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BRAND NEW FROM

HAMMARLUND

the

$495.00
Amateur N et

._'.'.

HERALDING A NEW ERA IN SSB & CW PERFORMANCE
The new HX-50A is th e latest addition to Harnmarlund's long line
of outstanding communications equ ipment. Designed with operating
convenience and flexibility in mind, the '50A includes, as standard
e'luil, men t, lIammarluml's exclusive ZIlZ ( Zero Beat Zero ) for
hanc s-off frequency spotting. Assures precise frequency regardless
of mode selection without touching front panel transmitter controls.
O\, timum CW break-in operat ion with control independent of VOX
at justment. AND for that extra punch, SSIl power input has been
upped to a full 180 watts P.E.P.

In addition to new operating convenience and increased power,
the IIX-50A retains a ll of the well kn own features of the "fabulous
'50" including:

Complete coverage-80 to 10 meters (160 optional )

Broadband coupling throughout-Band to band
and edge to edge.

Filter-type SSB generation

Built-in antenna changeover. VOX, and C\ V break-in

Illuminated band-in-u se slide rule dial

See the new IIX-50A at your nearest lI ammarhmd distrihutor
or write for complete specifications .

HRmmRRLUND MANUFACTURING COMPANY
A GIANNINI SCiENTIFIC COMPANY

73·88 Hammarlund Drive· Mars Hill, North Carolina 28754
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Letters

. K2ZEl
they just turn inta two

SSB Mobile Rece iver
Lots of n ice idea s in th is one .

Cheap pai r 0/ socks .. W6NKZ
Simple li near using inexpensive new tu be .

28 Vo lt Supply .... . K6VNT .
10 amps a t 28 vo lts for $1 0 .

Weather Detector . . . .
Don ' t le t a tornado suck you u p.

14 Elements on 432 .
Simple yog i for 70 em .

Miniature Multibond Tuner
Ve ry clever a nd usefu l.

Bamboo Birdcage . . . . . . . .W6WAW ..
Tha nks to G4 Z U and the Boomless Quod .

Going RTTY-Parf II W4RWM ..
Part r wos in J a nua ry.

Sixer to the N'th .... .. .. . .. . K1 GHO .
Some sma ll cha nges for opera t ing convenience .

Two'er Talk W8HHS
These simple changes improve perfo rma nce s ign ificantly.

High l evel Modulation for Ham TV . . . .W7CSD . . .
Se ries modulator for improved results .

That Elusive SWR WA6BSO .
Why throw a wa y those wat ts? By our Pa ramp a uthor.

Short Folded Dipoles W6WAW .
How about a 33 foot antenna for 80 meters?

VFO Construction Technique s . . . .... W 4WKM ..
Solid fo r stability. Li ke the U.S.S. M issouri.

Twa meter double sideband W6TKA .
The Phantom rises again .

When Good Losers Get Together
Non- tech n ical. In fa ct, funny.

Eva luating Receivers K5JKX .
J ust in cose you' re in the ma rket for a fancy
Chri stmas present .

2

New P rod uct s 60, 89

RK 715B on 6 Meters .
Old 5021 ' s neve r die;
qua rts of rf .

Te sting the Clegg Ven us .
In case you wonde red : it 's tremendous.

D e W 2X SD

SSB W ith the 6N2 ..... . . . . . . . . . . K5SGP.
Curious, huh?

Unit Powe r O sci ll a to rs ... .... . Kl eLL
More usefu l UHF test gear in Bill's in imitable style.

Repair that Mike .W4WKM
Fix up that old mike wi th an inexpensive new cart ri dge.

Heath Tunnel Dipper W 3UZN ..
A very use fu l piece of gea r.

The Autotransfo rme r .... . . . . . . .. .W 1ISI .
For maximum power supply ve rsa t ility.

Bandpass Coupler Design . K5JKX .
Or maybe you like to twiddle knobs.

•o
o
u

Paul Franson WA4HWH/l

Assistant Editor
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Wayne Green W 2 NSD/ l

Ed itor & Publisher
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Cover:
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WA2TKY
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7J Magazine is published monthly
by 73, Inc., P et erborough. N . H .
T h e phone number is 603-924-3873.
Subscript ion rates $4.00 per year,
$7. 00 for two years, $10 for three
years world wide. Second class pest
'fe is paid at P eterborough, N ew
I ampahire and at additional mailing
offices. Printed in the U .S. A. Entire
contents copyright 1964 by 73, I nc.
Postmaster: please send form 3579 t o
73 M agazine. P eterborough , New
H ampshire. All t hose interest ing
a r t icles and here you a re wa sting
your time with the small print I
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HE RCULES Painted Galvanized
TORBI 66-3 955.00 1,095.00
TORBI 75-] 1,055.00 1,240.00
TORSI 88-3 1 . 1 8 7 . ~O J .393.~O

100' 1l ~' Heighls available

never say die

d e
W2NSD/l

. -,

FCC:

Apparently the FCC intends to ram their
docket to eliminate the Conditional Class li
cense through. We'll watch this one carefully.
loAR:

Look for some big news next month .

Christmas :

Remember, every dollar you spend on ham
eq uipment will make for a merrier Christmas
for vour d istributor and the manufacturer.
Spread cheer. To help you in your selection
I've inveigled an unusual number of ad ver
tisers into this issue. 73. along with the foliage.
went red this fall . . . this hurst of green was
needed so don't grumble.

ARRL :

My November ed itorial still stands. Ham
radio won't be able to hold up its head until
the League top brass stops its petty politicking
and d ictatorial act ions. It doesn't look as if the
latest director elections are going to give us
any hope for a replacement of the top officers
with men who are more mature and stable.

Height
MPH
125,<0
ISO
125
140
140

•In

HeigM Min.
MPH Hgt.
86 31
90 31

100 32
86 33

100 33
86 38

MODEl TORBl 66·3

The full -strength Hercules 66-3 has
d iagonal bracing- a unique feature
in all E-Z \ Vay Towers. It's designed
to support a large 20 m or 40 m beam]
4 el. Du-band, or 6 el Triband w tnd
area 22 fect at 66 feet in 60 MPH
winds.
The 3 sections of the Hercules tele
scope from a minimum height of 30
feet to a maximum 62 feet.
A wonn gea r winch tilts the lower
over for easy access to your beam.

WIN DLOAD CHART
Ant. Full Height Half

Wind Area Hgt. MPH Hgt.
22.2 66 60 50
13.2 66 75 50
8.2 66 90 50

17.0 75 60 5S
10.0 75 75 5S
12 88 60 65

the LEADER
CRANK-UP
TOWER
DESIGN

NEW E-l WAY HERCULES
DEliVERS THE ULTI MATE IN TOWER POWER

Model
TORBI 66·]
TORBI 66-3
TORBI 66-3
TORBI 75-]
TORBI 75·]
TORBI 88-3

:-
z

MOTOR WINCH
The E-Z \ Vay Motor \Vinch raises
anti lowers towers to any height with
out guys. \ Vhen towers arc motorized
a larger beam can be used because
the tower is normally lowered to
safer elevations. Standard fea tures :
Com bination worm gear drive; totally
enclosed motor and gear box; remote
control switch ; spiral grooved winch
drum; positive crank down and limit
er switches. Assembled complete
with hardware and instructions, just
$389.50 for TOfillZ 66-3 , $399.50
for TOllllZ 75-3 and $495.00 for
TOIlBZ 88-3.

E-Z WAY
TOWERS, INC.

5901 E. BROADWAY
TAMPA, FLORIDA

CHRISTMAS SPECIAL
ON RADIO HANDBOOK

Now you can get the best ham handbook
at a fraction of its origi nal price : The 15th
Edition Hadio Handbook by Bill Orr W6SAI.
This tremendous book should be in every
ham shack. It has over 800 pages of
theory and practice about every aspect of
radio and electronics. Amateur radio is cov
ered from the very basics to construction
of about every possible piece of ham gear
that you could ever want. Originally pub
lished by Editors and Engineers at $8.50,
but now as a special for Christmas. you can
buy the fifteenth edition while they last for
only $5.95.

Send $5.95 to
Rodio Bookshop
Peterborough, N. H.

73 MACAZINE



HIGH FREOUENCY (20 me - 160 me)
Five transistor oscilla tors covering 20 me - 160 me. S tandard 77°F calibration tolerance
-+- .0025%. The frequency tolerance is ± ,0035% . Oscilla tor output is .2 volts (min) across
51 ohms. Power requirement : 9 vdc @ 10 rna . max.

OSCILLATOR OSC ILLATOR CRY STAL nMPUATlIRE TOL OSCIUJ.TOR CR YSTA L C/lYSUL
n PE RANCE rm --4. ' f t. 15" F (LESS CJIYSUl) nUl/EMCY 'RICEPRICE

OT-24 20-40 me CY-IT ± .0035% $ 9.1 2Q.60 me $ 6.90
0146 40-60 me CY-II + .0035% 9.10 60-100 me 12.00
01~ 1 60-100 me CY-IT ± .0035% 15_00
01-140 100-140 me CY-II ± ,0035% 15.00 101·140 me 15.00

01-160 110·160 me CY-7T + .0035% 15.00 141-160 me 18.00

Order direct from
International

Crystal Mfg. Co.

LOW FREOUENCY (70 ke - 20.000 ke)
Four transistor oscillators covering 70 kc - 20,000 kc. Trimmer capacitor fo r zeroing crys tal.
When oscillator is ordered with crystal the standard will be -+- .0025% . Oscillator output
is 1 volt (min) across 470 ohms. Power requirement : 9 vdc @ 10 rna. max.

OS CILurOR osc lw ru CRYSTAL TEMPERAT URE rO L. OSC I~ CRYSTAL CRYSTAL
TYPE lANG E TYPE --40' F TO 1r 150'F (LESS CR YSTAL) FRUUENCY PRICEPRICE
01-1 1~2 kc CY-W :±:: .015% 11.00 70-99 kc $22_50

100-200 kc 15_00
01-2 200.5,000 kc CY~I 20Q.S00kc :±:: .01% 1.00 200-499 kc 12_50

600.5.lXXlkc ... .0035% 7_00 500-849 kc 22_50

01-3 2,00I)..12,lXXl kc CHI :±:: .0035% 7.00 8SO-999 kc 15_00
1,001)..1.499 kc 9_80
1,500-2,999 kc 6.90

014 10,000-20,000 kc CY~I :±:: .0035'J. 7.00 3,000-10,999 kc 4.90
1l,()()()'20,OOO kc 6.90

AOC OSCILLATOR CASES
Small po rtable cases for use wi th the OT series of
plug-in oscillators. Prices do not include oscillators.
(When oscillator and crystal are ordered with FOT-IO case a 77' F
tolerance of ::!: .001 % may be obtained at $2.00 extra per osc illator/
crystal unit. When oscillator / crystal unit s are ordered with FOT-20 case,
a single un it can be supplied with temperature calibration over a range
of 40' F to 120' F. Correction to ::!: .0005%. Add $25.00 to t he pr ice of
FOT-20 and osci l lator/crysta l unit.)

FOT·2D For high accu racy cal ibration
requirements. Incl udes battery
and output jack, output meter
circui t and battery check, as
well as therm istor temperature
measur ing ci rcuit. $87.50

FOT-l0 Basic case wi th battery and
out put jack for genera l wider
tolerance applications. $14.50

MT-' Osci l lator board mounting kit.
$4.95

FOT-IO

FOT-20

OKLAHOMA CITY, OKLA.18 NORTH LEE
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Cartoon by Wayne Pierce K3SUK
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SOLID STATE "SCOOP" FROM GONSETI

FIRST AND ONLY TRANSISTORIZED SSB·AM·CW TRANSCEIVER
FOR MOBILE, PORTABLE AND FIXED COMMUNICATIONS
The totally new Gonser Model 900A
Sidewinder is the first and only tran
s isto r ized SSB-At\l-C\V transceiver
(except m ixer, dri ver, f in al stages in
transmitte r) to provide complete cover
age of the 2. me ter amateur ba nd in 4
segments I M e wide. Yet it's so co m
pact it fits qu ickly under the dash of the
newest cars! Transistor desi gn makes
possible a primary power requirement
in the receiver o f less than lh amp!
Separate power supp ly accessor ies
snap-fasten jiffy-quick to back o f trans
ceiver, or may be used for remote instal.
lot ion. Here's the trouble-free, solid sta te
transceiver with power to spare for any
fixed , portable or mobile application!

F o r co m p le te in/orma tio n, v is it y o u r
Gonser Distributor, or write Dept. ST-1 2.

CHECK THESE HIGH·PERFORMANCE SPECIFICATIONS:

TRANSMITIER: Tran sistorized (excep t for m ixe r . driver. f ina l st at es)
• Frequ ency Rang e: 144·148 M C • Power Inpu t : 20 wa tt s PEP
SS B. 6 watts AM. 20 w atts CW • Spurious Supp ression: -50 d b •
Carrier Suppression : -50 db on SSB • Unw anted Side band Sup
pression : -40 d b • Stages: 3 stage MIC Amp lifie r ; 15 MC M ixer·
Diodes: 2 Balanced M odu lator; Meter Rect ifier • Tubes : 6EA8
Do ub ler . M i xer ; 12B Y7A Driver ; 6360 Power Amp lifie r

RECEIVER: AII.trans istorized • Frequency Stabi lity : H igh ly st able;
utilizes same VFO as transmitter · Sensitivi ty : liz m icrovolt s o r
better fo r 10 db s t N. Sel ec tivi ty : Latti ce crysta l filter for both
receiver and tran srnttter > Audio Ou tput: 3.0 w atts « Spur ious Sup
p ress ion : - 50 db or bett er · Image Rej ec tion : - 50 db ( rece iver an d
transmitter utilize double conve rs ion ) • Stages : RF; M ixer ; Do ubler;
9 MC M ixer ; 2 9 MC IF; SSB. AM , CVI Detector; Aud io Dr iver; Push·
Pull Aud io Output . Diodes : AM Detector ; AGC Detector; RF Ga in
Control

TRAN SCEI VER : 9 M C BFa ; 15 M C IF ; H igh Freq uency Cry stal Oscil
la tor ; VFO; VFO Reg ula tor; AGC; 9 M C IF • Dimensions: 8Y. " W.•
4y' '' H., 7X. " D. · w t. : 10 Ibs.-8 oz. · POWER SU PPLY ; Dimensions:
(AC or DC) 8 y' '' W., 4 y' '' H., 51)(. " O. • Wt. : 13 Ibs.·8 oz.

PRICE: TR AN SCEI VER : $399.50 Amateur Net ; POWER SUPPLY:
AC-$6 7.75 Am ateur N et · OC-$79.50 Amateur Net

DECEMBER 1964

GONSET, INC.
ALTEC LAN SING CO R PORAT IO N
[J::::Fi?W A Subsidiary of Ling - Temco-Vought, Inc.

1515 S. MANCH E STER A V ENU E , ANAHEIM, CALIFORNIA
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William H. Kennedy W3ZFJ
1520 James Street
Monroeville, Po.

A 2 band m obile
SSB R eceiver
with many
unique features.

HO-2080SSBMR-10T
This receiver was con ceived. designed. and

constructed with one aim in mind, mobile
single sideband. It is now and has been operat
ing in this manner for over one year with
superb success. Sensitivity and selectivity arc
excellent. Dozens of comparitive tests have
been made with other receivers and this re
ceiver hears every thing my 75A-4 hears or a
K\V~I-2 hears. It's now being used with a
companion 200 watt transmitter in the same
size package which , incidentally, was an after
thought when the receiver was completed .

Since most constru cting hams are familiar
with basic operation of receivers, I will not go

"I"'" III 0<'014 . '" "UP ..~ .

"' ..U ..• "'..._.. ... -'"',u

. c••...
___"n

-... .... ....
N _ CT -.
~. ..~-

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

Block diagram

6

into a detailed explanation of each stage, but
will hit only a few highlights and problems
encountered.

Bottom view of receiver

The block diagram ( Fig. I ) shows only 8
stages, including the ave amplifier. Power re
quirements are necessarily slim for mobile
service. Filament req uires only 2.5 amps. at
12v and 200v at 70 rna.

The rf stage is a high gain cascode amplifier.

73 MACAZ INE



3,4 view o f receiver

The curve in Fig. 3 will show the combina
tion of the filters. The bfo frequency was set
at the 25 db point on the curve, setting the low
frequen cy to 500 cps. Since the audio filter
reaches its maximum depth before the xtal
filter starts to roll off, the af filter is the high
frequency defining aperture. Matching to the
xtal filter is accomplished by modification of
the standard Merit 10.7 mc if transformers as
seen in the parts list. The audio chokes used in
this audio filter were surplus units, obtainable
from Olsen Badia Co., Penn Ave., Pgh., Pa. A

•

twice the bandwidth that is needed. Most of
the new receivers and transceivers have 2.1 kc
filters therefore the audio response is still up to
2500 cps. I maintain the top frequency should
be no more than 2000 cps . This may sound like
gild ing the lily, but let's face it , the bands are
crowded and when it comes to monkey chatter,
"Every litter bit hurts ." (ouch )

Top view o f receiver

I IiI :I
I
:

•

,

• • • • , • •7
I rm ,

I

'.

_. .

,

•

I- +--I-+-1-j--I\t++++1tttI'I

_..... ..,. . ""

•. ,

I

,

1-+H-t'''"l'I ..

Already the communica tions engineers are
screaming "cross modulation." Granted at full
gain this receiver is no exception. however.
when listening to a weak signal at full gain a
strong local signal 20kc away is just barely
detectable. Backing off on the rf gain just a lit
tle removes any trace of the strong signal.
Measurements indicate that at this point the
gain of the rf stage is approaching unity. You
need only to use this receiver to full y appreci
ate the advantage of front end gain control.
Most receivers control three or four stages and
the front end is still operating at fairly high
gain and therefore is susceptible to overload
on strong signals. Of course in order to use
this method the mixer must be of the low
noise variety, as this one is, rather than a
noisy 6BE6 or 6BA7. The bottom of the cas
code stage is a remote cutoff 6D S4 nuvistor
triode. This configuration will give you the
characteristics of a remote cutoff pentode ex
cep t without the noise of a pentode .

Selectivity

The mixer is the same high gain, low noise.
and low cross mod ulation circuit described in
the October 61 issue of 73. It works as well as
the original 12AT7, but is sca led down in
voltage for the nuvistors.

Please notice there are two filters in this
receiver. The total bandwidth of both filters is
1400 cps at the 6db points. Actual audio re
sponse, however. at the 6db points is 500 cps
to 1900 cps. Too narrow for phone operation?
You should hear it . The xtal filter selects only
one sideband and sets the lower audio limit to
500 cps. The audio filter alone sets the high
end a t 1900 cps.

One must be careful when defining selectiv
ity and bandwidth. You may have more band
width than you think. For example the Collins
75A4 normally has a 3.1 kc filter, but when
you position your passband tuning properly
the lower audio limit is about 400 cps. This
places the upper limit at 3500 cps, almost

DECEMBER 1964 7
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Tf , T 2 1Ierit 10.7 me if transformer s modifi ed by removing
the 33 rnmfd and replacing one side wit h SO mmfd and
the other s ide with 68 u uf and 390 uuf ceramics .

T 3 M erit 10.7 me if transformer modifi ed by adding 20
mmfd ceramic to cxisting 33 uuf.

T4 10 K t o 41/ output trans.
C H I , CH 4 225 mh chokes.
C H2, CH3 300 mh chok es .
CH I- 4 audio chokes are sur plus Rola Co. GH-1 226-2

available at Olsen Radio Co., Pgh., Pa. Substhutes are
VI C·8 and VI C-9 U T e variable inductors.

Filter )'l cCoy model 48 B I with match ing bfo xtal s.
H eat shield on 6A II6 vfo is model CF M7 by Cool-Fin

E lectron ics, So. E I. M onte, California.
LI )'liller 41A l 5SCB I 10-18 Jl,h with 10 tum link added.
L 2 Miller 41A1 56CBr 1-2 Jl,h wi th 5 turn link added.
L 3 Miller 41A 155CB I, T wo coils one mounted on t op of

can , one mounted on bottom of can .
L4 Miller 4lAI 56CBI, Two coils one mounted on top

of can, one mounted on botton of can.
L 5 10 turns #1 6 enamel wire wound and an XR-SO coil

form.

good substitute would be the VIC-8 and VIC·
9 UTC variable inductors.

