 3" f. " ,'," 16.5
2.5 3" f." %" 15
2.5 3" / 6" f." 14
2.5 3" f." \4" 9.5

tained.
In t uning a Pi net, consider that the output

capacitor is shunting the rf to ground. Start

" , . L·" 1

::il·::':
:~::U il ~I 1

, :c: •I' iil!ffiji
+ 1"' or' "

•• ••

•
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"x

7J MAGAZiNE



I....
I~
1:-....

* YOUR ANTENNA ;s the most
IMPORTANT LINK between YOU and
a SOLID QSO! Thousands of ama
teurs prefer and use the ALL .BAND
BASE LOADED VERTICAL ANTENNA.

* TIME TESTED performance _ Work
skip and OX, even' with low power
transmitter.

DON'T use a makeshift antenna - you
can own this (0 m mer cia II y built
antenna for less than the cost of parts!

I\l Operates on the 80-40-20-15·10·6 meter
bands.

I\l Single feed line convenience- Uses 52 ohm
coax ,

'* Omnidirectiona l Rad iation-Best for genera l
covera ge.

e Complete-Ready to install and use,
o Simple. fast installat ion-You can be on the

air in 20 minutes.

'* Special high efficiency loading coil.
e All hardware bright cadmium plated .
o No guying required. No radials necessary.
o Overall height 23 It.c-Selt-suppcrti ng.
0" Mounts anywhere-Only a few square inches

of space required-May be mounted on the
ground, or at any height.

(I Works with any transmitter and receiver.
I\l Rated at maximum legal power- AM or SSB.

FAST SERVICE-Rush your order, your
antenna will be mailed immediately.
ALL HORNET ANTENNAS ARE fULLY
GUARANTEED for one year against
failure due to faulty construction or
material.

~ - - - - - - - - -- - --- -~I HORNET ANTENNA PRODUCTS CO. BOX 808. DUNCAN. OKLA. I
I Please rush the Hornet Model V-75 All Band Base loaded
I Vertical antenna . Price f.o .b. factory . I
I 0 I prefer shipment to be e.e.e. 25 % is inclosed . I
I 0 Peymen t in futl is inclosed . I
I Address _ - Ca ll I

I II
Address _

I City Sia le il
I ORDER DIRECT FROM HORNET & SAVE $$$ "l:l

• •• MAIL COUPON NOW IL_ - --- . -J

R
p T io?,; T 1t ---t --- -

Qrnin ,:~

Tranl mllten , n ecet-ers. lI feten, lIrtcrophonel ,
I1 e l\ d~t'i. , Ampllfl ert , An tenn n . Power SUlJ'
pilei , Fllten, Inotca tors , Eonver ters , Dynamo
tors, t:alJ le. Control Boxes, Tut Equ fpment ,
P hones, etc, Send for Free Catalog. Dept. 73.

The WORLD'S fiNEST ELECTRONIC
GOV'T SURPLUS BARGAINS ,

,,,
-L
"7',

c '
STRAY :,

with maximum capacity on the output or load
ing capacitor. Tune t he circuit to resonance
with the input capacitor. Note the deep plate
current dip. Do not stay at this point long un
less you have a heavy duty tank coil. Reduce the
output capacitor, thereby shunt ing less rf to
ground and mor e rf will remain available for
the load. Redip t he plate current of the fina l.
Continue r educing the output capacitor a nd
redipping the fi nal until proper loading is ob
ta ined.

A n examination of the graphs for deter
mining the output con denser of a P i net may
explain why P i nets sometimes become balky
or refuse to cooperate the way we think they
should.

Suppose we have a 3000 volt, K \V rig. (one
third amp) . The plate load should be approxi
mately one half the de load the power supply
sees. This figur es out to 4500 ohms Rp. If
the antenna is actually 50 ohms (happy day),
a Q of 15 would work well a nd even a Q of
10 would be OK . But if t he antenna were to
present a load of only 20 ohms to t he a mplifier,
a common possibility, (S \VR 2.5), a Q of 15
would barely make it, a nd any lower Q would
refuse to load. Solution: either correct the load
or increase the Q.

The graphs also show that high impedance
tubes require a high Q for operation of a
Pi net. If a broad tuning amplifier is desired.
a low Q is necessary. and this dictates low im-

Fig , 5

pedance amplifier tubes.
For example, from the Eimac catalogue ,

two 304TL tubes could be run as a linear a m
plifier at 1500 volts and 1140 rna. This figures
a plate resistance of about 650 ohms. Now a
Q of 8 could be used. This would result in a
linear amplifier that would broadband across
most of an amateur band. . .. 'V6J AT
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Converting 6 Volt Radios

To 12 Volts Warren Rudolph W40HM
743 Berryville Aven ue
Winchester. Virginia

SI NCE 1954-55 most automobile manufac
turers have changed over to 12 volt sys

tems, with the result that thousands of 6 volt
radios are available for next to noth ing from
used car dealers, j unk yards a nd r adio r epair
shops. In addition many hams have 6 volt
mobile units which are useless on the newer
12 volt cars unless a complete conversion job
is performed on them. Most amateurs hesitate
to attempt a 6/12 conversion either because of
the work involved or else because of the ex
pense. T he purpose of this article is t o illus
trate an extremely economical conversion
method and at the same time one that is not
beyond the ability of the average ham.

The author has converted a considerable
number of 6 volt units to 12 volt operation, in
cluding such transmitter-receiver unit s as t he
Link 2365, which uses a dual t ransformer , dual
vibrator, voltage doubler power supply; the
Link 2210 which uses a single transformer,
single vibrator, voltage doubler power supply;
Motorola FMAR-13V and Link 35-UFM re
ceivers, which use conventional full wave
vibrator power supplies i a nd a number of
broadcast receivers such as the Motorola 505,
which is the subject of this article.

In each instance the performance has
equaled the original 6 volt performance. Some
of the Link and Motorola units have seen 24
hour a day police service for the past couple of
years and the 12 volt conversion has been in
every way equal to the original 6 volt system.

while the unit covered here is the Motorola
505 broadcast receiver, the principles involved
are adaptable to just about any piece of mobile
radio gear using vibrator type power sup.
plies. Of particular interest to hams is the
conversion of broadcast receivers since many
mobile units consist of a multi-band converter
working into a regular broadcast receiver.
However, the amateur should not overlook the
many bargains now available in commercial
2 way gear of the 6 volt variety as these unit s
make excellent RACES, ARE C or amateur net
units and many of the ham clubs around the
country are beginning to set up 10, 6 or 2
meter nets using this type of equipment.

Details

Examine the filament circuit and the gen
eral wiring layout. At this point begin the
rewiring of the filaments for series-parallel
operation. Keep in mind that it is not neces-

20

sary to rewire each filament pin since one
pin of each tube filament is already grounded
and the other is hooked to the hot uA" line.
It is only necessary to break the hot line to
the first t ube and the ground connection to t he
2nd t ube and connect a wire between these
two pins. Fig. 1 gives the before and after
circuit of the filament wiring. Be careful to
obtain the 12 volt filament current from the
same point as the original 6 volt current was
obtained in order to take advantage of the
hash inter ference chokes, etc. In the case of
the 6X5 rect ifier tube you will not be able to
follow this exactly as the 6X5 filament power
was originally obtained from a different tap
on the circuit from the other tubes. Also, since
the 6X5 and 6V6 must be paired together
and t here is a difference of .16 ampere in the
fi lament current it will be necessary to parallel
the 6X5 filament with a 39 ohm 2 watt re
sistor (the figure actually works out to 40
ohms but 39 ohms is the nearest stock re
sistor and for this purpose is close enough).

Modifying The Vibrator

Of course the s implest way here would be to
merely replace the 6 volt vibrator with its
12 volt equivalent. However, this requires a
needless outlay in cash a s the old vibrator
probably has a considerable amount of useful
lif e r emaining.

Remove the vibrator from its socket. With
a pair of side cutting pliers, carefully pry open
the crimped edge of the bottom of the vibrator
can and remove the vibrator assembly from the
can. Remove the sponge rubber cap from the
top of the vibrator mechanism and carefully
examine the parts arrangement. At the top of
the assembly you will find a small coil of wire,
one end of which will be attached to the
vibrator frame. From the other end of the
coil you will note a wire running either to a
separate pin on the vibrator base or else to
the same terminal point as one of the vibrator
contacts. Cut this wire and with an ohmmeter
measure the resistance of the vibrator drive
coil. This will usually average from 9 to 15
ohms (15 ohms in the vibrator in the 505 modi
fied here). Af ter determining the resistance
of the coil, determine by Ohms' law the amount
of current it will draw at 6 volts . This is de
termined by dividing the 15 ohms realstance
into the 6 volts, which gives a result of .4
amperes of current. Multiply the .4 ampere
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your choice of
2 GREAT '1 r;

TRANSMITTERS...

designed
by Hams . . .
for Hams •..
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Ham standards
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60·WATT
CW TRANSMITTER # 723

Kit $49.95 Wi red $19.95
"Compact; well-plan ned lay
out. Clean-sounding, abso
lut ely hum-free ca rrte n
stable." - ELE CTRONI CS
WORLD .
Perfect fo r novice or ad
vanced ham needing low
power standby rig. "Clean"
60W CW, SpW AM-phone with
EXT plate modulat ion . 80
through 10 meters.

90·WATT
cw TRANSMITTER* # 720
Kit $79.95 Wi red $1 19.95

*U .5. Pat. #0-184,776
" Top quaJity"-ElECTRONIC
KITS GUIDE
Idea l fo r veteran or novice ,
"Clean" 90W CW, 65W AM
phone with EXT plate modu
lati on. 80 th rough 10 meters.

•

HIGH-LEVEL
UNIVERSAL

MODULATOR·
DRIVER # 730

Kit $49.95 Wired $79.95
Delivers 50W undistorted audio for
phone ope ratio n. Can plate-modu
late transm itters having RF input s
up to lOOW . Un ique ove r-modula
t ion ind icator . Cove r E-5 $4.50.

73-2

Add 5% in till West.

~~ t , G:~ES~i~~~l'. ~ e # 324
_:: . • '~ ' .~ (150kc·435mc)
: 6 $ t • Kit $26.95

.- ~ Wired $39.95
TV·FM SWEEP GENERATOR
& MARKER # 368
Kit $69.95 Wired $11 9.95

I
I
I
I
I
I
I

EICO, 3300 N. Blvd" i.r,c. 1, N. Y. Io Send f ree Catalog & name of I Name , .
neighborhood distributor.

~v1~~tt::~s~~~08 ~~~~e for I Address ..
ae-ceae STEREO HI-FI GUIDE : '
25c enclosed for postage , City zone.; State .
& handling. I

I
I
I
I
I
I
1 _

DC·5MC
LAB & TV 5"

OSCILLOSCOPE
# 460

Kit $79.95
Wired $129.50

5" PUSH·PULL OSCILLOSCOPE # 425
Kit $44.95 Wired $79.95

UHfJJ.®
ELECTRONIC INSTRUMENT CO., INC.

3300 NO. BLVD., L.I.C. I, N. Y.
Export Dept., Raburn Agencies ,lnc .

431 Greenwich St., N. Y. 13, N. y.
ENGINEERS: Excellent career opportunities in creative electronics design. Write to the Chief Engineer.
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Modifying The Transformer

The transformer in the Motorola 505 is of
the potted type and is held to the chassis by
4 self tapping sc rews which run through the
chassis and up into pre-formed slots in the
cor ner s of the transformer cover. Examine
the underside of the chass is and make a sket ch
of the placement of the transformer wires and
the color coding on each wire so t hat you can
re-attach the wires of the modified transformer
to the correct points . Cut or unsolder ea ch wire
from the pin or tie point to wh ich it is at
tached, remove the 4 self tapping screws and
remove the transformer from the set . Remove
the piece of cardboard from t he inside bottom
of t he t r ansfor mer can and chip away enough
of t he transformer pitch to enable you to get
hold of the transformer core with a pair of
plier s. Be careful not to damage any of the
wires or insulation. Next, place the trans
former, open end up, in an old coffee can or
other container and "borrow" the XYL's hot
plate for a few minutes. Take the hot plate
and t ransformer outs ide or into a work area
a s the next step will create some slight smoke
and fumes. Place the can containing the
transformer on the hot plate and turn it on.
Watch the operation closely a s it will not take
too long for the pitch to heat sufficiently to
allow you to grasp the transformer ca n with
one pair of pliers and the core with another
pair of pliers and pull the transformer out
of t he can. Do not pull on the wires during
t his operation a s you may tear the paper insu
lation or even pull out a wire or cause a short
in the secondary. The primary is not importa nt
at this point a s we are going to di scard it
anyway. Afte r r emoving the transformer from
t he can, carefu lly chip away all the pitch still
remaining on the meta l and paper parts of the
transformer. Now exa mine the transformer
laminations carefully.

Take a blunt chi sel or punch and carefully
tap the outermost lamination out of the trans
former winding. After the first one is gotten
out on each side the job will loosen up and go

.--:>IIC
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•
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Note: Some vibrators use a ser ies drive coil
which is connected to a sepa r ate pin on the
base plate. The 505 is wired to use either
t he ser ies or parallel type vibrator a nd with
the ser ies drive type of vibrator it is possible
to wire the resistor into the circuit under the
chassis by putting it in ser ies with t he wire
running' to t he vibrator pin feeding t he dr ive
coil. T his will eliminate the necessity of open
ing the vibrator can but it will require tha t a ll
future replacements be made with 6 volt
vibrators. Since th is actually results in slightly
more current being drawn from the battery
than the st ra ight 12 volt vibrator and also due
to the ensuing conf usion from having to re
place a vibrator on a 12 volt system with a
6 volt vibrator it is suggest ed that the re
sis to r be mounted inside the vibrator can.

current by the voltage to obtain t he wattage,
which in this ca se is 2.4 watts. Act ually the
current drawn during operation is less than
this a mount due to the fac t that the vibrator
is consta ntl y interrupting the flow of current
through t he coil. ::\Ieasurements taken here in
dicate a duty cycle of a bout 40 % as the cur
rent actually being drawn by the coil was
160 rna. Therefore our actual wattage is .96
watts and a 2 watt resi stor is more than
adequate.

Solder this resistor between the same points
originally connected by t he wire removed in
the preceding operation a nd position the re
sist or so that it will not shor t to t he vibrator
frame. Rep lace the sponge rubber cap on t he
mechanism a nd reinsert t he vibrator into its
can. Re-crimp the edge of t he vibrator can over
the insulated base plate and reinsert the
vibrator in it s socket .

This completes the vibrator modification and
will permit using the 6 volt vibrator on a
twelve volt syst em to the end of its useful
life. When the modified six volt vibrator finally
"gives up the ghost" merely replace it with
t he 12 volt equivalent. To make sur e that
someone does not accidentally replace it with
an unmodified 6 volt vibrator it is suggest ed
that a printed tab be pasted on the vibrator
ca n sta t ing, "This vibrator has been internally
modified for 12 volt use. ' Vhen it becomes nec
essary to replace th is unit , do so with the
12 vol t equivalent of this vibrator."
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A2-IO 2 Meier 10 Element
Amateur Net $11 .88
St.1cking Kit AS·2 $1.83

~
AJlA·10 I tA Meter 10 Element O:;;fS;;..~
Amateur Net $11.88
Stacki ne: Kit AS-}!" $1.26

A6-4 &Meier 4 Element
Amateur Net $17.1 6
Slackine: Kil AS·6 $2.19

._ Heavy Duty Square Alum inum 8 00m,
10 Ft. Long

• All Elem ents are Sleeve Rei nforced
And Complete ly Pre-assembled With
"Snap-Out" Lock-Ttte Brackets

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

ON 2 METERS: ON 6 METERS:
18 Elements Full 4 Elements
I-Folde:d Dipole Plus Special I-Folded

Phaaing Stub Dipole
1- 3 Element Collinear I-Reflector

Reflector .
4-3 Elem ent Colli near 2-Dlrectors

Dir ectors

Palent RE24,413
Other patents pending
6 & 2 Meter
Model No. A-62
Amateur Net A-62 $33.00
Stac king Kit AS·62 $2.19

The Only Single Feed Line

6&2 METER
COMBINATION VAGI ANTENNA

®

Irom F'NeO

See Your FlNco Distributor
or write for Catalog 20·226 to ;

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

•
TWO ANTENNAS

IN ONE*
*a not h e r FIRST from F'Nco
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T
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" 0 < MW• • •
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".", ,

, ,, ,

6V.

39 / 2W .

Fig . I B
a little easier with the remaining ones. Remove
the "E" and HI" sections one at a time and
lay them temporarily aside.

T he above steps have completed the core
disassembly and we a re now ready to go to
work on the windings. On the 505 transformer
modified her e the primary winding was on the
inside next to the core. However , this may not
be t he case on all units as some have been
found with transformers which had the
pr-imary winding on the outside and the sec
ondary inside next to the core.

H the primary winding is on the outside in
your unit ) 'OU merely have to remove the outer
layer of paper to reach the end of the outer.
most winding and start unwinding. However.
if your unit is like the one here a nd has the
primary winding on t he inside, t hen you will
have to pr oceed a s follows to avoid destroying
the center windi ng form.

Loca te the innermost end of the primary
winding and note its color code. (1) Carefully
start to pull this wire out the side of the wind
ing and keep careful count of the number of
turns pulled out. With a little care the wire
will pull out the side as it unwinds. Mter the
first layer is unwound you will be able to pull
the inside cardboard form out and can then
proceed a li ttle more rapidly. Keep count of t he
turns until you reach the center tap and at
that time note t he color code on t he center t a p
a nd t he number of t urns you have removed.
(2) Make a written record of t his as you
will need the information later when you start
to rewind the core. P roceed from the center
tap on to the other end of the winding and
again note the color code. (3) This has com
pleted the disassembly of the winding.

The 505 six volt transformer is originally
wound with # 18 Formvar enamel covered
copper wire, and has a total of 28 turns each
side of the center tap. Since we want to op
erate t he rewound transformer on 12 volts, the
current will be cut in half. We t herefore want
to rewind the t ransformer primary with t wi ce
the number of turns but with wire of ha lf the
size. In order to cut the size of t he wire in half
we must move 3 w ire sizes. Mos t radio sup-
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ply houses stock only even numbered sizes so
we will rewind our transformer with either
#20 or #22 wire and our rewound primary
will consist of 66 turns of #20 or #22 wire
each side of the center tap or a total of 112
turns in all.

Saw out or otherwise obtain a wooden block
about 8" long and of a width and thickness
sufficient to snugly fit the inside of the square
cardboard tube removed from the center of the
coil.

Select an 8 inch length of insulated hookup
wire of the same color as the lead attached to
the #3 end of the original winding and attach
this to the end of the #21 wire with which
you are going to rewind the coil. Attach this
wire to the cardboard form with Scotch tape.
Start the winding about one eighth inch in
from the edge of the cardboard form but allow
the insulated wire to run the first half inch
of the first turn. Proceed with the winding,
being careful to keep the turns tight and close
together but not overlapped. When you reach
a point one eighth inch from the other end of
the cardboard tube, hold the winding securely
and wrap a single layer of either transformer
paper or a good grade of thin linen cloth
around the wire layer wound so far. Now con
tinue the winding being sure the turns continue
in the same direction around the coil form but
lapping the winding back over the layer just
completed. When you reach the 56 turn point,
bring the wire out of the coil for a distance of
eight inches, make a sharp bend in the wire
and take it back into the coil. Twist this
8 inch lead to make a "plgtall" and slide a
piece of spaghetti over this double center tap,
being sure to use the same color spaghetti as
the original center tap in step 2, and con
tinue the winding. Take care to adequately
insulate the center tap lead and make sure that
you continue the second half of the winding
with the turns going in the same direction as
the first half. When you have completed an
other 66 turns, securely fasten another 8 inch
lead to the end of the wire. Use the same color
lead as the lead removed from the original
primary in step 1. In making all of the taps
be sure to scrape the wire clean of the enamel
covering before soldering, otherwise you will
have a poor connection or no connection at all.
Place a layer of transformer paper or thin
linen cloth over the winding just completed and
secure the entire assembly with Scotch tape.
Take a piece of hard plastic or a rubber mallet
and gently tap the sides of the winding to make

24

them as nearly square as possible. Now re
insert this completed winding back into the
inside of the secondary which we have not
disturbed. If it tends to fit loose, work shims
of paper in between the two windings to make
a snug' fit.

Reassembling The Core

Insert one of the outside "EO! laminations
(one of the two long ones) into the core. Now,
from the opposite side insert another "EO!
lamination and place an HI" lamination across
its end to close the "E". Continue this process
by running the "E" and "I" laminations in
from alternate sides so that every other HEn
lamination comes in from the right with an
"I" on the left and the remaining "E" Iami
nations come in from the left with an "I" on
the right. When all regular size laminations
have been replaced, carefully slide the remain
ing long lamination back into place. This com
pletes reassembly of the core.

Place the transformer back into the can and
shim up the sides with paper or thin card
board to make a snug fit. Dress the wires out
of the can at the same position as the original
wires and replace the cardboard bottom plate
in the can. Replace the 4 self tapping screws
and re-attach the wires to the same points
from which they were removed. This completes
the modification of the transformer and since
the secondary was not bothered and the prf
mary turns were increased by the same ratio
as the primary voltage, we do not need to
change the buffer condenser.

The only remaining changes to be made are
as follows: The vibrator pins to which the out
side ends of the transformer primary winding
is attached, each have a 50 ohm ¥.a watt spark
suppression resistor from the contact to
ground. Replace these with 100 ohm 1 watt
resistors, and physically position the replace
ments as nearly as possible in the same posi
tion occupied by the original resistors. Replace
the pilot light bulb with a 12 volt equivalent
and replace the fuse with one of half the
amperage rating of the original.

This completes the conversion from 6 to 12
volts and the receiver will equal its original
6 volt performance in every way.

COST:
One 39 ohm 2 watt filament balancing

resistor .24
One 15 ohm 2 watt vibrator modification

resistor .. . . . . . . . . . . . . . . . . . . . . . . . . . .24
Two 100 ohm 1 watt spark suppression

resistors @18¢ ea. .36
One fuse ....••...................••• .12
One 12 volt pilot bulb. . . . . .. . . . . .. . . . . .17
Enamel covered wire for rewinding pri-

mary .22

Total $1.35
••. W40HM
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THEY'RE HOT
AS A PISTOL

WOJRQ (MACE WARNER) SAYS:

GET A PAIR OF
SPACE-GUNS

VIEWS OF TRI-BAND ANTENNA AT WO JRQ IN DENVER,

COLORADO, WITH " SPACE.GUNS" ADDED FOR 40 METERS

Put them on the ends of your Tri-Band Beam's
driven element and work forty meters to your
heart's content at night when 10 - IS - 20 are dead
as a door nail. A lso works swell on any 20 meter
beam where the driven element is fed straight with
co-ax and does not use a gamma match, etc. They
are light weight but extremely sturdy and do not
affect operation of your Tri-Band Beam on 10 - 15
- 20 for all practical purposes - gives you four
band operation on one feed line - gives you a

rotatable dipole on 40 meters with a figure "8"
pattern and horizontal polarization with a reason
able angle of radiation giving you less noise a nd
less TVI and more enjoyable QSO - good SWR on
beams fed directly with 52 ohm line - Comes
tuned for center frequency on 20 at 14,275 K C and
on 40 at 7,200 KC for height of 35 ft . a nd up 
easily adjusted to any other two center frequencies
in the two bands - the "Q" is low enough so th a t
the tuning is quite broad- P r ice $39.95 A Pair F.G.B.

(Po tent and Copyright opplied for.)

NETTLES MANUFACTURING CO.
P. O. BOX 614

DENVER 2, COLORADO, U.S.A.
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RX
for the

RTTY Bug
l ouis Hutton W4'RQF
2608 South Fern
Wichi to 17. Kansas

A few months ago I attended a local radio
club meeting to observe a demonstration

of RTTY equipment. Although at the time I
was only mildly interested, the RTTY bug
bit me hard a few weeks later. Visits to sev
eral active RTTY stations gave me a better
picture of just what was involved in a RTTY
installation. From these visits, along with
searching through the RTTY columns in back
issues of CQ plus studying a well-worn copy
of the RTTY handbook, I designed and built
my terminal unit. The unit described in this
article is ser ial number two that I built for
W¢ZKA 'MAC', and will cost the builder about
$100 if all new parts are used throughout.

,

This terminal unit has two polar relays in
the output. One relay is used to control the
printer and the other is for keying the FSK
input of a transmitter. An AFSK oscillator'
output is provided for VHF RTTY work or
may be fed to the microphone input of a good
SSB transmitter for high frequency FSK op
eration. An adjustable nov de power supply
is built into the unit for printer operation. A
scope type RTTY tuning indicator was in
cluded to aid in fast accurate tuning. The 500

lF i&,. " A FSK Oeetlle tcr Schematic Dia&,ram CQ. April.
1958. p a &,e 45.

~FSK T u nin&, Indlca tor-RTTY H andbook. Green and
Keet aman, p a&,e 65.

IW2J A V I nput F il t E' r-RTTY H andbook. Green and
K re teman, pag e 72.

'An inexpeneive radio telE't)'pe converter W2PAT QST.
January, 1953.

6A n Improved Radio T eletype Co nverter W2JTP CQ.
April. 1958. p a&'e 42.

2b

ohm output from the receiver is fed to a band
pass filter' which limits the input frequency
response from 2000 cycles to 3000 cycles.

The circuit is a combination of the popular
'\'2PAT' and 'W2J AV6 systems. Front panel
control is provided for all adjustments of the
terminal unit. As with any W2J AV type ter
minal unit, good copy is possible with either
the mark or space signal.

Construction
The front panel is 10¥.!" x 19" x 'lh" ham

mertone gray finished aluminum. when the
holes were all laid out and drilled, the panel
was washed in soap and water to remove the
grease and dirt. A thin 'lh inch of strip of
masking tape was applied to the front denot
ing the stripe. The panel was then sprayed
with two coats of Krylon machine grey paint.
When dry the masking strip was pulled loose
revealing the stripe. After the panel com
ponents were assembled to the panel, the de
cals were a pplied and set.

The main chassis is a Bud panel Chassis
CB-1373, and is 17" x 5%" x 7". The scope
chassis was hand formed from aluminum and
is 6" x 9" x 3". The condensers and resistors
are mounted on terminal boards made by bolt
ing long terminal lug strips on aluminum
brackets. These are then fastened up-right
next to the associated tube socket. After all the
major holes were punched in the chassis, it
was washed, painted with Krylon light grey,
and decalled.

The toroids are attached to the chassis by
long brass screws. The screw is insulated from
the toroid by spaghetti tubing. A small square
of scrap felt insulates the toroid from the
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Tuning Indicator

metal chassi s. After the f ro nt panel and
chassi s are prewir ed, check for proper wiring
and solder ing. If you a r e li ke me, I missed a
few solder connections. T he tuning scope was
wired next but wa s not attached to the front
pa nel un t il the main chassi s was t ested and
a dj usted for proper operation.

Ad justmen t

When the front panel has been attached to
t he main chassis, plug in t he pola r r elays and
all tubes, except the 5Y3 rect ifi ers. Turn on to
"FILS" and check to see if all heaters light
up. Then plug 5Y3 tube in the proper socket
to provide high voltage to main chassi s. Set
fun ct ion switch to "REC" and adjust "DC
BALA NCE" until the "TELETYPE" meter
reads "0 ". F eed in receiver background noise
to "RECEIVER INPUT" and adjust "INPUT

BALANCE" till " M&S TRIGGER" lights
g low evenly. Loosen a nd reset "INPUT BAL
A~CE" pointer to center mark below title.
Disconnect r eceiver background noise from
"RECEIVER INPUT" a nd feed in t est a udio
s igna l of either 2215 or 2975 cycles. I fou nd
t ha t on both t erm ina l units I built, the ma rk
fi lter (2215 cycles) was correctly tuned but
the spa ce filter (2975 cycles) was low in
resona nt f requency. A slight amount of jug
g ling in capacitor value was necessa ry to
bring it up to t he proper resonant frequency.
This completes the adjustment of the TU.

Operation

To put the T U in to service. connect t he out
put of the receiver (500 ohms) to uRE_

(Turn to page 29)
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Its inductance should be as shown in Fig. 3.

An Example

A modulated stage is supplied with 250 -olts
at a current of 100 rna. The lowest audio fre
quency of interest is 200 cps.

The modulator tube must be a pentode or a
tetrode with a plate dissipation rating of 25

II

,,,..
"OW"SUPPLY

see
TEXT'W

SEE TEXT F~
INOUCTANCE

SEE TEXT
fOR TUllE TYPE

- -

<l10K 20m'
so,

J ernes l. Tonne W5SUC

Simplified Design
Method for the
Heising Modulator
T lIE Heising or choke-coupled modulator is

one of the simplest plate modulators there
is . Frequently, the junk box will p rovide all
of the needed parts. But a complete design
procedure covering every aspect takes of the
order of an hour, and even an approximate
solution assumes that all of the tube voltages
are known, and further that a modulator tube
of known characteristics is used.

Here is a design method which is simplicity
in itself and involves only the simplest of cal
culations. It will yield a circuit design which
technically is indisputably correct and con
servative.

are

,
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How to do it
First select the modulator tube. It should

be a pentode or tetrode, with a plate d issipa
tion rating equal to or greater than the power
input to the modulated sta g-e.

Next, connect the tube as shown in Fig. l.
Finally adjust the cathcde resistor until the

plate current in the modulator tube is the
same as the plate current in the modulated
stage. That's all there is to it!

With the application of audio voltag-e as
shown, the modulator will be able to modu late
the modulated stage 100 0/0 in the upward or
positive direction and about 90% in the down
ward or negative direction.

How to be sure it's OK
For long tube life, do not run more power

into the modulator tube than its plate dissi
pation rating will allow. If you must use a
tube of small plate dissipation as the modu
lator, you simply cannot run as much power
into the modulator tube. The result will be
a lower possible degree of modulation on the
positive peaks. This will be true regardless of
how much audio voltage is appl ied to the
modulator tube. The graph of Fig. 2 shows
the maximum modulation percentage obtain
able in the upward or positive direction if you
know the ratio of the modulator current to
the modulated stage current. For example,
if you run half as much current into the
modulator as you run into the modulated stage,
the modulation percentage in the upward di
rection cannot exceed 500/0. The modulation
percentage in the downward direction can
peak at about 90% regardless of operating
conditions. Of course these uneven percentages
will result in some distortion. It is not the
purpose of this article to debate t he merits of
various modulation percentages.

The choke must be able to handle the sum
of the modulator and modulated-stage currents.
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$57.50

JACKSON, MICHIGANROUTE 2

LWELECTRONIC LABORATORY

( RTTY fro m pag e 27)
CE IVElt I NPUT." P lug the 'Red' plug of the
model 15 Teletype machine into the uSELEC_
TOR MAGNET" jack. Connect the keyboard
to HKEYBOARD INPUT" and connect
"AFSK OUTPUT" to the two meter transmit
ter modulator. Set function swit ch to HFIL"
and tune receiver for proper X presentation
on scope, from RTTY signal. Set function
switch to HREC" and adjust loop current for
30 miJIiamperes. (Model 15 machine). Ma
chine should print normal copy; if not, switch
polarity. To send and make a local copy,
switch function to "LOCAL LOOP." Receiver
output is then automatically disconnected and
AFSK output is fed to the transmitter. The
AFSK signal is also sent through the t er mina l
unit and drives the printer.

:My T-U has been in operation on 40 meters
FSK and 2 meters AFSK for several months.
No problems in TU equipment operation or
malfunction have occurred. My only problem
has been dirty contact points on the keyboard
ca using er rors in copy. A good cleanup using
lacquer thinner cured this problem. I would
also like to add that if the reader decides to
build such a unit a s this, do not be worried
when you come to some problems you have not
expected. Just contact one of your local
RTTY'ers for the answer, a s he will probably
have had the sa me or similar problem. This
is because ·' RT T Y'ers build their own."

... W,JRQF

"·t>alure. :
• 50 watts input, fully neutralized
• Uses inexpensive 8 mc xtals or VFO
• Plate modulated for efficiency and punch
• In)?ut for crystal or carbon microphone
• T\' l -proofed even in Channel 2 fringe area
• In kit form to cut costs
• All hard parts mounted (over 100)
• 6 or 12 voh filament
• Speech clipping & limiting for max

modulation

Order DIrect:
LW·51 Delu xe kit, len tubes & xtol .... $57.50
LW-51 Deluxe kit, with tubes & any xtol 69 50
LW-51 Deluxe kit, wired & tested .. . .. : 84:50
Ship weigh' 7 Ibs.: 77c Eos' Coalf; $1.59 Western
LW-72 AC Power Supply for lW51 wir.d 4995
l W-61 VHF Converters .. . . . . . . • :. .. . . . . 18:50
lW-80 Pre-Amplifiers ..• . ..••...••.••.. 12.50

GO FIRST CLASS
ON SIX

The LW-51
Deluxe

OSCIlLATCfl

--------------
Sideband W ith Tuneable Converters

I'm sure tha t there a re st ill a lot of the very
good RME HF-IO-20 converters and similar
units around a nd in use. Moreover I'm also
su re that the vast ma j ority of these units are
being used with older and poorer receivers
wit h weak BFO's and, of course, no product
detector circuit s and the like.

Now! I'll wager t ha t lots of these people
would very much like to receive SSB #1.
Cheap 2. Easy 3. \Vithout receiver modifica
tion 4. WELL!

Here's t he t rick. V-e-r -y simple, and it
works like a dream.

The HF 10-20 conver ts 10, 15, and 20 meter
signa ls t o a freq. of 6950 kc (can be varied
s ligh tly ) . Now, a s ever yone knows, there are
two good ways of receiving s ide band signa ls.
The first, and more or less st anda r d way is
to restore the ca r r ier at the detector. The sec
ond is to restore the carrier in the front end.
This has obvious disadvantages, s ince we like
to tune around a bit. H owever , in this case,
(you're way ahead of me) we're dealing with a
single freq. (the conversion freq.).

Now, if you haven't left me to plug in t he
solder ing iron, I'll say what you know I'm
going to.

The s imple, easy, etc. way is this. Make
a s imple osc. (one tube or a couple of transis
tors ) with a variable injection level control
for t he conversion freq. Connect a s per the
block diagram, and presto! SSB is suddenly
AM. Merely tu.ne the osc. sligh tly on a good,
average SB slgnul, touch up the injection
level, and t here you a re !

I won't g ive any const . details, a s there are
scores of circuits fo r an osc. of this type
around.

That 's It , go to it, and maybe you, too, can
become a SB a ddict.

watts or more (250 volts times 100 ma.) , The
choke must have an inductance of 4 henries
minimum, at a cur ren t rating of 200 rna (the
sum of t he modula tor and modulated-stage cur
rents). Remember that the power su pply, too,
must be capable of delivering this amount of
current.

The typical aud io d r ive voltage required by
the modulator will be about 10 volta or so for
tubes in the 25 watt category.

... W,JWUZ
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Sideband the Easy Way
or tricks with the lOA Herbert S. Brier W9EGQ

385 Johnson Street
Gery 3, lndiene

I F you would like to give SSB a whirl and
have a good AM transmitter which you

don't want to di scard, the whirl can be a lot
easier and less expensive than you may think.
Centra l Electronics lOA and lOB SSB genera
tors a re naturals for conve r t in g transmitters
like the E . F. J ohnson Viking "Valiant,"
"500," or the Globe " Champ," or "King," etc.,
to SSB operation without affecting their AM
capabilities in the least. All you do is feed the
output of t he SSB gener-ator into the SSB
input jack on the transmitter.

The lOA shown on these pages is cu r r ent ly
driving a J ohnson Valiant; it has also driven
a var-iety of tetrodes in class ABl and class
AB2 amplifier service on all ham bands from
3.5 to 29.7 me at power levels up to the pro
verbial "cool KW."

Of course, there is nothing new in the in
formation that most modern AM transmitters
ca n be used on SSB with an exter nal SSB
exciter. The t rouble has been t ha t suitable ,
low-power SSB generators have cost almost
a s much a s a complete l50-watt SSB trans
mitter. But now many dealers' shelves are
loa ded with C. E. lOA's and lOB's traded in
on new gea r. Many of the older SSB operators
also have such units stashed away in their
shacks. With a little dickering, these units
ca n be picked up at very reasonable prices.

"But," I hea r you prot est, "these exciters
use a pretty old circuit. Besides, I don't like
the idea of tying my bandswitching transmit
ter to an exciter with plug-in coils."

Omit the final amplifier st age and some of
the frills on many of the phasing-type SSB
exciter /tra nsmitter units around today, and
what is left is basically the circuit of the lOA
and lOB. Incidentally, there are only minor dif
ferences between the IDA and lOB. It is be-

•

Front view of modified lOA exciter. Added
controls discussed in t.xt.

30

cause many other hams feel the sa me way a s
you do about plug-in coils that lOA's and lOB's
are available so reasonably today.

It is a s imple matter to add bandswitching
to these units and modern ize them in other
ways. No true ham ever follows modification
inst ructions exactly, so the following discus
s ion is in general terms. The pictures and dia
grams should clear up any doubtful points.

If you have a choice when picking up a
IDA or lOB, take the "B," hut don't pay too
much of a premium for one. But do get one
with a plug-in QT-l "anti-trip" unit. The
QT-1 prevents signals f rom your loudspeaker
from tripping the VOX circuit and putting
your transmitter on the air. Also, try to get
a full set of plug-in coils. However, you can
replace any missing coils from the data in
our coil t able.

Band,witching

Besides the coils, you will r equire a z-sec
tion, 2-pole-per section, 5-position, rotary
switch and a right angle dr ive (National RAD
or equivalent) to install bandswitching. The
swit ch may be a st a nda rd 3-section swit ch
such a s the Cent ralab 2023 with the center
sect ion removed , or it may be a ssembled from
Cent ra la b Switchkit components-2 PA-3
switch wafers and a 301 sha ft and index
a ssembly.

Replace t he metal partition between the
GBA7 and 6AG7 st a ges in the excit er with a
new one, a s shown in the photos, to shield the
complete set of mixer and amplifier coils from
each other. Assemble the switch with one
wafer on either side of t he partition. After
removing the coil sockets, mount the switch
to the front panel with a metal bracket. Then,
rewire the circuits as shown in Fig. 1.

The amplifier coils are removed from the
plug-in forms and connected to S2 without
modification. Refer to the coil cha r t for the
number of turns on t he revamped mixer coils.
A single 20.000-ohm resistor salvaged from
one of the mixer coil forms is connected across
the mixer tuning capacitor for circuit " swamp
ing." In the amplifier circuit , however, the
original resistors from the plug-in coils are
connect ed across the coils individually a s
required.

In opera tion, the exciter works exactly the
sa me as before bandswitching was installed,
except, of course, for the added convenience
in switching bands.
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Top view gives bird's eye view of added band.
switch, VFO and fan.

A Built-In YFO for the lOA

The converted BC-457 and 458 "Commend
set" transmitters usually used as VFO's with
the lOA's and lOB's work fine, but they are
so big! There is room for a VFO inside the
lOA cabinet. Refer to F ig. 2 and the pictures
for details. By ganging 83 with t he main
bandswitch-which I didn't-you can eliminate
a panel control. Also, resistors R2 and R3 in
Fig. 2 replace the potentiometer marked
"driver" to the left of the VFO dial in the
front-view picture. The potentiometer turned
out to be unnecessary.

By mounting the VFO tuning capacitor on
the panel and the coil Ll and padding capaci
tor C2 directly on it, any flexing of the panel
causes the combination to move as a unit.
Consequently, the mechanical stability of the
unit is surpr isingly good. Mount the variable
ca pa cit or to place the top of the Millen 10039
dial level with the top of the panel. The 6U8A
tube socket and associated components are
mounted on an aluminum bracket on one s ide
of the tuning capacitor. A similar bracket on
the other side of the capacitor accommodates
the OB2 and the plate coils.

T he triode section of t he 6U8A is the oscilla
tor and tunes f r om 4750 kc. to 5440 kc. Its
tetrode section mult ip lies the fundamental
frequencies to the proper values to mix with
the 9000-kc. 88B signa l in the 6BA7 mixer
tube to produce output on the various ham
bands. I adjusted the oscillator f requency
range by varying the inductance of Ll but
reducing the capacitance of capacitor C2 to
360 uuf. and adding a 7-35 uuf. ceramic tr-im
mer across the coil might make precise ire-

FEBRUARY 1962

This compact electronic T -R switch
(4%" x 4 " X 4 J.1" ) does a big job in
a u to matic b reak-in o pe ratio n o n
CW -SSB-AM -DSil. Bandswitch co vers
80 through 10 meter bands. Integral
power supply. For commercial applica
tions, it will handle more t han 1KW
AM phone a nd up to 5K W SSE. " Fail
safe" design a utomatically keeps trans
mit ter connected to a ntenna when
unit is not energized. Matches 52·75
ohm coaxial lines.

~ This is the switch you've been Iook
Ing for. See it at your local dealer, or
write the factory direct.

,P1lICE $60,00

13~ & CJM ,J~.
Canal S t reet & B eaver D am Road

Bristol, Pennsylvania

NEW SURPLUS
R-267 j ARR·27 RCVR. tuno ble cpprex, 450-5 10 mtl
conto ins 28 tube s, blower, coax rela y, 2 gea r.
hea d motors, e tc. BRAND NEW IN DO UBLE
SEALED CARTONS. Shipping wt. approx. 50 Ib s.

SPEC IAL $24.50

KY-42/ARR_27 DECODER contains 43 tubes new $29.50
BIRO MOO. 74 coax sw itch 6 posn. b rand new 22.50
ELEC COAX SW. spdt 8 NC connectors rfne

24 vdc . . ..... ••. .••••• • • •• .. .•. ... ..•• . 9.50
OHMITE TAP SW. 12 posn. mod 212-12 brond

new . . . ... . . . . .• . . . . .•. . _• • . • . • . . • . .. . • 3.00
M081LE togg le sw, SPST 175 Amps 30 VDe

new ........ .• . .. .•. . • . .• . . •. . •• • .• •..• 3.50
PL·259-or M-359 Coox connectors . • . . . . • • • . 3 for 1.00
2 Mfd 3000 volt oil conelen ser •• .•• • • • • • . new 5.00
TIME DELAY RELAY octal plug-in 30 sec. 5v

coil .. ... . . .. ..• . .• . . • . .• .. . .• _... . . ... . 1.00
2500 ohm SO watt resistors . . . ...• ... . . .• 3 for 1.00

TUBES
Below lis ted tubes removed from new unused Mili.
to ry equipmenf, Fully te sted ond guoronteed.
OA2 ..•• •.....• • • •501 6AS6 .. .••••••••••75t
OB2 40e 6J4 •.•.•• • .. . .. • • •90e
5R4GY •• _...•. .. •• S5e 6J6 • ... .... . _•.• •• 35e
5V4G . .... .•• .• . ..85t 6X4 .. • •• . • . . .• . . . 35#
6AG5 ....••..... . .4U 12AT7 . . .. .... . • • •70e
6AH6 •• ... . . . . ..• •1.20 12AU7 . . .. . .. ... . •65t
6AKS . .. . . . . . . . . . . .60 12AX7 .. ... .. . . .. •70t
6AK6 60 SPECIAL
6ALS _• • . . . . . • .40 807W/S933 .•.. .. .. 1.00
6AN5 . . .. ... • .. . .. 1.50 565 T • • • • • • • • • • • • • .75
6AQ5 ...•...• .. . . . .50 6F4 acorn .. .. . . . . •1.95
721B 3.75 6AS7G . .... . .. • • • •1.75

Deduct addi t iona l 10% on orders for 10 or more tubes.
Min order $5.00. Pse include postage. Excess ,e.
funded immed io te ly. All prices FOB our Warehouse,
Bronx, N. Y.

~pl1ce ELECTRONICS CO.
2 18 W.st Tr.mont A.... .. Bronx 53. New York

TR.mont 8-5222
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Fig. I. lOA/lOB mixer and amplifier tank circuits modified fo r bandswitching. Ne utralizing circuit in dashed
lines required only if 6AG7 amplifier is replaced with a 614b.

quency adjustment a trifle easier.
On 80 meters, the VFO tunes from 5000 to

5500 kc., and on 20 meters it tunes f rom 5000
to 5350 kc. On these bands, the tetrode section
of the 6U8A acts as an untuned coupling
stage. On 40 meters, the oscillator range is
5334 kc. to 5434 kc. tripled to 16,000 kc. to
16,300 kc. in the output sect ion of the tube. On
15 meters, the oscillator tunes 5000 kc. to 5075
kc., multiplied six times to 30,000 kc. to 30,450
kc. Finally on 10 meters, the oscillator t unes
from 4750 kc. to 5175 kc., multiplied four
times to 19,000 kc. to 20,700 kc.

The 6U8A output coils are resonated to the
desired frequencies by the circuit capacitances
and the capacitance of the 14" length of RG
58/U coaxia l cable between the 6U8A and the
6BA7 mixer tube. The coil slugs are peaked
for maximum exciter output in the center of
the most-used segment of each ham band.

Opening the hinged lid of the exciter causes
the VFO frequency to vary somewhat. To foil
my humorous ham f riends who liked to swing
the lid back and forth while I tried to raise a
"rare one," I drilled and tapped two holes for
6-32 screws along the f ront edge of the lid and
screwed it down.

Installing a Blower

With the VF O inside the lOA, it took ap
proximately a half hour to settle down f rom a
cold star t, which was not too surpr ising, as
the cabinet got almost too hot to touch after a
period of operation. A cooling fan seemed to
be the answer. A Barber-Coleman tube-cooling
fan was installed in the position shown to pull
in cooling air through the ventilating louvres
in the back of the cabinet. This cabinet doesn't
have ventilating louv res on the sides ; there-

•

e
7

oo
• a,

--, RI

f~ '0--I .,,, t 6UBA

~ Jt
,

~ 56A
.-:~ '", ,

~2 7lC3 es -
'"--- oos ea ---

r--,.'Yl"0 I ---
" 0

I
'''' e,I

I ~ 6U8A " , . I• """ "JI ~ I- _.
- ~e.- " l/• e,

062oos
63.100:5 '~ ,;,,tm + ~7- -= 15K

-!- .?-
"4 .7K ,.
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Fig. 2. Diagram for VFO and frequency multiplier for SSB exciter.
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• AII·transistorized, Self-contalned
battery supply

• Adjustable "personal touch" ralio for
dots/dashes

• Instanlly adjustable speed range
• Pleasing sidetone signal with adjustable

volume for monitoring or code practice

•

Someone had to do it-so Ham
marlund did it! The new Hammar

lund HK·IB Electronic Keyer represents the latest
advance in electronic sending. Its distinctive "per
sonal touch" cont rol takes the "robot" feel out of
your messages. Its wide range of speeds and versa
tility makes it ideal for expert and novice alike.
See it and try it at your Hammarlund dealer now...
you'll like what you find ... Onl, $3995 less batt,,,

Amateur net

the returns are in...*
VOTED FIRST IN EACH CLASS..•

for general coverage... . .. for amateur coverage

24 hour clock-t imer- $l Oopt ional

.'E!J
~

HQ-180
The su pe rb i s-t ube su pe rhete rodyne tha t offers professional
performance in eve ry mode of recepti on from .54 t o 30 Mes.
This is th e receiver tha t is full of features for eve ry ope ra
ti onal tr ick in the book! Voted best by far! $42900

Only

HQ-170
The one and only receiver offering so much for SS B and
AM /Mew. fu ll coverage of 6, io, 15, 20, 40, 80 and 160
meter bands. Voted most popular, most wanted receiver at
any pri ce. $35900

Only Amateur net

*According to t he latest independent survey.

WRITE FOR YOUR FREE COPY OF THE BRANO·NEW COMPLETE LINE CATALOG •••

Established 1910

,
FEBRUARY 1962

HAMMARLUND
MAN U FA C T URI N G COM PAN Y, INC.

A Giannini Scientific Company
53 West 231"'d Street, New York 10, N. Y.
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End view showing how amplifier coils gro uped
erccnd emplifier tube and bandswitch. 20·meter
coil hidden behind th e tube. See text for more

detells. (That's why it was written .)

f ore, I drilled 20 %" holes in the si de of the
ca binet near the output tube . These steps cut
the VFO warm-up time in half. They also re
duced the temperature of the ease at least 15
degrees. Although not strictly necessary, add
ing the blower was a worthwhile improvement.
Incidentally, the dual filter ca pa citor displaced
by the blower was replaced by individual cart
ridge-type capacitors mounted under the chas
sis.

Installing a 6 146

When I used the exciter to drive a plate
modulated amplifier, the 6AG7 output tube got
very hot during extended transmissions . Can..
sequently, I replaced the 6AG7 with a 6146,
obtaining its screen voltage from the OB2 in
the VFO circuit. The 6146 works fine but not
a bit better than the 6AG7 did. To discourage
you from making th is modification, it was nee
essa r y to neutralize the 6146 to keep it from
oscilla t ing . This, in t urn , required changing
the mixer tuning capacitor to one that could
be insulated from the chassis, in order to ob.
tain the necessary out-of-phase neut rali zing
voltage, as shown by dashed lines in F igure 1.

Rear view of exciter.

34

Just for the heck of it, I changed the amplifier
tuning ca pa citor at the same time. This was a
waste of time, too.

More Changes

To narrow t he emit ted s igna l a war-surplus,
audio low-pass filt er simila r to the Stancor
C-2341 'wit h a cu t-off frequency of 3000 cycles
was installed between the plate of the audio
driver tube and the primary of audio trans
former Tl. If you can pick up a similar fi lter
at a reasonable price, it is well worth install
ing. Lacking one, connecting O.OOl -uf. capaci
tors from pins 1 and 6 of the 12AX7 speech
tube to ground will sharpen u p t he signal ap
preciably.

Finally, the VOX relay did not hold in quite
long enough between words to su it me. Rat her
tha n learning to say "a-a-a-s-h" between sen
tences to keep the VOX relay closed, I con
nected an additional 0.5-uf capacitor from pin
1 of the 6AL5 VOX rectifier tube to ground.
This increased the relay hold-in time just
enough to su it me.

... W9E GQ

Addtd or ) Iodifitd P arh fo r Figurr I

Cl-S00 mmfd mica.
C2-2-7 mmfd neutralizi ng capacitor.
1,1 to L8-See coil table.
RFCI, 2-1emh, r .f. chokes.
RI - 20,OOO ohms, 1 watt.
H2. 3~ach 2 4700-ohm, a-wa t t resistors in series.

P arts Lls t for F igu r e 2

C I -140-mmfd midget va r iab le. (B ud 1856 or equlva,
lent. )

CZ- 390-mmfd ettver mica, or 360 mmfd, p lus C3e7.35
nunfd ceramic trimmer. (See text.)

Cfo, 5, 11- 100-m m fd mica capacitors.
C6, 7, 8, 9, l O---O.005-m fd . 600- \·olt . ceram ic ca pacitors.
Ll-I0 turns, I " dia .• ~~" long. tapped 3rd t u r n f rom

g round end. ( P art of B&W 3015 miniductor eoil. ]
L2--60-ub. r.t, choke.
RI --47,OOO ohms. 1 watt.
R2 - 2700 ohms, 1 watt.
R3- 100,OOO ohms, 1 watt.
Rt --4700 oh ms, 2 watts.
R5 - 15.000 oh ms. 2 watts.
R'~20.000 ohms. 10 watta.
1.3-11 tuens, #24 enamelled w ire, ¥.t " long .
IA - 6 tu rns, #24 enamelled wire. ¥.t" long .
1.5--9 turns, #24 enamelled wi re, lh" long .

W ound on %" dia. iron slug-tuned coil fo r ms. (Na
tiona l XR-50 or equlvalent.]

Coli Table for Figu re 1

1.1 - 3 t u rns, 1" diu., %" long . (B& W 3014 m iniductor.)
L2- 6 turns, I " dta., %" long, tapped 2 tu rns f rom

top. ( B& W 3015.)
L3 - 28 turns, I " dia ., 1%" long, tapped 6 turns f rom

top. (B&W 8015.)
IA--4 turns. I" dia., ¥..J " long, tapped % turn from

ground end. ( B&W 8014.)
L5--6 t u r ns, I " dla.• %" long, tapped % turn from

g rou nd end . (B & W 3014. )
U -9 tu r ns. I " dia ., l' lk" long, tapped 1 t u rn from

grou nd end. (B&W 8014.)
L7-15 turns, I " d ia.• 1" lonl;r. tapped 2 turns from

ground end. (B &W 8015.)
L8- 26 turns, 1" di• ., 1% " lone. tapped" t urns from

e round end. (B &W 3015.)
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The BC221
as an Accurate
Audio Generator

v. A. dupe W,pOKH
Phill ipsb urg . Ke nse s

M AXY techniques in ou r hobby indicate the
1 need fo r an aud io source of precisely
known f requency. There a re m an y of t he
BC221 Frequency )Iet e r s in ama teu r stations .
By using t he methods s hown in t his a r ticle, you
will have a frequency accu r a te sou rce fo r
checki ng audio frequenc ies, al ig ning filters in
Teletype T U's, and checking F SK deviation.

By adding a 100 kc sta nda rd oscillator
within the case of the f requency meter and
oper a t ing it from t he in ternal power supply or
by bringing a lead from the 100 kc st anda rd
in the st a t ion recei ver to t he antenna post of
the BC221, you will have a beat-frequency
audio st a ndar d equal in accuracy to the m eter
calibration.

T he 100 kc st a nda r d and the int ernal 1000
kc sta ndard are zer o beat wi th ' V'VV t o
establish primary a ccuracy. The second har
monic of t he 100 kc st anda rd is beat against
the 200 ke V F O of t he BC221 t o produee audio
f r equency output f r om t he phone jack on the
met er.

Full pag e linear gra phs covering 600 cycle
steps should be plotted starting at t he 200 kc
check point in the calibration book. T here will
be approxima tely 22 full dial divisions per
600 cycle step. The writer drew graphs to a
lit tle over 3000 cycles which covered most used
f requencies. T he cal ibration should cover the
200 to 203 kc range in the book to obtain ea sily
r ead gra p hs. Ma r k the 60, 440, and 600 cycle
poin t s for later use in verifying the accuracy
of your calibration.

After completing graphs, the meter is placed
in use in the following manner:

1. Be sure the 100 kc sta nd ar d plate voltage
is off.

2. Zero the 1000 kc st a nda rd against 'V'YV.
2. T u r n 221 to "Operate" on a frequency at

least 10 kc away from the 200 kc check
point. Turn on the 100 kc st andar d and
zero with 'V'VV.

1. IMPEDANCE MATCHING " J" u eama
ex clusive Slot Design reduces SWR's to an absolute
minimum.

2. ADD FOR GAIN DESIGN Add matched
"J " Iteam scrttcns at nny time to Basic 4 over 4
an ten na for Increased gai n. :\0 other an ten n a h as
th is feature. T he "J " n cam defies obsolcscensc. Ca n
be expa nded or stocked to meet every "d emand at
an y time.

3. LIFETIME DURABILITY .0J" Beam ele-
ments arc of h l'a \'y walled alum inu m tub ing. All
d am ps ami fiuinKs a rc forged with a special t: ng lish
M etal 1\ llo ~' th..t ca n not ru st o r form el ect ro
l)"tic corrosion.

Liste d here are 3 Basic Models from complete line.

T44MC-S4 Doub le" ( 8 e le ments) 3 00 ohm, feed $23 .50
220MC-54 - Double " ( 8 elements) 52 ohms feed 22 .50
420M C.S4- Double " (8 e le menh ) 5 2 ohm' feed 16 .95
-Inc lud es Bol""

•
T he "T" Ream is 50 new only a few dlsr rjbutcrs
have them . T o order o r for complete informal ion.
write direct 10 GA I ~. I :\'C. I nclude name of d is.
tr ib utor if any.

GAIN INC.

•

I••••

1209 W. 74th St., Chicago 36. 11I.• Pho ne AB4-2855

o Send me complete tll'lails and p rices
o Send me ~fodd _

o Check enclosed ( s;l\ (" Shipping ) 0 Semi C.O.D.

I
I
I
I
I
I
I
: Name _

•I srreee I
I •
• City Zone_ State '
1 - - - -------- 1

...., ..csr

I()Oll; C STO
till STN RcYR OR
!ll.U INTO 8 (2211
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4. ' Vit h the 100 kc st a ndard O~ and BC221
on "Operate" (assuming that you have
calibrated 221 VF O at the 200 kc check
point), you should be able to set 221 to
the audio frequency desired by reference
t o your gra phs a nd heal' t his tone in the
headphones connected to phone jack on
t he meter.

The 1000 kc inte r na l standard and 2000 kc
" F O range combination is not used for audio
purposes because of crowded calibration char
acte r -ia t ics and poor sta bilit y. I have the 100 kc
sta nda rd built into the battery compartment of
m y meter with the plate switch coming out of
t he compartment into t he he ad phone storage
r-om pa rtment, The 100 kc standard sho uld be
turned off " .."hen audio measurements are not
being made.