The vfo is constructed in a heavy welded
copper box. The mechanical and electrical sta
bility is excellent. The drift in the first 30
minutes is 900 cps, after which it will sit on
zero beat with the Collins for hours. This
initial drift is very slow so you may use the
receiver almost immediately after turning it
on, a necessary requirement for most mobile
work.

The dial calibration is not very well defined
from the photos, but the dial is marked only
with the 100 kc marks in each band. The vfo
covers 14.25 to 14.35 and 14.00 to 14.10 on
twenty and 3.90 to 4.00. 3.50 to 3.60 on 80
meters.

Band changing is done with diode switching
and the four 100 kc segments are accomplished
with only three changes in vfo freq . The dial
shows 5 bands, but only four are used. A
diode switch is used to shift the frequency 3
kc when changing sidebands so the input
frequency remains unchanged. Voltage regula-

tion is accomplished with Zener diodes as can
be seen in the schematic.

The ave system employed works very well.
It has none of the initial 'pop' common to a
good many receivers. The attack time is ap
proximately 300 JLSec as measured on a Tek
tronic 585 ocilloscope. Release time is deter
mined by the back resistance of the diodes and
the 50 meg resistor. The 50 meg resistor is
returned to B+ to provide a delay. An unex
pected problem developed when the receiver
was first tried mobile. Every time I would re
lease the accelerator the B+ voltage would
drop about 10v. This drop was seen as a large
change on the plate of the ave amplifier and
would cut the receiver off for about 5 seconds.
This was corrected by returning the ave plate
load to the regulated 102v on the vfo.

This receiver has given me a lot of enjoy
ment in the time I have used it. I have re
ceived a lot of compliments from friends and
enemies alike, and I can say without reserva
tion this receiver does not cause TVI.

.. . W3ZFJ

8 73 MACAZINE
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$12.95
s 9.95
$15.95
$14.95
$13.45
$12.75

.. $11 .95
$11.95

PRICES
Mast 37B-1
Radiator lip 37B-2
Coil 37B-75
Coil 371).40
Coil 37B-2D
Coil 37B-15
Coil 37B-1 1
Coil 37B-1D

Here's

BOB y/.

WIPRI

NEW
AUTO-MATCH!

4db Stronger Mobile Antenna

• • •

Combine stronger structural strength with stronger signal strength and voila
Waters New AUTO-MATCH Mobile Antenna!

Frankly, we hadn't expected to announce AUrD-MATCH for several weeks. But
with completed field tests corroborating our every engineering expectancy of
operat ing superiority and structural durability, we decided to beat the gun.

I

AUTO-MATCH operates with only a coil-change on every ham band with its
maximum radiation effi ciency giving up to 4 db more signal strength than is
found in other commercial mobile antennas. The tapered radiator tip is of
drawn 17-] PH stainless steel and adjusts to all frequencies. Interchangeable
Top-Center loading coils are molded in low-loss Epoxy and are completely
sealed against moisture and water seepage. High a stable inductance hand les
500 watts of RF and at resonance presents an "Auto-Match" of 50 ohms for
the coaxi al feed line. The sturdy lower mast is made of 6061 ST6 aircraft
aluminum tubing with a stainless steel mounting stud welded in standard
base-mount thread. The upper mast is of solid tapered drawn aluminum rod
to provide added strength and ease of upright mounting. The built-in foldover
for garaging drops AUTO-MATCH to car-top revel. AUTO-MATCH fits any stand
ard mounting base or bumper mount without change or modification. And
remember AUTO-MATCH is rugged, very rugged - designed to last for
car after car, rig after rig! You can place your order with your distributor now.

Briefly, the Specs:

VJ

I

I

..
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Cla rk Anderson W6NKZ

A Cheap Pair of Socks

The 6JB6 is a Novar tube with the sup
pressor grid brought out separately, not con
nected internally to the cathode (the common
practice) and is supposed to have ratings sim
ilar to the 6DQ6. The recollection of the
6AG7 and the price invited the trial of the
6JB6's in a grounded grid linear.

Frankly, I was not too confident so a strict
ly junk box version was built. The results were
very gratifying and should encourage others
to give the tubes a try.

Four 6JB6's were paralleled and mounted
in a DCl91 tuning unit cabinet. The old holes
were plugged with "Bonde", used for the new
parts, or covered by the relocated tuning
chart. The plate meter, roller coil and plate
tuning condenser were all salvaged from the
DC191. The loading condenser is a three
gang TRF broadcast condenser and will prob
ably require additional padding on 75 meters.

Construction was straight forward with no
particular precautions except to place brass
discs in the center of the novar sockets to pro
vide better grounding and isolation; no trou
ble was encountered (which is unusual for
\V6NKZ, believe me ) . W6JPU gave encour
agement to the project and the first trial at
his QTH with a Variac showed that about
1200 volts was the limit without using bias.
At this point th e four tubes were dissipating

160 walls and beginning to blush. Forty watts
apiece and one tube was beginning to get

6J86 Linear Amplifier

quite red, but would cool down with excita
tion. Tubes were interchanged with the same
tube being the weak sis ter, which eliminated
the possibility of a stray parasitic in one
socket.

At this stage a power supply was built using
a healthy TV transformer in a tripler circuit

6JB6

ss,

6JB6

A"TE .... A REl.l,V TO ClJl L'f\I( AR ,.. OR OUT \

6JB6 6.E6

~.

ANT EN" A

S'''Gl E·P! L-j-----.....+-----..-l-----.,c-oer
FRO'" ",

'0

- 12 voe ,.

13 M ACAZINE



Po w er

Su pply

described in 73, June 196!.
T ripIer is a sligh t misnomer; the switch was

thrown and 1900 volts appeared to make the
electrolytics sound like a rattlesnake. Two
more condensers were hasti ly added and some
voltage checks were made.

65 mils steady load-1900 volts
ISO mils steady load-1620 volts
220 mils steadv load-1600 volts
At th is point "resistors were smoking and I

decided this was fair enough for the size and
pnce.

Wi th the power supply completed and 12
volts bias applied to the grids, the amplifier
idled at about 40 mils-l0 mils per tube.
When properly loaded it would easily peak
400 mils and was very easy to drive with the
untuned ca thode circui t . On the air reports
have been most complimentary and local
checks have shown a very clean signal on the
scope.
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The leading book on

TRANSISTOR
COMMUNICATIONS

EQUIPMENT
by

Donald L. Stoner, W6 TNS
Lester A. Earnshaw, ZUAAX

BOOK $5 00 .# 044 ea. (foreign $5.50 )

Handbook covers a wide range of com
munication uses for both amateur radio
and commercial applicati on s.

S im pli fied th eory, plu s practical con
st r uction projects includ ing amplifiers,
VH.R eq u ipmen t , s ing le s ideba nd ex
cit ers a nd a complet e 8 .S.B . transceiver.
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EDITORS and ENGINEERS, Ltd.,

ORDER FROM YOUR FAVORITE ELECTRONIC PARTS DISTRIBUTOR.

II he ~a1"lQt su pply, send liS his "ame alld
~ YOllr r em itta l/ce. a lld n-e lI'ill slipply.

~
Summer land 8, Ca lifornia 93067

Deal ers: Elect r on ic dist rib utors, order from us. Bookstores,
librar ies, newsdea le rs , orde r fr om Baker & Taylor Co.•
Hill sid e, N.J . or Momence, I II. Export (except Canada). order
from H. M. Snyder Co.• 440 Park Ave. South, New York 10016.

hope of
and not
word .
W6NKZ• • •

At a sustained 400 mils the tubes are just
beginning to show color, which would indi
cate 1600 volts to be about the limit for the
"conservative amateur" or a confirmed whis
tier.

This article was written with the
encouraging a litt le experimentation
with the idea of this being the last
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Ph oto h E. C. Currt> r11

Bui Id a

L. F. Kiner K6VNT
1213 Pacific St.
Sa nto Monico, Col.

28 Volt Power Supply

IOOp iv
12 A

FIG. I
11 7 VAC

A heavy d uty 24 vdc power supply such as
this will most likely be more than ample to
fulfill any needs of the average experimenter
or amateur radio operator.

I use all 24/28 vdc switching, coaxial relays
and pilot lamps. These are readily available
at nominal cost in surplus stores.

Don't pass up those 24-28 vdc bargains
anymore; the relays alone are worth investing
in a power supply.

... K6V" T

~E TEXT

,,",VAC

The rectifie rs (diodes ) used in the original
unit were purchased from TAll (1 11-54 Lib
erty Street, New York 6, N .Y. ) for $1.15 each.
The units selected are the 12 ampere, 70
vrms ( 100 piv ) silicon power d iode studs.
Be sure to use mica (or equivalent ) insulat
ing washers when mounting the diod es to the
chassis.

Metering of the current drain and output
voltage is optional. I had a de ammeter that
wasn't in use and installed it on the rack
panel. Since a de voltmeter of suitable range
was not available, pin jacks were provided
to check the voltage whenever desired.

erly. Be sure to check the secondaries with
an ac voltmeter to insure that your connec
tions are series aid ing (add ing) and not can
celling.

.\Iost of the surplus stores can supply a
power transformer that will do the job very
nicely. Price? The range is from $5.00 to
$10.00 each depending on cond ition and
current carrying capaci ty. One that will do the
job is available from lIiway Company ( 1I--t 7
Venice Hlvd., Los Angeles 15, California ) for
$7.25 prepaid . This particular t ransformer will
deliver 24 vnc and 10 amperes from 11.5 vac
60 cps source.

Of course you can also obtain your 24 vee
by wiring the secondaries of two 12 vac fil a
ment transformers in series (or the secondar
ies of four 6.3 vae filament transformers ). The
primary windings would be paralleled and a
check with an nc voltmeter will tell you wheth
er vou how e the secondaries connected prop·

There is really no need for you to be
passing up those surplus 24-28 volt de trans
mitters, receivers, relays, switches, coaxial re
lays, lights, etc!

For less than $20.00 you can build a power
supply that will provide 24 -28 vdc at 10 am
peres.

The circuit is a straigh t forward de power
supply circuit employing four silicon rectifiers
in a bridge circuit and suitable high-capaci
tunce-lcw-voltage capacitor for filtering.

The power supp ly can be built on any prac
tical size chassis that will accommodate the
components to be used. Construction is non
critical as to parts placement. 1 used a
7 X 9 X 2 aluminum chassis and mounted
this to a standard rack panel by means of
support brackets. Rack panel mounting is of
course op tional.

\Vhen wiring the unit it is sugges ted that
the builder use No. 12 or No. 14 solid wire.
This is the same type of wire as generally
used in your house wiring. About a three to
four foot length should be sufficient.
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99-2524WX

18950

10·80 METER DUAL CONVERSION
AMATEUR RECEIVER

MODEL
HA·350

Uses Mechanical Filler For Exceplional Seleclivily- Offers 2KC Bandwidlh!

Lafayette's newest! A dual
conversion superheterodyne
com muni cation s receiver
covering the 10 through 80
meter amateur bands and
offering a high order of elec
trical and mechanical stabi l
ity for superior AM, CW and
SSB operation. Check some
of the exceptional features!

• Sensitivity 1 P.v or Better
• 7 Band-Switching Positions-3.5,

7, 14, 21, 2B, 28.5 and 29.1 MC,
plus WWV on 15 MC

o Tuning Dial Covers 600 KC for
Each Band

o 12 Tubes
o Crystal-controlled 1st Oscillator
o Transmiller-type VFD for 2nd

Oscillator
• Preselector Tuning
o Crystal-controlled BFD (Dual

frequencies)

o All Heterodyning crystals supplied
• Selectable upper and lower Side·

bands
• Geared Tuning Mechanism
o 100 KC Calibrator Circuit (crystal

optional extra)
• Separate Diode AM Detector and

CW/ SSB product Detector
• Coax Antenna Input
o 8 and 500 ohm outputs

• Imported

FREE!

• Stable, Transistorized Circuit
• Provides "beat" frequencies from

3.5-32MC
• Connects to Receiver's Antenna Input
• Ideal for receivers without BFO, or

those using a combined Q.Multi
plier/BFO

• Complete with coax cable and 9
volt ballery 0 Imported

NEW! LAFAYETTE ~-....1
"BEAT-BANDER"
EXTERNAL BFO

99-2502

1195

lo/oyeHe 516-Pg. J965 Catalog No. 650. Writ. :
LofayeHe Radio Efecfron;cs Corp. , Dept.73K.4, P.O. Box 10. Syosset, L t., N . Y. J1791

• Single adjustment for tuning antenna
o Dmni-directional-overall height 18 It.
• Rugged, wind·resistant-Irridite·

treated
• For Ground. Roof or Tower Installa

tion
o 52 ohms impedance-l 000 walls

power rating

40-0104WX

1495

LAFAYETTE 10-80 METER
BAND TUNEABLE VERTICAL

ANTENNA
1

o
• •
• •
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Jim Ky le K5JKX
1236 N.E. 44th St.
Oklahoma City, Oklo .

Weather Detector

Here in the tornado-prone Southwest, one
of the most spectacular feats of public service
performed by hams has been the group of
"Weather Nets" which aid the weather bureau
and news services in keeping track of severe
weather. A number of lives have been saved
by the action of such nets.

But while this aspect of severe weather>
public service, and ham radio, appears to have

no weather radar-but it does much the same
job .

And at the conclusion of the article, almost
as an afterthought apparently, the author com
ments that two or three such azimuth stations,
separated by 100 miles or so, could obtain
accurate fixes on thunderstorms " if the prob
lem of establishing communica tions between
stations can be solved. Perhaps the solution

TRACES

A"'PL IF IER

FI G U R E
C)C)o. , .

c w t

c•

T RACES

TO Z AX IS

•

SENSE A"'PLIF IER

VERTICAL A"'PL IFIER

HORIZON TAL A"PL IF IER 1------ - -1c-l

FIG URE 2

.....- _ /

,. /

been confined principally to the tornado and
hurricane belts of our country, the potential of
mixing the three ingredients is available al
most anywhere.

One of the more interesting recent examples
is suggested by an article appearing in the
May, 1963, issue of Scientific American maga
zine, in the publication's department devoted
to "The Amateur Scientist."

Described is a complex-appearing (but nc
tually far simpler than a SSB exciter ) device
which when completed tells you the direction
and intensity of thunderstorms. Its range is
some 600 miles; its azimuthal accuracy is
limited only by the care in construction. It's

can be found in amateur radio:'
So if you're looking for something new,

d ifferent, and a little b it out of the way to
spend your construction talents on for a spell
you might consider the weather detector. It
you and just one buddy 100 miles away from
you each build one, you'll have the virtual
equivalent of a weather radar station so far
as locating thunderstorms is concerned. And
there's a chance that your observations might
uncover some of the unknown details about
thunderstorms which the professionals haven't
discovered yet!

Actually, the weather detector as developed
by Mr. Thomas P. Leary, an Omaha, Neb. , at-

14 13 MACAZINE



IO-IS-20M QUADS
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Phn.981-421)

effect results in a diagonal line p ointing di
rectly toward the original storm,

The Sense antenna's output, fed to the grid
of the CRT, blacks out the "tail" half of the
trace produced by each storm, so that the ap
pearance on the screen is simply a line from
the center of the tube (observer's position )
indicating azimuth to the storm.

Most lightning discharges are vertica lly po
larized, and the weather detector prod uces the
line on the screen when receiving vertical
polarized energy. However, some cloud-to
cloud strokes are horizontally polarized , and
some distant strokes received by sky-wave will
be simultaneously vertical and horizontal. The
horizontal component produces a sort of spade
shaped trace, with the tip at the rip of the
screen, while the combination of both vertical
and horizontal results in an oval with a
straight line down the middle.

Only a few precautions are necessary when
cons tructing a weather detector. One of the
most important is to make all antenna feed
cables the same length to preserve exact phase
relationships. The Sense antenna should be
connected to a "lightning arrestor" since the
equipment will be operating during thunder
stann conditions. The loops should be oriented
on N-S and E-\V lines although this refinement
is not necessary if they are at accurate right
angles to each other; however they should be
at least 20 feet above ground.

This weather detector can also be used to
spot probable tornadoes, since the twisters are
invariably accompanied by strong thunder
storm activity and turbulence. To quote Mr .
Leary: "My station has produced an elliptical
display with rapidly recurring sfenc pips on
the azimuth of a small tornado 24 miles away:'
He ad ds that any storm producing repeated
pips on the identical azimuth is suspect.

... K5JKX

e Pre-Cvt * Pre-Tuned *Triband
Bomboo Fibugloll

Two Element ~ $59.95 $99.95·
Three Element_ 85.95 "LUJ $149.95

\--., \\ • ROTATE WITH TV ROTOR
1\ • HI GH FI B RATI O

Y
.VERY LOW SWR
• LOW Q BROADLY TU NEO

_. • H IGH GA IN
1 • EAS Y TO MATCH

, . ~ I • ONE FEED LINE FROM
. j X,",TR FOR AL L ]

.. b _ ' ''''" \ BANOS NO SWITCHI NG

tom ey, consists of a radio-compass with os
cilloscope readout. Complete constructional de
tails appear in the Scientific American article
mentioned previously, but most hams will be
able to build a working model from the block
diagram description which follows:

Input to the weather detector comes from
three antennas . Two of these an tennas are
shielded loops, identical to those used for
transmitter hunts ( Leary used 50 rums of
1\0. 20 Formvar covered wire on a 3-foot form,
sh ielded with a wrapping of aluminum foil) .
The third antenna is a vert ical "sense" an
tenna to remove ambiguity.

The loops are positioned at right angles to
each other, and feed identical amplifiers. The
amplifiers have frequency range from 100 cps
to 12 kc, any hi-f or phono amplifier should
work but high gain is essential. Leary used a
12AU7 feeding a 6AU6 to achieve sufficient
gain.

The "sense" antenna feeds a similar am
plifier; all th ree amplifiers are provided with
gai n controls to allow balancing, and a special
"stereo-matched" twin gain control for the
loop amplifiers might not be out of p lace to
avoid rebalancing.

Outputs of the two loop amplifiers go to
the horizontal and vertical plates of the scope
tube, respectively, while the output from the
sense amplifier goes to the grid or the "z"
input of the scope.

Operat ion of the system can best be under
stood with reference first to the single-channel
block diagram, Fig. I, and then to the com
plete diagram, Fig. 2.

Fig. 1 shows only the vertical-deflection
channel loop, amplifier, and scope circuit. A
thunderstorm produci ng Q RN at point A will
be picked up strongly by the antenna; the
QRN will he amplified and applied to the de
flection plates, and the result will be a ver
tical line whose height is p roportional to the
strength of the QR:'-I.

However, an identical thunderstorm at point
B will lie in the null of the antenna and will
not be picked up, while a third similar storm
at point C will be received but with only
about half the strength of the one at point A.

Now tum to Fig. 2 to see how addition of
the horizontal channel changes things. Now
the storm at point A is in the horizontal null
and the vertical peak, so it still produces a
vertical line on the scope face. But the storm
at B is in a vertical null and horizontal peak,
so it produces a horizontal line. And the storm
at C produces signals in both channels; the
strength in each channel is proportional to the
angle of the radial line to the storm, and this

DECE M BER 1964 15
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14 Elements on 432
K I CLL

,
,2

»> DI RECTORS~

I " I 7 113 - 13 .:1! 12 - 10- 10-.. .. 8 II 8

REFLEC TOR 13 ~ /2~
~ I I ... I::t · "1'0 '~ 4 • 2

RADIATOR 13 / ~ ALL OTHERS "

12 ~

1NCHES -----------

5 MMF

. ..KICLL

10 , 00T 8 0 0 M

ELEMENT

WOOD DOWEL

x::
e BOOM

F IG 4
'; IDE VIEW. BOOM A" O BRACE R

I used a one inch d owel for the fi rst part
of the mast, ( that is, the part attached to
the boom) plus a length of black plastic ABS
(acrylic butadiene styrene ) p ipe over it. This
just happens to be a good fi t into the ends of
the very useful 5 and 10 foot sections of
aluminum T ee Vee masts-that are sold in
every "rad io store."