A double-ended male patch cord can be used
to take the audio output from the BC221 to a
jack on your 'scope or receiver output for
audio mixing for measurements. If it is desired

to measure the FSK from an exciter, patch
meter audio in parallel with your receiver
audio output jack. T urn on exciter, zero re
ceiver BFO on edge of at least a 3 kc pass
band , and zero t he r eceiver on your l\'1 ARK
frequency. T hen, with "B C221" set up for 850
cycle output, shift exci ter to SPACE f re
quency a nd a djust shift until ze ro beat is ob
tained a ga in st t he 850 cycle tone coming from
BC221. A 'scope could be used as an indicator
if you don't trust your ears.

A patch cord terminated in a coupling
capaci tor can be used to feed audio TV 's for
fi lter al ignment.

The waveform of the audio output from my
BC221 is not satis facto ry for use in aligning
SS B phas ing exci ters; however, by having this
accurate frequency indica ting source ava ilable,
I can be s ure that I have my a f generator set
t o the f requency needed. The project has been
well worth the small amount of time and cash
invested. . . . 'V..p OK H

Which Way is Up? Roy A. McC orthy K6EA W
73 7 W. Moxzim Ave nue
Full e rton, Cellfomie

G E1TING acquainted with new types of cir
cuit elements is more interesting if they

are used in such a way as to allow you to baffle,
mystify or downright confuse your friends.
The tiny the rmistor beads, although in use
since WW2, are relatively new in t he sense
t hat up until r ecent ly t he cost was rather a
bit high. T h is sim ple cir cu it will hel p get a
fair knowledge of their pecul iarities. It has
never failed yet to attract and hold the interest
of even the most casual observers. As a "Grav
ity Detector" it runs a close second to the
plumb hob or the Newtonian apple.

To demonstrate the device, simply move it
from s ide to side, back a nd forth a nd up and
down. Reg ardless of t he posi t ion it is held in
output is obta ine d on ly whe n the motion con
ta ins a ver t ical component. T he phase of the
output signal is dependent on whether t he
vertical motion is up or down.

The complete cir cu it is shown in F ig. 1. The
load resi stor, R2, is selected to set the oper
ating point on the negative resi stance s lope of
the thermistor's cha r acte r ist ic curve. Typical
chaructcri st ics f or an 8 or 10,000 ohm bead are
shown in Fig. 2. R1 is used to prevent applying

an abrupt surge of current to the bead, since
these take apprec iable time to reach operating
temperature.

T he thermistor should be mounted in a small
clear plastic case, us ing extreme care not to
break the fragile lea ds, or lose the thing by
sneezing when you open its container. F lexible
leads connect to the rest of the circuit. All
connect ions s hould be soldered, s ince if clip
lea ds are used and one happened to come loose,
the natural tendency is to clip it right back on .
That can be di sastrous.

Rather than tell your friend s how it works,
let them try to figure it out. The theory is that
t he thermistor bead has a lit tle chimney of
convection currents of heated ai l' r ising from
it. Moving it sidewise lets the chi mney f ollow
the bead, since the air in t he pl a st ic box is
t rapped there. Moving it up or down changes
the rate at which the heated ai r r ises from t he
head, modifying its temperature. Because all a
thermistor does is change its resistance with
temperature, a phase sens it ive out put si gnal
is obt ained, which is observed on a scope or
voltmeter. . _ . K6EAW

•

NEG RES
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POINT WHERE SELF HEATING
BECOMES APPRECIABLEV 3
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Fig . I. Schem ati c of gra vity d etector.
Fig. 2. C haracter ist ic cu rve fo r a bead th erm

istor . Vo lu es moy vary wid ely.

36 73 MAGAZINE



•
•

•

' .

•

•

with the great new

440 SL
HAM MICROPHONE

. ,.,
•

•

• Sharp Cutoff Below 300 and Above 3000 cps
-l\linimizes Splatter, Reduces Unwanted
Sideband.

• El imina tion of resonan t peaks permi ts higher
an-rage power - more aud io punch .

• Shaped fre que ncy res ponse - S uperb Intel
ligibility - Naturalness of voice.

• Troubl e-Free Controlled-Magnetic Design
lI i· O u t put - 5 2.5 db - Ex t raordi narily
Hugged - No hu midi ty problems.

• Complete with Crip-to-Talk Switch, Desk
Stand, 2-Conductor Shielded Cable. Will
operate YOX and Crip-to-Talk.

Complete wi th sta nd, grip- to-talk switch, 7 ft.
highest quality 2 conductor sh ielded cable.
Cu hl e co nnec tor equivalen t to A mphenol
:\1 <:.11\1 plug.
'n un : run I.IT EIl AT UHE : DI'JlI. No. 52. 11

Shure " millers, InC'., 222 Hart rey Ave., Evanston, III.

MICROPI IO 'li r.S. m en FIn£lITY A:OOD £t£CTRO'liIC COMI'O:"iE'liTS

•

•

L

1"

ONLY

••••• ••
•••• ••••

• •• •• •• •• •••••••
'. ~.-• •• •-, ..

•••• •••

I I .1..1..

1S·60

$36.99

Comple tely cCl Jibr Cl led

Freq . co ve rCl g e
I .S ' 0 300 MC in 6 rClngu

GRID DIP METER
WIRED - READY TO USE

515.95

WITH FR EE LEATH ER CASE

I! g nge ~ ( gl or·(gdeO 10 mo lc h ( oils. u ndamped I
MA me te r. Vor igbl.. ~en~ i li vi l y (on lr g l lo r ee
l im u m grid ( U"en t ad ju stment. Cali b ra te d d ial .
ad justable ho irl in", 0 110.... 1 preci~e o ccurgcy.
Phone jack pe rmits ule 01 modulation monitor .
O~cill g t o r tube i ~ 6 AF4. 6 1h " JV.. " 1Ih" . 6
( oil• •u pp l ied . 117 V, 50·60 cp s. 2 lbs. Impgrfed .

• Hig h lenl il ivi ty - 20 .000!!/V
• Ne .... d"s ign; .... id" seete ore
• Comparel .... ith 4 1h " me te "
• M" o sur,," 3V." W " 4 1h "
• CompCl" b loc k bok" lite cese

DC V. ronlles , 5 ·25·250 ·500 ·2500
@l 20.0oo~! per V.
AC V. ronges , 10·50· 100· 500·
1000 @l 10.OOO!! per V.
DC CVffenl , 50 ~a. 2 .5 ma o

20,000
ohms per volt
MULT1TESTER

A Lr:D
•

Single lIC1nd , ' 0 2S0 Me.

$6.95

R.F. FIELD
STRENGTH METER

r

Mode l SA·10W

$23.95 2·un it .e'

T RA NSISTO RIZ ED

TELEPHONE

INTERC O M SYSTEM

FULL- SIZE PHONES w / SPIRAL CO RDS'
Ideol for fe .... feet o r UP to 9 m i l e~ . Eoch phone
ha~ sepe rc te te d b utton . .... hich ....he n depresse d
lend s pleal;ng sig nal tg ne ; b lCl ck bvtton for
fo lk ing . I!ece ivet is t rans istgr ized ctys to l v ni t;
tran smitte r is corbo n un it. Eoch un it has spirol
phone cc rd . Opergt ion reCl vi re s no s.... itching.
Use levera l uni ts together . Imported .

-, -
~-- ~ ,

r~

.......1lI-,-

SEND FOIt FUE CATA LOG

Available direct or th rOllg h

YOllr local dist riblltor

Model PSI·I 2~. " J ~. " 1"1'''
Compact! Sensit ive ! Ched s antenng effIC ie ncy.
load molching . e tc . I!eqvires no battery Or olhe r
power seurce . I!F meOl ured on c ccu rcte mete r.
1el"1<op in9 o n ten no 10 10 J/. ... Egrphone io ck
pro vide d for mo nitoring; co.e ho s po....e rful mo g ·
net to g r ip fender. etc . Imported .

,;,....-.; """l
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REF.: 73 Magazin e, V ol. 1, N o. 12, Septelllber1961, Article
by Henry Cross , W 100P, "Silicon R ectifi ers"

Si Iicon Rectifiers

Continued
• • •

Mot orola list s the following characteristics
for the IN1566 diodes.

Voltaltf Ha t ir.lt s

Ma x inverse voltage 400 V

Ma x sine was Rl\IS inpu t volta ee 283 V

A bllulu te 1\I a ll; Ra ti ng!

Average l}rwa ve rectified for cur ren t:

at 25 °C a m bien t temp 1.0 amps
at 100 0C a mbien t temp 0.5 empe

P eak ¥.J cycle (or su rge current :
GO ep a, 25 0 ambient 70 amp8

P eak recur r ent forward cu rrent :

60 cps, 25 ° C ambient. 10 amp

~ 02 03

: .."
.:\l. -4~"'" I

" cs ".
]"( +4~1Il'>

"

•

•

The article sta ted. that by using three 400
PlY d iodes as s hown in Fig. 2, the power su p
pir could be expec ted to operate satisfactorily.
If you build one a s shown, and it works f or
any length of time, you 're j ust p lain luck y!

The reason that the circuit is not a good
design will now be shown and the proper steps
shown t o make it into a reliable and rugged
supply.

Let us examine the peak voltage that ca n
occur across any one d iode leg of the rectifier
circuit.

Since the second a r y of the transformer is
center tapped t he voltages a ppearing at the
ends of the winding a re 180° out of phase with
respect to the C.T. The tota l peak voltage pos
s ible across the winding is the sum of peak
voltages across each half of winding.

The peak value of a s ine wave is expressed
as : (V RMll) (\12 ) . Now s ince the halves of
the seconda r y winding are (supposedly) iden
tical then the total peak-to-peak voltage is
twice the peak voltage of one-half the winding.

Therefore:
The max peak-to-peak voltage across the sec
ondary winding equa ls

(2) ( y2) (350) = 989 ,8 or approximately
990 volts

Now t he input fi lte r ca pacitor will charge
( u nder no load) to one-h a lf of the total peak
t o-peak voltage across t he second a r y or +495
volts de max.

Now cons ider the following diagram.

Reve rse (back) Resista nce

750 X 106 ohms
280 X 106 ohms
600 X 106 ohms
480 X 106 ohms
750 X 106 ohms

20 X 106 ohms
60 X 106 ohms

500 X 106 ohms

Diode No.

Dear Wayne :
Congratulations on a job being done in an

outstanding manner. The quality of the arti
cles in 73 has been most gratifying.

As an Electronic Engineer I must point out
that one very i mportant design considerat ion
was not pointed out in the article on "Silicon
Rectifiers."

Unfortunately, semiconductor manufacturers
do not control the reverse r esistance of diodes
to a ny g- reat degree of u ni form ity. For ex
ample, the following chart, (Fig'. 1 ), shows t he
reverse (back) resistance of 8 Motorola
IN 1566 diodes. The following readings were
ta ken with a Belleville-Hexem Corp. E-I-R
:\leter model 110-A .

Dl
D2
D3
D4
D5
D6
D7
D8.',

", ' ~ . I. Reve rse ( back) resistance measureme nts
of eig ht ra ndo mly picke d Motorola I N 1566

silicon rectifiers.

Now for the sake of an example let's con
sider the example 2B s hown in the art icle bv
Mr. Cross.

Say that the "A" half of the secondary 'is
the max. negative voltage it can go or, -495
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TALK' ABOUI MOUNTABILlTY!
Anyway you want to mount your antenna
rotor,' the HAM·M is the most versatile
around! No special parts to buy! (Even
the otherwise difficult inside tower mount
can be accomplished with some angle iron
and a hack saw) . •. Mountability like this
is just one more reason why, at $119.50
amateur net, you just can't top the HAM·M!
Ask your local CDE Radiart Distributor for
all details.

V. Therefore, the total voltage across t he "A"
set of diodes is 495 V + ·195 V or 990 volts.
Let u s exa mine t he voltage dist ribut ion in t he
reve rse d irect ion across t he"A" series string
of diodes.

Using t he fi r st 3 diodes shown in F ig. 1 t he
distribu tion is as follows :

7!lOM 280M &COMo__~v.t\.~__~v.t\.~ ~__

01 02 03 l

The voltage a cross the diodes is ther efore :
D, \'olts = ( .608 x 10- ' ) (750 x 10' )

= 455 volts
D, Volts = ( .608 x 10- ' ) ( 280 x 10' )

= 170 volts
D, Volts = (.608 x 10- ' ) (600 x 10' )

= 365 volts
The peak in verse rating of Diode 1 ( 400

PlV) has been exceeded. If the diode breaks
down the r esistance in the inverse direction
will drop to a round 100 ohms. This allows the
peak in verse voltage ratings of t he remain
ing' d iodes to be exceeded and POOF! a short
ed seconda ry in t he power transformer.

A simple a nd inexpens ive method to keep
this from happening is to parallel each diode
with a r esistor of appr oximately 220K to
500K oh ms. ( Fig. 4)

I
DO 0' D>

750M 2eOM ""'" •
1. -m-ecc« '0'" '0'" 0

The effective resistance in t he reverse direc
tion is 3 (500K) ohm or 1.5 meg t he total re
verse current t hrough the r es istors is 990/
1.5 x 10&= 6iO »amps. Therefore, the tot a l
voltage ac ross the resisto r diode pair becomes
HiO x 10- &amp x .5 x 10~ ohms = 330 volts
which is well under t he maximum voltage of
400 allowable. The forward volt age drop is
neglig ible as the .5 megohm resistors are in
parallel with approximately 1 ohm. (Forward
resistance of the d iodes.)

By going t hrough the same kind of calcula
tions for any given transformer and diode set
one can arrive at the proper resistors to use
to protect the diodes. As an added note of
ca ut ion ; be sure to check the wattage dis
sipa ted in the resistors and use the pr oper
wattage resistors.

Since most hams don't own a meter which
will measure 100's of megohms and even if
they did, most supply houses wouldn't le t him
examine a bin full of diodes in the hope that
he could find a matched set , it makes sense
to add the bridging resistors to protect the
diodes.

Cha r les C. Pierce WA6QFD

CORNELL·
DUBILIER

FEBRUARY 1962

CORNELl·OU8IUER ELECTRONICS. DIV. OF fEDERAl
' PAC if iC ElECTRIC CO~ 50 PARIS ST~ NEWARK 1. N. J .
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OU CAN WORK
-15-20-40-75 bands mobile

ith one mount •.. one mast ••.

(center I

NEW-TRONTC
new antenna assembl

A new, efficient concept
of center loading.

aded) resonators.

I

40

Buy only what you need-one mast
and the resonators for the bands
you work.
The 54-inch fold-over, hea t treated
aluminum mast a llows the resona tors
to be interchanged conveniently in
seconds. This feature also makes it
possible to lower the assembly to
clear openings in garages, carports,
or low overhanging obstru ctions.
When opened to full height, the two
sections of the permanently hinged mast a re rigidly held in place by a
shake-proof sleeve dutch arrangement.
One mount . . . one feed line .. . one mast and a selection of resonators
enable t he " ham" to operate mobile with unprecendented results on any
of the five popular bands. " Hams" who have field-tested these antennas
are ent husiastic about the results they get out of their mobile rigs regard
less of the equipment they use or the bands they work.
S\VH less th an 2 to 1. Power rating: AM, de input 75 W; SSR, de input 150 \V.

T otal antenna length varies between 75 " and 97 " to cover all hands.

M ast a nd each resonator may be purchased separate ly . M ast fits any standard mount.

MO-l Mast- Folds 15 " from base Amateur Net $ 7.95
MO·2 Mast-Folds 27" from base Amateur Net $ 7.95
RM -10 10 Meter Resonator Amateur N et $ 5.95
RM-15 15 Meter Resonotor ..••.. Amoteur Net $ 6 .95
RM-20 20 Meter Resonator Amateur Net $ 7 .95
RM -40 40 Meter Resonotor Amoteur Net $ 9 .95
RM-75 7 5 Meter Resonotor ••.• •. Amoteur Net $11.95

Get all the technical informa tion at your distributor or write for literature.

NEW TRONICS 3455 Vega Avenue
-, I DIVISION Cleveland 13, Ohio
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•equipmentmobile

~
UWhat's My Handle"

•
In

COLLINS KWM -2 TRANSCEIVER

COLLINS MP-l POWER SUPPLY

COLLINS 136B-2 NOISE BLANKER

COLLINS 3510-2 FLOOR MOUNT

NEW-TRONICS BUMPER MOUNT

NEW-TRONICS NB-40 NOISE BLANKER ANTENNA

COMPLETE ANTENNA KIT FOR 10-15-20-40-75 METERS

FIRST PRIZE

10 MOBILE ANTENNA ASSEMBLIES Will BE GIVEN AS CONSOLATION PRIZES

To he lp you sel ect a "ha ndle" e xa mine the fea tures o f the a ssemb ly illustra te d and
described on the opposite p age.

Entry blanks and contest rules availa ble a t e lectronic d is tributors. If your distributor
doesn't have ent ry blanks ask him to get them or wri te us and we wi ll send them
to you.

Nothing to buy! Contest closes March 1st, 1962.

NEW·TRONICS DIVISION
3455 Vega Avenue
Cleveland 13, Ohio
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I T'S an old and well known fact that a small
company mu st really have a good product

if they are to remain in business with the large
manufacturers as competitors. LW Labs, with
their new LW-15 2 meter transmitter kit has,
in my opinion, such a product. They are not
by any means a new company, but they are
a small one.

The little 2 meter rig has a lot to offer.
The power input is 45 plus watts. The modu
lator, which is included on the sa me chassis,
supplies more then an adequate amount of
audio to fully plate modulate t he fi na l. P rovi
sions are made for Hi Z or carbon mike input,
by using a different mike plug. The rig uses
sta nda r d FT-2-13 8 me crystals and the final
amplifier opera tes st ra igh t through! With a
price tag of 59.95 for the rig less tubes, or
$74.95 complete with tubes and crystal. A
power supply with voltage regulation and
a high a nd low power feature is $49.95 com
plete, wired and tested (model LW-72A) .

Circuitry

The rig uses the triode half of a 6U8A In a

42

Donald A. Smith W3UZN
Associate Editor

73 builds and

Tests the

LW-51

2M Xmitter
Hartley oscillator circuit, with the plate of
the oscillator tuned to 24mc (with 8 mc xtal) .
The pentode half of the same tube is used a s
a tr-ipler to 72 mc and it drives a 7558 pentode.
The 7558 doubles to 144 mc and is inductively
coupled to the fi 146 final, to reduce harmonic
coupling. The fina l is provided with a good
neutralization circuit. If you have built 2 meter
rigs you know what a j ob it can be to neu
tralize a final amplifier at 144 me! The final
tank is link coupled (and adjustable) to the
coa x output jack. A variable capacitor is also
provided to t une out t he reactance in the line.

The modulator uses the pentode half of a
GU8a a s a voltage amplifier, feed ing the triode
half of the sa me tube. The triode acts a s a
driver for the push-pull 6CZ5 output tubes.
The driver is transformer coupled to the output
tubes and they are transformer coupled to the
plate and screen grid of the final. The amount
of a udio mod ulation is controlled by a pot in
the control grid of the triode driver.

The fi laments can be connected for 6 or 12
volts, depending on whether you're going to
opera te mobile in your 12 volt car or use the
r ig at the shack. The rig also has a diode de
tector ci rcui t to g ive an indication of the rela
t ive power output and also give the modulation
percen tage on the front panel meter. T he meter
is swit ched to read oscillator, final grid, final
plate, rf out pu t and modulation percentage.
The meter switch is located on the front pan-el,
making' select ion a simple and convenient
matter.

Construction
As soon as you unpack the kit you notice

that there is a big' difference between this and
ot her kits. To begin with, the chassis is al 
ready mounted to the f ron t panel. The bottom
shield and cabinet is in place and it looks R!

if it is a wired model! All major parts are
already mounted! The transformer, meter and
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ASBURY PARK 40, NEW JERSEY, U.S.A.

C ommun icat io n and TV A ntennas

-iuw"-
with a "MATERIAL" difference!

NOW! Precis ion tuned and mat ched "Balun " fed
(suppl ied) 8 element 2 MeterYagi ",ModeI2M814

with

- "the-

$

S:~SE rex LABORATORIES

E!

Send For Pl77- Tech info on 107 Antennas
~----

,;:.

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

Install a Telrex antenna ... dollar for
dollar better in every way! Antenna
systems from $6.95 to $1 2,000.00

•

meter switch lea ds are already connected and
the heavy soldering has a lready been done!
Actua lly over 100 parts have a lready been
mounted !

The kit bu ilders work comes in wir ing the
filaments , r esistors, ca pacitors, coils, etc. It's
a real pleasure to wire the kit . T he inst ruc
tions and drawings are complete a nd a re wr it
ten in t he wayan Amateu r would like to
have them.

A unique method is used for double checking
your wiring. L W has designed a cha r t which
shows a ll of t he connections. As you r ead
across t he cha r t , each connection which should
be on t he pin t hat is listed in t he block. T he
bui lder wit hout much in the way of building
behind him will fi nd t his a very great help.

Com plete alig-nment info rmation is given by
t he manufa cturer and the rig t uned up a s per
t he script. Neutralization was a sna p, unlike
my experience with some of t he 2 meter finals
which I have built before. I was curious to see
how the meter worked out on reading modula
tion percentage. To check it, the rig was
connected to an oscillascope a nd the meter call-

br a ted as per the ins t ructions with the kit. I
was sur prised to find that a ctually the meter
was very close. On sust a ined peaks, with the
meter showing 100% modulation, the scope
showed app roximately 95 % . T he meter allows
you to get ma ximum "talk-power" out of the
r ig without creating interference.

On the air checks showed the rig to be st able
a nd very reliable. Two meter stations up to
100 miles a way have been worked with excel
lent reports on s ig-na l st rength, stability and
modulation. TVI was checked carefully (in a
fri nge area) and fou nd to be extremely low.
With a TV antenna only 12 feet away almost
no interference wa s noted on (lny TV channel,
2 through 13 !

T he r ig has excellent Quality parts and mate
rial furnished with it and very t horough in
structions. T he rig comes with a crystal of
your choice, alignment tools and excellent pro
tective packing. At $74.95, I think you will
agree that it's a great buy for the VH F man.

• • • . W3UZK
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Surplus Frequency

Synthes izer

Newly R eleased (Iomponents of .1N/SRT-14
Transmitter Permit Economical Amateur
Use of Frrqurnrv S.rtlthesiul" 'Techniques.

Roy E. Pafe nberg
709 Nort h Oakland Street
Arlington , Virg inill

Photo Credit: .\lQ r{lQn S. (;a.l".l"man. J r.

SOME of the most appealing items of elec
tronic surplus to reach the market in many

a day are now available in suffi cient quantities
to be interesting. The equipment under di scus
sion consists of a ser ies of six replacement sub
a ssemblies from the Radio Transmitter, AN /
SRT-1 ·1. The end equipment is a modern ship
boa rd , 100 watt CW, FSK RTT and AM
t r a nsmitter covering the frequ ency range of
300 kilocycles to 26 megacycles.

Available ANjS RT.14 sub-assemblies are shown
above . They are. left to right and top to bet
tom, Frequency C onvert er Unit II B, I mc Step
Generator Unit la, Frequency C onvert er Unit 9,

100 kc Step G ene rator Unit 8, Frequ ency Con
verter Unit 5 and Freq uency C onverte r Unit
IIA.
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For 6 & 2 in '62 get the best
in VHF with one of these

great ham stations by Clegg!
But don't take our word for it. Any owner of a Clegg Zeus or 99'er will tell
you. Ask him about the wonders he's working with OX - the plaudits he's
receiving from fellow hams abou t his signa l - and the incomparable design,
construction and opera ting features so unique with his Clegg unit!

99'er 6 Meter TRANSCEIVER

--. • e--.:-• I> • • \ ' ..,
• I '"~<" etew-,. I ..,. • 99'·' •

.- -• . " - .~- ~- . e •'lJ . - .
..

. ~." , ...., • - ~

•* .(, • .. @ ..{'/t9f.... o- w

•
.,

CLEGG ZEUS VHF
TRANSMITTER for 6 and 2 Meters

* Highly effi cient 185 watt AM, high power
VHF transmitter for full coverage of am
ateur 6 and 2 meter bands and associated
Mars frequencies.

* Automatic modulation control with up to
18 db of speech clipping. Gives you " talk
power" greater than many kilowatt rigs!

* Self-contained stable VFO. -Slmple band
switching and tune-up.

Amateur net price: $675. Completely wired
and tested with all tubes, Modulator,
Power Supply, VFO, cables, etc.

* A true ham station. ideal for both fixed
stat ion and mobile operation.

* Double conversion superhet gives you ex
treme selectivity and freedom from
images and cross modulation.

* Transmitter sect ion has an ultra-stable
crystal oscillator which also may be con
trolled by external VFO.

* Efficient, fu lly modulated 8 watt final
works into flexible Pi network tank circuit.
l arge S meter serves for transmitter
tune-up procedure.

Amateur net price: $139.95.

-
"••• more than exceeds my expectations. I

am in QSO with stations 1 never knew existed
be/ore . . :'

Leo Winter, Ir., D.D.S.• WA2TIA, New York

cr••• I have been in amateur radio since 191 2
and have been active ever since and will say that
this transmitter is the finest that meets my
opinion 0/ what a transmitter should be • . :'

George R. Mathias, W9ZHR, Illinois

"Have been using this rig lor less than a
month and all ready have worked twenty or more
states on six meters. It is equally good on two
meters. Get wonderful reports up and down the
coast 0/ California .• :'

Jay Mahoney, W6YDF, California

We're sure you've heard glowing reports like these typical unsolicited comments that
we are constantly receiving:

About the Zeus "... I am doing very FB with the Clegg,
getting more than my share 0/ DX ..• I have
had some remarkable QSO's on your Clegg • . :'

Will iam T. Shaw, W6BWK, Cali fo rn ia

ABOUT THE 99'or
"... Like all hams the first thing I did when

I got home was to take it apart. Ire were amazed
with the wiring job. Clegg did it better than the
'wiring in equipment cosling $1,000 .. ."

Elli s B. Hersh, W3IXL, Pennsylvania

Write for complete information today!

Cte,'LABORATORIES

504 ROUTE 53, MT. TABOR, NEW JERSEY
OAkwood 7·6800
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cussion has been simpli fied to the point that
it does not describe the exact means used to
arrive at any particular output frequency.
However , this over-simplification leads to an
easier understanding of t he basic circuitry.

In the AN/SRT-14, the frequency st anda rd
is a 100 kc crystal oscillator, accurate to
within 1.5 parts per million. From this highly
st able sour ce, three sepa ra te blocks of frequen
cies, spaced at 1 me, 100 kc and 10 kc intervals
are generated. Each of these frequencies is
locked to a nd of the same order of stability as
t he 100 kc standard. By means of switched,
select ive circuits, the desired frequencies are
chosen and combined in mixers to arrive at a
frequency 90 kc lower than the desired air
frequency. This frequency is mixed with the
output of a highly st a ble oscillator, t unable
from 90 to 100 kc. Th is oscillator is not syn
chronized with t he equipment standard, but is
of such an order of stability that t he air
frequency is known within 20 cycles. The in
terpolation oscilla tor is tuned by three decade
swit ches which are used to change the Ire
quency in increments of 1,000, 100 and 10
cycles.

S ince all stages of the exciter are switch
t uned, it becomes a relatively simple matter to
gang t he various assemblies a nd arrive at an
exciter that is completely tuned by the setting
of detented selector switches. Putting this ex
citer on any frequency is simply a matter of
sett ing the basic frequency band and position
ing the 1,000 ke, 100 kc, 10 kc , 1 kc, 100 cycle
a nd 10 cycle selector switches so that t he de
si red a ir freque ncy is read out on the decade
calibrated scales.

T he over-simplifications employed in the
above discussion are apparent when the block
diagram of the exciter, shown in Fig. I, is
st udied. Signal path and derivation of the
various freque ncies for each frequency band
are shown. \Vhile an exciter such as th is is
admittedly complex, t he super ior per formance
justifies use of the techniques employed. T hose
who desire to pursue the subject of frequency
synt hesis further are r eferred to the excellent
treatment contained in Collins publication,
"Fundamentals of Single Sideband." This book
is available from Collins Radio Company,
Technical P ublications Department, Cedar
Rapids, Iowa , at a cost of $5,00.