Seems like that's enough detail. See vou
soon on 432. There's quite a few on the
band already, I find .

BOLT

F IG. 3
that they came out pretty near equal but not
quite.

F igs. 2. and 3 show element mounting de
ta il. F ig. --1 shows m aterial details. One nice
feature about the th in solid aluminum ele
ments. They hend! Several times if need be.
You can lise th is beam as a "standard" also
for your own antenna range, e tc., as you go
to more elem ents later. The construction is
light but with a little varnish sp rayed on, it
will do for a while. You'll probably want to
put up two or four a little later, anyway.

FIG 2

So just make up one for now. Unless you
want to live it up with a 14 over 141 It uses
1" by 1" red cedar or redwood, small sq uares
of bakelite to hold the elements on, wood
screws, and aluminum clothesline for
elements. It has 14 of these wide spaced for
maximum gain, a fixed capacitor Gamma
match, nearly 20 db gain, and it works!

This beam is not a copy of any other. I
tuned this one up myself over weeks and
weeks on the auteuna ran ge here . \Vith some
23 years experience in back of that. Some
handbooks claim that all the directors after
the firs t few can be eq ually spaced . You can .
But if you want to be sure of the gain of this
one, make it up precisely as indicated. Note

50 OHM
CAB LE

RA DIATOR DETAIL

Ju st to jog your memory, remember that
as you go up in frequency the absolute neces
sity for an antenna designed for the band
grows by leaps and bounds. This was already
evident in the good old 5 meter days, 30 years
ago. On ten meters, you could use a "long
wire antenna," (generally the 160 meter "flat
top L") some 270 feet long and as high as
you could get it. If it was pointed towards
Europe, it also pointed \Vest. But not on 51
You had to do something then.

Now that we're on :II of a meter take my
word for it : Build at least one good multi 
element Yagi to start off wi th. I built two,
because fro m past experience it was nice to
have two complete stations . You could loan
one of them to a friend and thus be sure of
at least some QSO's.

SOLID [l l ..U;T -:........... ....... L " . E.. B AMELIT & SOl,l ARE ~. ~

( ~!
I ~ I .100 0 8 0 0 M~ "'O TtH SAwED ' " 800M 1

THIS IS A· LUM SERMA .. S·, .. 0 ' El EME NT DIAMETER 4
IT IS ACT UALLY ~.~ DEEP
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A COMPLETE SOLID STATE
SSB EXCITER CJ

aNi ...

A COMPLETE SOLID STATE
SSB RECEIVER

D
CJ

INSTANT SELECTION
OF ANY ONE OF a PRE-SET CHANNELS

OVER THE 2-32 MC FREQUENCY RANGES

MODEL SMR·l
REQUEST
18 3010

MODEL SME·l
REQUEST
TB 2030

DECEMBER 1964

.~ «" ~-~-~l • SSB (USB LSB), AM EQUIVALENT, CWo MCW
'" . 'i - • SELECTION OF SIDEBAND AND TWO OPERATING CRYSTALS
I ' -- PER CHANNEL PROVIDE 32 DISTINCT COMMUNICATIONt CHANNELS

. • OVEN STABILITY 1 PART 10' PER DAY
• DC AND AC POWER SUPPLIES
• EXCITER OUTPUT UP TO 250 MILLIWATTS
• RECEIVER SENSITIVITY BETTER THAN 1 MICROVOLT
• REMOTE CONTROL AVAILABLE

-.
THE TECHNICAL MATERIEL CORPORATION

MAMARONECK. NEW YORK

11M $M11JUlwruJ
OTTAWA, CANADA • ALEXANDRIA , VIRG INIA • GARlAND. TEXAS • OXNARD, CALIFORN IA
SAN lU IS OB ISPO, CALIFORNIA • LUZERN, SWITZERLAND • POMPANO BEACH, flORIDA
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Joe Will iams W6SFM
4 150 Beck Ave .
North Hollywood , Calif .The

Miniature Multiband Tuner

multiband tuners which are popula rly accept
ed home b rew ingredients.

In essence, the multiband tuner works like
this: two right angle mounted inductances
a re tuned with one sp lit stator condenser.
( Fig. 1 ) . The hook lip is such that the smaller

F I GU R E I

coil, L 1, is tuned by connection to the vari
able low value series capacity existing be
tween the stators. The large coil, L 2, which is
connected from the rotor to one sta tor, is of
such size as to be seen by the small coil as
an rf choke and therefore nonexistent. To the

Multiband tuner construction d ata has been
yellowing in the pages of amateu r literature
for a long time and hasn't really received the
attention that it d eserves. There was a time
when the typical hamshack needed a shoe
box full of plug-iu coils to keep it going and
some of them were of the type that were
wound on a tube base and doped with a bit
of fin gernail polish. That was back when the
Zepp antenna was the end-all and a store
bought rf inductance was a glossy showpiece.
Since then, the AIIIIL handbooks have de
scribed some interesting and functional all
band rigs using multiband tuner circuitry. A
typ ical handbook version of the single ended
~IBT employs a dual 140 mmfd variable ca
pacitor and inductances of 1.5 and 8 .9 micro
henries. In the commercial field, the National
Company markets the ~1B40 and the MIl150

c, c.
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Detroit , Michigan: " Does an excel
lent job of swinging a 20-40 combi
nat ion and stacked Finco 6·2
beam."
San otego, Californ ia: "I am well
pleased with the rotor to date, holds
and turns stacked 40M and up
beams in 50 mph winds with no
d ifficulty."
Los Angeles, California : "I have
personalty installed 3 other HAM-M
Rotors in the past 3 years (all of
them OK) so I feel that I'm buying
the best."
Houston. Texas: " Wonderful! Was
using the AR·22 (t he CDE TV auto
matic) and it did a fi ne job fo r 4
yea rs, but put up a larger beam and
needed more power."
Anchorage, Alaska: " Due to below
zero weather. it t ook quite a while

to get up but the last couple of
weeks it has proved perfect. Wish I
had one years ago:'
Alamo, Californ ia: " Works very well
and purchased on recommendation
of my friend who has been using
one for 4 years and likes it quite
well ."
Swarthmore. Pa.: "Am very pleased
with the results. More than meets
my expectations."
Pluckemin, New Jersey: "The HAM ·
M rotates and two TR·IS's tilt the
6-foot parabola for 432 and 1296
me. "
Chicago, Illinois: " It really does the
job."
New York, N. Y.: " This is a perfect
rotor. Can 't see where you can im
prove it:'

(a sampling of mash notes received by our HAM-M)
At $119 .50 amateur net, the HAM·M is the greatest rotor value
around ! For technical information , contact Bill Ashby K2TKN .
Your local CDE Radiart Distributor has the HAM -M in stock.

CORNELL·
DUBILIER

CORNEll·DUBllIER ElECTRONICS. DIV. OF FEDERAL PACIFIC ElECTRIC co.. 118 E. JONES ST. FUQUAY SPRI NGS. N. C.

CoE makes a co m p le te line of the world 's f ines t rotors: Ham, heavy-duty au tom at ic, hea vy-duty m anua l,
s tandard-d uty automatic, standard -duty manual .. .and the industry' s on ly wire less rem ot e control rotor system I

la rger inductance, the small coil appears as
a short circui t between the stators and the two
sections of the capacitor are thus shunted.
This combination of effects enables the tuner
to provide a parallel-resonant, h igh impedance,
tuned circuit for each of the five popular
ham bands from 80 through 10 meters.

The miniature tuner shown in the photo
graph was assembled for use in some Nuvis
tor projects and is infinitely useful where the
power involved is 5 watts or less. The tuning
condenser, which measures ;II X ~ X M inch,
is a CalRad model cn 201 and is of the type
used in the smaller transistor radios. The an
tenna section is 11 mmfd to 235 mmfd and
the oscillator section covers 11 mmfd to III
mmfd. The inducta nces, L 1 and L 2, were
made from one stick of Air Dux 432 T. (The
Barker & \VilIiamson equivalent is # 3004 ).
This coil stock has an outside diameter of
~ inch, runs 32 turns per inch and has
molded plastic bindings. L 1 is 16 turns and
L 2 is 40 turns. First, L 1 was solder tacked
to the stators and pruned to tune 10, 15 and
20 meters. After L 2 was cut to include 40
and 80, each coil was cemented to a rear
edge of the dust cover of the condenser. In
this case, Testor's Polystyrene Cement seemed
a good chemical match for the dust cover and
the coil plastic. When the cement had set,

DECEMBER 1964

the coils were properly soldered to their re
spective connections. The en 201 has small
trimming pads on the back and these were
used to make sure that the tuner d idn't
'h it' two bands at the same d ial setting. The
plastic frame and the mounting screw ar
rangement on the front of the condenser per
mit the tuner to be chassis, bracket or thin
panel mounted. \Vhen an ~IBT is used in a
plate circuit, or other scheme involving above
chassis voltages, the rotor shaft should be in
sulated . T he builder can fa bricate shaft ex
tensions of plastic or other materia l and will
find that Epoxy cement is handy for attaching
them solid ly once the mechanical details of the
application have been worked ou t. A vernier
dial makes it easier to re-set the ~IBT and as
the capaci tor is meshed , the bands should res
onate in this seq uence : 10, 40, 15, 20, and
80.

\Vhere link coupling is desired for the midg
et tuner, the link coils can be made up of
2 to 5 turns of small gauge insulated wire.
These may be wound so that they will fit in
side L 1 and L 2. Normally, a link is required
for each coil and the links are switched when
going from one ran ge to the other. Some
times, however, it is possible to get good re
sults by linking to L 1 only. The presence of a
link coil in L I , or in L 2, will lower the res-
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FOR THE AMATEUR WITH

"ALMOST" EVERYTHING!

Give Yourself
Cleanest, and
on the Band.

For Christmas
The Strongest,
Sharpest Signal

,

T H E HENRY "2-K"
LINEAR AMPLIFIER

•

CONSOLE or
DESK MODEL . . . . . . . . . . .. $675

HENRY RADIO STORES
"World's Largest Distributors of Amateur Radio Equipment"

11240 West Olympic Blvd.
Los Ang e les 64, Californi a
2 13-477·6701

Butter 1, Missouri
816-679-3 127

6116 N. 27th Ave .
Phoenix, Ariz .
602·264·3895

93 1 N . Eucl id Ave.
Anah eim, Ca lifo rni a
714 ·772·9200

431 E. Green Street
Pasaden a. Californ ia
2 13-684- 61
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onant frequencies somewhat and ca librations
should be made with tha t fact in mind .

A Chinese copy of this tuner can be made
in your shack for a few bucks; but you can
easily fake an ~IBT with on-hand components
from the junk box. A Grid Dip Oscillator is
convenient for measuring the freq uencies as
construction p roceeds but is not a necessity.
A multibander can also be checked by insert
ing it between an antenna and the station re
ceiver. \ Vhen the tuner coincides with the re
ceiver frequency, it will knock a hole in the
incoming signals or noise. This way. one's
ca libration goofs can be blamed on the re
ceiver manufacturer. It will be found that the
lower frequency coil can not be calib rated
until the smaller coil is installed, so L 1 should

be checked out fi rst. Another bear trap that
ca n bring out the builder's best dial cord re
pair language is the temptation to tune an
~HJT by shorting coil turns with solder. Th is
short cut icill raise the frequency-but it will
a lso strangle the "Q" and will stea l a lot of
signal energy. If a multiband tuner is to be
enclosed in a metal box or mounted on a
panel, final calibration should be made with
the tuner in its working position.

Fig. 2 shows some MET circuit application
prototypes; these diagrams are not designs and
have been made sketchy on purpose. Doubt
less. other uses for the multibander will sug
gest themselves to the builder.

. . . W6SFM
Photo credit: Rober, Jensen
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Jim Young W6WAW
1412 N. Fa irfa x Avenue
Hollywood 46, Colifornia

U- eOLTS TO HOLD
ARMS-TYP 16
PLACES

_ _ 'I -X I - ALUMINUM
ANGLE-T'fP 4 PLACES

ELEM ENT TWlSTED T UNDOG ST UB
LENGT H LOOP LESGTH'

36' 9' 48"

23' 6' 3G"

'" 4' 6" 24"

. JO'• • e~ , ,, I CI
I .1• ,
• ••12 •

• TIlo'O - 14 wires spaced 3 inc hes apart . (not a hcr ted )

The elements are cut from #14 wire, to
the lengths given in Table 1. Cut four ele
ments for each band (two for the d riven
element and two for the reflector) and solder
a lug to both ends of each element. Twist a
single loop about }4 inch in diameter and solder
well, at the d istance given in T able 1 from
each end of the elements. Also make up two
jumpers and a reflector tuning stub for each
band. The jumpers are used as shown in Fig.
3, while the tuning stubs are a ttached as
shown in Fig. 1.

Connect the element ends for each hand
to the separator plates and install the jumpers.

28

14

21

FIG. 2 SP~DE R CONSTRUC TIO N DETAIL

The basic "sp ider" is detailed in Fig. 2.
This may be constructed from either sheet
a luminum or plywood, depending upon which
is more readily available. The eight arms are
then mounted at a 45° angle from the hori
zontal and the "spider" mounted to a ten foot
length of 1 ~ inch TV mast by means of "U
bolts" . A separator plate. as shown in Fig. 3,
should then be made up for each band. This
can be cut from Micarta , Lucite, or even wood
if it is well varnished.
BA."l D MC .

to permit a good match to he obtained to a
single coaxial line. This configuration, how
ever, req uires longer bamboo arms than the
basic Quad, and a rather complex "spider" at
the center.

By combining the electrical design of the
"Birdcage", with the mechanical design of the
"Boomless Quad", we can ob tain an antenna
which contains the best features of both con
figurations, as shown in Fig. 1.

12' BAMBOO POLE S
TYP 8 PLACES

A 1" 1lIC
SE....RATOR

, a '"
SEf'll.AATOR

, a.."
SE_ TOR

AI ... ...C
ORIVEN
ELEt.4ENT

A2 ."'M C ern,

III 21 MC
ORI EN
ELE ENT

82 2,NC REFL

C. 2llMC

""""""-0"'''
C2 211 Me RE1\.

D 21lNC
TUNING
STUB

E 2 1MC
TUNING
STUB

F I" MC
TUNING
STU B

INNE R
CONDUCTOR
SOLDERED

OI'X

FIG.! BAMBOO BIRDCAGE

atop a mast of reasonable height. The Quad
on the other hand is of sufficiently light
weight so that under most cond itions a 14 mc
model can easily be erected by two persons.
However, the basic Quad design suffers from
a lack of rigidity unless an exceptionally strong
boom is used. The boom length in turn makes
the array somewhat hard to handle.

The use of a "Boomless Quad" has there
fore become quite popular, with the added
advantage of providing proper spacing be
tween clements on dual and tri -band versions

The G4ZU Birdcage is a d istant relative to
the fa miliar Cubical Quad. One of the original
design approaches of the Birdcage was to
use tubular elements, thus not req uiring the
use of bamboo arms. However, this results in
an array that requires considerable mechani
cal rigidity if it is to survive a good wind, in
tum adding to the weight. The can become a
detrimental factor in erecting a 14 me antenna

ATIACH 7 MC srus
HERE IF DESIRED

The
Bamboo

Birdcage
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FIG.3 SEPARATOR PLATE DETAI L

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

standard

He ovy Duty Self Supporting
a nd Guyed in He ig hts of
37- 54 ' ••, ISS)
71 - 88 feet (g uyed)

•ROHN
sets the

Standard Dul y G uye d in
Heights of 37- 54 - 88 - 105
and 122 f••,

K7ASK

TWO CATEGORIES TO CHOOSE FROM

JUMPERS

~LEMENTS

6-32 SCR~~W~' ~:~:::::::~~~~~:~NUTS a WASHER
TYP 4 PLACES 2-1/2" X 2'1/2 M X 1/4"

MICARTA, LUC ITE, ETC.

Using two of the 28 me elements, center the
separator plate over the top of the mast sec
tion, so that the twisted loops are the same
distance from the ends of the bamboo arms.
Using several turns of # 14 wire, secure the
loops to the bamboo ann and solder well.
Now secure the other two elements the same
way.

Attach the 21 and 14 me elements in the
same manner, making sure that the jumpers
for all three bands are in the same plane. If
7 me operation is also desired , do not use a
jumper on the 14 me driven element. Instead,
connect a 28' length of 300 ohm twin lead
between the driven elements at the separator
plate. Short the other end of the stub and
tape for insulation.

Connect the ends of the drive elements to
a len gth of 50 ohm coaxial line as shown in
Fig. I , and attach the tuning stubs to their
respective reflector elements. The antenna is
now ready to be mounted on the rota tor and
tuned.

ROHN has these 6 IMPORTANT POINTS:

ROHN Manufacturing Co.

"World's Largest E XCLUSI VE Manufacturer
of Towers; designers, engineers, and irufallers

of complete rommunication 'ower systems."

ho.;o, IllinoisP. O. Bo" 2000

•· -SEN D FOR ROHN TOWER HANDBOOK:
•- $1.25 Volue •

-ONLY $ 100 postpaid (special to readers :
of this magazine) . Nearest =

source or supply sen t on req ues t. Re~re- : IIIII-
sentatives world -wide to serve you. \\ rite : _.
today to; =

'---

Eo,. of Operation - roller gu ides between sections assure
easy, sa fe, fri ction-free raising and lowering . Strenllth
welded t ubular s tee l sections overlap 3 feet a t maxi
mum height for extra sturdiness and s t rengt h. Unique
RO HN raising procedure ra i, e, all .~tions together- uni.
formIy with an equal section overlap at (I II heigh ts!
Venatilit y- designed to support the largest Antennae
with complet e safety and assurance 01 on y height d.,iredl
Simple In dollation- install it yourself-use either fl a t
base or special til tin g base {illustrated above) depend
ing on yo ur needs. Rated and res'ed-entire line engi
neered so you can get exactly the right size a nd properl y
rated tower for yaur antenna , The HOH N line of towers
is compl ete. Zinc Gcd vonized- hot dipped galva nizin g a
standard - not an ext ra-with all HOHN towers! Prices
s tart at less than $100.

.. W6WAW

Tuning can be accomplished using a sta
tion a mile or so away as the signal source,
and adjusting the shorting jumpers on the
stubs until best foreward gain is obtained on
each band, Then rotate the antenna 1800 and
repeat the process to obtain the best front-to
back ratio. Usually these two adjustments will
coincide; however, the Forward gain is fairly
broad, while the front-to-back adjustment is
somewhat more critical.

The coaxial line can be passed thru an
eye-bolt to bring th e center of the elements
in at the mast, while the tuning stubs can be
folded back up the mast if desired. The 7 me
stub can be dropped inside the mast, or taped
to the outside, whichever is more convenient,

The completed antenna should provide
about 7 db of forward gain, which is approxi
mately 2 db better than the average two ele
ment Quad, while the front-to-buck ratio
should be at least 25 db. The turning radius
for the "Bamboo Birdcage" is also sligh tly
less thau the Quad, while the whole assem
bly weighs less than 20 pounds.
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Going

Fred DeMotte W4RWM
P. O. Box 6047
Daytona Beach, Florida

RITTY - Part Two

,

Now that we have convinced you that
RTTY is not expensive, that no special tech
nical knowledge is required and you have ac
quired a machine, it is assumed that you
want to get to printing.

Your question now is . . . what do you
need?

If you will refer to the block diagram that
appeared in the article "Going RTTY" in the
January 1964 issue of 73, you will see that
you need a converter to comp lete your re
ceiving se tup .

RTIY Convertor.

Let's look at the converter situa tion and
see just what is required. There are two types
of converters and in both types their main
funct ion in the overall circuit is to change in
ea rning signals into d e pulses that operate the
se lector magnets on the machine.

Since our purpose here is to get you copying
RTTY signals, we will not deal with the tech
nical aspects of converters. You can find a
wealth of material on this subject in the IIA~I 

HTTY handbook.