Of the 14 units shown in Fig. I, 6 are avail
able through surplus channels. These units are
identified by an "X" in the lower right hand
corner of the block. The photograph shows
these 6 assemblies laid out in their approxi
mate mechanical relationship. It is unfortunate
that all of the assemblies are not available, but
that is the luck of the surplus market. The
units ure available, in subst an t ial quantities,
from RITCO Electronics, Post Office Box 156,
Annandale, Virginia. The assemblies are brand
new, in sealed cartons, and are priced at
between $5.00 and $10.00 each, less tubes. Mr.
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Fig. I
To my knowledge t h is is the fi r st item of

frequency synthesizing transmitting equipment
to reach the surplus market. The frequency
synthesizer method of frequency control is
becoming more and more popular, especially in
high stability military and commercial trans
mitting equipment. This design concept
employs a secondary frequency standard as a
base frequency oscillator. \Vhi le a ny frequency
might be used for this standard, 100 or 1,000
kc is the logical choice. From this single
frequency, by a series of manipulations involv
ing multipliers, mixers, regenerative dividers
and / or phase locked oscillators, the final
air frequency is derived. This locked fre
quency control may be carried through to
the air frequency or may be stopped at
any point in the frequency generating chain
and reliance placed on the stability and cali
bration of a limited tuning range, low fre
quency interpolation oscillator to "fill in the
holes" in the spect r um. If this locked frequency
control is carried through to the air frequency,
the coverag-e will not be truly continuous.
Hig-hly stable output will be available only on
the so called "detent" frequencies of the equip
ment. The separation of these di screte fre
quencies varies with the complexity of the
equipment and may be 1,000, 100 or 10 cycles.
There is nothing magic in these figures and
any other logical interval may be used. The
point is that, at some point in the design,
operational flexibility must be sacrified to avoid
undue complexity and cost.

The frequencies generated a nd used in the
various conversions required to afford the
wide frequ ency coverage of the AN/SRT·14
are numerous and the combinations vary for
each of the bands covered. The following dia-
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FLA .

QUARTZ CRYSTALS
FOR EVERY SERVICE

All m l tale made h om Grad. .......
Imported quarts-cround and etched to
euet t r e c u e e ef e e , Uncondltlonal17
&ulra.n teedl Supplied In :

FT·243 bolden II C.7 hold,"
Pin Iplcln . ~ ,. Pln lpadne "'''
Pin dllllIllltOl' . " ' P in d iameter .115

CRtA/AR bolden F T · ! 7 1 helden
Pin ap.dnc~" Pin . paclnl %0"

Pin dllmeter . 125 Baaana pin.

CITIZEN BAND
All 2'2 frequencies in Stock

CLASS "0" CRYSTALS

RUSH YOUR ORDER TO OUR NEW PLANT
U......p... IMi0w f... lit CIIII Ihlpm.ftt.

TEXAS CRYSTALS
0 -22. 1000 CR YSTL DRIVE. FORT :MYERS,

For Ill tflo fast 1,,"le• • PhlHle WE 8-2100

TEXAS
'....

Amat.ur. Novice, Technician Band Crystals
.01", Tol«allCe •• • $I .ll0 e&.-80 meUU (1I701·31f9 K C ) .
40 melen (1151-1198 KCI. IS melen (70 34,708% KC) • • mean
(8335-8850 KC) within 1 ac
FT-2U Lattice CI"J'ltall 10 .11 f req uenelN f rom !fO KC to
540 KC (all e:&:fept ..5:) KC &no! !l00 KC) llO' .
Pin . pacl na: %" Pin d iameter .093
Matched pain + IS Cl'ClN $2 .50 par pal l"
200 KC Cry.tals . $2.00 ea.: 411S KC CTntall . $1. 25 ea.: 500 xc
Cl7ltall. S l.SO el.: 100 KC FreqUllOl:'7 Standlrd Cr7.talt In
IICS/V holden 14.50 e.. ; SOcket for FT·243 cr,..tal 151 ... :
H Ul l aod let tor FT·2f3 (!'JIlII• • 15' ea.: SOclletl for ltC-T Ind
FT· 111 ent tllt 25, -. : Ceramic l ocket for HC8 /U C!'1.talt
201 ...
Write tor new free catllor # 981 complete with o.d lla tor rl rculu

NOW I E n&lneerln& IImplet . nd 110111 QUl ntl tl " tor proto
types nO'll' made dther It Ch lea.. or Ft. ),17m P lant. U
Hour sernee r

IN CHI CAGO. PHONE Glldltone 3·3S55

ASK YO UR PARTS DEALER FOR TE XAS CRYSTALS
~ee bt e red dl lp llY . .• It he ceesn't ltock them••end UI
hll name and order d i rect. f rom our Florida 'IC'tOl"7.

SEALED OVERTONE CRYSTALS
Supplied In met.l BCS/U holden
Pin IpadoI . U 6, dlametn . 050
15 to 30 YC .005 Tollf'ance .• .• . • .•• . • •• .• • • • • • •. S3.lJ5 .
SO to "5 !oIC . 005 T oIeralK'• . . • . • . • . • . • . • . •• ••• • . •$4. 10 ...
45 to 80 MC . OOS Tolerance .. .. .• . •. ... . • ••. .• . . . $4.50 eL

),Jatdied cryl tal setl t ur all CB unltl•. • • $5.90 per let.
8 peelf7 equipm ent malle and model numbers .

3rd ou rtone , .OOS% toleranpe-to meet all
FCC fequlrementf; . H erm etica lll' .e.led
He6/U holden. %" ptn $2 95
Ip.clnll-.050 plM_ (_091

"allahl., add 1St ser Cry,W ). •
EACH

Th e followln, CI... " D" Clt/ ltll Bind fAlluenc l.. In .lock
(frequencies 1I .led In meIlMyeles): 26 .96S, 26. 975. 26.985,
27. 005 , 27.01 5. 27.025, 27.035. 27 .055. 27 .065, 27 .075.
27. 065. 27 .105. 27.11 5, 21. 125 , 27.1 35. 21.155, 21. 16!I.
21 . 175. 27. 1M . 21.205. 27.2 15. 27.225.

RADIO CONTROL CRYSTALS IN HC6!U HOLDERS
EpeeU7 frequenC7, "''' p in .paclnc •• • pin dllIIIleter .05
{.09:1 pia dl.metH. Idd 15tl S2.• S.L

FUNDAMENTAL FREO. SEALED CRYSTALS
In nC61 holden
F'rom 1400 KC to 2000 KC . 005% T olemce. • . • . . $4.95 ea.
From 2000 KC to 10.000 KC 'DJ' fr eq uenc,"

.0011 ";' Tolerance $3.50".

MADE TO ORDER CR YSTAlS • S peci fY hold.. wantecl
1001 KC Ie 2600 KC :

.OOS % tol~ •• • ....•• ••.. •• •• .•.• .. .. . • • • . ••••••. $4.50 ea.
2601 KC t. 9000 KC :

.005 '" tolerlnc• •• • • • . • . • . • .• • • . • . • • • . . . . • . • . • • • .•. •. $2.50 ....
too l KC t. 11.000 KC

.005'" tolerance.• . • • . . • • • • • • . • • •• •• •. .• •• .• • •• •• •• • . $3.00 ea.

Dept .

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

. ,
I ATTACH THIS COUPON TO YOUR ORDER FOR SHIPMENT.
I VIA 1ST CLASS MAIL AT NO EXTRA COST •
: TERMS : All items sub;ect to prior sele and change of I
I pri ce without notice. All crYl ta l orden must be o ccom- •
I ponied by ch. ck. c05h o r M.O. w ith PAYMENT IN FUll. :
, G·22. I

Ritter, of RI TCO, advises t hat a di scount will
be made if a complete set is purchased.

These units are a good buy, if only for parts.
Unit 11 B, for exa mple, has 40, fi", stud
mounted, slug tur ned coil forms and 43 coaxial,
stud mounted, trimmer capacitors. All parts
are military grade and suit ed to the compact
const r uct ion employed. H owever , their primary
application should be a s origi nally designed,
with such modifi ca t ions as requi red to adapt
t hem to amateur pra ctice and provide all band
coverage. Units which a re not available are
such that any const r uct ing amateur can pro
vide, at nominal cost, the required fill in units.

P reliminary work ha s been perfor med on all
band, C"T , A l\I and SS B exciter using t hese
components arra nged a s shown in Figure 8.
The un-numbered blocks represent circuit func
tions not available in the sur plus units. These
un it s are conventional a nd should pose no
problems to the exper ienced cons tructor. Use
of a crystal calibrator, kit or manufactured, is
suggest ed for the 100 kc oscillator.

Despite a sincere effort on the part of the
editor, schematic diagrams of the available
un its, Figures 2 through 7, are too large for
inclusion in th is article. These drawings are
so detailed, showing frequency relationships,
power requirements and connections, rf ter
minations a nd control identi fi cat ion, that t hey
would not satisfactor ily reduce to t he pub
lishers format. Therefore, these schemat ics,
Chart I , a complete frequency plan of the pro
posed exciter and Fig. 9, a diagram of one of
the miss ing unit s to serve a s a guide in the
design of t he frequency multipl ier and cathode
follower st ages, have been withdrawn. The
writer has arranged these drawings to use a
minimum of paper, ha d a reproducible master
made and turned th is over to RIT CO E lec
tronics. A yard squa re, white print containing
the chart and drawings will be supplied , at no
cost, with the purchase of a se t of the units
and individual units will be furn ished with
t he a ppropriate schematic. F or those who wish
only the drawings , RIT CO will supply these at
the cost price of 75 cents.

The following di scussion covers work, in
progress or proposed, on this exciter. while
not tested, except for t he fact tha t t he units
perform identical fu nctions in the AN/SRT-14
Transmitter, no difficulty is anticipated. Coil
and capacitor data g iven is based on extra
polation of existing LC circuits in the equip
ment which use the same coil form a nd core.
Be that as it may, good luck and a grid-dip
meter will resolve all a r gument.

In line with t his pla n, work in Unit 5 is
limited to alignment. T he following procedure
is designed for use with a 455 kc SSB gene
rator. Once aligned for this mode of operation,
CW' or A:\l operation may be obta ined by in
troduction of car rier. If the SSB generator is
not available, the V F O frequency range may
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Fig. 8

be changed and it connected to another input.
Connect a VFO covering the range of 945 to
1,045 ke to J-2152. Output should be about 1.2
volts into the 1,000 ohm load. Jacks J-2153 and
J-2154 are not used in this arrangement. Apply
power to the unit and connect a VTVM rf
probe to pin 7 of V-2152. Adjust the primary
and secondary slugs of 2-2151 and Z-2152 for
uniform response over the VFO frequency
range. It may be necessary to add a small
capacitor across the transformer windings to
resonate them to the desired frequencies. Con
ventional st agger tuned alignment techniques
apply in this and the following steps.

Connect the 8SB exciter to Jack, J-2155, and
introduce carrier to produce about 1.2 volts
across the 150 ohm input resistor. Move the
VTVM probe to pin 1 of V-2153 and adjust the
primary and seconda ry slugs of 2-2153, Z-2154
and Z-2157 for uniform response through the
1.4- to 1.5 mc range. This band is the sum of
the VFO and 8SB generator car r ier frequen
cies. While improbable, it may be necessary to
reduce the value of the capacitors shunting the
transformer windings.

Apply the 9 me input, at about 1.3 volts, to
J-2151. Terminate J-2156 with a 51 ohm resis
tor and connect the VTV~l to this point. Sweep
the VFO through its range and adjust the
primary and secondary slugs of 2-2155 and
Z-215 to provide uniform output over the
10.4 to 10.5 me band. Output should be about
1.3 volts. If SSB operation is not contemplated,
change the frequency range of the VFO to
1.4 to 1.5 mc and connect to J-2158. Align a s
above, ignoring the adjustments of 2-2153,
2-2154 and 2-2157. The other input ja cks are
not used in this mode. Remove the terminating
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resistor and VTVM probe and Unit 5 is ready
for inter-connection a s shown in Figure 8.

To provide full amateur band coverage, one
frequency is missing from the r-ange of the
Unit 10 harmonic generator. A 9 mc injection
frequency is required for output on the 28-29
me band . Since the 7 me frequency is not used
for amateur band coverage, these circuits are
readjusted to 9 me. The existing 7 me coils,
L-2526, L-2537, L-2548, L.2559 and L-2570 are
adjustable over the range of 3.3-6 ,uh. Since
the inductance required for these circuits at
9 me is something on the order of 2.5 «h , turns
must be removed. Removing about 7 of the
existing- 22 turns should be about right. Con
nect power, switch the band switch to position
o a nd a pply the 1 mc input at about 8.6 volts.
Loosely couple the output of the unit to a
receiver tuned to 9 me. Adjust for maximum
output and then peak, using an rf probe and
VTV:\L

Last of the modifications involves Unit lIB.
Three of the unused 1 me range positions must
be altered to resonate in the 21-22, 28-29 and
2B-30 mc bands. Positions 5, the former 15-16
me range is selected for the 21.22 mc band. The
4 tuned circuits involved use .56-1.0 ,uh induc
tors, parallel with 91 mmfd capacitors to
achieve resonance with about 32 mmfd addi
tional capacity. Reducing the value of capaci
tors C-G, C-33, C-56 and C-83 to approximately
18 mmfd should enable alignment to the 21-22
me band. Position 2, the former 12·13 rue
range is selected for the 28-29 me band and
position 3, the former 13·14 me range is se
lected for the 29-30 mc band. Inductors for both
bands, L-3, L-4, L-13, L-14, L-27, L-28, L-37
and L-38, should be trimmed to 5 turns each.
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The exi sting shunting capacitors should be
removed. 27 mmfd capacitors should be in.
s talled in shunt with position 2 inductors and
24 mmfd capacitors installed in shunt with
position 8 inductors.

Alignment of Unit llB should be postponed
until the completed excite r is available. Adjust
ment involves sweeping each of the three al
tered bands in 100 kc increments. Rock the 100
kc selector switch and maximum output should
occur at the respective 100 kc switch position.
If not, adjust the inductances appropriate to
the hand until this is true. Do NOT adjust the
100 kc step trimmer capacitors since this will
destroy the correct alignment for the other
bands. As a last resort, the capacitors shunt ing
the inductors may have to he changed t o obtain
the proper LC ratio. If all goes well, the ex
citer should deliver an output of approximately
2 volts into a 50 ohm load on all bands.

The completed exciter should be connected
and tested with the various units unmounted
and accessible. RF connectors are t he BNC
type and 50 ohm cable should be used. Power
connections to each of the 6 AN/SRT-14 units
are made through identical \Vinchester Elec
tronics, MRE-14P-G connectors . The receptacle
to mate with this plug is Wi nchester E lec
tronics part MRE-14S-G. A cable hood is avail
abl e as part MRE-14H.

Mechanical design of this exciter has not
been finalized. The proposed arrangement con
sist s of a 10 %" relay rack panel with a stan
dard 12 x 17 x 3 inch aluminum chassis
mounted at the bottom of the panel. A lk x 17
x 101,4 inch aluminum plate will be attached
to the rear of the chassis and the top of t he
plate braced to the front panel by % in ch
aluminum rods. The power supply, SSB exciter
and the other fabricated circuitry will be con
tained on the chassis and the surplus unit s
bolted to the front and back of t he aluminum
plate.

The switches in the sur plus units will be
actuated by Oak or Leadex r otary switch
solenoids mounted directly to t he exter na l
detent assemblies. These actua tors a re con
trolled by r emote switches and operate on the
"open circuit homing" principle so dear to the
hearts of airborne mili tary radio equipment
designers. In this concept, the only front panel,
frequency determining controls will be the
linearly calibrated, 100 kc range VFO dial, t he
1 me or band selector switch and the 100 kc
selector switch.

All in all, this is a very worth-while con.
st r uction project. Performance should equal or
exceed that of the best commercial amateur
exciters and the cost negligible in compa rison
to that of manufactured equipment. In addi
tion, the exper ience gained in the newer tech
niques of frequency generation will prove in
valuable to any se rious const r ucting amateur,
particularly if he is engaged in allied com
mercial endeavor. . . . Paienberg
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COMMAND SETS!
R-28/AR C_5 100.1 56 MC.• • _• . ........ NEW 22.50
Q-5'er RECEIVER : 190-555 ke. Excellent . .• . 59.95
3-6 Me RECEIVER: Excellent• •. .•..•. .• . .. 7.95
6·9 MC RECEI VER : Excellent ••.•..• . .. ..•. 7.95
2. • ·3 MC TRANSMITTER: Excellent. . . .NEW 5.!l5
3· 4 MC TRANSMITTER: bcellent. • • • • • • • • • IUS
4·5·3 MC TRANSMITTER : Excellen t • • ••• .• . 4.95
5-;J·7 AC TRANSMITTER : E xcellent .. .....• 4.95
1·9 MC TRANSMITTER: F.xcenent. LIke New 14.95
MO ·7/ARC·5 PLATE MODULATOR : For en

or the above Tran!mlt ten. Excellent ... 0nl1 4.95

TDQ 2-METER TRANSMlnER: 50 Won, Outputl
At last. we got 'eml The on" the VHF boy. haw
been crying for for two yeaI' , and at Y. the prlt(
many have been sold for l Complete-- One ,t Ih_
most verntile high power AM transmitters available
No conversion requ lrll'd. Manufaetured by RCA
Sep arate modular Power Supply. RF and Modulator
sections. Excellent condition. Final Illes 829B driven
by 829B. IIOV 60 cycles, Lib WIYW? TH IS 18 IT.

Exullent condItio n - USED .. . . • . •• $89.50
BRAND NEW •••..• .. . .. • •• .•.• •• • 174.50
MOBILE RADIOTELEPHONE 150·170 m. FM. 6,
Input. Output 250 watts. ConSists of TransmItter.
Receiver. Antenna & eonnut lng cable. Manufactured
by West Cout Eledronles. GOfId eond. $24.95

COLLINS MBF TRANSCEIVER
60-80MC 5-watt crystal controlled AM desk
top unit. Built_in 110VAC/DC power supply.
Easil y convert. to 6, 10 or 11 Meters. h:cellent
Ca;ndition. Hard. to get at ony ony $49.95
price, but ours IS only .... . •....

NEW GUARANTEED TRANSMITTING TUBES
4-fl5)' . . .• .• . .•••• t.95 829B/8E 29 • • • .• • • 4.95
4Xl lS0- A . •.... •• • 12.95 S5TO ••• •••• • • •• • 2.95
4-400), •• .. .•• ••• 25.00 100TH •• •••••• •• • 9.95
4- 100OA •• .••.. • . . 75.00 250TH • . .• • .• •• • • 25.00

2CS9-WA ••••••• •••• • •• 12.911

WANTEDI
IMMEDIATE CASH paid for 8C-610, Frequency
meters, TS-173, 174, 175, GRC and PRC equip
ment, Transmitting tubesl

WRITE IN for new Bargain Bulletinl
All orders FOB La. Angeles. 25% deposit re·
quired. All item. subiect to prior sole. Non
MINIMUM ORDER, $3.00. WRllI TO DIPT. 7J
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Convert the

URC-4
Walkie Talkie
for Two Meters

Chuck Saylor K7lLP
528 N. Delaware
Chand ler, Arizona

T HEURC-4 is a fairly new item to the sur-
plus market in limited number, however,

it is known that ~lARS and CAP personnel
have some of these in their possession. Descrip
tion of the unit is as follows: It was originally
operated on the two following frequencies of
121.5 and 243.0 megacycles. The complete set
consists of the transceiver, battery, and con
necting cable. Battery required is 135 volts
B-Plus and 1.3 volts for fi laments. The receiver
is a super-regen. The transmitter has three
stages for 121.5 a nd a doubler stage for 243
me.

Receiver

T he first item is to remove the cover which
may be clipped on or held with screws. Afte r
you have t he cover removed you will find in
the set on the chassis three red screws. Loosen
these screws all the way and carefully remove
t he set from t he case. You will notice there are
some wires connected to the case. It is not
necessary to unsolder these wires, but you may
do so . Now, r ef er r ing to the schematic which is
on the reverse side of the case cover, find

coil L-5. Unsolder the wire from the plate of
V-5 and carefully remove one turn and 're
solder to the plate pin of V-5. Remove tube
V-6 which is on the underside of the chassis
and save for spare. This tube could be left in
and used to listen to a 220 me signal if desired.

TransmiHer

The transmitter conversion is about as aim
ple as they come. The first thing to do is to
decide what two meter frequency you desire
to use. The International Crystal Company can
supply crystals that will operate in this set
for less than $5.00. The style of crystal is a
ne6/V series with .050" pins. The crystal
used operates at ser ies resonance. in the 36
and 37 me range for two meters. Remove the
barrel type cr-ystal if it st ill happens to be in
the set and bend spr ing clip back and forth
until it breaks off. I do not recommend drilling
of the securing rivet as disastrous results
could happen. Now solder a crystal socket for
the above crystal to the two crystal contact
posts on the chassis in a horizontal position.
Remove tubes V-I, V-2, V-3, and V-4. Save
Tube V-4 for spa re, Remove the yellow plastic
cover which protects the coils, there are two
screws that secure it, just loosen and lift up.

Unsolder the wire that connects to the plate
pin of V-I, this is the wire to coil L-l. Care
fully remove three turns from this coil and
resolder to the plate pin of tube V-I. Be care
ful not to get too much solder on the pin as
it may run onto an adjoining pi n. Coil L-2 is
modified in the same manner with the removal
of two turns. Coil L-3 gets one turn removed
on t he plate side of tube V-3 and is resoldered.
Reinstall the plastic coil protector with the
two screws. Insert tubes V-I, V-2. and V-3 in
their sockets and make sure the red index
marks on tubes match that of the tube socket.
At this time it would be a good idea to check
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Volume III
~... .,..-

Summerland 3, California
Dealers: Electronic distributors, order from us.
Bookstores. libraries, newsdealers order from Baker &
Taylor. Hillside. N. J. Export (exc. Clnada), order
from H. M. Snyder Co., 440 Park Ave. So., N.Y. 16.

HIGH-GRADE "HAM"
EQUIPMENT FROM
LOW-COST
SURPLUS ITEMS

metallic screwdr iver, and be careful with slugs
a s t hey will break very easily. If they do, re
move a nd replace with a slug from coil L-4 or
L-G, Now we insta ll t he case cover lid with the
l.4" hole dri lled for a ccess to coil L-l. Press
transmit button a nd peak up coil L-1 for max
imum output. No doubt t here will or can be
va r ious changes to th is for use in the 220 me
band, but it is not too popular here and the
out put would be much less. Tests have been
ma de u p to one mile to my QTH which u ses
a Gonset t wo with 100 % results both ways,
however, this is not in a city with skyscrapers.
But I do believe this is one of the best two
meter walkie-talkies to hit the su rplus market.

... K7ILP
Xtal from A mer ican Crystal Cc. , see ad index, abL $4.00.

- Surplus Radio Conversion Manual
contains all data needed for putting
surplus equipment to practical use.

Contents, Volume III
VOLUME III - APN ·I; ARC·5; ART-13; BC-19l, 312,
342, 348, 375. 442. 453. 455, 456 to 459. 603. 624,
696. 1066. 1253; CBY-52000 series; COL-43065; CRC-7:
DM-34D; DY-8 or DY-2A/ARR -2; FT-24 lA; lM ; MBF;
MD -7/A RC -5; RM -52. 53 ; R-9/ APN- 4; R-28/ARC-5;
RT- 19/ ARC -4; RT-159; SCR-274 N series: SCR-508. 522,
528, 538; T-1 5 to T- 23/ARC-5; URC-4; WE-7 01 -A .
Schematics only: APA· IO; APT·2; APT·5; ARR ·2; ASS ·5;
8C-659, 1335A: CPR-46ACL

$3.00 per volume
· Order from Jou r favorite electronic parts distributor.

If he cannot supply. send us his name and your
remittance, and we will supply; foreign. add 10%.

the continuity of all slide wafer switches ~v

make sure they are making good contact, also
the antenna conta ct spr ing on the underside
of the chassis. Now carefully ins taIl the chassis
in the case and secure with the three r ed
screws.

It should be brought up a t this time that a
battery supply must be decided upon. This we
lea V£! up to your ingenuity. Some may solder
direct to the plug pins and others may want
to convert t o a Jones plug or ot her type of
connect ions. Batteries used are two 67* volt
ba tt. ; and a 1.3 volt filament batt. Connections
are shown on the diagram. The two 67 :1h ba tt .
are connected in ser ies . we now modify the
ca se cover lid to fac il itate eas ier tuning of
the transmitter. A 1.4 " hole is to be drilled in
the lid so that coil L-l may be tuned with the
cover installed, this is due to the detuning of
the oscillator by the ca pacit a nce of the lid. Do
not install cover lid at this t ime a s the initial
tuning is accomplished with the cover off.

Tuning
If you have access to a Gonset Communica 

tor it will make tuning easier, othe rwise you
will need a VHF signa l generator with modula 
ti on and a V HF sensitive frequency meter, or
receiver. First let's go t hrough t he operating
procedure on th is set in case the instructions
ha ve been r emoved from the front. There is
a la rge slid e switch on t he left s ide of the set ,
t his should be in t he VHF posit ion. On the
r ight s ide we have t hree button s at the bottom
of the set marked; receiver, transmit, and
tone. These buttons have a lock which is a tab
located at the lower part of the receiver but
tons ; to unlock pull tab down. Any button may
be locked in the a ctuated position by hold ing
the desi red button in and at the sa me time
pushing lock tab in. These buttons also have
an adjustment for travel which is an Allen
adjusting screw located in the end of the ind i
vidual button. The disappearing dipole antenna
is unlocked by moving t he thumb lock s lide
and pulling carefully up on the plastic top un
til it is fully ex tended. Then take the antenna
elements and extend them horizontally and
lock into the clips. T he tuning of t he receiver
is next, so get yourself a non-metallic screw
driver. Tune t he signa l generator to the fre
quency you want the receiver to work on . With
the battery supply hooked up press in t he
receiver- button a nd tune s lug in coil L-5 until
maximum reception is heard, If the above in
st r uctions do not produce results check your
work or use that spa re tube. Also the button
travel adjustment may be out of adjustment.

To tune the tr ansmitter we need a f requency
meter or a VHF receiver tuned to the output
of the walkie-talkie, Press the transmit button
in, tune slugs L-1, L-2, a nd L-3 for maximum
output. There may be more than one place
where oscillations may occur when tuning the
slugs; use the strongest. Tune with a non-
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C05r1 c. Drumeller W5EHC
5824 N.W. 58th Street
Oklehcme City 12, Oklehcme

Continuity and

Power Transformer

Checker
The circuit itself is so simple no wiring

instructions are needed. All wiring is from a
component terminal to a component terminal,
with no tie points required.

Line cord input and test leads output are
brought out through the rear panel and are
protected by rubber grommets. A small carry
ing handle was mounted on top of the cabinet
for added convenience.

A few simple precautions should be observed
whenever the checker is used. The first steps
are to separate the two output leads, making
certain that their clips are not shorting and
are not touching any grounded object includ
ing you. Snap on Switch S1, Lamp 11 should
light up, indicating the unit is ready for the
next step. Experimentally touch the two out
put lead clips together. Lamp 13 ShUUIQ iigu ...
to fu ll brill iancy. If there is too much light
from the other bulbs it may be necessary to
shield them from 13. Make careful mental
note of the brilliancy of 13 with leads shorted
for it will be used as a standard of comparison
for further tests. Unshort the leads a nd snap
off S1. This last is a very important step a nd
should never be omitted, no ma tter how hur
ried the operator may be. Now you are ready
to make tests with the checker.

If the experimenter is ambitious, he may
want to add an isolating transformer to t he
input circuit. This has much merit as a safety
measure but adds to the cost of construction,
which otherwise can be kept to a very modest
figure. Another possible refinement would be
to mount permanently a female appliance
socket on the panel a nd wire it across the out
put circuit. For a more objective ind ication of
circuit impedance than relative lamp brill ian-

Power transformers with unmarked termi
nals or leads are always a challenge to the
experimenter. The process of find ing out which
is the primary, the low-voltage secondary, and
the high-voltage secondary has resulted in
many a blown fuse or tripped circuit-breaker.

Most experimenters are familiar with the
method of using a light bulb in series with the
117-volt line to check continuity. Many, how
ever, use a carelessly-constructed device that
in itself is a source of danger, not to mention
blown fuses. After using just such an arrange
ment for a matter of over 25 years, the author
decided it was high time to build a device that
would accomplish the desired purpose with less
element of danger to the operator.

First an analysis was made of the desired
characteristics. It should be fused for safe
operation and protection of house circuits. It
should be self-checking, so that full trust may
be given to its indications. It should be capable
of being stored away compactly, with no
dangling leads. And, finally, it should give not
only a positive indication of circuit continuity
but also a relative indication of circuit im
pedance.