So let's get right on with a simple converter
tha t does an excellent job. The circuit in Fig.
1 uses only the necessary parts to do the job
and all frills omitted.

You will note from the photos that 1 have
employed a "progressive" type of construction .
That is, the converter is wired in one com
p lete section. The monitor scope, which can
be added at any time, is built as another
section . T he power supply also is constructed
as another unit and all three are removable
from the overall chassis for servicing or add 
ing additional circuits as required.

For those interested in the construction de
tails, a 4" X 13" X 17" aluminum chassis was
used. C ut out the top leaving a lip all around
of ~ inch . The section cu t out is then cut to
make two sub-chassis; one for the converter
and the other for the power supply. A strip of
light aluminum will be required to make the
third sub-chassis for the monitor scope.

Each of these sub-chassis is cut to a llow a
,. inch bend at each end and still fi t against
the front and rear wall of the overall chassis.
They are held in p lace with small aluminum
self tapping screws.

The whole assembly is mounted on a 5~

inch by 19 inch standard relay rack panel,
while the top and bottom are covered with
perforated aluminum which is attached to the
edge all around with aluminum self tapping
screws.

As to the converter itself, there is nothing
new about it. I t has been used by RTTY'ers
for some years in this or some modified form ,
and was selected because it is easy to as-

,

'/2·12.... 1 12_12AT1

The I mfd capaci tor in the 2125 cps circuit should be . 1 mfd.

73 MAGAZINE



semble and uses parts that are on hand in
most junk boxes or can be picked up from
local surplus houses. As can be seen from the
schematic, the wiring is easy and since there
is nothing critical about it, it should work the
first time it is hooked up. Just a few simple
instructions are offered:

Top view.

presentation . This presentation will be at right
angles to the first.

Now with no audio input, start your ma
chine and adjust the bias control until the
loop current reaches a stead y value . It should
read about 18 or 20 mills with the current
adjust pot set to minimum.

Now you can adjus t the current control for
the printer current desired . You may find that
you will need to back off on your bias control
slightly and reset it until the magnets pull in .

The meter should read about 30 mills a t this
point. When a signal is fed to the input of the
converter, the meter current will show a sharp
swing up to about 50 mills, and will continue
this swing as the signal is received.

A few tries will give you the proper adjust
ent know-how and you will soon find the
machine rattling away with perfect copy being
received .

Details of the monitor scope will be the
subject of another article, so leave room to
build the scope as part of the overall assem
bly.

Cred it is given to \V4TJU for the basic con
verter circuit which is used here.

The power supply shown in Fig. 2 was
designed to provide power for both the con
verter and the monitor scope, and voltages in-

. . W4R\V~1
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HYE-QUE ANTEN NA- FEEDLINE CON NECTOR
New ' _I n_I molded plastie-and-IIllti l
flttln, provldll : coax feed lr conn..•
tlon. h...,. topper leadl t o e llmlntl.
antenna eenter I UliPort. HYI.Qul I
c enneeter 'It. standard PL259. R,ln
forced, weather protlct,d. ultra-Iffl.
I le nt. At your ham ItOrl, or $2.95
1I 1id. Comllanlon Insulaton, 2 fer 1ge
ppd . Indud.. complete Inlt ructl.n•.

BUDWIG MFG. CD., P.O. Box 97, Ramona, Calif.92065

Power supply.

dicated shou ld be closely followed since if
they are much d ifferent than those indicated,
the dc amplifier in the converter will not
operate correct ly and as a result the converter
will not function properly.

Be certain that the meter jack is of the
closed circuit type. The output jack is open
when the plug is removed. Both of these jacks
are insulated from the chassis since there are
about 200 volts present in the circuit a t this
point.

A 100 milliampere meter should be inserted
in the meter jack for making adjustments. It
may be left in the circuit after adjustments are
made or may be removed, since the closed
circuit jack will close and current will pass.

In the fi nal adjustment of the converter
turn the control bias down to zero and the
current adjust down to minimum screen volt
age. With your machine connected at the out
put terminals of the converter, apply line volt
age and turn on the power.

After wannup, without any audio input be
ing applied to the converter, there will be no
output current indicated. At this point feed a
2975 cps audio signal to the input and adjust
the coil with the .07 mfd condenser across it
for maximum indication on the scope, which
of course is connected to the scope terminals
on the converter.

Beset your signal generator to 2125 and
adjust the other coil slug for maximum scope

DEC EMBER 1964 25



Frank Ga lli nell i K1GHO
758 Summer St.
Sta mfo rd, Conn.

SIXER

to the

Nth

The Heathkit Sixers and Twoers a re well
known as fine and flexible pieces of gear. \ Vith
a few additions and modifications, however, a
good deal more operating ease and efficiency
can be obtained from these rigs.

Power Supply

Going first to the power supp ly, I foun d that
the trouble-free operation enjoyed at the home
QTH had a hahit of literally going up in
smoke in the mobile. The problem is quickly
and permanently solved by rep lacing the di
odes with International Rectifier type SD~92.

1 Translation: " It was fough t fiercely on both sides."

Transmitter

The transmitter was attacked next, and, if
you' ll pardon my Caesar, utrinique acrtter pug
naturn cst.1 Having becom e fed up with futile
attempts to tune the tank without removing
the rig from the case, I first devised an external
tuning method. Start by soldering the threaded
sleeve from an H. H . Smith type lOS phone
tip to the screw head on the ceramic trimmer.
Next scrounge for a screw (app roximately %"
in length ) that will fit the sleeve and replace

Receiver

The Sixer receiver, as known to anyone who
has ever used a super-regen, is not the ep itome
in receiving excellence. More than one normal
ly timid soul has been moved to acts of violence
during a band opening thanks to its lack of
selectivity. Efforts to relieve this situation elec
trically did not bear enough fruit to merit
mention. Mechanically, however, I have found
that a 2" vernier dial (Lafayette F -347) (99c)
is of considerable help to the poor OM with
coffee nerves who can't tune the ungeared dial
onto the best side of the squealing signal. Two
months of tinkering convinced me that the
tuning condenser should not be pushed back
into the rig. Success was finally ach ieved by
cutting the condenser shaft, leavin g only about
}~" protruding from the panel surface, and
cutting the vernier dial shaft through the set
screw hole. Mount the dial without the top
mounting screw or set screw and you're set.
The pressure of the dial on the condenser has
held everything in place perfectly for me, but
if any slipping is experienced, a d rop of glue
(or chewing gum maybe?) will hold it tight
Due to different d esign , this mounting system
is not applicable to the Twoer .

The only other addition to the receiver was
a closed-circuit phone jack mounted in the
upper left-hand corner of the panel and wired
in series with the hot lead to the speaker.

~ PIN 4 ~ t.lET'ER
---""'0 JACK 0 FWD

+ r-<>-O<JT~PlN 2 r;:::'
M OF 6AQ5 ce

-I M/\ PIN e!
- LAFAYETTE Of 6ACf>
rh,,'~M 40 0 TO Ill"

'00 '
FIG. 2FIG. I

L

.c,
,~

,

c,

Fig. 1. Coup ler diagra m.
Fig. 2. Two of the possible switc h combina
tions, using th ree position rotary. If spdt
toggle switc h is used instead, an off position
is recommended.
C 1- 100 mmfd variab le fo r 50 me, 50 mmfd
for 144 me (Hcmrno rlund MC1 00 , MC50)
C2-35 mmfd per-sect ion sp lit sta to r va ri
able, .07" spacing (MCD-35SX). Reduce
to 4 sta tor and 4 rotor p la tes pe r sect ion
in 144 mc coup ler for easie r tun ing .
L1-50 mc : 4 turns, # 18 tinned, I" di 
a mete r, Ya" spacing. (A ir- Dux #808T)
144 mc : 2 turns # 14 enc m., 1" dlc ., Va "
spa cing. Slip ove r L2 before mounting .
L2 - 50 me: 7 turns # 14 tinned, 1 Vz " dia 
c mete r, 1/4" spa cing (Air- Dux # 1204) .
Ta p 1 1jz turns from each end.
144 mc : 5 t urns # 12 t inned, Va" diameter,
"Va" long . Tap 1 Vz turns from each end.
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Just a Piece of Wire?

One hundred feet of Soxton economy twinleod sells for just 0 dollar.
To make that tw in'cod we first hove to melt copper ingot s and e xt rude
coorse coppe r wire. This then is dro wn finer and finer to the finish ed size
we need. Next th is wire is wo u nd int o se ven shand wire and then this is
fed in to 0 sic kening ly e xpe nsive machine thot fo rms t he pol yethelene and
exa ct ly spa ces th e wires in it, exa ct ly go uges the thic kness of the poly
et he lene, and automatically inspects the twinleod for ony poss ible defect.
You bu y th is for a penny a foo t . W e won't even try to t ell yo u about th e
months we worked designing th is twi nleod, the lob tests, the pilot ru ns,
the unbel ievable st uff thot come out of the first mach ines we tried to
buil t, and t he months we spent making su re that our t winlead was a prod 
uct we could be proud of.

W e' ve been through this sixteen t imes now with our 16 different types
of twinlead, seventeen times wit h coax, nine t imes wit h open wi re line
and on and on for ou r hundreds of types of wire and coble.

You ' ll speci fy Sa xton?

SAXTON
2 15 NORTH ROUTE 303

CONGERS, N . Y.
9 14 CO 8- 6846

its head with a small knob. Finally, mount a
rubber grommet in one of the air holes opposite
the trimmer. Simply push the "screw-knob"
through the grommet, and screw it into the
sleeve. All this nonsense will give continuous
clockwise and limited counterclockwise rota
tion of the condenser.

Undoubtedly the smartest thing I did all
week was to add an antenna coupler to the
Sixer. For the benefit of anyone too cheap to
own a Handbook, the schematic, adapted for
coaxial ou tput, is reproduced here. This inno
cent looking gadget, built into a 3" x 4" x5"
grey hammcrtone box, will load into practical
ly anything; in fact K2LLC used it to load his
Poly-Comm 62B into a window screen with a
I : I swr. You should fi nd it particularly useful
in the mobile, where stand ing waves often run
amuck. If used in conjunction with a low pass
filter, it should be mounted on the left side of
the rig with the filte r screwed on to the case at
one end and onto the coupler (with a spacer )
at the other.

Naturally, some method was needed for ad
justing the coupler. No problem. Mount a 0-1
rna meter, a 100,000 ohm pot, and a spd t
toggle or three position rotary switch as shown
in the photo. The popular little "Monimatch"
swr bridge should fit nicely inside the coupler

DECEMBER 1964

box, with phone tips coming from the switch,
through the air holes near the coupler, and
into jacks on the box. Or, if you're as lazy as
I am, you can do what I did : monitor the 50

caIled "power output" device in the Sixer or
Twoer ( tuning Clan the coupler for maximum
and C2 for minimum ), and use the other
switch position to monitor the "kick" in your
modulation. Or you can monitor the filament
current and pilot-lamp voltage and say the
heck with the coupler.

Operatin g convenience was jacked up one
last notch with the add ition of a crys tal socket
on the front panel (see photo ) . Simply run
shielded leads from the pauel socket and plug
them into the chassis socket.

\ Vhen the smoke cleared, I decided to rewire
the transmitter section with shielded grid wire.
The apparent increases in harmonic suppres
sion and circuit efficiency were more than
worth the effort ( the neighbors got off my
back and the dummy load burned out ) .

Finally, I replaced the Sixer's 6CL6 final
with a 5763, which squeezed another watt or
two of rf out of my Benton Harbor Kilowatt.
Don 't forget to rewire the tube socket.

That about sums it up. By now, your Sixer
or Twoer should he operating more efficiently
than ever. . . . KI GHO
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Doug DeMaw W8HHS
10598 Peninsula Drive
Traverse City, Michigan

Twofer Talk

.'
FIG. 1- 8
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FIG I- A

Removal of the diode metering circuit could
prevent bleeding of rf power from the trans
mitter output and reduce TVI caused by the
harmonic action typical with diodes .

\ Vith great enthusiasm, the above changes
were made. The results were well worth the
small amount of effort.

The Mod ificat ions
P. A. Tank-Replace the final amplifier tank

coil with 4 turns of #12 wire, }2" in diame
ter X I" long. (Silver plate if possible. )

"""
~

Remove the 10 mmfd output coupling ca
pacitor from the P.A. Tank coil. (T his will
reduce TVI and permit a better match to the
feedline.) Replace the capacitive output cir
cuit with a 2 tum link of #20 fonnvar or
nyclad wire, inserted in the B+ end of the
new tank coil. {Make certain the link is
wound in the same direction as the tank coil. )
Return this new link to ground through a 3-30
mmfd mica trimmer. This will be used to
effect a proper match to the feedline and
reduce reactance.

Replace the bus wire connecting the anten
na fitting to the TRA:\S~IIT-RECEIVE

switch with a short length of RC.sS/ U coaxial
cable. Be sure to ground the shield at both
ends of the new cable. (See Fig. I -B. ) This
further improves feedline matching and cir
cuit isolation.

Neutralization of the P.A. Stage-Due to
the self neutralization frequency of the BRAS

P A
';68 A8

During the past 4 years, I have had occa
sion to chat on 144 me with several stations
using Heath T\VOcrs. Some of these useful
little transceivers delive r excellent results for
their owners. There are , however, a number
of these T\\'Oers which are suffering from
transmitter instability, TVI , bassy audio, ab
normally low output and audio distortion. A
few of these ills are caused by poor workman
ship when the kit was assembled. The bulk
of the ailments mentioned result from engi
neering problems which can quite readily be
corrected.

Numerous art icles have been written and
dedicated to circuit modification of these
handy little portable packages. L ittle has been
said about the more predominant problems
which exist in them. Some of these articles
described the add ition of push-to- talk relays ,
panel meters, squelch circuits, etc. T he basic
a ilments which relate to efficient operation
have not been presented. \Vhile sitting back
on the sidelines , watching many of the fellows
st ruggle with these common problems , I de
cided to acquire a T\VOer of my own and
attempt to resolve these more troublesome
circuit bugs. After studying the circuit d ia
gram, applying standard procedures and
sweating over a moderately hot soldering iron
for a short period of time, I ended up with a
TWOER which possessed all of the attributes
common to a well engineered VHF transmit
ter.

Analysis
The final tank circuit could be modified to

provide much greater efficiency and reduced
TV!.

The P.A. stage would no doubt benefit from
neutralization inasmuch as both the driver
and P.A. are in a common envelope, operating
on the same frequency.

Capacitor values in the speech amplifier
and modulator stages could be changed to
reduce bass response and give the signal

" h ..greater punc .
High level-negative peak d ipping could

easily be added , to further increase aud io
punch and aid in the elimination of possible
"overmodulntion."

Conventional coax fittings could be added
to the rear apron of the T\VOer, to facilitate
use with other station equipment and antenna
feedlines.
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SWH bridge as standard bill of fare.
Conclusion

Before modification of the circuitry,
as noted above, the measured output of the
T\VOer was .78 watts. Similar readings were
taken with other TWOers. Following modifi
ca tion, the output increased to 2.4 watts into
the same dummy load . No trace of TVI
could be found. Prior to modification , channel
7 was wiped ou t. Reports of excellent audio
quality and quantity were received following
the circuit changes.

AUDIO
i l2AX 7

<>-II-

FI G. 28

Regardless of the manner in which the
multiplier stages and the P.A . are tuned, no
instability would occur. Audio distortion and
downward modulation completely disappear.
cd.

Other refinements could have been made to
the T \\'Oer, but the ones mentioned in this
article were of greater impor tance.

No changes were necessary in the receiver
portion of the transceiver. Having built several
regen type 2 meter receivers, I must say that
the one contained in the Heath T\VOer is
the best I have seen in such simple circuitry.
It is stable, sensi tive and exhibits no "dead
spots" in the tuning range.

\Vith my modified T\VOer, I have been
able to work considerable distances over the
rough terrain common to 0:orthwestern Low
er Michigan. I am using stacked A·62 F inco
antennas on a 75 foot tower and feeding
them with low loss balanced feed line and a
VHF type Matchbox. I have been able to hold
regular Q-5 sched ules with WA9DOT in
Grafton, \Visconsin . The distance is 165
miles, airline. Other similar contacts have
been mad e without the aid of band openings.

Good luck on your T\VOer changes!
. .. W81I lIS

P.A. tube, it became necessary to employ
POSITIVE neut ralization . This is actually less
complicated than the conventional methods
of neutralization. Add a 1.5 mmfd ceramic
capacitor from pin 7 to pin 9 at the tuhe
socket, keeping the pigtails as sho rt as possi
ble.

This modification eliminated all signs of
instability, cleared lip all signs of FM, down
ward modulation and audio distortion and
roughness. TBI was further reduced until it
could no longer wipe out channel 7. F aint
cross hatch remained. (See Fig. I-B. )

Replace th e .01 mfd coupling capacitor be
tween the 12AXi plate pin and the 6AQ5
control grid , w ith a .005 mfd d isc ceramic.
Replace the 2.5 mfd cathode by-pass electro
lytic on the 12AX7 stage, with a 10 mfd 25
volt unit. Replace the .01 mfd 3 KV by-pass
condenser connect ed from the modulation
transformer tap to ground, with a .005 mfd
3 KV ceramic uni t. These changes resulted in
better h igh frequency characteristics in the
aud io system. Read ability under weak signal
conditions was improved. ( See F ig. 2-B. )

Clipping-There is no audio gain control
for the modulator. This means that it is neces
sary to remain a proper d istance away from
the microphone to prevent "overmodulatlon."
This can be a source of annoyance when
operating mobile. T his extra audio which is
available, can be put to use in the form of
"clipped modulation" which will increase the
weak signa l readability of the t ransmitted sig
nal. To add thi s High Level Negat ive Peak
Clipping, simply add a 500 rna top hat type
silicon diode to the modulator output circuit,
as shown in Fig. 2-B. You can now «move in"
on the mike without fear of d istortion, etc.

Antenna Fittings-Replacement of the pres
ent antenna connector with a standard SO-239
chassis type recep tacle, will permit use with
standard cables and other sta tion accessories.
This is easily done by enlarging the existing
mounting hole with a ~" chassis punch.

Metering Circuit-In some T\VOers I have
tested I discovered that the metering diode
and allied circuitry bled a portion of the rf
output energy away from the feedline. Re
moval of the entire network increased the
transmitter output considerably. In addition ,
the metering diode encouraged harmonic out
put, which in turn contributed to TVI. Once
th is circuitry was removed , the rema ining TVI
disappeared. Without this metering provision,
it becomes necessary to tune up by a different
means. In my case, I tune for maximum for
ward power as noted on my s\vn bridge.
This should be no handicap, inasmuch as
most well equipped VHF stations have an
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An Idea Article

High Level

Modulation for

Ham T-V
Severa l interesting articles concerning ham

TV have appeared over the last coup le of
years. If this writer had the time and the
where-with-all to finance the camera and
synch generator end of the system, he would
certainly be drawn to this face t of amateur
radio. Since time and material do not permit
the construction and operation of such a sys.
tern. this article will take the form of a sug
gestion for someone already engrossed in ham
TV to experiment with.

Types of video modulation commonly used:
All of the articles investigated, and in fact, all
commercial TV transmitters in this country.
use some form of low level modulation. RCA
has built some transmitters that actually modu
late the last stage, but even so. it is still grid
modulation. Technical ly this is low level mod
ulation . ( Fortunately, in TV the amplitude
modulation is mostly negative which does
permit higher efficiency in the modulated
stage than under normal AM as used for
sound. ) Why hasn't high level plate modula
tion been used? T he answer is quite simple.
Most people think of plate modulation as
being transformer cou pled between the modu
lator and the modulated stage. So far nobody
has come up with a modulation transformer

'0

R. E. Baird W7CSD
3740 Summers Lane
Klamath Falls, Oregon

that will pass frequencies on the order of 10
cycles to 4 megacycles.

A possible solution: The series modulator will
be found in the literature as far backas 1918
when an original patent was held by Heising.
However, the series modulator has been a
subject of academic interest only, because it
has been regarded as a very inefficient meth
od of modulation and one calling for too
much power sup ply. This writer has been
told that there are certain European TV trans
mitters that have used the system quite suc
cessfully.

Referring to Fig. 1, let us see what the
series modulator actually does. The series
modulator tube is nothing more than a vari
able resistor which varies at the modulation
frequency. It makes no difference to the plate
modulated stage whether the series modu
lator is on the plate or cathode side of the
tube. But since the previous video stages refer
to groun d it is most convenient to p lace it
on the cathode side. In standard plate modu
lation, for sound, it is necessary that the series
modulator have more plate voltage than the
plate voltage of the modulated stage. This is
necessary so that on the positive half of the
audio cycle the modulated stage will have
twice the unmoduluted value of plate voltage,
to get 100% positive peak mod ulation. Thus
the supp ly for a modulated stage requiring
1000 volts would have to be something in
excess of 2000 volts when the series modula
tor is added." Furthermore, the modulator
tu be itself would have to be quite large.

As indicated above, a series modula
tor seems rather impractical from the stand 
point of regular AM. But how about TV? In
TV the AM is very non sinusoidal; in fact ,

• For exa mple: An un modulated s tage requires 1000
volt s at . 1 am p. At 100% positive peak modulation the
same stage requires 2000 volts a t .2 amp. Since the
series modulator does not have a n internal resistance of
zero a t th is point t here will be from 300 to 500 volts still
across it.
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standard commercial TV uses a positive modu
lation of no more than 15% and the negative
peaks are on the order of 85%. This puts the
use of a series modulator in quite a d ifferent
light. We no longer have the problem of very
high voltage supply. For the forementioned
amplifier requiring 1000 volts, the total volt
age could be less than 1500 volts: 300 to 500
volts for the series modulator, and 1000 for
the modulated stage. Negative peaks are no
problem since as the voltage goes up across
the mod ulator tube the current goes down.
So a tube with rela tively small p late dissipa
tion could he used .

PLATE

MODULATED
STAGE

......-~~-+ -- -

R.F.
INPU T

MODU LATION
SIGNAL IN .

- -
TA NK

B+

SERIE S MODULATOR

T op p erfor m ance a s sure d with qualit y con 
troll ed th j-ou z h ou t m an u fa c tu r e . Go ld or s ilver
Jllati n l{ a cts as e lect rod es. C rys t als are s p r i n~

m o unted an d sea It' d un der vacuu m o r fi lle d
w ith iner t I{BS. Vef)' h ht h f r eq u e n cy stability .
101ax. cu r r en t capa city is 10 milli watts-S fo r
ove r ton e t ype, Con fo r m ity to military spec ifi 
cat ions g ur-a n t ee d.
IOOOKe t o 16 0 0KC ( F u n d. F r eq.} _ ._.__._•••.••••

. P rice s o n R e-qu est
1601 KC t o 2 0 QOKC ( F u n d . F r e q . ) .$ 5 .0 0 ea.
200 1K C t o 2 SCOK C ( F u n d . Fn-q . ) 4 .0 0 ea .
2 S0 l KC t o SOOOK C ( Fu nd . F ee q.) 3 .50 ea.
5001 K C to 7 0 0 0KC ( F u n d. Freq.) __ 3 .90 e a ,
7 0 C l K C to I O.OOOKe ( Fu n d . F r eq. ) ••_ 3 .25 e a .
ID.OOI Ke to r s .oooxc ( Fund. Freq . ) 3 .75 ee ,
lSMC t o 2 0M C ( F u n d . Freq. ) 5 .0 0 ea.

OVERTONE CRYSTALS
15M C t o 30MC Third O v erton e. $ 3 .85 ea.
30MC t o 40M C Third O ver tone .• 4.1 0 ea.
4 ()M C to 65M C Third or Fifth O v er t one 4 .50 ea .
65MC to 100MC Fifth O ver t o n e .• 6 .00 e a .

NOW ••• 48 HOUR SHIPMENT
ALL TEXAS C R YS T A L S are made t o exact ink
specifications, qu a lity checked. anJ u nccndi 

.ti o na ll y g ua re n reed l

DRAKE 2·B Receive r Crystals $4.00
(All Cha nnels-Order by Freq.)

OVEN-TYPE CRYSTALS
For Moto rola , GE , Gonset, Bendix, etc.
Add $2.00 per crystal to above prices

SUB .MIN IATURE PRICES sl;ghtly h;ghe,
C IT IZE N BAND Class "0" Cr ys t a ls ~_ . . $ 2 .9 5
O ver 50.000 C B erY5 t a!s in stoc k for nil s ets
and cha n n els . bot h H C6/ U and minia ture types .
To insu r e proper correlation a nd cor rec t f req ,
oper at ion . o rder b y manufactu rer mod el n u rn 
Ler and channel.

Di vis ion or

AND
4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213·731 -2258

Send for new Citizen Band Crystal Inter
changeability Chart with Texas Crystals
Code System.

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. 73·10
1000 Cry stal D rive
FORT MYERS. FLORDA
Phone 81 3 WE 6 -21 09

~ C TO GIVE -
RATED PLATE VO LTAGE ON MODULATED STAGE

F IG. I
Suggestions for trial : It is though t that sat

isfactory results will be afforded for ham pur
poses if a triode series modulator tube is used.
If the very high video freuqencies are atten
uated, some form of inverse feed back or high
fre quency peaking may be necessary. If loss of
highs due to the Miller effect is too great. a
screen grid type senes modulator might be
used.

Actual case: As was stated at the begnning
of this article no equipment has been con
structed, so test results are not available.
However, sometime back for entirely different
reasons the author had occasion to build a
very small transistorized TV transmitter. For
commercial reasons the circuit is not included
here hut series modula tion of one transistor
by another t ransistor was used. One photo
graph of a test pattern transmitted by this
milliwatt sized rig is shown. If it can be done
at the milliwatt level with t ransistors. surely it
is within the realm of possibility that it can
be done at the kilowatt level with tubes.

.. . W7CSD
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That Elusive SWR
Although the virtues of operating transmis

sion lines with low standing wave ratios
(S\VR) have been d iscussed many times in
the past, evidently the economics of main
taining low S\VR's are not readily apparent,
p articularly if the frequency of operation is
low and the transmission line short. This
has been reflected in various pseudo-techru
cal QSO's where many have been led to the
utter disregard for standing wave ratios. Most
members of the amateur fraternity exist on
limited budgets at best and when a significant
portion of that precious transmitted power is
eaten lip by tra nsmission line losses and mis
in terp reted standing wave ratios for naught,
something sho uld be d one.
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A look at the graph in Fig. 1 will show you
the percentage of power reflected for various
standing wave ratios. For instance, if you are
p resently tolerating an s\vn of about 5.8 :1
(not uncommon in many ham shacks), 50%
of the power which reaches the antenna
is actually reflected back down the transmis
sion line, heating up the final tank and causing
TVI. Nor is only the transmitted signal effect
ed, a high SWR will similarly degrade the
received signaL This is particularly important
in the reception of the extremely low level
signals often encountered in DX and VHF
operating. Ste reophonic buffs should take heed

32

too. A recent report by the IEEE (Institute
of E lectronic and Electrical Engi neers) Pro
fessional C roup on Broadcasting noted that a
high S\Vn on receiver antenna inputs causes
a reduction of stereo q uality.
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Attenuation vs fr equency.

Mar ry of the amateur stations on the air
today make use of HG8A/ U coaxial cable. Its
excellence is proven out by its extensive use by
the military, but a look at the loss graph (Fig.
2) for this cable indicates that it is not corn
pletely lossless! Even at 4 me it has app roxi
mately 0.3 db loss per 100 feet, and on six
meters there is a loss of 1.4 db for the same
length. A look at Fig. 3 indicates that on 75
meters only 94% of the transmitted power is
d elivered to the antenna if 100 feet of
HG8A/ U is in use. At 50 me the loss has
sky rocketed to 26% for the same length of
line. However, there is one big hooker for
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portion of the reflected signal. In some cases
where the length of the transmission line is
excessively long, the reflected wave will be
attenuated to such a degree that the SWR
will appear to be very d ose to 1: 1, wh ile in
reali ty it will be a good deal higher . This
fact is graph ically represented in Fig. 5.

SWR vs a ttenuation .

For example, 143 feet of RG8A/ U at 50
mc would result in approximately 2 db attenu
ation. If an SWR bridge inserted in the line at
the transmitter indicated an S\VR of 2 :1, this
graph shows that an SWR of 3:1 exists at the
antenna. A look at F igs. 3 and 4 will indicate
that a 3.3 db loss (2 db times 1.65 multiplier )
occurs, amounting to 47% loss of transmitted
power in transmission line losses. Of the re
maining 53% power a rriving at the antenna,
24:1: will be reflected back down the line. A
little simple arithmetic will show that of the
total power transmitted, only 30% will be ra
diated! This simple mathematica l fact should
make the merits of low stand ing wave ratios
immediately obvious if we wish to get the
most out of our equipment. By keeping trans
mission lines short and by insuring that the
SWR is as close to 1:1 as practicable, line
losses will be minimized, maximum power
will be d elivered to the antenna and more
successful and reliable rad io communica tions
will resul t.

,

•
•

,

Pt . ... ~

Line loss mult ip lier vs SWR.
line, the refl ected wave will be attenuated in
the same matter as the transmitted or inci
d ent signal. Because the stand ing wave ratio
is the ratio of the incident w ave to the reflected
wave, attenuation of the reflected wave will
give erroneous S\VR measurements when the
SWR bridge is conveniently located at the
transmitter. In this location the b ridge will see
the full power of the transmitter, but only a
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Attenuation vs Powe r tra nsm itted .
these conditions to exist: the S\VR must be
I: 1. For any other value of S\VH there will
be further line losses as shown in Fig. 4 be
cause standing waves have the property of
multiplyin g attenuation . T his graph indicates
that if a transmission line is operating at an
SWR of 3.7 :1, the line loss will be multipl ied
hy a factor of hVD. For the previously men 
tioned situa tion on 50 me, an additional 24%
loss could be expected with an HG8A/U line
operating at an SWR of 3.7: 1.

It should be obvious by now that the use
of an S\VH bridge in the line a t all times is
very advantageous in the main tenance of a
low S\VR at the operating frequency. H ow
ever, contrary to popular belie f, the S\VR
bridge d oes not tell all. Since the re is loss or
attenuation In any length of transmission

-.
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FIG. 2 THE 318 A FOLDED DI PO LEDipoles

Folded

Short

The conventional }2 wave folded dipole an
tenna has been used for a multitude of appli
cations over the years. There are times how
ever when space limitations require a rad ia
tor considerably shor ter than }~ wavelength
without comp romising performance. particu
larly on the 3.5 and 7 mc bands. One an
swer to this problem is to use either a %. or J.I
wave folded dipole con figura tion.

Jz11+12

• z CURRENT MIN IM~

i!" ' 280 ..... ·DIRECTION OF CURRENT

FIG I CURRENT DISTRIBUTION IN 112A. FOLDED DIPOLE

The basic }~ wave two-wire folded dipole
is shown in Fig. 1. \Vhen both conductors
are of equal size, the currents in each are
equal and in phase with each other. The im
pedance of this antenna is nominally 4 times
that of a single dipole, or 280 ohms. If we
add a third conductor in parallel , the im
pedance becomes 9 times that of the dipole.
or approximately 630 ohms. Thus for a }i wave
folded dipole having all conductors the same
diameter and equally spaced, the impedance
step-up ratio is N2, ,..vhere N is the Humber
of cond uctors.

If we lise a shorter physical length than
~ wave for the folded d ipole. the current
magnitudes and phase relationships change
considerably however. If we first consider the
~ wave configuration shown in Fig. 2, we

find that the basic current distribution is
the same as for an antenna B~ wavelengths
long, or the condition when a 7 mc folded
dipole is resonated on 21 me.

The analogy is not exactly true in this case
however. as by folding the conductor hack on
itself we introduce phase reversals between
the cond uctors, with their resulting additions
and cancellations. The overall e ffect gives a
total current ill the antenna that is very sim
ilar to the one we find in a conventional two
wire folded d ipole Jf wave long. The imped
ance step-up in this con figuration is slightly
over 3 times, and approximates 230 ohms.
This is close enough to the 300 ohm value of
common twin lead that the S\VH is well below
1.5:1 for the %wave antenna.

Thus a % wave folded dipole for 7 me is
only 50 feet long, as opposed to 65 feet for
the ~ wave version. The overall length could
probably be reduced to 35 to 40 feet by
drooping the ends without too much of a loss
in efficiencv if necessarv.. -

[_ - - - -~.~/4 A -J
I ~ ~ I
- --~- -"r T- -~ n

r :l! 6000 . " CURRENT MINIMUM
..... :OlRECTION OF CURRENT

FIG.3 THE 1/4;1. FOLDED DIPOLE

Now for the }~ wave folded d ipole. How
d oes it work? \Vell the answer to this is that
the antenna is really J~ wave long. This can
be seen clearer if we again consider the regu
lar ~ wave folded d ipole. In the ~ wave con
figuration the antenna is operating on its sec
ond resonance. or in actuality the current dis-
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FIG.4 THE MULTEE ANTENNA

The }l wave folded d ipole was used suc
cessfully in an antenna popular severa l years
ago, known as the "multee". This antenna was
fabricated from 300 ohm line for both the
flat top and matching section , as shown in
Fig. 4. The main feature of the "multee" was
that it provided two band operation in a re
smcted space. On the lower frequency, the
antenna functions as a top loaded vertical,
while on the higher frequency it becomes a
};, wave folded d ipole, fed thru a matching
transformer from a 50 ohm Iine. The use of
radials at the base serve two purposes: first,
to p rovide a ground return when the antenna
is used as a vertical, and second, to de-couple
the unbalanced/balanced effect of feeding
with a coaxial line.

. .. W6WAW

tribution is the same as for a full-wave an
tenna before we folded it to bring about a
phase reversal.

The }l wave folded dipole then is equivalent
to an end fed }2 wave rad iator, operating on its
first resona nce. As the ends are folded back,
the efficiency suffers a bit from ou t of phase
current cancella tion , as shown in Fig. 3. H ow
ever, this normally only amounts to about 0.5
db loss in the system, and is a small price
for shrinking the an tenna 50%in overall length.

There is a sour note to this antenna though,
which has d iscouraged many potential users.
This is that the antenna exhibits a feed point
impedance of around 6000 ohms, which cer
tain ly does not conform to our standard feed
line impedances. This problem can be cured
easily however by use of a ~ wave matching
transformer section. For a 75 ohm feed line,
the matching section is 670 ohms. Similarly
for a 50 ohm line it becomes 385 ohms, and
conceivably could be made from either 300
or 425 ohm open wire TV line with a resu lting
low SWR.
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Fairfax, Virginia

VFO Construction Techniques

«

Use of the variable frequency oscillator or
vfo in amateur transmitters has a long and
interesting history. The vfo goes back to the
wide-open, breadboard construction of the
~lOPA transmitters used in the T wenties and
the early Thirties. Imp roved circuits, better
components and modem construction tech
niques have resulted in the present commer
cial availability of high performance oscilla
tors. A good example of this development is
the Collins Radio Company Permeability
Tuned Oscillator (PTa) . Highly stable and
accurately calibra ted , these units provide per
formance that would have been considered
impossible a few years ago.

,

Amateur construction techniques have also
improved and many fine vfo units have been
described in the various amateur radio maga
zines and handbooks. Several "pet" circuits
have been presented as providing the ultimate
in stability. Other articles have stressed the
requirement for sturdy mechanical construc
tion. Obviously, any method of construction
that will permit the movement or vibration of
frequency determining components will result
in undesired shifting or modulation of the
output frequency. Despite the universal
J....nowledge of this fundamental concept, many
published articles describing construction of
"high-performance" vfo's specify th e use of
light-weigh t, thin-gauge commercial cabinets
and chassis. Inadequate mechanical design and
the selection of inferior capacitors and induc
tors have contributed to the generally poor
performance of many commercial and amateur
constructed vfo's, Finally, the performance of

3.

a vfo can be no better than the performance
of the tuning dial d rive.

Almost any circuit will provide satisfactory
performance if tru ly rigid mechanical con
struction is employed, high quality parts are
used, a precision dial used and if the circuit is
operated at low level with adequate isolation
between the oscillator and the higher power
transmitter stages. The wide variety of circuits
used in the best commercially available equip
ment proves that no one circuit has a decisive
advantage over others. All the better commer
cial units have one characteristic in common
they use the best available components and
drives and they are built like a battleship.

The do shown in th e photographs was de
signed and constructed along these lines. This
vfo was constructed several years ago to prove
to a Doubting Thomas (W4SYJ) that a home
brew vfo could be built which would equal
the performance of the Collins PTO in the
areas of stability and direct reading linear
frequency calibration. Obviously, no restric
tions were placed on size or weight. This unit,
using the Colpitts circuit shown in Fig. I ,
met these performance standards. This unit
tunes fro m 3.5 to 4.0 mc in exactly 500 dial
d ivisions of th e surplus National P\V series
dial and capacitor assembly.

" "
-->{\ " •

~r
7 ... I _

..... .....

NOTES :
1. Unless otherwise noted, all resistors are
V2 watt com posit ion.
2 . Fixed capacitors designated "M" are
mica, " 5M" a re silve r mica and those not
designated are disc ceramic. Capacitor Ct
it N750 temperature compensating ceramic
capaci tor.
3 . With capacitor va lues shown and LI con
s ist ing of 10 turns on 1 Va" form, ci rcuit
tunes from 3.5 to 4.0 me.

While few if any readers will attempt to
duplicate this unit exactly, circuit and con
struction details will be d iscussed in sufficient
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detail to permit inclusion of desirable design
features in existing or fu ture vfo's. For con
ven ience, the circuit was lifted almost exactly
from a commercial variable frequen cy oscil
lator, the Technical Material Corporation Mo
del VOX. This circu it consists of a parallel
tuned Colpitts oscillator with a direct coupled
cathode follower. The only significant circuit
change was the use of a 6C4\V in lieu of the
6C4 oscilla tor and the use of a second 6C4W
in lieu of the ~ 12AU7 cathode follower. Plate
and filament decoupling circuits were added
to permit the use of an external power supply.

The enclosure for the vfo measures 6~" X
6" X 4~" deep and is made from six pieces of
}~" brass plate. The front, back and sides of the
case were rough-cut on a bandsaw and the
edges squared on a shaper. Ind ividuals in
terested in duplicating the enclosure may have
the brass rough-sawed by a dealer and use a
large mill file to sq uare up the work. After the
pieces are fitted, assembly is accomplished by
drilling and tapping for 4-40 Hat head machine
screws. A total of 36 screws were used to as
semble the enclosure shown in the photo
graphs. Components were Iayed out and the
various required mounting holes drilled. Larg
er holes were cut with a hole saw in a drill
press. After all d rilling and cutting was com
pleted, the unit was disassembled and the
brass sanded smooth. The brass was then sil
ver plated , using one of the available "rub-on"
silver plating compounds. The case was then
reassembled. The result is an absolutely rock
solid enclosure that will not deform under any
an ticipated use condition.

Use of a precision dial and capacitor as
sembly is mandatory for good vfo perform
ance. Use of a straight-line frequency capaci
tor is required if linear calibration is to be
obtained. The National PW series of drive
capacitor units meets this requirement. Many
of these units were available on surplus and

DECEMBER 1964

may still be obtainable. If direct calibration is
not required, units such as used in the BC-221
Frequency Meter are sui table. As a last resort,
the drive and capacitor out of one of the
Command Set receivers will provide accept
able performance. Next in importance is the
use of a high quality inductor. The coil shown
is a surplus unit consisting of 18 turns of
# 14, silver plated wire wound on a B~"

diameter, grooved ceramic form. The coil was
tapped at 10 turns to provide the desired fre
quency coverage. The unused portion of the
coil caused no noticeable adverse effects. Use
of such a coil, firmly mounted, is strongly
recommended for vfo construction.