All of these operational requirements are
met by the simple circuit shown in Fig. 1. No
special skill is needed for any of its many
uses or for its construction. A utility box 6"
wide, 5" high, a nd 4" deep houses t he few
components. No chassis is used, but all parts
are mounted upon the front panel, with the
exception of the two line cleats attached to
the rear face of the cabinet and used for stor
ing t he line cord and the output leads. Across
the bottom of the panel, from left to r ight, are
81, F1, F2, and 82. Above them, again from
left to right, are 11 and 12. At the top center
is a 1-%" hole through which 13 is viewed.
The socket for 13 is mounted by means of
tapped metal spacers. The spacing is adjusted
so that 13 is fl ush against t he panel. This
ensures greatest visibility of its filament.
Switch plates are used on 81 and 82 to indi
cate when the respective circuits are closed.
If it is so desired, decals or other mea ns may
be used to label 81 as "Line Voltage" and S2
as "Full Voltage."
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$20.75
$26.95
$29.65

S 8.95
$10.95
$12.95

$44 .50
$ 55.50
$62.75

430
220
144

A5W4
ABW4
A8W4

ROLLING!

PRICES

Model No. A BW 4 20
Model No. A BW 220
M odeJ No. ABW 144

Mode l No. A BW2 430
Mod e l No. ABW2 220
Model No. A BW2 144

me te r
mete r
meter

ARE

It is hoped t he experimenter will find this
lit tle device a convenient and safe tool for
testing not only transformer windings but a
multitude of ot her circuits.

. .• W5EHC

Off" plate
1 Cabinet, 6" wide, 5" h igh, 4" deep. w ith front and rear

panels
2 L ine cleats
2 Rubber grommets for %" h ole
1 Line cord, with male appliance plug
2 Test leads. with In sula ted dip
1 Car rying ha n dle

205 or le u

"New

1 BAY

'f.
l Y.

2
2 BAY

34 me ie r
I V.. meier

2 meier
4 Boy

3.4 me ter Model No.
TV. meier Mod el No .

2 meier Mode l No.

Com p lete w it h bra cke ts a nd ha rness ready fa r you r
mast an d 50 o hm reble .

For Further Information & Illustrations Refer 10: Page 42 September QST and PalJe 60 October QST

WHEELS *
Dimen

to Mobile and Fixed Sta
Communication in Amateur
Commercial Services.

PERFORMANCE SPECIFICATIONS

s, " S. " " L ead. IndlutioD

Closed Lighted Open Dark Dark Unknown wlndJne- of 1. Open circuit
transformer 2. H igb . voltaee secondary

Closed L le h ted Open Dark Dim Unknown winding of 1. Primary of 60-eycle rr ene-
t ransfor mer former

2. Hig h-voltage seconda ry of 400 -
cycle transformer

Closed L ighted Open Dark F ully Unknown w ln dlnlir of 1. Low.voltage secondary of GO-
Lighted t ransfo rmer cycle xfmr

2. P rima r y of 400-eycle x fm r
3. Any wi nding of a x fmr hev-

Ine a shor ted turn

•• Short eJrcult

THE BIG
Cush - Craft offers

•

. ..ssen
tion
and

Gai n :

Singl e b a y _ approx. 5 05 over Ha lo

Two bay _ o p p ro x. 5.5 DB over singTe boy

Four b o y - a pprox . 7 .5 0 5 o ve r single ba y

... . . . the brain child of Dr. Roberl Mellen a nd Carl
Milner plus the p rod u ctio n know-how of Cush Cro ft
no w p re se nts th is new VHF·U HF an tenna. Th is new
clover lea f a nte nna gives fanto sl ic performon ce : omni
di re ct io na l, it has ho rizonta l p o larizat ion an d e :ll i re mely
lo w Q . This re su lts in imp roved bond width , eas e o f
ma tching a nd large "ca p tu re area ." Du al Sla cked , Big
Wh e e l g ai n fi gu res (in a ll direct io ns ) COm p a re fa vorably
wi th th e 7 e le men t Yag i in ils lavore d di rection .

Pa lte rn : 360 ho rizon ta l, va ria tion s o f -+
Bond Wi d th : SWR I : 1.2 or less o ver 4 M,

Part. Lbt

cv, a n a lternating-current voltmeter of 0 to
150 volt range may be connected acr oss t he
output te rmina ls. Its deflection will vary
inversely with the impedance of the circuit
under test.

Fl- 2-am per e fuse, with panel mount
F2- 2-a m per e fuse, with panel mount
JI --6-wa tt, 117 volt, 5--6 bulb. w ith red panel light socket
12- 6· wa tt, tI7-volt. 5--6 bulb, with red panel light socket
" - t o-wa tt. 117-volt, dear g lass bulb, with aocket
Sl- Double-pole s ing le· throw tolreJe switch, with "On-

Off" p late
S2-Double_pole s ingle-throw to&'lrle .witch, with "Oe-

DimDarkOpen Primary o f unknown xlmr Ready l or ac volt-meter check of
ot her windi ngs to determine
approximate values.

Closed Lighted Dark Primary o f u n known xlmr Ready for ac volt-meter check to
determine exact voltaa-e o f
oth er windings

Llehted

LightedClosed

C losed
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away. The overall performance of the trans
ceiver is very good , and the quality of the
modulation is excellent. As with any unit,
there are a number of modifications which can
be made that will improve the performance or
the operating convenience. I made several
modifications in the unit and the result was a
transceiver that had all the features that I
wanted. It should be noted that these modifica
tions, with the exception of the first two, are
independent of each other and any combinat ion
can be used, depending upon the preferences
of each owner.

One disadvantage of the transceiver is its
use of expensive overtone crystals. In Brooklyn
it is almost impossible to remain on one fre
quency and have many QSQ's completed with
out QR~1. The problem is critical because
there are so many HE-35's in use, all with the
sa me frequency crystal. The cost of third over
tone crystals makes it prohibitive to acquire a
large collection of frequencies. A practical
solu t ion is to use 8 mc crystals, many of
which are available sur plus for less than a
dollar. Another reason for the use of 8 me
crysta ls is the increased grid drive. Because of
their const ruct ion, third overtone cr yst als can
not be used at high power levels and st ill have
stabil it y. For this r eason the output of the
overtone oscillator is limited and the grid
drive on the final is low. This results in less
efficiency than it is possible to get out of the
st age. Although the drive is low, there is
enough to have reasonably good modulation
without splattering. With the increased drive
available from the 8 me crystals, the efficiency
is greatly improved, a s is the quality of the
modulation.

The use of 8 me cryst als requires an extra
osci llator st age. I used a 6BA6 which has fair
ly low power requirements but has sufficient
output when used as an oscillator-tr-iplet- to
adequately drive the triode half of the 6CX8,
now functioning as a doubler. 'Vhen it is
properly driven, the doubler will give more
than sufficient drive for the final. A 6AU6 can
be susbst it uted for the 6BA6 if one is avail
able. The oscillator is built on a piece of
scr a p aluminum about 2 X 2 inches. The a s
sembly is bolted to the front panel. It is 10-

o

Modifying the

Lafayette

HE-35
Lerry Levy WA21NM

THE Lafayette RE.-35 i~ a versatile .6 meter
transceiver and IS q ui t e a bargain since

it comes completely equipped and wired for
only $57.50. As soon as it is unpacked it can be
plugged in and put on the air, a s it has a
crystal and a microphone included. The only
thing that is not included is an antenna. In
ciden ta lly, t he rig will work with just a piece
of hook-up wire, a lthough a better antenna
will natura lly increase the range. In addition
to this, t he t r a nsceive r can be used in the ca r
with a 6 or 12 volt mobile power su pply. It is
a very compact unit and can be set up almost
anywhere.

Circuitwise, the transmitter has an overtone
oscillator using one half of a 6CX8 driving the
other half a s a final. It is plate modulated by a
6V6, which is also the audio output for the
receiver. The r eceiver is a s ingle conversion
superheterodyne with one st age of rf and one
st age of if . It uses t wo tubes before the de
tector which perform all the functions of a
superhet. The t riode half of a 6E A8 is used a s
a mixer and t he pentode ha lf a s an rf am pli
fi er. The pentode half of a second 6E A8
is used a s the if amplifier and t he triode half
as the oscillator. The set also includes a 6A L5
noise limiter. While it may appear that a r e
ceiver with so few tubes will be greatly lacking
in sensit ivity , I was amazed to find that it
could receive weak signals quite well. Even
from the ca r it is possible to receive st at ions
running moderate power a s much a s 50 miles
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175 WATTS SSB ON SIX METERS
with

P & H
6-150

~ TRANSMITTING
.. CONVERTER

•
• . 0
•• I'j

~ ,

Here's the simple, eo sy way to go VHF on SI X
METERS! J ust feed the 20 mete r output of yovr
present sse. AM or CW ex ci ter into the P&H 6-150
a nd you ha ve 175 Wolfs PEP on SIX METERS, either
crystal or VFO controlled, dependin g on your exciter
features. Resistive Pi-Pad an d switcho b le Hal f-Power
Pod permits operat ion w ith a ny 5 to 100 W att
exciter. Since the 6·150 is a hig h sta b ility mixing
de vice, the output signa l sta bi lity is the same a s
that of your excite r. Uses a 6CX8 crysta l oscillato r!
Closs A buffer; a 6360 Ba la nced Mixer and a NEW
AMPEREX 8117 push -pull outp ut tube. Power input
10 811 7 final : 175 Watts PEP on SSB, 165 Watts

CW, 90 Wa tts linea r AM. Ent ire chassis and all
shielding is COPPER PLATED. O utput jock p rovided
to furni sh oscillator signal in jection for receiving
conve rter. Quiet 200 CFM forced-a ir cooling . 50-70
oh m input and output impeda nces . Husky built-in
power supply has th ree se pa ra te rectifie rs and filte r
combinations . Mete r rea d s; PA GRI D, PA PLATE and
RELATIVE RF OUTPUT. Modernistic curved corn er
g rey cabinet: 9" X 15" X 10 lf.z" . The P&H 6-150
is so thoroughly shielded, b y-passed and parasit ic
f ree tha t it operates as smooth ly a s a n 80 mete r
t ra nsmitter. COMING SOONI THE P&H 2-150 FOR
TWO METERS!

Complete - With Built-in Power Supply,
All Tubes and Crystal, for Only $299.95

WRITE FOR LITERATURE

~ So- ELECTRONICS INC.
~ 424 Columb ia • lafayette , Ind .

$100 More Thon Other
Towers •••

• Stll.wpportill,- 1"1 wirft

• HOI ~ ip golvonired steel to I.,st ..
lifetime

But LOOK Whot

YOU GET For Thot $ 100 !

• Sal. steel lodd.r from ground 10 lafety
platform n.ar top

* V ESTO TOWERS
hove withstood hutri~anlt for mon11ean
without a single foilurel

- $10 0 MORE!

•

-
•

"'8&!~~:;·"~,r:!"' lk~'i"::-"

......

STEEL
COMMUNICATION

cated under the word " Band" at the top of the
panel. It should be mounted far enough down
so that t he tube has a % inch clearance f rom
t he top, about 2 ~ inches f rom the upper edge
heine sufficie nt.

T he circuit is shown in " A ." T he value of
"Cf" depends upon the inductance of " R FC."
if " RFC" is 2* mh, "Cr" should be about 150
mmfd. If the inductance of " R FC" is less, the
value of "Cf" should be decreased propor 
t ionately. Wit h a g iven inducta nce, the amount
of feed-back depends on t he r at io of "Cr" to
the 10 mmfd condenser, so that decreasing the
value of "Cf" increa ses the feed-back. If you
desire to experiment, "Cf" can be a small
ceramic trimmer adjusted so that a further
decrease in capacitance will not result in an
increase in output. Such adjustment is r eally
unnecessa r y as t he oscilla tor has sufficient out
put if a fixe d condenser of a pproximately cor 
rect va lue is used. Coil L6 consists of 10 turns
of #34 enameled wire, close wound on a
La fayette CO-31D coil form . Be sure that the
coil is tuned to the correct frequency, as any
harmonic of 8 me will give grid drive. If t he
wrong one is chosen, either the drive will
be low or t he final will give no output. As an
exa mple, if the coil is t uned to 16 me, the
rig will work, although the dr ive wil l be less
on t he final because the triode wi ll fu nction
as a tripIer, with a resulting decrease in out
put. If the coil is tuned to 32 me, the triode will
not multiply, with no output from t he final
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r eceiver it is only necessary to connect the
grid of the eye tube to the Ave through a
1 meg resistor. Bet ter results can be obtained
if it is connected on the detector side of t he
2.2 meg isolating resistor . To use the eye
tube to measure transmit ter output, a n rf de
tector is required to provide a few volts of
negative bias. The grid of the eye tube is
switched between the transmitter and re
ceiver sections by the use of a miniature switch
such as t he Lafayette SW-76. Incidentall y, this
switch is a good choice for the spot switch
and a pair of them can be used to pr eserve the
appearance of t he unit. The schematic for the
eye and detector is shown in Di agram "E." To
add the tubes into the circuit, connect the
heater of V7 in parallel with V6 and connect
the heater of V8 between pin 2 of V6 and
ground.

One possible source of inst abili ty in the
tr ansmitter is the rf voltage present on the
cathode of the final amplifier as well as on
the leads to the transmit switch. The .01 by
pass condensers used appear to be too induc
tive to act as an effective by-pass at 50 me. I
by-passed the cathodes with a .001 button con
denser and connected the leads from the
cathodes to the switch through a .001 feed
t hrough condenser, t he cathodes being on one
side of the feed-through and the lea ds to the
switch on the other. This eliminated almost all
of the rf voltage on the cathode.

One of the advantages of pi-network is the
abi lity to load into almost any antenna
whether it is properly matched or not . It was
probably for this reason that it was included
in the HE-35A. On the other hand, it has dis
advantages of being less efficient than link
coupling and more difficult to tune. Since I in
tended to use the unit with reasonably well
matched antennas I felt that the increased
efficiency of li nk coupling would be a worth
while modification. The change also eliminated
a slight tendency toward instability in the
final. The final tank coil consists of 5 turns
of #26 enameled wire close wound on a
La fa yette CO-310 coil form. The link consists
of 1 or 2 turns of insulated wire wound over
the cold end of the coil. The coil was mounted
in the hole originally occupied by the piston
capacitor used for tuning the final plate. T he

I>=----i--t---Ol O
XTAL 47 K
S K~~ __

~~MOVE -=

o oXMTR BlI lSW)

_ AOD GROUND (UNDER CHASSIS J-

osc Pii~-,'T-,E=-__-<r/t:>---oo B+
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as a result. It should be noted that the circuit
given is an oscillator-tripier, not an overtone
oscillator, and the tuning of the plate circuit
or the harmonic selected has no effect on the
oscillation, in contrast to overtone oscillators
which are sensit ive to the tuning of the plate
circuit and only odd harmonics can be used .
Diagram "B" shows how the new oscillator is
connected into the circuit. The feed-back cir
cuit from the original oscillator is removed by
clipping the 3.9 mmfd condenser between the
plate and grid of V4-A. The 22 mmfd feed
back condenser is removed and the .001 con
denser from the cold end of L4 is connected to
the chassis with short leads. T he wires are dis
connected from the crystal socket. The output
from V7 is connected directly to the grid of
V4-A. The original crystal socket was removed
and one that accepted FT-243 type crystals
was subst it uted. As a matter of courtesy and
convenience, I felt it necessary to add a spot
switch. It is extremely simple to install and
t he results are worth while. The connections
are shown in Diugrnm "F."

Inspect ion of the schematic revealed that
when the un it is used on 12 volts the heaters
are connected in a ser ies parallel configuration.
In order to maintain the balance in the heater
circuit, it would be necessary to add a second
tube that has the same heater current as the
oscillator tube to the unit. A logical choice
would be a tuning eye, which could be used
to measure t he strength of received signals as
well as power output from the transmitter. An
excellent choice for an eye tube is a 6E5 as
it has the correct heater requirements and is
quite sensit ive. The tube is mounted on the
front panel in an Amphenol tuning eye as
sembly. It is centered about 2 inches down
from t he top under the letter "i" in the word
"Trancelver." I mounted the assembly upside
down because the rig is used most of the time
with the operator looking down at the indi
cator and if it is mounted conventionally, it is
necessary to tilt the transceiver as the shade
obstructs the eye. As a tuning indicator for the

REM?-,,_E~~~~....._--<~.,( 500MC
I

25MC I V4A, "'....
OUT (V71 I ,

F
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GAVIN INSTRUMENTS, INC.
POST OFFICE BOX 413

SOMERVILLE, NEW JERSEY

-

HARMONIC
PROBLEMS?

80 THRU 10 METERS
"MODEL F81O" - Here's 5 separate fil ters
housed in one package. One for each band,
and are selected by a front panel switch.
Each fllter consists of 2 shielded stages of
the constant K type and is tuned for maxi
mum attenuation of the second harmonic for
that particular band. Band switching of fil
ters that are designed for each specific band
is obviously superior to any single, broad
band, filter. Resulting in greater attenuation
of second harmonic with tess insertion loss.
Second Harmonic Attenuation - 35 DB.
Insertion Loss - Less than *DB.
Accepts up to 1 kw. Price $24.95

PRICES INCLUDE SHIPPING COST

WrIte for complete brochures.

WE HAVE THE SOLUTION FOR YOU
IN THIS NEW SERIES OF FILTERS

WITH EXCEPTIONALLY LOW
INSERTION LOSSES

6 METERS
"MAVERICK" The only low pass filter de
signed expressly for 0 meters. With 9 individ
ually shielded sections and 5 stages tuneable
forming a composite filter of unequaled per
formance. Providing the sharpest cutoff, the
highest attenuation of harmonics with the
lowest insertion losses.
Less than 1 DB loss on the 6 meter band.
Accepts up to 400 watts at antenna. An
honest 35 DB rejection of the harmonics of
8 me crystals and other spurious signals in
the Channel 2 band.
Size 5" by 2" by 3". Price $16.95

"~1AVERICK II" Same as above but with
6 meter power indicator calibrated in watts
output. Supplied with 4 foot cable which
plugs into receptical on fi lter.
Indicator Size 4" by 4" by ~".
Slant Face. Price $29.75I ' ..,-.OI/2KV

:I _...J

~~ON ...jf--<P-__-'.~00"1'p"""K_'_IVH 6-
2-10 -=

--
C

The receiver section can be improved with a
little rewiring and the changing of a few
values. Although it has amazing sensitivity for
the number of stages, its sensitivity can be in
creased further by the use of carefully con
trolled regeneration. The transceiver was very
well designed from the viewpoint of stable
operation. With the values originally used,
there are no traces of regeneration. Almost
any change in value that increased the gain
introduced regeneration. If the amount of r e
generation is carefully controlled, a stage is
capable of a considerable incr ease in gain
without any ill effects. Because the local ac
tivity is concentrated in the lower me of the
band, I decided to omit the 4700 ohm loading
resistor across Lt, which was originally used
to broaden the response of the coil to 4 me.
This resulted in an increase in sensitivity. Re-

link is tuned by a 7-45 mmfd ceramic trimmer.
If there is not enough capacity with the trim
mer at maximum, a 50 mmfd ceramic disc can
be added in parallel so that the tuning range
is from 57-95 mmfd. It is usually not necessary
as I found tha t maximum loading for most
antennas is approximately 35 mmfd.

One inconvenience noticed in the operation
is tuning the slug with a screwdriver inserted
through a hole in the top. This can be frus
trating, especially when trying to find the
slot in the car at night. I decided to add a
small tuning condenser on the front panel to
eliminate this situation. A 2-10 mmfd minia
ture variable worked fi ne. It is connected
through a .001 ceramic disc to the tank cir
cuit to isolate it f rom the high dc and audio
voltages present. In this manner a much
smaller condenser can be used since it re
quires a lower break-down voltage rating and
therefore smaller spacing between the plates.
The condenser has enough range to tune the
entire 6 meter band.

A front panel loading condenser is not
really necessary, as the setting is not critical
and usually does not have to be reset when
changing frequency. One could be included if
it is desired. The tuning condenser for this
should be mounted so that the shortest leads
possible are used. A good place is on the front
panel between the rf indicator and the noise
limiter control. The schematic for the changes
are shown in Diagram "C."
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and the 10 meg limiter control could be re
placed with a switch. I personally prefer the
variable limiting feature, so I did not change
mine. The modified circuit is shown in "G."

One attractive addition is a pair of indicator
lights for transmit and receive. I used a pair
of Lafayette MS-478 neon assemblies, one red
and one yellow. The neons are connected
through a 250K resistor to the switch B-plus
contacts on the transmit switch. These pilots
are very attractive and are a worth-while ad
dition to almost any rig, especially because
they are so inexpensive. Another convenience
is a modulation indicator which is especially
usefu l when operating at night. One can be
made quite easily from an additional neon. It
is connected through a .01 mfd 1000 v con
denser to the modulated B plus lead of the
modulation transformer. One side of the neon
is grounded and the other goes to the con
denser. While it will not indicate the exact
percentage of modulation, it will indicate if
there is modulation.

The modified transceiver has given excellent
results both at home and in the car. At times
the performance has been nothing short of
amazing. An example of this is that I have
worked several skip stations in excess of 1000
miles while driving in Brooklyn, using just a
halo for an antenna. One of these contacts was
made in heavy tarffic and almost completely
surrounded by tall buildings. I received very
good reports. The HE-35 is an excellent choice
for those who are interested in participating
in the fun of 6 meter operation or as a sec
ond rig for mobile or portable use.

. .. WA2INM
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moving the resistor across L2 resulted in in
stability. so it was left connected. The plate
load of VIA was changed from 4700 ohms to
15K. Regenera ti on was added to the if stage
by shorting pin 7 to ground and lowering the
value of the plate supply resistor to IK. T his
caused too much regeneration, so the amount
of regeneration was reduced by shunting the
pr-imary of T2 with a 150K resistor. I also
shunted the secondary of Tl with a 470K re
l'h:.t.or. This achieved the desired amount of
regeneration. The amount is controllable by
the value of the shunt resistor across T2. Re
ducing the value of the resistor lowers regen
eration. After repeaking the coils, the overall
gain of the receiver was considerably higher.

Another modification that might be of inter
est involves the local oscillator. Since the local
activity is concentrated in the first half me of
the band I did not see any need for having the
receiver tune t he full 4 me. By changing the
L to C ratio of the oscillator circuit I modi
fied it to tune just 1 me,

o
A slight drift was noticed on strong signals

after the other changes were made in the if.
This seemed to be a result of the voltage
variation caused by the varying drop across
a resistor as the plate current of the if tube
changes with the AVe. The trouble was cor
rected by connecting the oscillator, through
a decoupling resistor and filter, directly to
the cathode of the rectifier. The changes are
shown in "R."

When operating mobile, the need for addi
tional audio is greatly increased since the rig
has to compete with much higher background
noise, the noise of the motor, wind, other tt-af
fie, etc. The noise limiter reduces the audio
level further. It is difficult to receive a weak
station under these conditions. One solution is
to add another stage of audio amplification. A
careful inspection of the schematic revealed
that one-half of the 12AX7 wasn't doing any
thing in "receive." with a little rewiring of
the switching circuits I added the extra stage
of audio to the receiver. On "transmit," the
stage still funct ions as a speech amplifier. The
revised audio section is shown in "D."

I improved the noise limiter slightly so that
it limits more effectively, though the original
limiter was quite good. If it is desired, the
modified limiter does not have to be variable
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Dress it up

Roy E. Pefenbe rq W-iWKM
3 r6 Stretfcrd Avenue

F~ i rf" x , Virgini~

Photo Credit: .lIo,.goll S. Gossman, J,..o XE problem t hat plagues the amateur con-
str uctor is the shortage of t r im ha rdwa re

and ot her mechanical com ponents tha t spell
the difference between functional, bu t obvi
ously " home grown," equipment and a smart
"custon:.commercia l" p roduct. F or t unat ely, the
packaging problem has been fairly well solved
by the various manufacturers of metal cab.
i~ets. T he wide variety of types, sizes, mate
rials a nd fi nishes available prov ide t he
a ma teur constructor with a select ion that will
meet t he requi rements of most constr uct ion
projects.

\Vith modern component parts and the hand
some enclosures available, there is apparently
no reason why every creation should not have
that commercial finish . T his, however, is not
the case. Aside from downright sloppy work
ma nship, t h ree f actors are to blame for th is
condit ion. These deficiencies are poor panel
layout, inadequate marking of controls and t he
lack of d ist inctive trim hardwa re.

T wo of the problems, panel layout and mark
ing, are usually easily solved. The control panel
should be laid out to provide a balanced ap
pear a nce a nd max imu m operating convenience
without r educ ing the effic iency of the equip
ment by poor electr ical arrangement. Labeling
and marking of the controls and control panel
is not d ifficult. The complete a nd attractive
decal sets, when applied in accordance with
instructions, give professional results. A light
coat of clear, spray la cquer will insure per.
manence of t he markings.

The desirability of trim on amateur equip
ment is a controversia l subject. The word
" trim" brings fort h a vis ion of g leaming
chrome a nd t his falls in t he same category as
caviar ; some like it a nd some don't.

For those who do, a visit to the local hard
ware store will be profitable. .Ma ny new items
of decorative cabinet ha rdware have entered
the ma rket and much of t h is has elec tronic
equipment applicat ion.

P anel handles for rack mou nted equipment
have long been on t he market. However , t hese
handles require t\..-o mou nting holes and may
not be immediat ely available. Sturdy, chrome
plated kitchen cabinet kncbs may be fou nd
in many har dware stores. T hese heavy, die
cast unit s are quite attractive a nd a r e budget
pr iced. The photograph shows two Sears, Roe
buck a nd Company #5905 "Cra ftsma n" cab
inet knobs mounted on a rack panel. T he
bright chrome and the modernistic s tyling of
these 1 14 " diameter knobs provide a custom
touch to t he equipment.
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Chrome plated ca bine t knob back plates also
have amateur equipment application. They are
available in a variety of sizes, in both r ound
a nd square types, a nd make ideal t rim for
various components. T he photograph shows
a Sears, Roebuck and Company # 5907
" Cra ft sma n" plate used a s a mounting for a
miniature meter. A 1" hole is punched in the
center of the 2 % " squa re plate and the a s
sembly mounted by the meter mounting nut.
Other components may be mou nted in the same
way a nd t he chrome adds flash to any equip
ment.

Surplus BC-191 and BC-375 transmitters
have supplied the variable inductors for many
amateur transmitters. This unit is a fine com
ponent and, complete with counter dial, pro
vides a low cost a nswer to the pi-network cir
cuitry of medium and high power transmitter s.
However, regar dless of how it is mounted, the
existing dial is decidedly antique in appear
ance.

The photograph shows an up-dated instal
lation of this dial. A Sears, Roebuck and
Company, 2¥.z ", #60:H " Cr a ft sma n" cabinet
knob is sawed off just back of the la rgest
di ameter. T he back s ide is dressed smooth with
a fil e a nd two holes are drilled in t he knob.
The hole in the center is used to secure the
plate to the old dial and the second hole
mounts the spinner crank. Credit for this one
goes to w4S YJ. The modernistic result will
be a credit to the finest equipment.

T he ideas shown in t he photographs and
described above j ust sc ra tch the surfa ce. Visit
your loca l department store and g ive your
imagination a chance. Ingenious application
of items designed for other purposes can save
you money and provide a custom touch to your
equipment. . .. \V-1 \VKl\l
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Radio Bookshop's
This is the only listing of books of par

ticular interest to amateurs. We go to a lot
of trouble to sor t through all the culch that
is printed and list the gems. Further, we
stock all of t hese books so we can give you
good fast service when the bug to improve
your library strikes.

37-101 WAYS t o USE YOUR HAM TEST EQU1PMENT
Middleton. G rid-dip meters, antenna impedonOl meten,
o!ocillo$topes, bridges, , impl . no ise genera tors, eed
reflected power meters orll co.... red. T.lls how to chose
tro uble out of ha m geO I. 168 pag"l • $2.50

"O-RADIO HANDBOOK, 151h EDITION-Orr (W6SAlj .
fhis is for a nd oway the best a moteur radio handboo!.
ever printed. a ve, 100 p a gel. $1.50

47-PRACTICAL ELECTRONICS-Herbberg (W2DJJ) . Al
mO!>1 so lid wi th p ictures. Touch. s lightly on many a s
pec ts of elect ronics: ham ra dio, .TV, trans!stor rod!os,
hl-fi , microwa ves, trouble -shooting, NOVice sta tion,
:.nlennas, test equipment, e tc. $2 .$0

1-ELECTRONICS & RADIO ENGINEERING-Terma n. One
of the most complete te d books e ...er p rin ted. 1078
pages. Theory, but easy 001 the math. $15.50

3_CYBRENETICS_Clonic book on control of
machine, a comparison.

man and
$3.$0

49-ELECTRON IC COMMUNICATION - Shra der. E...e rything
yo u need to know about electronics~ el~ct ricity, an~
radia to paS!. FCC omateur or commerciol license '!xaml'
no lions. This led hos what you hoped to find In the
Amoleur Ha ndbook: detailed thorough explanations of
every phase of rad io end elec tronics. 937 poges. ~his
is one of Ihe fe w reolly complete texts on th e sub lect.