Hlgb qua li ty par ts are used throughout the
vfo. Except for the temperature compensating
capaci tor, Ct, silver-mica capacitors are used
in th e oscillator circuit. The 75mmfd trimmer
capacitors are silver plated brass units with
locking nuts. All components are mounted us
ing the heaviest permissible hardware. \Viring
is all point to point and th e largest size tinned
solid wire that will fit the terminals of the
va rious components is used. The 6C4\V tubes
are rigidly held in position by th e use of
ELCO heat dissipating inserts in the tube
shields. The tube envelopes and shields thus
become an extension of the massive case and
relatively immune to vibration and shock.

Adjustment and calibrat ion of the vfo will
be dependent on the frequen cy coverage de
sired and the inductor and tuning capacitor
selected. VFO calibration and adjustment has
been described in th e handbooks and in nurn
erous magazine articles so the procedures will
not be discussed here. The only departure
from standard procedures is in adjustment of
the temperature compensation circuit. Two
trimmer capacitors are used. A temperature
capacitor is connected in series with one of
the capacitors to allow precise compensation
for drift due to temperature change. Adjust
ment of the second trimmer allows the oscil
lator to be reset to the desired frequency.

Performance of this vfo is truly outstanding.
The calibration is within three kc over the
complete tuning range. With the dial locked
in position, the unit may he picked up and
dropped to the bench with a barely percept
ible shift in frequency. After a ten minute
warm-up, d rift is so small as to be completely
unnoticeable. Tuning is extremely smooth and
reset accuracy is very good. The superior per
formance of the unit is directly attributable to
the massive construction and the use of a high
quality capacitor and drive. Battleship con
struction pays off ... give it a try!
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Model MS·4 $199 5Matching Speaker

• ••. . :..::-.:.:.::::::::::::.- , . ",

11Il~:~~I1Il~ilj~I11~llriMiiiJfJ.iif!.ltl.
.:.... ': ::: ::: :: ':::::::::" '::::::::::" ::.'::::...::::::.
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The Ham-Band Receiver

with the MOST!•••

Model R-4 Receiver

Amateur Net

Write for detailed literature.

Ou t standing Plus-Featu res of R-4: linear Permeability
Tuned VFO. Will transceive with matching T-4 and T-4X
transm itters . Improved overload and cross modu lation
performance. Built-in noise blan ker. 10 accessory crysta l
positions for other f requencies in 1.5 to 30 Mc range.

R. L. DRAKE COMPANY. Miamisburg, Ohio

Model TR·3
Transceiver

$5500 0

Amateur Net

SSB Transceiver , upper and rower sidebands on all Ham
bands 10 thru 80 meters. AM and CW also. 300 watts
P.E.P. on SSB, 260 watts CWo Linear Permeability Tuned
VFO. Compact size. ideal for f ixed or mobile use.

;F:':::::::::"";;::;>;::; :;::::;:::W*,~"W':>. : ::::~:m: : : : !::;w.::::M~Z;'.:::mW-~.mw.m;w.w:~:::<>.",*$~~**$=t
:1 •

I The complete Sideband Transceiver I
i with FULL BAND COVERAGE on "
I
I both sidebands

TR·3
ACCESSORIES

REMOTE VFO
Model RV·3 $79.95

MATCHING SPEAKER
Model MS·3 $19.95

MOBILE MOUNTING KIT
Model MMK·3 $6.95

POWER SUPPLIES
AC Power Supply

Model AC·3 $79.95
DC Power Supply

Model DC-3 $129.95

.,.

1>',""",, '" I I .1 I I ~ ' '' '' ''''''' '" " ''''' _
Write for FREE Brochure - • - . •• . . - . • • •
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TY-lOO-LP rated 100
watts in put , 20 watts
on 6. So lder it in or
use you r own 5 0-239
connectors.

$5.95 amateur net

T he new Model 2- l F Low Frequency Converter
pl ugs into the Cal ib rato r Socket o f the Dra ke
2-8 Rece iver. It con ve rts low frequenc ies into
10 M eter ran g es. Extend s the range of t he 2-8
to inc lude B roadcast, 160 M eie rs , Mar ine, M ars,
etc. Covers .1 to 3.5 Mc in tw o ranges. Cry sta l
for .1 to 1.8 Me is fu rn ished. Accesso ry c rystal
is avai lable fo r 1.8 to 3.5 Me.

FEATURES:

• All sol id-state ci rcuit ry
• Diod e r ing m ixer
• T rans istor crysta l oscil lato r
• Sens itivi ty less than 2 m ic ro -volts

fo r 10 db SI N
• I.F. re j ec tion bette r than 50 d b
• Conversion oscillato r attenuation 40 db
• RF inpu t imp ed ance 50-500 o h ms,

unbalanc ed

TV·I000-LP r ated
1000 watts inp ut , 200
w atts on 6 meters.
5 0-239 co nnecto rs
built-in .

$16.95 amateur net

R. L. DRAKE COMPANY
MIAMISBURG, OHIO

h ave four Pi Sections
designed f or sh ar p
c u t -o t f b e t w een 6
m et ers and channel
2 a nd t o att e n ua te
all t rans m i tte r h ar
m onics f all ing in any
TV channe l and t he
FM band. 52-o hm Im 
ped ance. Low lnser
t ion loss ,;.;

Model 2-LF

$249 5

AMATEUR NET

:... : ._.~~::::*~~~~':·:'~';Y~>~>~';;. ;;.~: ;;. :::"m:,~:::::*,<;~: ::::~, ::::~'~~~: '~**'~w~>~>~::~:'::~::'::~~ :::':~:~:;;';;'~*;~'y;~:'~~~,~~~*w;;.~:;:*,~,~"~:;:*>~,,,~.;~ :~*::,':<~<~~:~;:~' ;;' i:",,~,?'-
>c. ,

~J '
:j The Drake TV-CB-lP Citizen Band low Pass
~ is a f ou r sect ion fi lter des igned w it h 43.2
~ M C cu t-o ff and ext remely h ig h attenuat ion I

THE i{ in all TV chan ne ls f or c it izen ba nd an d s
_/~ ?< other t ran smitters 30 MC and low er. Rat ed ~

/ T:':~O~~P l"~~::":~t,::~.::~:,::,:o:,=~:~,:::i,::,~,:~,::.""",,,,_~"""""''"'''"''''''''''''"'''"''~
p~~.fl~~~ o~~ ~~h 8,~~s ~~e~sb ~ ~~ TV·300-FMT 88 to 108 Me Band Rejection Filter. ~i
attenuat ion at 52 Me and l O~~ · 1t'cs:S FM broa dcast t ransm itt ers are respon sibl e for con- ~1
lower. Protec t s th e TV set l~ :& 4: siderable TV int erference bei ng b lam ed on rad io 1
from all amateu r transmi t · ~ .. e amat eu rs. Th e prob lem has become qui te serio us ij
t er s 6 t h ru 1 6 0 meter s . i due t o recent increase in the num be r and the fu
T hree m od el s -TV-300·H P §: power o f FM broadcast stat io ns. Ove rload prob- m
300-ohm, TV·72-H P 72-ohm , i-* terns and beats between FM and TV st at ions in TV t
T V·3 0 0 ·HP (R CA ) 300-o h m ~ f ron t ~nds ca use brea kup in colo r plxs and w avy J
p lug-in f or RCA sets. :::: l in es In bl ack and wh ite . Th e Drake TV-300.FMT 1

Any model $3.97 i $2.5 5 amate ur net insta lled in. TV antenna lead .en o adj usted t o t re - h
am ateu r net ~ quency of interfe ri ng FM stat ron wi l l c lear up ptx . J:..._.:::: _,::::~i>_",__ :-""'''' '-:-' -:' '-:-'':'' ':-' ':-' :'' ''-: ''' ' :'~,

L::::.~::~;:=~=J~:::::::::~ ,~ ,J,
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Richard Van Wickie W6TKA
P. O. Box 4051
Santa Barbara, Calif .

A 2 Meter
Double-sideband Adapter

I
(

-

•
Top View

The rectifiers V3 and V4, rectify both posi
tive and negative voice peaks and cause audio
voltage to be applied to the balanced-modula
tor 6146's. When the top end of the modula
tion transformer secondary goes positive, the
plate of the top 6, 146 (VI ), is driven positive,
and the ground return circuit is through recti
fier B4. On negative voice peaks, when the bot
tom end of the secondary goes positive. the
plate of the lower 6146 (V2) is driven posi
tive, with the return through V3. Positive
voice peaks thus supply plate and screen
power for the upper 6146, and negative voice
peaks supply the power for the lower 6146.

A balanced modulator results when we have
(as shown in the schematic) the grids of the
tubes in parallel and the output circuit in
push-pull. Applying audio voltage alternately
to the plates and screens of the 6146
balanced modulators results in a carrierless
double-sideband signal. A small advantage of
this circuit is that, since only one tube works

graphs uses 6146's simply because I had them
on hand. For the power level achieved with
this system a more economical approach
would be to use a pair of 2£26's, or for lower
power, a pair of 5763's. It should be stressed
that twin-tetrode tubes (such as the 832.
832A, 829B, 3E29, and 6360 ) are not suitable
for this application since the screen grids have
a common terminal and hence cannot be used
in this push-pull-output circuit.

----

•

2M D5B Adopter

This adapter will have you on two-meter
sideband with only a few hours of construc
tion. It utilizes your two-meter transmitter as
the source of rf drive. The plate and screen
voltages for the 6146's are provided by rec
tifying the output of your existing modulator.
No other high voltage is supplied to the
adapter. The adapter shown in the photo-

That single-sideband will eventually be the
predominant mode of voice transmission for
all amateur frequencies cannot be seriously
denied by even the most staunch advocates of
AM and FM. However, with many amateurs,
like myself, double-sideband suppressed-car
rier may well be the stepping stone to VHF
SSB. If it is not a matter of laziness-or per
haps more correctly, a desire for simplicity
of construction-it may also be an economic
problem in which case DSB is ideal-if the
amateurs on the receiving end will be tolerant
of the fact that a DSB signal is often more
difficult to correctly tnne in than an SSB signal.

Before beginning the description of
my two-meter DSB adapter, I must in all
honesty, warn you that DSB (or SSB) con
tacts on two-meters may be not too frequent.
You should not, at least at the present, disable
your AM or CW equipment in favor of DSB
or SSE. In fact, therein lies the beauty of
this DSB adapter. It uses your existing two
meter gear and allows you to return to AM
or C\V operation quickly and easily.
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FOB FACTORY

Here's why B & W's Maciel 6100 has been cal/ecl
the "Most Amazing Transmitter of Our Time"!

• The Barker & Williamson Model 6100 'Irons
mitter has been engineered and built to give
the d iscriminating operator the ultima te in
SSB, CW and AM communica tions.

• The 6100 uses the B & W crysto l controlled
frequency synthesizer, producing an order of
sta bility which up to this time has been c vo il
able only in costly milita ry a nd commercial
communication systems.

• The crysta l lattice filter method of sideband
generation is e mployed.
Superior sideba nd suppression resu lts.

• So lid state rectifiers are used.

• Duol c utomc tic level control (AlC) with
adjustable threshold p revents overdrive of
output stages.

• Digita l Dia l System offe rs a high degree of
dial accuracy.

WIRE, WRITE OR PHONE - FACTORY DIRECT- DEPT. M

BARKER & WILLIAMSON, Inc.
A SU BSIDIARY OF RENWELL INDUSTRIES. I NC.

Complete Radio Communication Systems and Eq uipment
Beaver Dam Road. Bristol. Pa•• • 215788-5581
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at a time, the non-couductmg tube is a ll
effect ive "ncutrallzmg capacitor" for the
other tube .

Reports O il audio quality wi th th is adap ter
have been q uite good , and we believe that
the plate-uucl-screen modulation is part of the
reason for these report s. As you know, most
high-level double side-band transmitters util 
ize screen mod ulation which, when not p rop
erly adjusted . often results in less-thnu-the
best aud io qua li ty.

The modulat or used with th is adapter is
designed to limit the audio frequency response
by ustng ,00 :' coupling capacitors, a 100
mmfd cnpucitor across the microphone input,
a -4 I 0 mmfd capacitor across the grids of the
807 modula tors, and a .002 capacitor across
the secondary of the mod ulat ion transforme r.
Too many lows in a double-s ideband signal
resu lt ill increased difficulty in tuning in the
signal. and a strange "growling" sound .

T he ()X-t rectifiers were chosen after making
com parisons with silicon rectifiers , So little
difference was noted in this application be 
tween silk-Oil and tube recti fiers , that it was
decided to stuv w ith the 6X4's since thev
have a peak inverse voltage rating of 12.50
volts, a peak current rating of 2 10 rn a, nud

cost about 90t: each. Silicon rect ifi ers of eq u iv
alen t PIV uud current ratings are far more
expensive . T he 6X4's should be qu ite ade
q ua te for li se with modulators having a power
output ill the vicinity of 100 watts. Silicon
rect ifi ers can, of course, be used if you prefer.

You will note that the screen resistor value
is lower than customari ly used w ith 6 1-46's or
2 E26's. Don't let this frighten you because
the tubes operate on a very low duty cycle
in this applieation , a nd can easily stand the
increased screen voltage and resulting greater
p late current. The heavier plate current thus
d rawn also offers a greater load to the mod 
ulator, and ill my ease, resulted in bett er

P ar ts L is t

(') - 7-7 m mfd air var iable capacitor
C2 5-50 mrntd a ir var-iable capacitor
C3 - Mica tr immer capacitor, 7-40 mmfd (see text )
C~ IIFD·15X ( llammariund) dual variable capacitor;

four ro tor pla tes removed from each sect ion; no stator
plates removed.

CS-5-S0 mmfd air variable capacitor
J l -f{ ('A- t )'J~ phono jack
J 2 Four-contac t Cinch-Jones ;:S -30~ socket
j 2 t 'IIF.type coaxia l panel.rvpe connector
) 11 0· 1 rna meter, Shurite ~[ odd 350 ..edgew ise .. t )'J>e
HrCI , 2. 3, ~ -Ohmite Z-t44 rf choke
S l-dpd t sw itch
n. \ ' 2-61~6, 21-:26, 5763, etc . (see text )
\ ' ,1, \" ~-6X~
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$36.25

Postpaid
Completely Wired
Includes Battery

and Cable

,
- .-. ,

. ,

MoJ[ . Power InpvI . 2SOW.AM
VSWR less !NIl' 1.2:1
Normol Input Imp. SO ohms

Acr.pts Most of 1 'II."
Ov.rall HI!'igftt - '¥. WO'Ie

W ind Surfgce Areo-l .12 sq.ft .
Wind lood DIlDO mplt--48 Ibs.

ORDER NOW:

PATH PROD UCTS CORP.
55 Hall ey 51. Yonkers 4, N. Y.

Bxcn an w Dedlers T erritories Open

TRANSISTORIZED!

~ '- ', m;~ U ;"I.IUIO. _- .

Mod.1 AM-106

PATH

Ar~ 21 3, 731-2251 - l os Ang eles, Cal if.
4125 W. Jefferson Blvd. Dept.

RF SIGNAL G EN ERATOR

ACCU RACY

IN THE PALM OF YOUR HAND

• Battery Powered
• Compa,t: 1 lb. 12 oz.

6~" x 4~" x 2~"

• Wide Ra r ge 150 KC to 350 Me
• Guaranteed: one year
• Oth er Inst ruments Availabl e

$34.95
•

11
See Your Dealer or Senti For Complete

" A N TEN N A BUYER'S GUIDE "

IMPROVE OPERATION
with

Power-Pocked 3.7 DB Gain
Base Station I Compare

with I Advantages
% WAV E I Up to 10 db 5ig no l 10 Noile
:4 imp rove me nt . full y wec tber-

,G""r,o. umno.d'm,Pmla" ,n" Oe, I .egled . Lowe' rodiot io n gngleDouble rodiote-d power . Built_
in lig htning prolector • 50·239

tra nsfer and minimum $WR connKlor
from gnl e n n g 10 re ce ive r
without loss of conventional
matching Iro nsfo rm e r. Ad ·
jusl b ond w id th fre quencies
from 50 10I 54 me.

I
•

_ . .
•

. . . \l'6TKA

-

sounding audio than when screen resistors of
more conventional values were used.

The meter is an inexpensive Shurite "edge
wise" Mod el 350 0-1 rna meter. It is quite
adequate for the application, and , incidental
ly, is surprisingly accurate for such an inex
pensive instrument . ' Vith the resis tors shown
in the schematic, the meter reads 10 rna fu ll
seale in the "Grid" posit ion , and 200 rna in
the "Ca thode" position. Remember when
reading cathode current you are reading both
p late and screen current.

Bottom vrew

A means of bul .mciug out the last trace of
carrier is highl y desirable in an y SSB or D~B

transmitter. I found that ill th is adapter the
carrier could be nulled out by usfn g a 30
mmfd maximum tri mmer ill p lace of the usual
.00 1 mfd sc reen bypass capacitor for OIW of
the 6 146's. There was a suffi cient difference
between the two 6 146's that b y placing the
trimmer capacitor from the screen grid to
ground of first one tube and then the other,
T was able to find the tube with which the
trimmer would null out the carrier quite nice
ly. A .002 mfd capacitor is connected from
the other tube sc reen grid to ground.

T he uni t shown in the p hotographs was
experimental, to determine if this system was
Icusible on two meters. As a result , several
things would he d one differently if I were to
do it all over again. First , the grid inp ut cir
CHit should he arranged so that the coils and
capacitors are close r to the grid connect ions
of the tube sockets. Secondly. the outp ut
circuit of the tubes should he similarly a r
ra nged closer to the plate caps. Y OII will note
that the re is an unused switch on the front
of the chassis; this was installed during exper
iments to d ete rmine if the c-i rcu it could he
suffi ciently unbalanced to allow A~ I opera
t ion . To d ate, this has not been possible with
any degree of audio q ualit y.
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f t AMATEUR COMMUNICATION ANTENNAS

)
tm

VHF TWIST (NOT ILLUSTRATED)
e'er «e teuue t ra ck tne . hark scat t er. moonbounce, ('OI11 hl natlon
base t o mobi le and notn t -t o-pornt communtcanon«. Twent y
etcmon t }'al/:I ptovtdex horlzo nl a l o r verttcat. left or r h.: h t cl rrul a r
porar tsauon hy Il h a.~lnl/: dlpoll'.'!. HI', I<ll :\Iateh lor 52-oh lll dl r('('t
reed . Cut to [relluc!lr y within l:lO-15!1 :\ 1(' renxe. Hoom 12-lt , 10IL lI:.
Model No. AIU-20T - 2()-cle lllenL X t' t rcecn. $24.50

MOilLE AND FIXED VHF/UHF BIG WHEEL (FIG. D)
Horizontally potartaed, omnkureettonaraatn anteuna tearure« ln w
Q, lar~r capture area, euse 01 matrhl n l/: a nd unproved halld wld t h.
xrnate-wneet earn. 5 d r, over halo: s la('ked, k d h .
Model ABW-1U - 2-ml:' l e r ; 47" dta.: weight of I h ~, Xpt . ..$1 0 .95
Model AB W-220-1 U -met ee: 29' ure .: WI. :1 Ihs . xet . . . . 9 .95
Model ABW-UO-~ ~llle t er : 17' dre.: wt. a n,s. X p( " 8 .95

BIG WHEU STACKING KITS
Model ABW-12S- 2-ba y , 2-m t'l er . Xet Each , $ 3 .95
Model ABW-22S- 2-ba y , O~-mrt rr . :-."1'\ Ea r ll. . . 3 .95
Model ABW_42S_ 2_ua y , sr-metee. x et Ea r h . . . 3 .95
Model ABW-US - 4-ha y , z-merer. XH rce-n . 11 .75
Model ABW-24S- 4·ha y , 1!1-metl'r . x er ee-o. . 11 .75
Model ABW-U S -4 -hllY, 'li-nH'ter . XI' I Ea r h , . . 11 .75

VHF COLINEAR ARRAY5 (FIG. E)
r.mntwctent . reccnanicsuv bala nced VHF antenna sys te ms.
Extrt'IlI{' ly hl gh (lower gain. major t re nt lobe. low SW R, a nd
hroall band ecverage: low e nare o t r ad iation a nd large r-aptu re area
lor exeettent reccwtna a nd transmitting euerec teneuee.

16 EUMENT ANTE'NNAS 13.2 DB GAIN
Model No. CL-116- 2 meter, te-etement. courncar. :S lOt ,$ 1 6 .00
Model No. CL~216-1 ' ~ meter . 16-e ll'ment , coll inea r. ~et 12.85
Model No.CL·416 - U met cr. je -ctcmenr.eourncar. x et . 9 .85
Model No . CL-MS- r nlvcrsal matching stub matches 301J.0Ti m
Ifi element a nton nus t o 200, 52, o r 72-oh m reed unee. ~rt.$4. 7 5

© Electronic Publilhinll Co., Inc., 1964

SEE OUR COMPLETE CATALOG INDEX FOR

RELATED ITEMS. WRITE fOR INFORMATION

'O N NEW OR UNLISTED ITEMS.

FULL SIZE SINGLE BAND BEAMS (FIG . G)
LIghtweight . r us t llroof alumInum construc tion. Faclory pretuned
and adjusted , dIrec t 52-ohm Reddl ~1atch teed tor 1 ;1 S W R ,
a ver ll-ltc 8 .5 dh Ka lil, w ill ha ndle maxi m um lcgal power.
Model No. A21-3- :J.eI('menl , 10 m ('t er. boom 10'. N l't '$ 2 8 .5 0
Model No. A21-4-4-el('m ent , 10 meter. boo m 18' . Net . 42.50
Model No. A21-3- :J-ele ment, 15 meter . boom 12' . Net . 32.50
Mod.1 No. AU-3- 3.elem ent , 20 meter . hoom 20'. N et . 62.50

64 ELEMENT ARRAYS 20 DB GAIN
Order lour 16.ele!flrnt a nten nas and one as-etemcnt kit . ('0I1l1.11'1e
with all hardware a nd matcntne stub .
MOdel No. CK-1U- 64·r leml'n t , 2 meter starklng kit .
Xet Each . . , .. ", ... , . . , . .. , .. , .... . , ... , . . , ., . , . .569.50
Mod.1 No. CK~264-64 -(' l em l'n t . 1 '1 met er slaell:ln li:' k it .
;.let Ear ll. . , . " ' . . , . . , , ,. 59.50
Model No. CK-464- 64-l' lrmcnl . ~ m eter "tacking ki t .
~et Ea r h , . ... . , , . , , , .. , , , , . , , , ... , , , , , , , , . , . , , , " 29.95

VHF MOilLE HALOS (FIG. F)
Alu m inu m const rucuon : machined h ardware: Redd t M a tch lo r
52 or 72-<:lh rn dlrect teed . 2 m et er, 144 t o 148 ~1c, 14· ure.: a-meter .
48 t o 5Ii xt c. 26· e te. Dual h alo t wo ba nds one sz-onm feed line, no
swltchln li:' , runt ne. o r t ra ps. comnrete wtt h m ast .
Model No. A M-2- 2 meter. without mast. :-iIet E ach, $4.95
Model No. AM-2M- 2 meter , wit h m ast, Net E ach ,. 8.70
Model No. AM-22- 2 m et e r. Sla cked . C om plete Inc t. masl .
x et Each ,. , , $14.95
Model No. AM-6~6 meter , without m ast . N et E ach . . . 8 .75
Mod.l No. AM-6M - 6 meter. wIth meet. Net E ach , .. , 12.50
Model No. AM·26- D ual halo 2 a nd 6 meter, with m ast.
~etEach , . , 17.45
Note : All Cush C ra ft VIl F /l'IIF }"al/:IH a nd oouoeer arra }'!! are
d('slg nl'd [or eit her he r teonta r or ve rucat llo la r lza tlon . :\I ost tYlle!l
li s t ed a re a\'allahle cu t t o JreQuen('y , on ordl'r . lor rom merl'lal
servlrl's, ..\till $7.50 t o nrt Ilrl('es fo r euttln l/:.

32 ELEMENT ARRAYS 17 DB GAIN
o rucr t wo ie-eremene antennas anu ODe az-e tement kit . complete
wit h all hardwa re and m a tchi ng stub ,
Model No. C K-112- :J2-el ement , 2 m ete r staclllllIl k it,
x e t Io;ach , , ' ' , ., .,.' ,. '. ' $32.50
Model No. C K-232- :J 2-elem (> n t , 1 !1 meter ll tac ll:lD !:" ki t.
~et Ea rh , , , . , , 32.50
Model No. CK-U2- 32-f> ll'ment , ~ meter s tacking kit ,
~et Each .... , ... "".",., ... , .. "." . ',.", ... , 19.95

"BLITZ BUG" LIGHTNING ARRUTERS
T he only roa xla l cable Ilghtn lng ar r(>st{'r desllt ned to {'11rn lna te
hea vy sta tlc charge bulld-u (l to protec t valuable r ad io CQul [lment ;
In many cases elimi nat es noise problem s ; n tg any sta lltla rd coa xia l
ca hle. Power handll nli:' r a llac lt y I kW rull y m Od ulated. W ill not
allec t S W R or \}e r!o rm allee t o 500 ~ l e. It wUl no t ('rea te Inst'rtlon
loss , U,S. P AT E XT ~O, 2,922,9Ja.
Mod.1 No . LAC~l (F ig. H )- O ne male , one t(' llla lc t y!le .<1:1 ('on·
!lectors. =--et Each ",.,."".,.,.,.,., , $3.95
Model No . LAC-2 (Fig. 1 )~ J)ou lJ l c [rmale ty pe ,'1:1 conn('(' to rs .
Xet ":a r h , ' . , . . . . . . . . . .. . , 54.45
Model No. LAC-2N (Fig. I) -DOUble ft' lllale tY11C N rOILl\('('t o rs .
~et Each . , , 55.95'

MOBILE AND FIXED "SQUALO" (FIG. A)
H all-wa ve, bortaontauv uora rtsed, omnll'!lrpl'flona l ant enna wtt h
full size In compact dlmellsions. Low Q ror h road lla no coverage
a nd di rer! 52-oh rn R edd l :\l a t c h feed Cor l(ll'll l IlN con trol, mont 
torln Jo( or e enerat ham coverage. Dt 's ll:'!H' d lur m a st o r rower
mounttne: nrso w ith runner pups roe ('11r t Oll mount .
Model No . ASQ-6- fi-m ct cr. 30' square. Xet Each . . _ S 1 2 .50
Model No. ASQ-l0 - !O· mel e r , 50' sq ua re. XcI Each 19.50
Model No. ASQ·l1-l l-rne l c r, 50- square . x e t rcacn 19.50
Mod.l No. ASQ·15~ 1 5-mNer , 65' square. Xf'I E ach 23.50
Model No. A$Q-20- 20-m et l'f , lOW «quare. XN E ach .. 29.50
Model No . ASQ-40 - 40-/] ){'ll'f . 192" square. Xl'! E a r ll .. 66.50

VHF/UHF YAGI BEAMS (FIG . B)
T he s tanda rd of comuartson In VHF ccmrnuntcauons. Hoom, IW
ere. aluminum t ubing , prellssemhled J~16' d la. elements. P re-t uned ,
direct 52. or 72·oh m Redd l xratch coaxial r"I'd with average I I dtJ
gain, z-etement : 1:1 db gain, jt-etement. :\Iar be orueren lor
2()() . o r :JOO-<:lhm reed .
Model A1U-ll- I I.elem ent , a-met er : 12· !t. bo om. x et . ,S 12.75
Model A144-1- 7-elem en t . z-met er : 8-f t. boo m. xet Ea, . . 8 .85
MOdel A220~11- 1 1 - el emrn t . I !-i. meter: 'i'1 · rt . boom. .. 9 .95
Model AUO-ll-I I-elem ent . ~ -mctct: 5 · ft , boom. Xet , . 7.75

3- , 5_ , 6_ , to-ELEMENT 6 METER BEAMS (FIG. C)
Rugged. lull size. wit h proven nc r ror mance...\l um lnu m boo ms ,
l!1w and I J1w d ta.: elemen ts ~" with prea ssem bled direct 52- or
72-<:l hm Redd l M a t ch coaxia l feed . Easy assembly with marked
par t s ,
Mod.l A50 .3- 3.elem ent : 7.5 db forward e atn: a -n . boom.
~et Each , . , , .. " . , .. ' .. , , , $ 1 3 .9 5
~odel A50-5~5-element : 9.5 db for ward ga in : 12-11. boom.

M~~:ial~o~6 :"':"6 :.el e i,; en i ; · '1'1'. 5'db' io r'wa rd .gaill :' 2U~tt·.~,~~n~0
~~~:ial~o~io :"':"i i) :el eme ri i , ' ia 'db lo'r:.va rd g 'a'h1 : '2'~~ r i , · ~o1~i.50
~et Each ", , " . . $49,50

COAXIAL STACKING KITS (NOT ILLUS.)
S tackin g doubles elleetlve rad iated power , prov ides :l d b ga in
over singl e heam. lo w ra dia ti on angle a nd grea ter calli ur I:' area.
Complete with R G -59/ U cablr and mounting ha n l wa re.
Mod.1 AU-SK-16 db forwa rd gain with :\lodel A 430-1l

~:~:ial~i~SK' :.:(6· '(ili 'ro'rwa r'd' 'ga ln' 'With' ':\')odei '.~ 22o~,t· 9 5
~:~:.al~i~SK·_· 'f t 'd b .io'rw arc:i 'ga ln' 'wI't il' ':-': Iod'e'l ' A'I·4·4_,.4 . 9 5

~~~~iai~i~SK'_' '16' d'h ' to'r wa rd' 'ga li,' ~I'th ' ~'ludei · A·1 4 4 ~'~ ·9 5
~:~!ial'b~SK'---:'- ' I 'O', 5 ' db' forward ' gain ' witl{ ' :\ I~del' .",,·5(i~~·9 5

~~~;ial~s ~ S K'_' 'l i .5" d b' fo rward ' gRili .~·it·l{ '~ Icidel ' ;"·5Ii_' 4 .9 5

~:~:ia~~i;~sK·---:'- ' 1 ·4 ·. 5 · db ' fo rward ' gain · ~· i t 'll '~ I~del ' ;"'5li_~~ ·95
~~~:ialh5i~SK'_' '1'6' 'db .icirv.:a rd 'ga in' 'wit ll \ '(o<lei .A·5·11_ 1~6 . 95

~:~:ia~~K_' 'v e r t lca i j;oiarl'za'tio,; 'k it' i~r' uHe ' io.·ii ti 'd ,j a l' ~t~c~gl
V H F yal/:ls. ~et EarlL , .. ,., " .. ' $ 7 .5 0

VHF /UHF QUAD STACK ARRAYS (FIG. B)
EKtreme()' high torward ga in , la rge ca llture a rea, C omplete with
tour anten nas, stacking [ra m I's . phras ing bars, Q sec ti ons a lld a ll
hardwa re. Forwa rd ga in 2fl-clcment model, - 17 db ; 44-clement .
19 d b . Sta nd a rd Quad 52 Ohms: rnay be ordered to r 45H, :lOO or
2UO ohms .
MOdel A1U-llQ-H-elem r nt , 2- meter. Net Eael, ,$ 7 6 . 0 0
Mod.l AIU-7Q - 2S-e lem enl . 2~meter , Xel Each ,. 62.50
Model A220-11Q- H · el em ent . 1 1'i -m cte r. :Set Each 54.50
Mod.1 AUO~l1Q-H-el ement . ~-meter. Xet Each , 43.00

462X-UA
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MODel NUMB ER DESCRIPTION NET PR ICE

ASQ·6 • • • • • • 6 Meter 30" square . . . . . $12 .50
ASQ·l0 · , . .. , 10 Meter SO" square • • •• 19 .50
CSQ·Il ·..... 11 Meter SO" square 19 .50
ASQ·15 · . .. .. 15 Meter 65" square 23 .50
ASQ·20 , ..... 20 Meter 100" squa re 29 .50
ASQ · 40 · ..... 40 Meter 192" square 66. 50

SQUAlO is a fu ll half wave, ho ri zon ta lly pola ri zed ,
cmni-direc tionol an tenna . Outstand ing a ll a ro u nd pe e
formcJnce is ach ieved through a 360 ~ pattern with no
deep nulls. The square shape cllcws full ele cteicc l
le n gth in compact dime nsions . Dire ct 52 oh m Re d d i
Mo teh fe e d p ro vid e s ease of luning a nd brood band
cove rage.

The 6 meier Squa los ore complete ly universa l f or
mounti ng anywhere . They o re packaged with rubber
su ction cup s fo r car to p mo u nt in g and a horl zcntol
cente r su ppo rt for mo st o r to wer mo u nt ing . The 10
15 - 20 end 40 meter Squolos ore des igned for mast
o r to w e r mounting. Seve le is id e a l for n e t co nt ro l,
mo n ito ring, o r gene ra l ccvercqe .

4S

CUSHCRAFT

FIRST!

Design a c.omplete mu lt i bond
tenna system to meet your o_n
requiremen ts. Squa las can be
mou n led one above th e o the r or
above e xi sling beams on a ain 
g Ill' mosl . The Sqcole tree is a
harizontalty p olarized. emnld i
rectiona l system in a n y com 
bina tion o f the 6 thro ug h 40
meie r cmo teur ba nds . Th e
Sq uole tree tak es a minim um
amoun t of space, a nd does
no l requir e exira ra d ia ls,
g ro und wi res, o r rota tors
co mmon to mas I multi
band systems.

• • •

YO U W il l HA VE A SIGNAL THAT
REAllY RADIATES W HEN YOU BUY
A CUSH CRAFT . . . THE A NTENNA
WITH A " PA TTERN OF FIRSTS" IN
AMATEUR COMMUNICATIONS.

REAL SIGNAL

A

GOT

RADIATE?

TO

SIGNAL

Whethe r you are

• TRACKING SATELLITES

• MOON BOUNCING

• DX-ING

• RAG CHEWING

• WINNING CONTESTS

· .. use a CUSH CRAFT ANTENNA!

MAKE YOURS A

... yo u w ill do it bette r, more
efficient ly, a nd a t a lower cost with
o CUSH CRA FT ANTENNA.
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Mori tz Sholl mie r WA5EFL
45 W hite Oa k Lone
Li ttle Rock, Ari z .

When Good Losers

Get Together ...
~Iortiz ( \ \'A.:;E FL) who hobbies around

with mechanical engineering in his space t ime,
got into one of those Sugar Bowl games of
chance with ham radio operators from a half
dozen other states. It started in the pre-game
gab. Moritz naturally knew that Arkansas
was going to whip the pants off of Ole Miss.
Alliga tor Bill ( K5SQS ) over at All igator, Miss.
was just as certain the Hebs would win. Others
joined in.

Before the kick-off, about fifty hams were
in on an agreement , which, although it cer
tainly was not gambling, would see all the
losers send $ 1.00 to the winner.

To explain the procedure, so that nobody
will get the idea there was any gambling
far be it fromthat!- all the hams had one
fairly trustworthy fellow over at Memphis,
Bill (W4II Y) d raw for them out of a hat.

\Vhat he drew for Alligator in Mississippi,
for a ludicrous example, was a number ind i
cation that the Rebels would defeat Arkansas
by four points. \Vhat he drew for Moritz, for
another example, was that Arkansas would
Hail Mississippi by twenty-two points.

If we remember the final Sugar Bowl score
it was 17 to 13 for Alligators Ole Miss team.

Despite this flukey outcome, Moritz sent
his buck and a second one for his Dad, who
had also become involved , over to Alligator.
Actually, he didn't just put a couple of bucks
into an envelope. First he had them changed
into 200 pennies. Then he whipped up a mix
hue of sawdust, graphite and heavy d uty mo
tor oil and stirred the pennies up in it . Then
he constructed a box about three inches by
three inches and spooned the money mixtu re
inside. He sealed the box with glue, cleats,
nails and everything else in sight. Around this
he constructed another box of the same de
scription. It fit like plywood on the first. which
gave the good loser another idea; a third layer.
This was so satisfac tory it called for a fourth .

\Vhen the project was finally fi nished sever
al hours later, Morttz had put together a
dandy little container that Alligator could
open any time he cou ld find a jackhammer
and a couple of days off. Meanwhile, th rough 
out surrounding states , other good losers were
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graciously se tt ling up. Another sent a check
made payable to Alligator for "The Football
Swind le".

Moritz's little package (sixty cents for mail
ing ) arrived with a cluster of these pay offs. Al
ligator took it down to his basement humshack
and attacked it with a hammer and screw
d rive r-two ridiculously ineffective devices.
From that he turned to hacking and sawing
and kicking and loudly reciting garbled call
letters . Finally Alligator got a hole through
all the layers, which enabled the oily saw
dust mixture, but none of the money, to
spew out on the floor.

The XYL didn't think this was so funny.
T hey say that hams clear out in Oklahoma
who did n't even have thei r sets on could
hea r her laying into Bill. So he had to get
back to Moritz. Alligator got on his radio and
ca lled Harry ( W5H FQ) . ~Iaking sure Moritz
was not on frequency, he then asked Harry to
call Moritz in Little Rock and report that Alli
gator had cut his fin ger trying to open a crazy
box of some sort.

This was a good plan except for two rea
sons : A local ham overheard the plot and let
Moritz know immediately. And also no one
else all the frequency got in on the fact that
it was a hoked up story. Each telling mag
nified the story and by the time it had cir
culated through six states , Bill (W4 I1Y) heard
that Alligator was on the verge of losing an
arm over some freak accident. Being close per
sona l friends, he called Alligator long dis
tance to check on his critical condition.

"Even if he lives through it, they'll send
him to prison," Moritz said cheerily. For Bob
(K5KMK) who is a banker, made his cheek
payable to Alligator but neglected to sign it.
Alligator informed Bob on the next QSO about
this matter. Bob was all apologetic and said.
"You just go ahead and sign my name, Alli
gator, and I'll clear the check when it comes
th rough ."

Bob is waiting on this evidence to clear
so he can hold Alligator for check forgery.

This just goes to prove tha t you can' t win
them alii

.. . WA5EFL
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DESIGNED TO SOLVE YOUR TRANSCEIVER

PROBLEMS • • • THE
Completely new, the 5B-34 reta ins all of the best features of

the 5B-33, but adds many important new features, including

built-in 12 V DC and 117 V AC power supply (no inverter need)
At on ly $3 95 .0 0 the 5B-34 is an even greater value than

it's predecessor.

Spa ce does not permit a complete description. For comple te specifications

ca ll or write your neares t H enry Ra dio store.

SOLVE YOUR FINANCING
RADIO'S EASY TERMS

TO
HENRY

aAAti- . DESIGNED
PROBLEMS ...

6 % FINANCE CHARGE' 10% DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS_ Nearly all makes and models.
Big savings! 15 day tria l - 90 day warranty. 90 day full

tra de back o n new appa ratus. W rite for bulletin.

CA LL DIRECT . . . USE AREA CODE

But ler 1, Missouri 816 679·3127
11240 W.Olympic, Los Angeles, Calif. 213 477-6701
931 N. Euclid , Anaheim, Calif. 7 14 772-9200
431 E. Green St., Pasadena, Calif. 213 684-0861
6116 N. 27th Ave. , Phoenix, Ariz. 602 AM 4·3895

~'Worlds Largest Distributors of Short Wave Receivers"
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"Northern California's Most Complete Ham Store"

ALL-TRANSISTORIZED
GRID DIP METER

• Compact
• light Weight
• Accurate
• Self-contained

• Heavy Dip

•

I

-,-.
•

/

Allow $1.00 for
packing and

shipping.
California res i
dents include
4% sales tax .

• <

Assemb led & test-
ed, complete wi th
six co ils, ea r p hone
and battery.

TUNES 500 Kc
TH RU l S0 Mc

DOZ ENS OF uses

NEVER BEFORE
HAS A PRECISION
INSTRUMENT LIKE

THIS BEEN OFFERED
AT SUCH A lOW PRICE.

QUEMENT ELECTRONICS
1000 SO. BASCOM AVE. SAN JOSE, CALIF.