$13.00

5-ANTENNAS - Kra us (W8JK). The most complet. book
on antennas in print, but largely design and theory,
complete with moth. $12.00

8-RADIO·TELEVISION & BASIC ELECTRONICS-Oldfield .
Logical presentat ion a nd descriptive illustration make
this an ideal book for the beginner. 342 pa ges. $4.95

' -LICENSE Q & A MANUAL-All the dope for commercia l
fCC licenses, 720 paget., become a prof. n ional for $6.00

13-REFERENCE DATA FOR RADIO ENGINEERS. Tab le s,
formu los, g raphs. You w ill fi nd this reference book on
the desk of almost every e lect ronic engineer in th e
country. Published by Inte rnat ional T.lephone and Tele 
graph. $6.00

50_MICROMINIATURIZATION _T his it. the t.tanda rd text
on the subject. Don' t see how a company library con
be wi thout this on•. Eve rything it. going to ha ... . to be
byilt sma ll.r, you know. $11.00

52-HOW TO READ SCHEMATIC DIAGRAMS-Morkt. ,
Components & diogra ms; e lectrica l, e lect ronic, ac, dc,
a ud io, rf, TV. Storts with Individual circuits and carries
lhrough complet. equipm.nts. $3.50

53-BASIC ELECTRONIC TEST PROCEDURES-Turner. This
book cove n jus t obout every poS!. ible type of e lect ronic
lest eq uipme nt and explains in detail how to use it fa,
eve ry purpose. Testingl oudio eq uipme nt, receiven,
transmitt.rs, tronsisto rs, pho tocels, d istortion, tu bes,
power • . • etc. $8.00

58-ANTENNAS FOR CITIZENS RADIO-Orr (W6SAI )
Generol coverage, mobile and direct ional a ntenna, fOI
27 m e, bond. Build & tune 'em. $1 .00

16-HAM REGISTER-L. w is (W3VKD). Thumbnoil .ketche.
of 10,000 of the most a ct ive ond well known homs on
the a ir today. This is the Who's Who of hom rodio.
Foscinoting r.oding. Now Only $2.50

18-50 YOU WANT TO BE A HAM-Hertzberg (WTDJJ).
Second edition. Good in troduct ion to the hobby. Has
photos and brief descriptions of almost .....ry eemmer 
ciolly avai lable t ro nsmitte r ond rece iv.r, plus a cces
sories. La ... ishly iIIustra t.d ond rea dable . $2.95

55-TRANSISTOR CIRCUIT HANDBOOK-Simple,
undentand explanation of transistor circuits.
of int.resting applications.

57-QUAD ANTENNAS-Qrr (W6SAI). Theory,
cc nstrc etton and operation of cubical quad, .
yourse lf Info. F. ed systems, tuning.

easy tc::
Dozens

$4.95

de!Sign.
Build-It

$2 .15

74-HANDBOOK Of ElECTRONIC TABLES & fORMULAS 
Formula' & low s, constant" sta nd a rds, symbols a nd
codes. Moth tables, misc. data. $2.9~

69-5.' SIGNALS-Orr (W6SAI). A manua l of pract ica l
deta iled data cover ing des ign and oonst ruction of highly
efficient, inexpensive a ntenna, for the omoteur bonds
that yo u can build yourself. $1.00

21-VHf HANDBOOK- J ohnson (W6QKI). Types of VHF
propagation, VHf circuitry, component limitations, an'
tenna d. s lgn and construction, t••t equipment. Very
th orough b ook ond one that should be in .v.ry VHF
shock. $2.95

22-BEAM ANTENNA HANDBOOK-Qrr (W6SAI). Basics,
theory and const ruction of beo ms, transmiss ion lin. s,
matching devices, and test equipme nt. Almost all ham
stations ne.d a beam of some ,art ••• h.r. is the
only , ourc. of basic Info to h.lp you d.cid. what beam
to build or buy, how to install it, how to tune It . $2.70

5'-CITIZENS BAND
you need know.

RADIO·RIDER - Coven .veryth ing
$3.90

23-NOVICE & TECHNICIAN HANDBOOK - Stone'
(W6TN5). Sugar tooted tMotyl recei.... ,., transmitters,
pow. r , upp li. s, antenna s; simp le construction of a
comp lete ,totion, conv.rting surplus equipment. How to
get a ham licens. and build a s ta tion. $2.85

24-BETTER SHORT WAVE RECEPTION-Qrr IW6SAl j.
How to buy a reeelver, how to tune it, align ih build
ing occessories; bett.r ont.nnas; QSL's, maps, aurora
:r.ones, CW r.ception, 55B reception, ete, Handbook for
.hort wave listeners and radio omoteun. $2.85

28-TELEVISION INTERFERENCE-Rand (W 1DBM). This is
the authoritative book on the ,ubl.ct of g.tting TVI out
of your rigs and the n.lghbor. s.ts. $1 .75

32-RCA RADIOTRON DESIGNERS HANDBOOK- 1SOO
paget. of design notes on .very possible type of circui t.
Fabulous. Ev ery design engineer needs this one. $7.50

60

75-BUILD.A.WARD QSL ALBUM- Mount your prize QS L's
in this album. Room for 100 cards in IKrch album p lus
lob.ls for jus t a bout all possibl. operating a wa rd s. A
fine way to show off your card,. $1 .95

76-MODERN OSCILLOSCOPES & THEIR USES-Ruit.,_
Second ed it ion. Sho ws what a 'scope is, what it doel
and how to us. It for radio, TV, transmitters, etc. 34t
pages. $8.00

7'-TRANSISTOR PROJECTS-Skip the theory and start
ha ... ing fun. Rodios: ..If powe red, shirt pocket, reg.n·
e ro tive, corrie r,power, h.adphone. Instruments and ee
cessoriesl sine -square wa... . g.n.rotor, preamps fOf
VTVM' s, gain eheeker, shortwov. calibrator, pha se
shifte r, subst itution box. Plus remote transiltor eer, .Iec_
Ironic compass, simple oscilla to r, lomp conlrol, multi·
impeda nce a mplifier , el.ctron ic count.r, portab le pow.,
supply .• . e tc. 52.90
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aO-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. I (s.cond .dltlon). Thll book ,tv., cIrcuit dla.
grClms. photos of most .quipmenr, and rath.r good and
complet. conv.rslon instructions for the following; BC.
221. 8C.342. 8C.312. BC.34t8, 8C·412, BC-64S, BC·9468,
SCR·274N 453A s.ri.s r.celv.rs conv.rsion to 10 met.'
receivers, SCR·274N 457A s.ri.s tronsmi".rs (conv.r.
sion to VFOl, SCR·S22 (BC~24 and BC~25 conv.rslon
10 2 meters), TBY to 10 and 6 met.rs. P£·103A. ac
1068A/1161A receiver to 2 meters. Surplul tub. index.
cron index of A/N tubes ve, comm.rcial types. TV &
FM chonnels. $1.00

lSI-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. II. Orlglnol ond conversion circuit diagrams, plus
photos of most equlpments ond full conversion dis.
cunion of the following; BC·4$4/ARC·, receivers to 10
meten, AN/APS-13 xmtr/revr 10 420 me, 8C·"57/ARC·5
IImtn to 10 meten. Selenium rectif..r pow.r units, ARC·'
power and to include 10 mete", Coil dalo-slmplifted
VHF. GO-9!T8W, BC.357, TA·12B, AN/ART-13 to oc
winding chorts, AVT·112A. AM·26IAIC, LM frequency
meter, rotctere, power chart, ARB diogrom. $3.00

82-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. III-Original and conversion diograms, plus .ome
photo of these; 701A. AN/ArN·l, AN/CRC·7, AN/URC-4,
C8Y-29125. 50083. S0141. S2208, 52232, 52302-09, rr
ARA. 8C-442. "53.455, 456-459, BC~96, 950, 1066. 1253.
241A for xtal filter, MBF (COL·4306~), MD·7/ARC.5,
~·9/APN·4, R23-R-28/ARC-~. RAT, RAY, RM·52 (531.
Rt-19/ARC·... SCR·274N, SClIt·S22, T·IS/ARC·S 10 T·
23/ARC-S. LM, ART·13. BC·312, 342. 34. 191, 375.
Schemoties of APT·S" ASB·', BC-659, 133SA. ARR·2,
APA10. APT·2. $1.00

83-THE SURPLUS HANDBOOK, VOLUME I-Receivers ond
Transmitters. This book consists entirely of circuit dle
groms of surplus equipment and photos of Ihe geor.
One of the first things you reolly have to hove to
even stort considering a conversion of surplus equip.
ment is 0 good circuit diogram. This book hal Ihe
following: APN·I. APS·13, ARB. ARC-4, ARC·5. ARC·5
VHF, ARN-S, ARR-2, AS8-7. BC·222. ·312••31.., .342.
·344, -348. -603. ·611. ·624 (SCR.522). BC-652, -654.
·659, -669, -683. ·728, .745, .764, ·799, .794. IC·923.
-1000. ·1004, -1066, -1206, .1306, . 1335. BC·AR·231.
CRC·7. DAK·3, GF·n, Mark II, MN-26. UK·S. RAL·5,
RAX. Super PrO, TBY, TCS, Reslslor Code, Copocilor
Color Code. JAN/VT tube Index. $3.00

NHP-IUlLDING UP YOUIT HAM SHACK-Pyl. (W70f).
A practic:ol discussion of point' to consider when you
or. buying hom equipment, campI... with desalptlon'
of much of the availabl. comm.rcial gear. It·s lu.t
possibl. that Pyl. might keep you from making a mi.·
take which would cost a lot more thon hi. book. $2.50

BEO-OSCILLATOR CIRCUITS. On. of the most thorou9h
treotments of the subject yet to be published. Uses the
new four·color .ystem for exploining what actually goes
on in the oscillator circuits. $2.95

BON-FIRST CLASS RADIOTELEPHONE LICENSE HAND.
BOOK. Ev.rythlng you need to know to gel your hi
license. MO«I thon a Q & A book, you'll undersland
whot it is all oboul when you get through this one.

$4 .95

QAN-SECOND CLASS RADIOTREPHONE HANDBOOK
Noll (W3FQJ). Everything you need to know to po..
the fCC exom and get slartH ..rvlclng two·woy equip·
mentA Much more thon iusl a Q & A manuol $3 .95

EGT-ELECTRONIC GAMES AND TOYS YOU CAN BUILD.
15 Odginal gomes and toy., none avoiloble commer·
cially. Te.t your steody nerves; your reaction time, battle
o lie detector, ere, Guoranleed recser, $2 .50

IVB_INTERNATIONAL YEAR800K-The 1691-62 edition
of the Inlernolionol Rodio Amoteur Yeor Book is now
oul. II contoins 0 review of the yeors VHF activities.
o synopsis of DX octivities ond new countries odlvoled,
a propogolion forecost for the coming yeor for the
Eastern, Central and Western U.S.• 10 011 parh of Ihe
world. on ARRL counlries list. world QSL bureous. etc.
Publi shed in Englond. $.75

731-HAM TV-W4>KYQ. This is the only book avoiloble
on this fosdnoting bronch of hom rodio. Describes com
plete hom TV stolion that costs under $50. Very simple.

$3.00

732-FULL SCALE PRINTS fOR MARK III IMPEDANCE
BRIDGE fROM AUGUST 1961 ISSUE OF 73. TheM en
lorgements of the published scole drawings greotly
simplify home construction of this terrific piece of tesl
equipment. A complete copy of the original article is
else included. $1.00

G.93-RADIO CONTROL HANDBOOK by McEntee. This Is
the largest end most complete book ever published on
the subject. 304 pagesl 11 covers In delail every possible
cspeet of rodio control. $4.95

Order Form

87-MRT-90 CONVERSION MANUAL-This 12-page book.
lei conlains full Information on converting the 19 tube
MRT-9 or MRT-90 transceive,. Into hot little dual con·
vers ion rigs for two meters. Compiele conversion plus
originol diogrom. J.50

I 86-CONVERTING BC453 TO SSB $3.00 I
I 3 5 8 9 r3 16 18 21 22 23 24 28 32

37 40 47 49 50 52 53 55 57 58 59 69 74 75 76
79 80 81 82 83 86 87 R235 R245 B8l MMD

NHD BEC BON QAN EGT IVB 731 732

C ircle the book numbers you wish to order.
Please include cosh. check. money order ••.
or someth ing we cen deposit in the benk.

R235-RADIO CONTROL fOR MODEL BUILDERS-Winter.
One of the best and new.st book. ovailoble on Ie.

$4 .25
Name . . . . . . . . . . . . . . . Call .

R245-HOW TO USE GRID·DIP OSCILLATORS-Turner
(K6AI). Con$truction & uses, an Importanl book. $2.50 Address • • • • • • • • • • • • • • • • • • • • • •

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

(N.Y.C. add 3% tax)

G-83-fUN WITH ELECTRICITY-this book avght to fire the
imogination of Ihe experimenter. 8uild a golvonometer,
a de molor. an ee generator, a .olenold, a spark coil.
a Teslo coil, etc. Helps teach the bOlies of .Iectricity
while having fun w ith slmpl. projects. 128 pages. $2.65

MMD-ELIMINATING MAN MADE INTERfERENCE-What
makes it. how to find it, how to cure It In homes, fac.
lories, outomobiles. aircraft. boots••tc. Or moybe you
hoven't bMn plagued lalely. 160 paoes. $2.95

City. . . . . . . . . . . . . . State . . • • • • • •
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A PNP-NPN CPO
Roy McCorthy KbEAW

V ARIOU S classes of amateurs, or amateurs
to-be, build code practice oscillators for

numerous individual reasons. Among these are
the desire to learn the code or to improve
their proficiency, or to just plain build one
for the fun and self-satisfaction of doing
something or learning something. This oscil
lator circuit was intended along the latter
lines, but it is very useful in keeping the old
fist from getting too rusty.

The circuit uses the old P~ lP_NPN tran
sistor arrangement which is commonly used
to explain the PNPN type of transistor. Three
resistors (actually two fixed resistors and a
potentiometer) plus a crystal type pillow
speaker complete the oscillator. Power is fur
nished by a 9 volt transistor radio battery,
with a current drain of less than 100 micro
amperes. A crystal diode could be used to
rectify a little RF from the rig for monitor
ing of your keying while transmitting, but
the battery supply should be used until the
oscillator is working satisfactorily alone.

The tone produced is quite pleasing, being
very rich in harmonics. The actual waveshape
across the speaker is nearly the same as that
of a normal RC type relaxation oscillator.
Sound pressure build-up in the piezo-electric
crystal speaker does cause some distortion and
flattening of the normal curve, and in fact the
oscillator can be frequency modulated by blow
ing or talking into the speaker.

By now the reader has probably guessed
the secret of operation of the circuit, in that
the inherent capacity of the speaker is the
hidden circuit component. The one used meas
ured about .003 mfd. Incidentally, a number
of pillow speakers have various low impedance
coils, rather than a piezo-electric crystal-so
be sure before you buy it. Lower tones than
the range of the tone control can be produced
by simply shunting the speaker with a fixed
capacitor. Or omit the speaker, using only a
capacitor, and about 9 volts of signal is avail
able to drive an audio power amplifier. In this

case the oscillator may work over a range of
from a few cycles to 10 kc, depending on the
size of the fixed capacitor.

The circuit is essentially a form of an
astable multivibrator, in which both Ql and
Q2 are cut off until the emitter voltage of
Q2 rises to about the same voltag-e as is on i.ts
base which is applied through Rl. The emit
tel' voltage on Q2 rises at the rate at which
the speaker capacitance is charged through
the potentiometer, R3. Q2 is cross coupled
to Q1, so they amplify regeneratively, ca1:1s
ing complete conduction of both, thereby rapid
lv discharging the capacity. The cycle then
repeats itself indefinitely or until power is
removed by opening the key.

One peculiarity of the circuit should not
be overlooked. The PNP transistor must be
conducting slightly in order to amplify and
enable the circuit to trigger. Therefore at very
low temperatures where leo of the transis
tors is low and the base to emitter voltage
is increased, R2 may have to be increased in
value or omitted. At high temperatures the
reverse is true. The values specified gave good
operation with a number of similar transistors
at normal room temperature. Incidentally, the
crystal speaker could easily be ruined by leav
ing it in a closed car on a hot day, or exposing
it to other sources of heat.

Construction is non-critical-a finished cir
cuit works as well as the breadboard-which
is unusual in present day electronics. If you
use transistor sockets and find it a bit dif
ficult to make solder stick to them a tiny drop
of acid flux makes a world of difference. Need
less to say, the acid flux must be carefully
washed off with alcohol immediately after
soldering, else stray leakage paths and corro
sion will set in.

\Vhile the output is low, due to the low cur
rent drain, it is more than sufficient for code
practice in the normal quiet ham shack. A
major advantage is that it keeps the code
practice in the ham shack, and not on the al
ready cluttered up CW bands. . __ K6EAW

Variable Pitch
Pi-Network Inductor

E DGEWOUND, copper ribbon inductors, similar
to the E. F. Johnson Company 200 and

232 series coils, are frequently available on
the surplus market at very reasonable prices.
These inductors will handle substantial power
levels and would be ideal for use in high power,
tapped pi-network tank circuits except that
constant pitch winding is employed. This com
plicates their use in band-switching circuitry
since the required form factor may not be
achieved at the higher frequencies.

Modification of these inductors for band
switching, pi-network use is a simple task. The

'" ..., ca -
2N466 2N306
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edgewound copper r ibbon is supported by three
notched Micalex bars and mounting feet are
attached to two of these. The clips securing
one end of the insulators are removed and the
end turns pulled out of the coil. T he spacing
of the remaining t urns is progressively in
creased by ' inserting the t urns in every notch
for the low frequency section, every second
notch fo r t he med ium f requency section a nd
every third notch for the high frequency sec
tion. The photograph shows one of t hese in.
ductal'S modified in this fashion . Addition of
ceram ic post, mounting insulators complete
the coil.

Total inductance and the posrnons of the
taps will be determined by the desired LC ratio
and circuit "Q" and these are fixe d by the
operating parameters of the final stage. After
t he tap locations are determined, copper st r ap
leads are sweat soldered to t he inductor and
connected to the tap swit ch.

Suitable t ap switches may also be found on
the sur plus market. Since mil itary equipment
is required to work into a wide variety of
an tennas, tank circuit voltages and currents
are often extremely high. As a consequence,
very heavy duty ceramic swit ches are used in
relatively low power equipment. U se of t hese
swit ches and t he modified inductors will go
a long way toward reducing the cost of high
power amplifier construction. . ..\V4\VKM
Photo Crcdit : Morgan S. Gassman, Jr.

BOUND VOLUMES
Vol ume I, Numbers I t hru 15, bou nd in a

li brary binding with complete index, 24 ka ra t
solid gold leaf title on bind ing, gua ranteed •• .
14.98 (plus 2¢ for postage and handli ng) .

IT'S CANDEE FOR
FEBRUARY BARGAINS!

ARC AIRCRAFT RECEIVERS - IDEAL FOR
LIGHT AIRCRAFT, CAR, HOME, BOAT

R-19 ' 118-148 MC. Excellent cond it ion. With 28V
dyn~motor ...... . .. . .. .. . . .•.. .... .. . . . . .. $49.95
R.22 : 540-1 600 KC. Excellent condition. W ith
28 V dy nomotor . . . . . • . . . . . . . . • • . • . . . • . . . .. 49.95
Either of above, w ithout d ynamotor .•.••. . . • 39.95

COMMAND GEAR
Famous 0 -5'er. 190-550 ke. The receiver you've been
looking for at only. , .... ..... . .. ... ...•.•• $9. 95
BC·454 /R-26 : 3-6 Me. 7.95
BC. 455/R-27: 6 -9.1 Mr;. . . .. . . . •. . . .. ... •.•• 7 .95
MD_7 MODULATOR : Special ... . . ....... .. . • 3.95
T-18 /AQC-5 XMTR . 2.1 -3 MC e xcellent condition 4.95
T.19 /ARC-5 XMTR:. 3·4 MC e xce lle nt cond it ion . 7.95
T.201 ARC-5 XMTR . 4-5.3 MC e xce llent condition 4 .95
T-21 /ARC-5 XMTR. 5.3 -7 MC exce llent cond it ion 4.95

HEADSET BARGAINS!
HS·23: Hi impedance. Lec-her covered heod-
b-md. Bra nd new. Grea t buy. Onl y $5. 95
HS-33: Low impeda nce . Leather cove red hea d-
ba nd Brand new. A J. J. Ca ndee Specia l. . . 6 .95
Hi Fi' Headset : 15,000 cyclesl Brand new w ith
cho:omois cus hions. Terrific! On ly . . . . . ... ... . .. 9.95
CD.307A Headset Extension Cord : Brand new.
Approxi mate ly 5 ft . length. Onl y . . . . . . . . .. .. .98

APX·6 TRANSPONDER
A midget warehouse of partsl Blowers, three
Veeder- Root counters, I. F. st r ips, cav ity, ove r
30 tubes, etc. Includes 3E29 tube. Good condo
A STEAL AT O NLY $9.95
APX·6 Manual ••.... •• ... . .....••..•• ••• .• . $1.49

YOU GOT ITI WE WANT ITI LET'S DEAL?
We're pay ing top $$$ for GRC·9; PRC-6, -8, .9,
-10; GN-58A; All elect ronic te st equip .

All ite ...~ f'nn n" r '"",k , Ca liJ., . u b je., t to pr ior . ..le .
I,. Co liJ. o dd 4 % . M in. o rder ' 9 73.

J. J. CANDEE CO.
509 No . Victory Blvd ., Burbank , Calif.

DOD oreo 213 - VI 9~2411

244 S. Park Avenue, Tucson, Arh:ono
DOD area 602 - 624-2014

HAM SHACK NOVELTY
Authenric-Iooki ng, two-color certificate claiming tongue
in -cheek ownership of an acre on the Moon's surface .
Ideal gift or conversation piece for shack, ba r , den or
office. (Sre Pe, 119-Jan. 61. CQ.) With 1{01d seal and
name and call inscr-ibed only $1.00 each. Six for $5.00.
R..nfl check or M.D. to-

BOX DXG, 173B - 201 St.. BaysIde 60, N. Y.

TELEWRITER FREQUENCY
SHIFT CONVERTER

$189.00 Rack Mounted- $14.S0 for Cabinet

The New Model "K" Telewr iter Converter (des igned by M. J. " Don" Wigg ins W4EH U) inc ludes: I. L.inear. aUdi~ disc r imi nator
with high Q torolds for maximum in terference rejection . 2. Ad~anced keying t ube circuit t o eemuensate f ill" dntortl on Wit h fronl panel
control. 3. Se parate magnet ecrrent supp ly with mill iammeler. 4. Dual eye ind icator . 5. Chass is termi na ls for polar r elay bias . S·R
re lay, and loop. 6. Front panel jacks fot" keyboard an d print&!'. 7. sene-n ee. and Polar ity Revenlng swttehee. For further Information
.wid reeGndltloned teletype list, wrife : Alllronl"·Howard Coa.. Box 19, Boston I, Mll$f. (RithmDlld 2·0048)
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NOW!
Space Raider

brings you the K6CT

D
I
V
E

POLARIZED
S
I
T
Y

BEAMS
20 -15-10-6 METERS!

- a major advancement in antenna
design concept and performance.

The famous "K6CT POLARIZED DI 
VERSITY BEAM." One year of observe
tion brought forth the design. More
than enother year in octual test (not
range but normal installotion) proved the
va lidity of design concept, which vastly
improves forword gain, front/back ratio
and reduces the 80% of QSB caused by
polarization shift to a very low minimum .

The new SPACE RAIDER Polorized
Diversity Beams provide the ultimate in
performance, with forward gain, front/
back end side rejection adva nced to a
new all-time high.

SPACE RA IDER Beams priced from
$44.50 up. F.O.B. Pasadena, Cal iforn ia.
Inquire direct or through yo ur local dis
tributor.

ANTENNAS
1076 EAST WALNUT STREET
PASADENA, CALIFORNIA

DOD area 213 • SY 2·2526
TWO METER POLARIZED DIVERSITY

BEAM COMING SOON

New Products

Bumper Mount

One of the major problems in bumper
mounts has been the wide variety of shapes to
be fitted . New- 'I'ronlcs has come up with a
clever solution to this puzzler: a flat alloy
steel strap which fits tightly against any shape
bumper, large or small. The whip receptical
has a standard %-24 thread and adjusts for
vertical position of the whip. \Vanna know
more? Drop New-T'ronica a card at 3455 Vega
Avenue, Cleveland 1~. Ohio.

Index To Surplus

Roy Pafenberg "'-IW K ~I has come up with
a really valuable idea. He has taken the time
to check back through all of the past issues of
73, QST, Electronics \Vorld, Radio-Electronics,
and ... er, CQ, and has made a complete list
of all of the articles that have appeared about
surplus. Since thi s ran to over 100 manuscript
pages it was obvious that we couldn't publish
this in 73. Thus another book was born. \Ve've
gotten this set up in book form and had it
printed for you . It lists all pieces of sur-plus
equipment alphabetically and g ives a listing
of all articles on it and a digest of the con
tent of each article. This should be invaluable
to anyone interested in converting or buying
surplus equipment. It also lists all of the
surplus conversion books and their content.
$1.50.
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·DO W- KEY COMPANY. t"~~N~n~::LU

~~~~~.~*>-'~ I/- i4>--I! , -
R.dw. IM.rl....,... and For ALL Amatlur TrUll-
N. II, .. All M..... sa t mitt..... Gu nlUd I.r
Wa'" R.c.I ...... Makos W d 500 Watt l P III' PI.
Wi d, R~tl.. Str.n..... N. t . , Llrtk Dl l'9d FMd.
CI• .,....a All BUldl 1 Lla ht, N..t, W, atborpraaf

Complete os lhown total leneth 10Z ft . with 81 ft. of 1J obm
b. lanced f&lld lln ll. Bt-lInp.ct molded rllson. nt t r.PI . (Wt. I 0&.
1" % II" lood. YOI.I Just t un. to d••lred band for bumUII:. r..
lulu. Es:ceU.ot for ALL world-wid, Ihor t · \\'ave reclliven and
IlmaUUI' tran.mlttert. For KOVICE AKD ALL CLASS AMA
TE URS I NO EXTlM TOKERS OR GADGETS NEEDEDI
Eli fIl tDatei 5 loo.nte .01.....0.. . Itb ellcellllllt PIIrform~
gu.ranl-'. Use .. lanrted Y fir I II band pew" .IlR. NO
tlAYWlBK BOUSE APPF.A.RAKCEI EASY INSTA.IJ.ATIONI
1l0-fO-20-15-10 meter b.ndJ. Compillte. •••••• • • ••.• •••• 514. 95
40'~ '11l-10 fIllltlor' bandl. 54-ft• • OL. (be.t tor w ow 11'1'1'1) 13..95
20 · 111-10 metllr band•. Du.1 T r.p. 2f-ft. • ntenn• .• • ••••• 19.N
S E ND ONLY ».00 (ealh. dt.• mol and p.,. polI tmu bal.ne.
L'OD plus posta,. 011 arrlnl or send full prle. tor POItpdd
dIlU~'r7.

AYaH. ble on17 frofll:
WESTERN RADIO - Dapt. A7.2 - K.c:un.v, Nebroska

WITH DOW'S

PREAMPLIFIER
Get li,n.... you d idn 't hurf

Not. gimm ick. but a trited'
and proven acceuory. P,e_
ci~j on m<tde, f\.llly backed by
Dow-Key's t radit ional Factory
Wa..anty.

HELP YOUR RECEIVER!
The [)I(C_RF9 Boost...- i$ •

price ••• $1 0.75 50 to 70 ohm impedance
.. .. ma tch ing "~nd 1''''-

. m.pM..... guar..nt~ to inc<ease the over-all ga in by 1 to 6 "S"
u,:"ts on all bands ( 1.5 to 30 me ) . To improve sensi tivity, _ <Ie.
w,th OX, and br ing up we.ak uninte lligible signals, you'll want ..
DKC_Il:FB. Designed for reee;v"rs up to the $300 clus.

Car Roof Antenna

,

•

GAM Electronics has a new mobile antenna
for roof-top mounting. This one only s t icks
%" through the roof, leaving no bulge in the
inside upholstery. Roof-top mounting p rovides
a much better signal , el iminates dead spots
and picket-fence effect. The TG-2-R has a hal f
wave whip and a built-in matching trans
former. It tunes from 144-160 me. Brochure'?
write GA~I, 138 Lincoln Street, Manchester,
New Hampshire.

•

Write 'or Green Sheet and Supplement

I 15 V 60 cy sec 3600 vet

30 rna Sl·~ ;iO-.
OTHER BUYS

•prl

@

TRANSFORMER
SPECIAL

-,""""""","""""""""",""",",",,",,,,,,,,,"".""111111111.· '· -• •
~ Please send your catalogs. ~- -• •
: Name Call :- .• •- .
: Address :• • • • • • • • • • • • • • • • • • • • • • • •- -· -- -• C -: ity . . . . . . . . . . Zone . .. State . :• • • • •· -· -· -
1 BARRY ELECTRONICS 1· -: 512 BROADWAY :- -
: NEW YORK 12, N. Y. • WA 5.7000 :· -• •· -, " 1 1 1 1 1 1 ' 1 1 ' " 1 1 1 ' " 1 1 " 1 ' 1 ' 1 1 " 1 1 1 1 1 1 1 1 1 1 1 " 1 1 1 1 1 1 1 1 1 1 1 " 1 I I I " ' " I I I .~

i I
All-Band Mobile Antenna

I

I r I-
The engineers at Naw-T'ronics have been ex

t ra busy of late and have come up with a fi ne
arrangement for all-banding the mobile an
tenna. All kinds of coil tapping arrangements
have been tried in the past and most of them
lead to almost complete frustration on the
part of the poor operator. N -T has a good
practical system: sepa ra te resonators for each
band. The base whip has a hinge arrange
ment so it can fold over for resonator chang
ing or garaging. Each resonator can be
matched to your particular car by tun ing it
with t he stainless steel adjustable rod. There
are two masts available, one for bumper
mounting and the other for fender or deck use.
New-Tronics will be pleased to send you fur
ther information is you'll card them at 3455
Vega Ave., Cleveland 13, Ohio.
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These units ere all brand new in their orig ina l
cartons end are complete with tub e shields, less
tubes. Man ufactured in 1955-56.

AN/SRT-14 SUB-ASSEMBLIES
Le ft to righl. lop to bottom: frequency Converter Unit
11B; One me Step Generator Un it 10; Frequency Can 
verier Unit 9; 100 kc Ste.p Generator Uni t B; fr eq ue ncy
Conve rte r Unit 5; and f requency Converter Unit 11A.
The~e ore described in more de tail in the o rtide on
page 44. These units may be used sepo rotely or 011
toget her 01 a fr equency synthesizer .

Unit 5 $7.50
Unit 8 10.00
Unit 9 10.00

All six units .

RITCO

Unit 10. $10.00
Unit 11 A 5.00
Unit 118 10.00

.. . . . .. $40.00

Box 156
Annandale, Virginia

LETTERS
Dear Mr. G ree n :

I w a s ve ry interested in t he article b y you r c on
tribu tor. Roy Pafenberg , W4WKM , on the grid d ip
oscillator . in your Jan uary 1962 issue. Roy seemed
to b e very enthusi as tic about th e prod uct. as w ell
he should be . This Japanese impor t . at $36.95. is an
almost exact copy or a w ired versio n oC the K n ight
Kit G-30 Grid Dip Oscilla tor, which has bee n b u ilt
by ma ny h a m s a ll over the cou ntr y . T h e price of
the Knight-Kit is $22.95. A s a h am I would prefer
to spend only $22.95 a nd a plea sant even ing build
ing a grid dip oscillator . The Knight-Kit uses a ll
American parts . but t h is is on ly a passing observa 
tion.

Lou D('l[~tt~ 1 "" St'W

Dear Sir:
We will train vcu at home to operate Heavy Construc

tion Machinery. If you answer immedia.tely you will get
the F REE Ra il roa d Telegr aph ers Course. Would you
like to be a. F ederal Postal Cler k in the clu b ca r of t he
Santa F e Ch ief 1 Mix wit h Movie S ta rs ?

F i.rat you h a ve to do something for me. That's the
American Way.

Last year I ma n a&,oo to buy a &,ift subscriptio n to
Datman on Sideba nd, or w hatever you ca ll your maga:r;ine,
for a f r iend a nd I don ' t know when it ex pires but I
would like to r enew i t. for 2 years. However, I suspect
1 may be a little late and perhaps he lost faith and re
newed it hisself. I n oth er words I don't want to g ive you
t.he money if you' re just. going to slip it in t he beer kitty
because h e alr eady came t hr u . If' he did I'll still get
him 2 yrs a dditional-he's only 40 or so-will you handle
this pleaseT B ill me or ask me for the money a nd fix hie
stencil.

Ken Cole W7IDP

WAYNE GREEN LOSES SHIRT
I have now proven positively that it is not possible to keep subscription prices at $3

per year and at the same time put out a larger magazine • ..even with the most rigorous
economy measures.

LIFE
$30

40
50

$7.00
9.00

10.00

$3.00
3 .50

Present subscription rates
New rates, effective March 1. 1962
New, new rate, sometime in the fall

One Year Twa Years Three Years

$5.00
6.50

4.00 7.00
All $3.00 subscriptions received after March first will rec eive 10 issues.
CLUB RATES: Club secretaries may send in subscriptions in groups of five or more and deduct
50¢ per subscription for the club.-----------------------------------------------------------------_.
. . .. . . . ..... . .. .. . . . .... . . .. . . . . .. .
name call

. . . .. . .. . . .. .. . . . .. . . .. . . . . . . . . . . . . .. . .
name ca ll

••••• • • • • ••• • • • • • • • • • • • • •• • • • •• • •• • • • • • • • •• • • •• • •

• ddr... 10TH I
•••••••••••••••••• • • • •••••••••••• • • •• • • • •• • • • • • •

. dd,... 10 TH)

• • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • ••••••• •••• • • .. . .. . . . .. .. . . . . . .. . .. . . . . .. . ..
city

o $3.00 one year

o $5.00 two years

o $7.00 thr ee years

Start with: current iss ue 0

zone state

D $30 LIFE

o Renewal (I thin~)

o New subscription
(I thi,k)

next issue 0

1379 EAST 15th STREET.
BROOKLYN 30. N. Y.

city

o $3.00 one year

I 0 $5.00 two years
I
I 0 $7.00 t hree years
I
I
I Start with : current issue 0
I
I

i 13 /}t11911Jini

zone date

D $30 LIFE

o Renewal (I thin~)

o New subscription
{I thi,k l

next issue 0

1379 EAST 15th STREET.
BROOKLYN 30, N. Y.
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SCR.522 SPECIAL
NEW LOW PRICE: $14.95 BUYS

2.METER RECEIVER & 2/6/1D METER XMTR
SCR-522 reve, xmtr, rack &
case, exc. condo 19 tubes in
clude 832A's. 100-156 mc AM.
Satisfaction grtd. Sold a t leu
tha n the tube cost in surplus'
Specify whether fob Bremer·
f O B Bre me rton, $14 95
Wash . Wt 75 lbs. •
Add $3.00 for complete t.ch
nical data group including
original schematin & pam
lists, I. f ., xtl formulas, instruct....,;,,;:;.--,.
for AC pwr sply, for revr can- .
t inuous tuning, for xm tr 2 -meter use, and for putflng
xm tr on 6 and 10 meters.

SAME, but le n calibrat ion book".. .. 25.00
AC PWR SUPPLY for TBX & LM
EAO. Mode for TBX revr, furnisnes 011 req uired
voltages. Input 115 v 60 q. Brond new, original
pack, with spores. With mating output plug, scne
motic, ond conversion data to higher outputs (for
example 200 v 40 rna, plus 6.3 v 2 A). $14 95
FO B San Diego, Ca lif. . . . . . • ... . . . " •
for use with LM freq. meter odd $3.00 for " LM pwr
kit" which includes LM input p lug, revised schemotic
conversion, ond ports needed for the 12 v LM heater
requirement.
TIME PAY PLAN a vailable for o ny p urchase over
$150.00 tolol,

R. E. GOODHEART CO.
BOX 1220.CC BEVERLY HILLS, CALIF.

NAVY'S PRIDE RECEIVER
RBS: 2 to 20 me 1.4·tube superhet has voice filter f~r
low noise ear-saver AGC, etc.. Strictly for communi
cationsl Very hotl I.f. 1255 kc, Checked, aligned,
w/power supply, cords, schemotic, instructions, fob

6~1;le.s~~~. .S:~: . ~~ . ~~~ . ~~~~I.e.s: . ~~.I~f: $99.50
ALL-BAND RECEIVER

R-45 /ARR-7 : 0.55 to 43 me A1, A2, A3 . Unused Air
force surplus, cost Gov't $750.001 Includes our own
60 cy pwr sp ly for htrs, B+, and the DC for the
rcvr 's automotic tuning motor. This revr has every'
thing l Xtl If filter, 6 lelectivities, BFO, S-Meter, Afl
Rf Gain, Noise limit., etc.. Sharp and Hotl B.st buy
toda y for OX, If is 455 ke, ideal for double ~n'
version with either BC-.453 or QX -535 deSCribed
above. Befor. shipping, we have a painstoklng Com
municotions radioman inspect each unit thoroughly,
check it, align it, bypass reradiation supp!essor, im
prove ant. impedonce match and hong hiS OK tog
on it. W I sm e motic, olign, data, etc.. absolutely ready
to p lug in ond use ••• nothing else $197 50
to do, fOB Son Antonio, Texas.".. •

RCVR/SPECTRUM ANALYZER
A. N/ APR.4 rcvr is 11-tube superhet os I. f ., S-meter,
etc. for the 30 me output of tne tuning $69 50
units. Alig ned, OK, fob Los Angeles ... •

g~-;1~'h~7;e~80~u3~ .3.8:~~. ~~;. ~~~~~~ $85.00
TN-". 975·2200 mo•••••• •• •• • •· ··· .. $59.50

LM FREQUENCY METER
Good. used cond, With matching calibrotion book,
xtcl., schemotic, power supply doto. $49 50
f.O .B. Pensa colo, f lorida. Only . . . .... •

POPULAR Q·5'ER
BC-453-8: 190-550 kc; I.f. 85 kc, Use as revr, as
tunable I.f., oS double- conversion for other revn..
Checked out, good cond., w/schem., a lign. instr.,
pwr sply data, etc. RailEx only, fob $12.95
Los Ange les . ••.•..••.••.••••.. • • •. .
for f ixers : Same, inoperative ... ... •. . •. · · •• • .$5.95

QX.535 RECEIVER
See p. 66 Dee. 73 or write us for reprint. This is
the BC-.453-B in handsome eese with xfrmr-type pwr
sply, speaker, <:,11 controls, phone jock, $37.50
rea d y to plug In and use •• .. • ·· · • •·•

EICO VTVM

) Big Wheel

Products

/

New

FEBRUARY 1962

T he E ICO model 222 is available in kit form
for $27.95 and wired for $42.95. This unit pro
vides direct reading measurements of ae and
de voltages up to 1500 volts in 5 ranges and re
sist a nce from 0.2 ohms to 1000 megohms in
five ranges. Handles Be from 30 cps to 3 me,
and up to 250 me can be read using the HVP
probe. Peak-to-peak readings are possible with
the PTP probe. The regular probe has a clever
swit ching arrangement for a e volts, de volts
and ohms.

Cush-Craft is justifiably proud of the new
clover-leaf VHF antenna which they claim will
provide a gain in all directions (360 °) which
compares favorably with a seven element yagi
in its favorable direction when dual stacked!
This new design looks sure to be popular. It
provides an S WR of 1.2: 1 or less over a 4 mc
bandwidth and a gain of 5 db over a halo. A
card to Cush-Craft, 621 Hayward Street, Man
chester, N.H. will bring you the details.



•

BErNG naturally curious (nosy) I like to
hear what's going on in t he area on 2

meters. The sta nda rd 16 element collinear is
an ideal monitoring' antenna due to its very
broad horizontal pattern, but it will st ill op
erate in only one general direction. The Split
32 is a set of two collinears mounted on the
sa me tower using two independent rotors.
When properly connected together, it permits
nearly inde pendent operation in any two direc
tions with 32 elements available for one direc
tion when required .

The graph shows that the actual perform
ance is just what might be expected . Curve A
is the pattern of the 32 element antenna ro
tated as a unit. T he F / B ratio is about 9 db,
and the beam width 55 degrees. T his is an
unusually broad pattern for 32 elements be
cause they are stacked up rather than side by
s ide. The vertical pattern will be extremely
shar p.

Now if only one of the sets is rotated, curve
B results. Notice that when the sect ions are
at right angles the response in the original
direction drops only 4 db, or 1 db less s ignal
than would be received with a plain collinear
in the firs t place. This proves negligible in
teraction. But any signa l in the new 900 direc
tion is increased about 34 db. \Vhen the two
sets are phased for ma ximum foreward gain
there is a slight cancellation when they are
placed back to back. This is due to the 1800

phase difference between the sma ll back pickup
and the main lobe signa ls .

F ig. 2 shows t he fee d system used. I brought
both feed lines into the sha ck for versatility.
The S'VR of each antenna on the coax s ide
of the balun r ead less than 1.2 :1. Since the
true impedance is thus very nearly 52 ohms,
the common feed point would be 26 ohms. A
quar t er wave sect ion of 36 ohm line (two
pieces RG-59U in parallel) restores the line
to 52 ohms. By keeping all lines at 52, a
transmitter can be connected to one, or both
sections of the antenna with only minor
retuning.

Exact construction details are not available
since the antenna just g rew. The inner mast
is two 12' sect ions of very heavy 1 %" alumi
num tube. The outer mast (lower beam ) is a
12' section of 1%" aluminum tube. Nylon or
Teflon spacers are used in the space between
these to prevent binding as the a ntenna bends
in the wind. The ent ir e antenna weighs about
40 lbs. Two alliance automatic rotors are used.
Anyone attempting to build a simila r antenna
should consider a heavier outer mast, a s the
present assembly sways vigorously in a st rong
wind.

The results of using the Split 32 for several
months have been most interesting. Both sides
of a QSO can be easily monitored or you can
join into otherwise impossible three-ways. One
section can be used for experiments while the
other remains on duty. And last but not least,
such an antenna could be invaluable for em
er~ncf operation.

J

/

•

./
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Tom Lemb KBERV
1066 Larchwood Road
Mansfie ld, Ohio

Split 32
on 2
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.--Swan SSB Transceiver-e-e--i
,

6 $275
": -.. Net

•,.
i• 0,. band 130-watt transce iver.

See o ur ad in January 73 or se nd for spec. shee t.
Available for immediate shipment SW-120-140-175.

ELLIOTT ELECTRONICS, INC.
418 N. 4th Ave ., Tucson, Arizona

300n
OWL

BA!..UNS
RG-S

06-8

EXTRA
COAX AS

NEEDED
FOR

PHASING
52A

ANt
COAX

PATCH'
PANEL

TEE
37A

52 A

Q MATCHING
SECTION

: OF TWO PIECESU
RG-59

Fig . 2

'"0
"'0

'00
"0

.'"O""b

00
"'0

150
'0

°

.0
"0

C urve A: Rotat in g 32 elements. Curve B: Rotating upper 16 eleme nts, lower 16 elements fi xed.
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Products

More New

GLASS BREAKS
Yes: J. J. GLASS finally broke down
and moved his incredible surplus
buys across the street to new quar-
ters,

Jf'n you're out this w~ drop in and see
our huge new place and e huge new stock
that we had to buy to fill it to the rafters.
Ifn ?'roUT're not coming by then send for
our ree catalog. OUf prices are so low it's
almost like shoplifting.

J. J. GLASS CO. 1624 S. MAIN
l . A. 15, CAL.

-
,

RCA CRM·P2A·5 Citizen ' , Band Yro nsc. iY. f. l·chonnel,
crysfol. full .5 watts input. 6/11,5V or 12/115* , Complete
with cobl." instruction book, FCC forml. mike-spkr.

11 Ib,. ,hipping wgt. per unit.
$75.00 pro"Specify whlch, $39.50 ea.

Original COlliNS KWM·I OX Adopter Kit wi th tnstrue-
tions. Allows xmting and receiving on different channels.
NEW $15.00 postpaid.

Western Electric dial telephone . Ext. cond.•• . . $4.95 ea.
2 for $8.95

Radiasonde Tranlmitter-T.J0.4/AMT.4A, 16SO Me with
RCA 5794 tube and gnd-plane antenna . • • • •• $2.50 pp

Write for FREE CATALOG

ALVARADIO INDUSTRIES
po. BOX 151· A NO. HOLLYWOOD, CALIF.

73 PUBLICATIONS
Back issues (a ll except Jan. '61) 50¢ each
Bound Volume I, Numbers I-IS

(with index) . .. .. . . . .. . . . . . . $15.00
Impedance Bridge full scale prints

(Aug. '6 1) . . . . . . . . . . . . . . . . . 1.00
MRT-90 Conversion Booklet (Oct.

·61) .. .... .... .. ........ .50
HAM-TV (see J an. '62) ... .. . .. 3.00
HAM-RTTY ..... .... ........ 3.00
1962 Amateur Radio Yearbook . . .75
Index To Surplus .... . ......... 1.50
Cumulative Index (Jan. '62 issue) .10

70

Coax Switch

Bav-Rov has a new one: One pole double• •
throw, with built-in connectors for your choice
of BNC-UHF-TNC, etc. The coil uses 115
vue. w or ks up to 1200 me. and is rated at 75
watts, making it ideal for receivers and me
dium power transmitters. wrtte Bay-Roy, Box
7503, Cleveland :{O, Ohio.

Only $985.001

'I'elrex seems to be out in front in the an
nouneement of expensive antennas. This mon
ster four bander is fed with a single coax
feeder and gives you a whopping signal on
10, 15, 20 and 40 meters. This gives you three
elements on 20 and 40, and four on 15 and
10. The boom length is 33' and the beam is
designed to operate best at the 61' level.
Weighs only (1) 175 pounds. There is some
question as to how many distributors are
stocking this model and even fewer have it on
display. Maybe you'd better send for info from
'I'elrex , Asbury Park, New J er sey. If you
mention it they will also throw in dope on
their Duo-Band Kit Antennas. They may even
throw it in if you don't mention it.

February Last Year

we have a few copies of this issue available
for those of you that missed it the first time
around. 50c each. There were s ixteen feature
articles in this issue, starting with a combi
nation six meter and eighty meter transmitter
(tuned up to the l\lARS 4.4 me frequency),
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li nde n, New Je rMY

Now you can buy a miniaturized gain ·
antenna for your ·'ROOFTOP· ' without

ceiling bulge!
• Same" db ga in as TG·2
• SWR }wtler tha n I..:i to 1 " jlh

.52 ohm lin e ,
e II r l'lIw l ica lly S('alf"d IIMtch ing

tra llslnruwr .
e I.r" than 2'/4·' ;. I..w r roo f.
e W ill ' la nd Ill' t o I j,() walts RF

powrr.
e Staill lrss spri n o: steel \. hip. %

wnv r- lon~ . :\hy be r-ut to j-our
,sl'c'c'i fi c rr r q lw i lc y .

EASY TO INSTAll
no Med 10 'emoff uphohtery!

1
1
I

. i~~
";~";--::>" 1

~( n" ll t ' Irorn ;'ui. I M ('l lln t~ flat; only
cid.. by inse r- tinu I \1~("S %" ins ide
through V," hole. I m o l. _

Spuial F u qut'1,cif>J IIt·ai/abl,.
ComiJ CCrJl ph 'f' with lZ Fo ol
Cabll

on• ......w

:\IODEL
~o. T G ·'!· R
1I+4· l tiO me)
PAT. PE:'\I) .

All pTiN'1 FOR Unlien, X. J . Some quant lliel limited. l'rleft
sulojet't to ('hange without notice.

A_62~I'han tmn anlenna 20-29 me, han ,llet 50 watta, Kreat fnr
10 mete rs.• .• .••••. . ... .• .. ...••• . . • .. .... .. . . . . NE\V 1.25

DROP IN FOR OUR SATURDAY SPECIALS

PLENTY OF FREE PARKING

Thousands of Items- Thousands of Barga ins

AVOID
&EILING BUlG!

Rig ht on Highway U. S. 1

1920 E. Edga r Roa d

AT K- T ' - cameTI w/ lcollOAC'Ope Ind I II tubes, A t about %
last surplus price and 5% of g(W' t price. l ,Jnew. . . • .•. 79.95

Receiver-Monitor for ATK •..... .. .... .• .• L / new. 29.95

AT X- Transmitter used w/AT K-eamera. Ind. Inlt'nnl. 39.95
MN-26-BendlJ' direction tinder, .plf'fldld for marine. w/an ·
t enne. 2 controli. azlm. Indlc' f. VI SUAL lett-r lch t Indlc' r A
jn bot:.. ..... .. .•.• .•.•••• . •• .•.• .•.•.•.•.•..•. NE'V 79.50

. . . a d iv is ion of Ambe r Ind ustria l Corporation

AP X. 6-U II F transponder. Perfect for 1215 me. Very littl e
convers ion needed-complete with I II tub.,.. Like new I nd
f't:cellf'n t. .... •.• . • •• .•.•.•.•.•.•.•••. .• ••.• .•.•..•• $19.95

u. S. #1 ELECTRONICS

complete with power supply and modulator.
60 watts fully plate modulated. Next we have
a simple two transistor microphone amplifier
that wiII fit right in the base of your mike.
This is particularly designed for use with the
Varicap Modulator described in the October
1960 issue of 73. J im Kyle comes up with what
is billed as the "World 's Simplest Phone
Patch." W hile it does not give you all the
features of the commercial units available, it
does have the virtue of being able to be built
in about ten minutes from an old power trans
former and a potent iometer (lOOK to 2M),
wh ich is pretty virtuous.

Two meter addicts will get a kick out of
the extremely compact three tube two watt
r ig using three 6CX8's. we've had a lot of
comp liments on this one. Ed Cole W7IDF
came up with one of the best humor articles
we've printed so far in his, "Squawk." You've
probably heard someone read this over the
a ir by now. The Kyle six meter car converter
using' 12v on the plates has met with mixed
reviews. Sever al fellows have written in that
they've built it and it works very well ; others
have had trouble. The Heath Hybr id Phone
Pa tch was reviewed in this issue. As ever,
Hea th has a fine product and gives excellent
dolla r value.

One of the most discouraging things about
working with t ransistors is their tendency to
goo pfff't l K6EA"'Texplains how to avoid this
difficulty. This article is of considerable value
to anyone who is transistorizing. The Big
Technica l Article for February is on Beat
Gener ation wherein we cover the subject of
BFO's in detail, giving the circuits for all
popular circuits, discussing the pro's and con's
of each, and then presenting you with the best
known eire-tit for the chore.

Ed Noll W3FQJ explains how to u pda te
the shack wavemeter and give it a lot more
fu nctions ••• like how to use it for providing
the oscilloscope with a modulation pattern.
Kyle has a cute idea for getting rid of audio
interference : an adapter for the first audio
tube which isolates the r f and bypasses it.
Cures tvi-bci-hai-etc. W4API has an interes t
ing dissertation on how to tune up that mobile
whip and get the most out of it. W70E delves
into the remote antiquities of ham radio and
shows us the beginnings of the modern VF O.
The EICO Grid Dip Meter is given a thorough
wringing out by \V3UZ N . .. we approve. Kyle
has a small power supply for those surplus
Super-Pro's. Simple unit, uses two filament
transformers back to back for the HV supply
with silicon diodes in a doubler circuit. Clever.
\V4\VKM shows us some uses fo r the popu
larly available polar relays. W2LZX gives us
a list of all of the known flying hams, must be
a couple hundred at least.

Tha t was quite an issue. We st ill have a few
left wh ich are available at 50c each until the
supply is exhausted.
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Propagation Charts

Devid A. Brown K2 1GY
30 Lambe rt Avenue
Fa rmingdale. N. Y.

For the DX propagation chart, I have listed
the HB F which is the best Ha m Ba nd Fre
quency to be used for the time periods given.
A higher HBF will not work and a lower HBF
somet imes will work, but not nearly a s well.
The time is in G1\IT, not local time.

Advan ce Forecast: February 1962

G ood: 1.3, 8-23, 27-28

Fa ir: 4-5, 7, 24·26

Bad : 6

The Short P a t h propagation chart has been
set up to show what HB F to use for coverage
between the 48 st at es. Alaska and H awa ii are
covered in the DX chart. The use of this chart
is som ewha t d ifferent than t he DX chart.

F irst , the time is t he local t ime centered on
the mid-point of t he path. Second, t he di stance
given in miles is the Great Circle path d istance
because of the Earth's curvature. Here are a
couple of examples of how to use the chart.
A.) To work the path Boston to ..\1iami (1250
miles), t he local time centered on t he mid
poi nt of t he path is t he same in Boston a s
in Miami. Looking up t he lI BF 's nex t to the
1250 mile listings will g ive the HBF to use
and t he time periods g-iven will be the same
at each end of the circuit. B. ) To work the
path New York to San Francisco (2,600
miles), the local time centered on the mid-point
of t he path will be 1~ hours later than at
Sa n F rancisco and 1 Ih hour s earlier t han in
New York (the time difference bet ween New
York a nd San F ra ncisco is 3 hours ). Looking
up the HBF's next to t he 2,500 mile listings
will give the HB to use. In San Francisco
subt ra ct 1% hours from the time periods listed
for local time and in New Yor k add 1 % hour s
to the t ime periods listed for local t ime.

. FEBRUARY 1962
LOCAL TIME 00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17 18 19 20 21 22 '23

2500 MILES
2250 MILES
2000 MILES
175 0 MILES
1500 MILES
1250 MILES
1000 MILES
750 MILES
500 MILES
250 MILES

Reyco Multi band Antenna Coils
Traps for d ipoles ••• hil;jh 5frength . • • moisture
proof guafgnleed to handle g fu ll KW.
Model KW·<lO (oils w ill, wi th to 108 foot onl.nno,
provide operalion on 10·1 5·20 ,"0-80. $12.50 Mt.

For inform,-,tion on other models w ri tel
fRED L. REYN O LDS W2VS, 492 Rovenlwood Ave.,

Rochelter 19, New York

FEBRUARY 1962

...-- - - - - - .XCLUSIV.-------,
Did , ou know Bob GnhalJl dea l. Onll In Amateur Radio
JoAJ.ulpwentr Did sou know ilo h.. two . torel handUn.. onl1
eq ui pment lueh II Colllni . Nttlonol. Hailierd ter i . Haw war lund,
UOi"lut, Johnson, Cenaal Jo:lectronlet. elen . Globe. ete. r Dill
,ou know he .."lee. III typn or ham .ear u well u bun.
trade••••ap•• r entl . Ind In.tall. equIpment' Did you know be
bl' a line .electlon of fecondlUooed and " ul rantlle<l u.ud
..ear ' You dldn·t! W-.l1 DOW , ou do.

CRAHAM RADIO INC.
505 Main sr., Reoding, Mon. • ter. 944-4000
1105 No. Main St., Rondolph, Mon. • Tel. WO 3--5005
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An Economy

Antenna /

Eer! R. Murphy W8HOA
8891 Olentenqv Rive r Rood
Powell, Ohio

Tower

Fig . I. This puts your beam 3D' up for $12.00.

The tower, s hown in Fig. 1, is of the semi
self supporting type, that is, the main st r en gt h
is in the base a nd mast portions and the light
golly ropes, which are op tiona l when using light
weight antennas, serve only a s t ethers to pre
vent excessive swa y in high winds. Another
desirable feature is a pivot arrangement which
allows the mast portion of the tower to be
raised or lowered while the antenna is in
place. The lowered mast is shown in Fig. 2
where a 2" x 4" is used as a prop to keep the

antenna from sup por ting the weight of the
rotor and mast. This pivot arrangement is
especially convenient as one can stand on the
eround and work at a comfortable height while
making the initial antenna installation or sub
sequent adjustments and then the antenna
mast a ssembly can be swung up into position
ready for operation.

The tower is made up of two sect ions ; the
main upright, or mast, and a base to hold the
mast. The following briefly outlines the steps
to be used in const r uc tion of the tower.

The base is made of two eig ht foot 2" x 6" 5
joined by a five foot 2" x 4" a s shown in Fig.
:t A half inch hole for the pivot bolt is drilled
through both 2" x 6"s 28 inches from the top
and the entire base is well painted to prevent
deterioration. The base is buried to a depth
of five f eet in the ground. As the hole around
the base is refilled, the dirt should be firmly
packed and the base frequently checked with a
level to be su re it remains vertical. As can be
seen, the 2" x 4" provides a bearing surface in
the narrow direction of the 2" x 6"s.

The mast is a good quality 24 foot 4" x 4".
A half inch hole is drilled six inches from the

• t f '2" , -"prvc S over or won. ~

used as a prop.
Fi9. 2. Mast

A RE you one of those hams that, for lack of
money or time or both, hangs his beam an

tenna on the nearest convenient high point and
hopes for the best'! If you are then get the beam
off that chimney mount 0 rback porch roof and
enj oy the advantages of good antenna per
formance that can be realized only by using an
antenna tower. Towers cost too much you say?
Well here is one that doesn't! The total cost
for materials for the antenna tower descr-ibed
in this article should not be more than twelve
dollars. This tower will put your beam twenty
five to thirty feet above ground, making this
one of the lowest dollars-per-foot towers in
existence. This tower is strong enough to sup
port a rotor and one or more beam antennas
and can be constructed with little effort using
or dinar y tools and readily available materials.
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$14.95
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STANDING
WAVE BRIDGE

Measures both 52 or
75 ohms. Takes full
kilowa tt.

$17.95

LOW.PASS FILTER
4 Shielded sections
- Up to 80 db a t
te nuation. 52 or 75
ohms - neg ligible

10". $11.45
HYBRID

PHONE PATCH
Use on AM or SSB. Built-in
R.F. Filters. Gain controls,
null co ntrols. VU .met er.

$27.95

•

TRA NSISTO RIZED
OSCILLATOR.MONITOR

Complete unit - 2 tr ansistors.
Pitch and volume controls.

•

•

PAUSAN COMPANY • SAN RAFAEL, CALIF.

~. HOU TIIIl. ...('
BarR 2"':0: 0- .
28" FR tJI TO!'

J' arta L ia t:
q uan t ity

1 4" x 4" x 24,' knot tree wood l or m u t.
2 2" x 6" x S' knot free wood (or b8J:Ie.
1 2" x ." x 0' knot free wood for base.
3 2" x 2" x 2' (w ooden guy anchors) .
1 ¥,, " x 7'1h" machine bolt (p ivot bolt) .
2 lh" x 8" machine bolt for c lamp.
2 ;S" x 2" x 8" iron strap lor cIamp.
3 metal eye ecrewe,

100' p lastic covered nylon clothesline rope.

Fig. 3. Bese, Fig. 4. Base damp on b ase.

able. So if you need an antenna tower of mod
est height and are long on "need" and short
on cash, this is the tower for you.

••. W8HOA

Fig. 5. Clamping arrangement detail.

bottom end for the pivot bolt and the entire
mast is well painted to prevent weathering.
Screw in three eye bolts six in ches from the
top and attach the three tether ropes. The top
of the base must be clamped to the mast when
the mast is in an upright position and a good
clamp can be made from two lh" x 8" machine
bolts and two iron str aps %" x 2" x 8" or al
ternatively two pieces of angle iron
1 1,6 " x 8". The st raps (or angle iron) are
drilled one inch from either end with a half
inch drill. This clamp is shown in position in
Fig. 4. When this clamp is tightened the fric
tion between the mast and the base holds the
mast firmly upright. A word of caution here.
Do not attempt to fasten the mast to the top
of the base by using a bolt through the mast .
The bolt hole will ser iously weaken the mast
at this critical point .

The antenna can be mounted at the top of
the mast, or by using a standar d 1%" G.D.
aluminum television mast the antenna can be
extended as much as five or six feet above the
top of the wooden mast. This aluminum tele
vision mast can be clamped directly to the
wooden mast, or as shown in Fig. 2 a shor t sec
tion of television mast is used to provide a base
for a rotor and thrust bearing. Fig. 5 shows a
closeup of a clamping arrangement using
three pieces of one inch angle iron five inches
long and two %" x 7" machine bolts. The
wooden spacer allows clearance for mounting
the rotor and thrust bearing. The antenna or
aluminum mast can be attached to the wooden
mast by any of a number of arrangements.

All that remains to be done is attached
the antenna and transmission line and swing
the mast up into position. Clamp the base to
the mast and a ttach the guy ropes to their
anchors. I t should be re-emphasized that these
guy ropes act as a tether and are not intended
to support the tower, hence they should not be
drawn up t ight.

After a year of service at this QTH this
tower needs no maintenance and appears as
good as ever. Considering the investment, I
believe this is one of the best towers avail-
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Wire Wrapper

Lafayette

Inductors

T he Cambridge Thermionic Corporation
(GTC) has somet hing new for you: a set of
five coil s designed to hit the 3.5 to 28 me bands
and tune each band completely with 10 mmfd,
making it possible to use band swit ch ing with
out extra sh unt capacity. Clever these Bos
ton ians, eh? Designated #2419. Then they
also have a coil designed for bandswitching.
This one tunes to 4 mc with 37 mmfd and then
hits the high frequency end of each higher
band a s you shor t ou t sections of the coil. This
is #2546. All coils are quite small , being less
than 2" high. CT C will probably break loose
with more data if you write: 445 Concord
Ave., Cambridge 38, Mass .

12 Volt Converters

Ha mboar ds have a nice deal for you. They
have just announced a new line of converters
for six and two meters. They are crystal con
trolled and completely transistorized. You can
use flashlight batteries, t he car battery, or
borrow a few milliamperes from the ca t hode
of an audio stag e to power the converter, mak
ing them fi ne for mobi le or fixed use. Noise
figure is 4 db! The converters are complete
and ready to use for $44.95 ( six meters) and
$49 95 (two meters) . The printed circuit board
and coil sets are available sepa rately for do-it
yourselfers . wr-ite Hamboards, Box 13158 Pine
Castle, Florida for complete information.

New

Products

More
•

TE-18
G.D.C.

I!
Tunes 360 kc t o 220 me in eight ranges.

117vnc. Priced at $24.95. Every ham shack
must have a g rid dipper . See ad on page 3.

Leave it to a ham to come up with a bright
idea like this. Henry, \V5IV U, has put a gad
get on the market which makes it very s im ple
to put a t wir-l on t he end of 3. r es istor or con
denser lead. This su re makes it so you won't
have any cold-solder j oints or have to wrestle
parts to hold them in place while you try to
solde r t hem . The t wirled wires easily hold the
par t. The twirling gadget is available from
Twirl-Con, 11 01 N.E. Street, E dna, T exas. 2.

76 73 MAGAZINE



(W2NSD Ire m p.g. 4)

You can find someone who collects almost
anything. In this case it is K3HNP and he
sa ves call Jetter license plates. He is st ill
shor t plates from ' V7 st a tes and VEL He
particularly likes 91d ones, t he older the better,
a nd wrong call area plates such as my
W2I\SD plate from New Ham psh ire. He' ll pay
the postage. Send 'em to David Heller, 14
Darkleaf Lane, Levittown, Penna. He'll take
those call letter plates you've just taken off the
car too.

37¢

The ot her day I took time to s it down and
ca lcula te what it costs us to print copies
of 73. Very d istressing. It costs about l8¢
per copy! You think t hat is OK for a 37¢
magazine, eh? \Vell , first of all you should
figure what we get per issue on subscript ions.
On one year subs we get 25¢ per copy, which
isn't too bad, unless you calculate in the cost
of mailing out t he twelve issues , the cost of
the address ing st encil , and the cost of handling
the s ubscr ipt ion ... all of which puts the
deal in the red. A two year subscr ipt ion works
out to 20¢ per copy, which is even redder. Fel
lows sending in for three year subscr ipit.ions
usually congr-atulate themselves on how much
they are helping us. Hal At 19 '1h ¢ per issue
we are not doing very well . Postage varies
with di stance, but fortunately for the post
office we have a huge following in California.

P er ha ps t his explains why we are st ill run
ning around in rags. At any rate, it shou ld
be obvious that as the magazine grows larger
it will be necessary for us to increase the
subscr ipt ion rates and the newsstand price.
Advertising cannot grow to fill the gap be
cause we are not going to let the magazine
fill up beyond about % with advertising on
the perhaps mistaken principle t hat most
readers buy the mag azine to read the a r t icles.
If you prefer an all - advertising magazine
please let me know r ight away a nd we'll s ave
thousands of dollars now being squandered in
high living by our authors.

ESL NUVISTOR PREAMP
III G n l n ::0 tlh

1.0 P o.w.. r U rpln
1.0 :Soble Fla;rure
xto d et s fo r 220 me,
144-160 m e. 50-54 me.
and 27-30 m e

'V l r"ll alltl tel'll t ell
:S~.O:> ))relmld

Ki t }'n r D1
$:>.95 p repaid Ineludes 6 CW4

All n uvis tor c o n v e r t e rs ta ilored fo r your us e
$5 6.95 with power s u pply; $45.95 witho ut
power supply. prepaid. I nquirie s in vite d .

Electronic Specialists Laboratories
301 S. Ayer St. Harvard. I llinois
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Anyone
for

Ham

TV?

Ham TV is no longer a complicated
or expensive hobby. It is quite simple to
put a signal on the air when you know
what you are doing. This book tells you
how. Used TV receivers are available
very reasonable these days . . . find out
how to convert these old sets for Ham
TV. This book is light on theory, pre
senting just enough so you'll have a
good idea of what you are doing.

Here are some of the contents of this
book: Introduction to Ham TV; Image
converters ; video amplifiers; the TV re
ceiver; the station; flying spot scanner;
the camera scanning unit, pickup unit,
mixer unit; monitor receiver; slides for
the camera; video transmitter; video
modulator; transmitter test equipment;
transm itter adjustments; audio; anten
nas ; converters; s tation operation sug·

•gestions.

This is the first Ham TV Manual ever
published. Order one now!

$3.00 per copy.

-----------------------------_.
Nam e C a ll .

Address .

City Zone Sta te .

Order for copies of the Ham TV Mtlnual

@ $3.00 eeeh.

ORDER FROM "73" MAGAZINE

1379 east 15th Str••t, Brooklyn 30. New York
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53.00 Enclosed

(
by F..d DeNoIte WARWM

The FIRST RTIY Handbook ever writ
ten both for the beginner and the
experienced RTTY'er. This book is com
plete and up to date. It will tell you
everything you need to know to get your
equipment and get it on the air. Nothing
is left to the imagination.

Basics of radioteletype communication
Description of the machines available to

hams and tape gear
Frequency shift ~eying and audio FSK
Converters and terminal units, sehemet

ies, discussion, comparisons
What's Available surplus and how to use

it
Tuning indicators and monitors
Putting the dation together, intercon

nections, operation
RID frequencies, FCC rules and regu-

lations
Recogniz:ed Rm Societies and clubs
Other technical publications of value
\Up to date conversions for your equip-

ment
Test equipment for RTTY

NOTE: Beware of so-coiled "andbooks
wlllcli are primarily reprints of previously
pUblished articles.

Price: $3.00
Written by Fred DeM otte W4RWM of th e
Hcrlde RID Society end edited by W 15yne
Green W2NSD, President, Vice President end
Treasurer of the Ameteur Redicteletvpe Society.
Note : Thi s Society also heartily e ndorses the
book.
Published by 73 Magazine. Order now end qet
your copy illS soon ill S it comes off the presses.

Name ..... . • . . . . . . .

Address .

ORDER:

City Zone Stillt• . . . . . . . . .

S.,d to : 13 MAGAZINE
1379 E. 15th Str••t

Brooklyn 30. N. Y.L- ~
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TWO 866 A's and FILAMENT$6 ,
XFMR 10 Kv I"'ltd SPECIAL

Low l'rked T300 gttteon Dlodu
Rated 400 plv/280rma @ 300 xra &

100GC
.25 ea~h : 30 for $7: 101) ter $22;

500 fM $ 100

r rnl/ply
2 10/300

.31
rm. /plv
490/700

.77
rm s/plv
770/1100

1.55

nnl / plv rm. !p lv
630/960 700/1000

.98 1.08

rms! pl"
35/50

.09
rme/ply
280/400

.3B

' 'TA&'' SILICON 750MAe DIODES
Factory Teated Gtd. J

NEWEST TYPEI LOW LEAKAGE
D.C. or Batt,.. D.,.,. 20%

--=~-
rm. /plv fm l /plv
70 /1 00 140/200

.17 .22
rm. /pl" rml /p lv
350/500 420/ 600

.50 .63
rm l /Dlv
560/800

.83

General PUrPOS8 - PNP _ Computer
HI>'. IF Arn pll fl er- OscUl ator-H IFI

Logle--~ervoamp---Power Supply
Pulse AmplHler or High Current Sw

vee. Vee. vee Approx. 40V
2:\670 rated 300 Mw. 50t @ , 10 for $4

2N671 rate one watt 75t @. 10 for $6

Diode order '10 . h";p p ed Poll /ree

Gtd l Octal Slllcon-5U4G-Tub,
Repl acement

11 20Rm s 1600 PIli' $4 @ ; 2 rot' $6 ;
4 for SI D

SILICON POWER DIODE STUDS·
Operati on Up to 1250 C Case Temp.
O.C. 200P iy WOPiv 300P lv

Amps. 140Rm s 70Rm s 2 10Rms
2 .55 .35 .80
3 1.25 .85 1.50
6 1.50 1.00 1.75

12 1.70 1.20 2.00
35 2. 90 2.15 4.95
70 5.60 4. 50 10.80

240 8.40 5.70 19.60
6Q P iv 150Piv D.C. 400Piy

35 Rms 105Rm s Amps 2RORms
.25 ,45 2 1.00
.60 1. 00 3 1.80
.70 1.25 6 2.00
.85 1.50 12 2.20

1.f10 2.50 35 6. 10
3.75 4.95 70 15.30
4. 80 1;'90 240 29.75

"Uerate 20% for Battery or Copacitive
Load or D.C. Blocking!
·Stlld mounted on Heat-sink

" TAR" FOR TRANSISTORS & DIODESI
Full Length L eo.d. Fo.c ttJry Te.'ed

& Guaro."reedl
1'1'\1' HI Power 15 Amp. T03

Dillmond & T036 Round . ~
2:\'4H, 21'.'277, $1, 12 for $ 10.
2N442, 21\'278 $3 @ ; 2Nt43.
2NU4 $4 @ , 6 for $23, 2.0
for $70, 3 Amp. 2:\155, 21" 156,
2N255 , 2N256, 2N307 , 2N554.
'I·OJGP . ,49 @ , 5 for $2 ; 101} fllr US.
wette for other typel.
P NP 2N 12J, 2XI07. CK122 5 for $1
NPX 2N292. 293, 2:"<101, CK122 50 for $1
PNP 2X223 soe , 32 for $9, 100 for $6

Kit Glass Diodes ecutv. IN34A, 46. /
48,51. 60, 64, 87, 105, 109, 141, 267,
268, 29.'1. 12 for $1, 100 for $6.

Round or Diamond Base Mioa Mtg. Kit
ace ea.

Pllwer Heat Sink Fins 80 Sq. In. $1. 39
"TABU- BARGAI NS

New V.rlaCi / or eQuh 0-lS5VI1.lIA .$15.30
New Vulles/or eQuh O-185V :S Amp 110.65
DC-METER Defur 800 MI/ 2*" IS@,
DC MTR IOOMa/2% " ,,@.
UF ·l-fTG OE/415 MI '" II Amp $4@. ' /$7
DC-METER One l-la / " " R d. $5@, 2/58
SNOOP EHSCOP E TUBE S.. ... $5@ . 2/$9
MINI -FAN II or U:VAC/ 60 Cys $2 @, 8/$5
Xmlttlng Illel" .006 @ 2l500V, l5 for SI,Oft
4:l:t50 Cer.rnle/LOKTAL••.• •.. 2 fer SI.OO

NEW BATTERY CHARGER BC6-1 2V
FOR 6V OR 12 VOLT BATTERIES ,
TRICKLE & FULL CHARGE up t o

10 AMP S ~Hullt nCG-12V IO. Special
Price Complete $ 14. •....
• • • • • • • • •
6 & 12V Battery Charger "'.,;
UII to 1\12 Amps. Circuit
Breaker. Charlie Indi cat or. Sneelal PMt-
lIa ld U.S .A $8.99

THAT'S A Buv
"TAB"

"TAB" TERMS : Min ONlIH' 53-25-/_with llrder F.D.B. New York.
'ren day Guarantee. price or
mdse. only. Our ISlh year.

Price••hown are . u b}eCI 10 ellan , ••
I l ll B li berty st.. N. Y. 6, N, Y• • RE 2.6245

12VDO te 250VDC up t o lSOMA
Tnt OI22I5E SSG

"';'"
li{J,J

Leece Wevill. Cit.,• • , S,....m.
" SILTAB" SllIco" Recll/i.r

D lreel Replo_me".
Non.A.'". H ermedcally Seal.d

POOR 4 01' 12VDC @ I OGA, Type YJ9 $24

ZENR DIODES, 150 to 400 MW
T024 Packa ge. within 20"/0 V'RANGE
51 @, ::I for $2.
KIT ZENER DIODES up t o 400 MW
2 for $1 .

Send 25¢ for New Catalog

SI£ICON tj
TlfBE REP£.4CEMIlNT5 ::fi~

WITH BVllT IN BE SVRe. '
&: SERIES B.4£,4,NCINC I'.:

PROTECTION :: :
TYPE VRMS /PIV AMPS PRICE ' .
T866 5000/10400 0.3 $1 6
1'5R4 1900/2800 0.5 $7

SPECIAL I TR ANSISTORS & DIODES !II
Factory Tested & Guaranteed!

F ULL LEN GTH LEAD S
2N123 PNP 45t. 12 for $5. 100/$37
2N292NPN 45t. 12 for $5. 100/$3j lD
2N293NPN 45t, 12 for $5, 100/$37
21'.'223 PNP 80t • . . .• .•• 100/$65
2N597 P NP $1.90 . • ,. .. 6/SIO
2N598 PNP $1.90 .... .. 6/$10
2N599PNP $3.50 ••• ... 3/$10

$1 0 or More. This item P06tpald U.S.A.

SElENIUM F.W. BRIDGE RECTIFIERS
DC IIIVAC 36VAC 72VAQ 130VAC

AMP 14VDO HVDC MVDC lOOVDC

~ V, 11.00 S1 .91t $3.85 55.00
.. I 1.30 2.00 4.90 11.15
~ 2 2.115 8.00 8.25 11 .10
1Ii 5 2.90 4.00 8.60 13.45
.. 8 " .15 8.00 18.75 31.90
~ 10 6.10 12.15 28.50 41.80
~ al! 7.75 14.90 aD.95 43.45

.t.85 24.60 Write FOr
C 24 15.00 29.45 R ectifier CattJlo fJ

Po..... r CONVERTER
12VDC to 500VDC

up to 200MA
100 Watts; Tap at

250VDC

D8500 $33

~--:d:'- 15 AMP TRANSI STOR
~--- DIODE·. Use as P llwer

Rectlnen. S for $1.

S AMP TRANSISTOR DIODE·. 5 for
SI. · O N HEAT SINK ,

ID.C. Power Supply 11 5V/ 6() to 800
cvs. Input 330 & 165 VDC up t o 150
MA. Case d SPECIAL $5.

I " S UP ERIOR" Powerstat Type 10
165 Watt 0 t o 132V Slieti al S6 each:

2 for $ 10
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ONLY AT

ALLIED
once-in-a-lifetime
6-METER BUY!

BOTH
FOR ON LV

Give
you r
signal
a real
boost!

NO MONEY DOWN

COMMERCI AL

GRA DE

FI XED

STATION

GROUND

PLANE

ANTENNA

BONUS PACKAGE DEALI

LINCOLN TRANSCEIVER

Telescoping
vemcar

radiator
can be

pea ked to
frequency

" ..

..,

Order your Lincoln Tra nsceiver com plete
with the fa mo us H y-Gain GP-2C commer
cia l grade fixed station ground plane an
t enna, regularly sold a t $21.90-get the
com bination-get top 6-meter aelion-and
SAVEl
20 5X 351· 2. Complete Lincoln 6· Meter
Tra nscei ver with H y -Ga in GP-2C A n
tenna. No Money Dou:n, Only . . . . .$74.40

(j COMPLETE WITH

UNCOil HY-GAIN GP-2C ANTENNA.' " ...,

GET THE MOST
FOR YOUR MONEY

• Vernier Tuning Superhet
Receiver Covers Entire
6-M eter Band I 50-54 me

• Adjustable Noise Limiter
• Front-Panel Crystal Socket

• 7 Watts Input-6CX8 Final

ALLIED's own

50

LINCOLN
6-METER TRANSCEIVER

SUPER-VALUE

ONLY

NO MONEY DO 'liN

I-METER

BONANZA

J oin the gang-get in on the g-rnete r fun with this
Allied special! It's complete- aU set to go , with built 
in 115-volt AC su p ply , 50.2 -m c crystal and crystal
mike-tops in value for 6-meter work. Vernier tun
ing , 50-54 me; built -in TVI filter ; t u nab le ou t pu t
network ma tches a ny 30-100 oh m a n ten na (see m on
ey-savin g combination a t right ) ; uses Srd-overtone
crystals fo r front-panel plug-in; n eon mod ula tion
indicator. Tubes: 6 UBA RF amp/mixer; 6UBA ose/
IF; 6ALS det/ A NL; 6CXB xtal ose/RF out put;
12AX5 AF / mike a mp; 6V6GT AF output / mod.
H andsome cabinet , 5 J,1 x 16 U x 6 }C . 6 and 12 vol t
D C suppliesavailable (lis ted below). Shpg. wt., 11 lbs.
78 5Z 1955 . No M oney Down. NET $57.50
12·Volt Pou-er Supply. 2 % x 5 % x 4 ~~ ·. 4 lbs.
78 5 163. NET......... ......... ...•... ... $10.95
6· Volt POU'er Supply. 2 ~ g x 5 H x 4~ ·. 4 lbs.
18 5 164. NET $10.95

~::;r ALLIED RADIO

Get Every Buying Advantage at ALLIEDI
• Largest s to c ks for same-day shipment
• High es1 trad es. Top recond itioned gea r bu y s
• No money down cred it pi an-big g er buying po w er
• Ham-to- ha m se rv ice y ou 'Ullke In every way

r------------I ALLIED RADIO, Dept. 150·82
I 100 N. Wettern Av e., Ch ica go 80, III .

Ship me the following:
I 0 20 SX 3.5 1-2 lincoln Tron$(eive r with Hy. G oin Antenno
I 0 78 SZ 19 .5 5 lincoln 6-Meter Ircnsce tver !
I 0 7 8 51 6 3 iz.veu Power Supply \ I
I 0 7 8 5 164 e-ven Power Supply 0 Send Free 1962 .

I $ • • • • • • • • • • • • • • • •endo$ed Allied ( otolog I

I Nome- •
I Hun • • •., I

I Add".. I
I City Zone- Stote I
~.-----------------~
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I

6METER "PACKAGE DEAL"-
only $19.98 postpaid

Conslsfing of the followIng:
I-VANGUARD 5 watt. crystal controlled R.F.

transmitter $ 14.99 list
I-VANG UARD modulator for carbon and

crystal mikes $15.99 list
I-VANG UARD crys ta l cont rolled converter

with broadcast ba nd output ..... $15.99 list
A $46.97 value for only S19.98

order n ow - o n ly a few left
All units are new p rinted circui t modu les, tested

and complete w ith all tube , and crystals.
Requires 150 to 300 va lls d .c. and 6 or 12 volts.

VANGUARD ELECTRONIC LABS
Dept . H-2 190-48 99th A.... . . Hollis 23, N. Y.

:=?

o

m,
-~--_...

EASY TO LEARN CODE

VHF TRA NSI STORIZED CONVERTERS, 3-4 db noise figures.
comple te .... ith Xto l, inu ruClions. 2M $49.95, 6M $44.95
Specify output frequency whe-n orde ri"i '

•

91-46 Lefferts Boulevard
Richmond Hill 18, N. Y.

Hickory 1-7890

- Sales and Service 
Polycom C.B. Equipment

EASTERN
COMMUNICATIONS

Qualified Repair
Service for the

Radio Amateur

Receivers - Transmitters
CW AM SSB

H A M . J( t T ~ ~
,........- .~

. -' -. T,t'arn 10 lun ,-a ,,' speed with UII
~ Ins l ruO'l<l llr"" h- the C." le T c,u'lwr tha t t akes

the place or an opera tor- Inl t n letor and en able.
anyone to maste r code wIthou t further aU lst ·
ence. Al"llIa hle tapel f rom bei:lnne rs alphabet
t o typ ica l messages on a ll subjects. Speed
rani:e :i to 40 W1' :'>1. A hu )'S rutty-no Q U)I .
T hOll u nds have " .,·qul red the tOO,," wtth the
I ns t ructolTap h 8 )·st em. W r i te tada)· rot' eeeeen
lent rental or purehase pl ans .

INS T R UCT OGRAP H COMP ANY
4713 S H E R I DA N ROAD , C H IC AGO 40 , ILL.
4700 Crenshaw Bhd .• l.ot Anteles 43. c am.

DUMMY LOADS
Non _Radiating-SW " -Below 2 :1 All
Blinds Thru 2 Meten . 52 ohm• .
100 Watts ICAS P .P . $ 4.85-Wired
200 Watts ICAS 7.9S-Wired
500 Watts ICAS 12.95 K i t
1000 Watts ICAS 15.9 5 W ired

A dd $4
.'i•.•• Yu" ... 0 (",, ' ,·... .. ... O rol" ... D iro'cl .
HAM KITS, 308 EDGAR RD., Box 175

CRANfORD, N . J.

20 db'
30.1 ke.
32.6 ke.

264.3 ke.
240.5 kc,
24.3 kc,
28.6 ke.
61.5 ke.
73.4 ke.

ITEM 6 db'
Input/Intersteqe LF. n.5 k e,
Output 1.F. 13.6 kc,
lnput/lntersta ge I.F. 130.0 ke.
Output LF. 121.4 ke.
lnput/lnterstage I.F. 8.5 ke,
Output I.F. JO.9 kc,
lnpuVlntecstage 1.F. J9.5 kc,
Output I.F. 25.6 kc,

455 ke.
455 kc.

1500 kc,
1500 kc,
455 ke.
455 kc,

1500 kc,
1500 kc.

COMMUNHCATHON
I. F. Transformers

TYPE
J2-C30
12-C31
I3-WI
13-W2
913-CI
913-C4
913-WI
913-W4

J. W. MILLER COMPANY "Tclercnce. ± I07.

5917 So. Main sr., Los Angeles 3 , Californ ia



All the Features You Want and Need!
Very few beginners want to invest two or th ree hundred dollars in a first
receiver. The choice has always been to spend either that much, or com
promise on second-hand or inadequate equipment. Now, National gives
you a new and better choice - a feature-packed, top quality receiver at
only $119.951

Look over the chart at the right. Have you ever seen so many advanced
features at such a remarkable price? These are features the novice wants
and needs. For example exclusive National 0 multiplier circuitry operates
on CW as well as AM where it's really needed. There are separate RF
and audio gain controls. AGe works in all modes of operation!

Only National, with 47 years experience in the specialized design and
manufacture of fine quality receivers could bring you gear like the new
NC-105. lfyou are lool<ing for an exceptional receiver at a modest price, ask
your dealer for a demonstration . $119.95* in functional steel cabinet.

Also available at $139.95· in hand-rubbed oiled walnut {or living room or den.

6 Bandspread calibration efta s
eluded for all popular amateur and
foreign broadcast bands.

7 Separate RF and audio gain controls
8 Famous distortion-free National noise

limiter
9 Bui lt-in 5/1 speaker

10 Front panel headphone jack
11 Full wave transformer power supply
12 Exclusive tuner output

Nattonal Radio Compan1. Inc.
Melrose 76. Mass.
A Wholly Owned Subsid iary of
Nationa l Company. Inc.
h~rl : Ad AU fl~mi 11'10;.• 85 BfO' d st., N. Y. C.

C' '''d' : Tri·TeI ASSlK.lld.• II ShlJlllll'd An. W.•
Willowd. le. Onl. f1o

Rush me complete detailson your new NC·IOS

Name ••••••.•••• ••• •••• •••••• •••• •••• •• •

Address .. ..•.....••..••..•.•..•. .....•.•

Cily••......... ... . ...Stale _. • . . . .
' Shl h!ly hillher wett 01 RCltkits . nd outside U.S.A.

designed specifically for the novice!

-
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