"Your Collins Headquarters"



.. . AND THOSE WHO ARE
THINKING OF HaOING MOBILE"

t

o

There's a particular pleasure in mobiling
and everyone who has operated mobile knows
of the convenience, assistance and company
it can provide, also.

Naturally , when you're on the road, you want
and need the most in POWER, PERFORMANCE
and RELIABILITY from your communications
equipment. How to make sure you have all
three so you can enjoy countless miles of
rnobilinq pleasure?

First , take the transceiver of your choice,
next hook up a carefully selected mobile
antenna and then, connect a .-----.....

•

400- 12 I For 12V operation of
a 11 Ira nsce ive rs )

400-6 ( Fo r bY mob ile )

CABLES AVAILABLE
fOR CONNECTION WITH
ALL TRANSCEIVERS

MOBILE POWER
SUPPLY
• COO L
• Q UIET
• EFFIC IENT

400 -28 ( For ma rine or a ircraft ) (over 90 "'. )

500. 12 ( Fo r mo bile at IISOY) • REVER SE PO LA RIT OOF
• CIRCUIT BR EAKER PROTECTE D

100 0-1 2 I Fo r mobile Linear Amplif iers l - H IG H DEGREE OF VO LTAG E REGULATIO N

ORDER THROUGH YOUR DEALER OR WRITE FOR FURTHER INFORMATION

CENTURY Models:

If£ L/NEAR SYSTEMS INC.
605 UNIVERSITY AVENUE
LOS GATOS, CALIFORNIA
140BI 354.4772
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DON1T FORGET OUR
COMPLETE LINE OF

the
.(r

o
-0-

•
series

INPUT CONTINUOUS PEAK TYPICAL DIM ENSIONS WEIGHTMODEL VOlTS D .C OUTPUT, V-A OUTPUT. V·A APPLICAT ION INCHES LB.0 .7 pf 0 .7 pf

12-1 05 12-15 10
S YNCH RON OUS

2Hx4Wx4D 2MOTOR DR IVE

300
G E N ERAL P U RPO SE

4Hx6Wx7D 912·2005 12- 15 200 T A P E R ECORD ER S
C O M M U NICAT ION S

12-5005 12-15 500 750
G E N E R A L P URPOSE 4Hx6Wx9D 17TAPE REC ORDERS
C O M MU N IC A T ION S

12.10005M 12-15 750 1500 SMALL R EFRIG ER ATORS 6Hx6WxlOD 20
IND U CTION M OTO R START

24-5005 24·30 500 750 MAR INE O R AI R C R A F T 4H x6Wx9D 17
COM MUN ICATION S

24-10005M 24-30 750 1500
MAR INE O R A I R C RA F T 6Hx6WxlOD 21COM M U NICA T IONS ,
I N S T R U M ENTS

32·5005 32-40 500 750 MA RINE 4H x6Wx9D 17
COM M U N ICA T ION S

32-10005M 32-40 750 1500 MARINE ENTERTAINM ENT 6Hx6WxlOD 21EQUIP. , C O M MU N I CATIONS
S MALL R E FRIGERATORS

M ODEL
12. · 10 005 ""

S P EC I A L INV ER T ERS
3 0 .L. l000 ( FO R M O B IL E

OPERATION O F 3 0 . L 1 )

5 8·6·200 ( FO R M OB ILE
OPER"TION O F 58·33 )

58 · 28 · 2 0 0 ( F OR AIRCA"FT
OPER"nON O F' 58· 3 3 )

CUSTO M IN V ER TERS
A VAI L A B L E

• PAT. APPLO . FOR

• EFFICIENCY - Over 90%

• FREQUENCY 5TABILITY 
+ 0.5 cps over rated vo ltages
and/ or rated loads

• CIRCUITRY - Fu lly sem icon
ductor ba sed o n revo lut io nary
design ' of CENTURY

DEALERS: WRITE FOR FULL DISTRIBUTOR INFORMATION

605 UNIVERSITY AVENUE
L/NEAR SYSTEMS INC. LOS GATOS, CALIFORNIA

(40B) 354.4772
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In the market for a new receiv er?
This article will help you decide
which to buy .

Evaluating

About ready to replace the tired old re
ceiver in your shack, with either a new or
"like-new" one? Or thinking of adding a sec
ond one for stand by?

Either way, you won't want to make the
acquisition blind-unless you happen to be
the rare type who p refers to purchase his pigs
in pokes. Most of us at the very least like to
read over the specs of a receiver before buying
it.

But the "like-new," as well as the "surplus
bargain" variety. won't have a specification
sheet with it unless it really did belong to a
little old lad y from Pasadena who only used
it to listen crosstown on Sunday afternoons.
And even then, you might like to know just
what shape the frailly feminine p revious own
er left the rig in .

Here are some tips on receiver evaluation,
based in part on typical checkout tests and in
part on years of experience in receiver trading
(and years of getting lemons until some of
these tricks were learned ) .

The first step is, of course. to turn it on
and connect an antenna. If you can't do that ,
any purchase will have to be on the basis of
"caveat emp tor" an d broth er, you'd do well
to caveat!

\ Vith the rig warmed up, tune in a weak
and known stab le signal. \V\VV will do nicely,
as will a harmonic of the lOO-kc calibrator
if available. Next , lift the receiver lid and let
it drop a coup le of times. This is just a warm
lip to see if the receiver is really u nstable;
for the rea l test, turn on the BFO and ad jus t
it for as low a beat note as you can com
forta bly hear. In any event. it should n' t be
much above 100 cycles. Then drop the lid
again and listen for any' trace of warble.

This is a tough test ; as little as 50 cycles
change in ei ther local oscillator or BFO Fre
quency will show lip as a one-octave change
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Jim Kyle K5JKX
1236 N. E. 44
Oklahoma City, Okla.

Receivers

in beat-note tonel If you get no warble when
the lid is dropped, pound the side of the re
ceiver gently. Do not , however, drop it 5 feet
onto a concrete floor. It might dent the floor.

Assuming that this test is passed (and full y
half the receivers around may flunk out right
here ) open the lid and blow across the tuning
capacitor. If it's buttoned up tight in a sh ield
box. blow across the oscillator tube. Again
you don't want to hear any warble. but you
quite possibly will . At least one high ly regard
ed current-production receiver flunks on this
one. The real q uestion, of course, is does the
warble sound suspicious enough for you to say
"No, th anks" or does it appear to be with in
bounds- and only your own insistence on per
fection will supp ly the answer to that.

Now that we've established that the receiv
er has frequen cy-meter stability-and if it pass
es both the preceding tests, it does and then
some-we can check the selectivity. You can
use the \V\VV signal for this. but a rocking
50-kw broadcast transmitter or Californ ia kilo
watt is better. Tune across it and note how
wide the signal appears to be.

To be more scientific about th is, you might
hook up a signal generator and tune its signal
in. Adjust generator output until the signal
regi sters 20 db over 59 when tuned for maxi
mum strength. Then tune across it , and note
how many kc it is between 52 on one side of
cente r and 52 011 the other; this will be your
approxima te 60-db band width. Reduce signal
generator output until you have a peak read
ing of just 59 and note the width between 58
points; this is the 6 db bandwidth. Dividing
the 6-db bandwidth into the 60-db bandwidth
will give you a sh ape factor. which may tum
out to be nice to brag about if you buy the
unit.

But for an in-the-store examination, the Be
station will do as well; if it takes a li t some
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40 kc or so of spectrum, the selectivity is not
good. If, on the other hand, the Be station
starts sounding like SSB when you're off- tune
just 3 or 4 kc either side, the selectivity is
very good indeed.

To check out a crystal filter, do the same
thing. In the maximum-selectivity position of
the crystal switch, the signal should have a
d istinct ringing sound. Many older receivers
which are out of adjustment or have defective
crystals won't produce this ringing.

To make a check of sensitivity, remove the
antenna. See if you can peak up the receiver
noise with the antenna trimmer, with the an 
tenna disconnected and the bandswitch set
to 10 meters. If you can't, the front end is
pretty poor. If you can, put the antenna back
on and if possible switch to II meters. The 5
watt wonders there provide an almost ever
present source of weak signals so you can tell
where noise leaves off and signal begins.

So far as other controls are concerned, you
will prohably have twiddled them all in the
course of performing these tests. Any sput
terings or pops from the speaker with rota
tion of a gain control indicates probable trou
ble in either the control involved, or th e
circuits associated with it. Jerky tuning will
make itself obvious in the selectivity test as
an inability to find the 52 points accurately.

The noise limiter may not have received a
good workout. F ortunately, most ham stores
are located near busy streets and many cars
still have unsuppressed ignition systems. A
rough check of ANL action may be made
simply by switching it in and out while cheek
trig on-the-air sensitivity.

Should you live near a powerful transmitter
other than your own, cross-modulation might
be worth checking into. This will require a
modulated signal generator, which may not
be available in the store. Set the signal gen
erator for maximum output. Tune to a fairly
weak (54 or 55) signal on your favori te band.
Set the signal generator to approximately the
same frequency and tune the generator back
and forth. If you hear the 400-cycle modula
tion from the generator on the weak signal,
tune the receiver to the geneator frequency.
If the frequency is very close (50 kc or less )
the effect is normal and to be an ticipated. If
it happens to be a possible image response, it
should be considered as one. But if the modu
lation shows up whenever the signal generator
is on, then you have cross-mod problems
which are going to have to be cured if that
receiver is to be usable.

If, like most of us, you tend to be a bit on
the lazy side then you'll certainly want to
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check the ave action. This divides into two
real parts : one is the avo characteristic on C\V
and SSB , while the other is the simple ques
tion «does th e ave work right at all?"

Older receivers for the most part make little
or no provision for ave when the bfo is on,
and many even gang the switches so that ave
is always off when bfo is on. In these, obvious
ly, no use of ave for C\V or sideband is
going to be possible without some major re
ceiver chan ges. In newer ones, though, you
can get a pretty good idea by tuning to a
medium-speed C\ V signal on whatever band
is coming in best at the moment, and listening
for "thumps" and apparent chirps on the be
ginning of each character. If all is well the
thumps and chirps will be absent, yet the
background noise will rise between charac
ters. In some units, background noise will stay
down-and this is a matter of preference. Most
C\V ops like to have it come back up in a
hurry so they can work break-in easily, while
the SS B gang likes to have it stay down be
tween syllables but come back up quickly at
the end of a phrase.

For a general ave test, turn everything but
th e audio up to maximum and tune in the
strongest broadcast signal you can lind. If any
thing is going to clobber the ave, this will be
it-and Be stations are required by law to
keep their audio pretty clean. Thus by simply
listening for dis tortion while cutting back the rf
gain you can find ant if the ave is working.
If distortion disappears suddenly as rf gain is
reduced. something's wrong in ave!

Those of us who anticipate spending long
hours at the rig have two "must" items for
checking, unless we like to resemble the morn
ing after the night before, following a 3-to-4
hour session on the air. These "musts" are
power-supply hum, and audio distortion .

Neither of these possible defects is particu
larly objectionable during short sessions, but
after some 90 minutes of listening to a back
ground of raw ac the temptation to take up
philately becomes strong!

To test for hum, plug in a pair of phones
and turn the af gain all the way up. Turn
rf gain fairly well down, and tune off signal.
Listen for any hum. Some will undoubtedly
be detectable, but the question is whether it's
loud enough to be objectionable.

To determine whether it's the power supply
or possibly a poor tube, turn the af gain down
while listening. If hum goes away, it's origi
nating ahead of the af gain and the power
supply is p robably pretty clean. Possible cul
prits are bad rf or if tubes, or a single poor
fil ter capacitor. If, on the other hand , it goes
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up, then the power sup ply is at fault.
Aud io distortion is most readily checked by

comparison against a known good receiver, but
this may not be possible. Next best way is to

repeat the general ave test but turn rf gain
down and set audio gain wide open. If distor
tion shows up, red uce audio gain and see if it
goes away. At the same time, compare to all

TEST BANDS\\' lTCIl R F GAIN AF GAIl' SE LEC T IVITY Ave CALm A~L BfO ANT ItESULT

SENSITIVITY 10 Met e r s Max Any Widest Rand Off orr Off orr NOlle I
{)n 2

STABILITY 10 Meters M~ A ny Any scutng orr 0, orr 0, Any a

SE LECTIVITY 80 Meters M~ Any Approx 6 kc 0, orr orr Off On 4

XT AL FI LT E R 80 Meters r.Iax Any Narrowest Off 0, Off 0, I>, "
AN L 10 Meters Max Any Widest 0, orr orr orr On II

On 7

AVe ACTION Best Band Max Any 2to6kc 0, orr orr 0 , 0, 8
Broadcast Off s

Power S UPP LY Any Band Any l\Iax Any Setting All)' Off orr orr An)' 10
M in II

AU DIO QUALITY Any Band Any Max An~' Setting 0, orr Of[ orr On 12

ALIGNM ENT Repeat Test 1 at e ach end of each band covered ia

T UNING RA T E Best Band Any Any 2to6kc Any orr 0, 0, 0, 14

Test Procedures ond Results

I-Peak antenna noise with antenna trimmer,
with no antenna connected. Failure to find
noise peak indicates poor sensitivity.

2- When antenna is connected (noise still
peaked ) noise level should rise. Failure to
find noise rise indicates poor front end.

3-Tune calibrator signal for 100 cps beat-note .
Lift and drop lid . Warble in beat-note indi
cates poor mechanical stability. Blow into
tuning-capacitor compartment. Warble in beat
note indicates poor temperature stability. At
tach "Variac" in power line and vary line
voltage. Warble in beat-note indicates poor
line-voltage stability.

4- Tune across strong signal; note apparent width
of signal between 52 points. This is approxi
mately 60-db bandwidth of receiver .

5- Tune calibrator signal to peak of crystal-fil ter
response. Zero-beat BFO. Tune slowly either
side and look for notch. Check to see that
phasing control moves notch position to either
side of peak. Failure to find notch indicates
poor alignment of crystal-filter circuits or de
fective crystal.

6-Check loudness level of ignition noise from
passing cars. When particularly loud one ap
proaches, proceed to test 7.

7- Check to see how much ANL reduces level of
ignition noise. Do not expect much in reduc
tion of neon-sign noise or QRN.

8- Tune to strong e w signal about 15 to 25
\VPM. Listen for "thumps" at beginning of
each character. Noise should rise between
characters but no signal should overload re-
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ceiver. This test is applicable only to newer
receiver models.

9- Tune to stronges t available signal and listen
for audio quality while reducing RF gain con
trol. Audio quality should not change as RF
gain is reduced. Any fuzziness of audio which
disappears as RF gain is reduced indicates in
sufficient Ave .

lO- Use headphones; listen for power-line-frequen
cy hum. Level of hum should not be objection
able; some is permissible.

11-1£ hum disappears when AF gain is reduced, it
originates ahead of gain control. If level re
mains constant, insufficient power-supply filter
ing is indicated.

12- Tune in strongest available signal and reduce
level by RF gain leaving AF gain wide open.
Listen for any trace of distortion or fuzziness.
Compare to other receivers on same signal
at same time. Distortion indicates high 1M,
which results in extreme listener fatigue during
contest operation, etc.

13-Repeat Test 1 at each end of each band ; fail
ure to achieve noise peak at each end of
band indicates receiver is out of alignment on
that band. Defect is not serious but should be
considered as alignment can be a tough job
with some receivers.

14- Tune in 55B signal. Note whether it is easy
to tune, "sliding in," or comes in quickly and
jerkily. Tuning rate is matter of personal
preference; most like it slow, however, for easy
55B tuning.
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RADIO AMATEURS
REFERENCE LIBRARY OF MAPS

ORDER YOUR SET TODAY!
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PLUS THESE EXTRA FEATURES:
• Great Clrcl. B.arint. • "Q" and "r ' Sitnal.
• Great Circle Charts • World Time Chart
• Prefixes bJ Countries • Int'L Postal Rates

United States Listings •• •$5.00
OX Listings . , .. . , ...... .. 3.00

=

.-

I' RADIO AMATEUR 116 . k
.~ca DD INC.

. ' ,Dept. B, 4844 W. Fu llerton Ave.
'". Chicago, II I. 60639

See your favorite dealer or order direct (add 25¢ for wailing)

other available receivers for distortion. If pos
sible, compare against a Collins 75A4; this has
about as little audio distortion as any receiver
tested in our experience (but steer clear of
S-linel ) .

Alignment of the receiver can be checked
by repeating the sensitivity test at each end
of each band; if you can't peak up front-end
noise without the antenna, or if noise doesn't
increase when the antenna is connected, the
receiver is not properly aligned at that point.
Most used receivers, unless they have just
been reconditioned, are not in proper align
ment; putting them back in isn't d ifficult but it
may be time-consuming, especially if you don't
have the instruction manual and have to figure
out which slug or timmer controls which cir
cuit on which band. It's something to keep in
mind while dickering.

Dial calibration can be checked with a 100
kc calibrator; like alignment, it's not hard to
restore but may take some time. Frequency
readout from the dial is another matter. If you
like to know the other fellow's frequency to
the nearest cycle, you're not going to be hap
py with a dial in which the marks are 1/16
inch apart and each of them indicates 50 kc
segments! While it's more a matter of personal
preference than anything else, don't forget to
take a look at the dial calibrations. The Col
lins line, of course. has virtually frequ ency-me
ter readout; many other makes approach this
ease-of-reading condition. A few, however, do
not. Check before you buy.

If your line voltage fluctuates widely, you'll
want to run all of the tests at three different
line-voltage conditions. One, of course, is at
normal rated voltage. The other two are 10 to
15 per cent above and below normal, respec
tively. A Variac or similar adjustable auto
transformer is handy, or you can put together
a "voltbox" for such testing. The stability tests,
in particular, may be severely affected. Dis
tortion may also suffer at low voltage.

To make all this a little simpler and clearer,
we've whipped up the accompanying "Receiv
er Checklist" which summarizes the tests, po
sitions of receiver controls for each test, and
test procedures and expected results. With
it , you can pull a complete analysis of any
receiver in a very few minutes. You can also
check out the big station rig, to find out if
it's still doing its best. Some top DX hounds
check the receiver out thoroughly every 30
days, on the theory that a few minutes spent
checking is more than paid back if any defect
which might make them miss that rare one
shows up. Try it. You may be surprised!

... K5JKX
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B;l1 Reynolds K2ZEL/ B
56 Ea st Woodruff Ave
Columbus 1, Ohio

The RK 715-B on 6 Meters
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3. The tu be socket is recessed with '8" fiber
spacers. This procedure permits the amplifier
to self neutralize at six meters with no d iffi
culties. If mounted on the chassis the circuit
becomes almost impossible to neutralize. (see
Fig. 2 )

4. The grid is series tuned, permitting the
amplifier to be tuned to six meters. The input
coil is close coupled to the grid coil for max
imum drive.

5. The plate choke is wound on a half inch
ceramic insulator two inches long with the
TV doorknob capacitors threaded into the
ends of the insulator and then bolted to the
chassis. (see Fig. 3 ) The plate cap is of the
heat radiating type and the straps from the
cap to the choke are either ~" braid or flexible
strap.

6. The Pi-net capacitors used at K2ZEL
came out of a BC-191 tuning unit. The final
has been used here for four years and, from
reports, puts out a nice wallop. It is easily
switched out of the line-up when going from
ground wave work to local rag-chewing.

. . . K2ZEL

special 28 volt transformer from surplus.
2. The amplifier is built on a 6 x 9 chassis

following the usual layout for a final. Bias
may be provided by any number of circuits
and is set at 125 volts negative to insure that
the amplifier is cut-off when no signal is
applied.

' .1;00

"

. , <>O. ,5 C>O V
•

AFC,

no I

I~
_ 1Z!lY = ~

• ,AS

RK 7158

RFC1 10 tu rns #22 ena mel close wound
RFC2 4 2 tu rns #22 ename l close wound on

V2" ceramic insu lator 2" long .
RFC3 ohm ite Z - 50 or equ iva lent
L1 4 tu rns # 18 V2 " dlc . close
~ 8 turns # 18 %" die . c lose
L3 4 turns 3 / 16" coppe r tubing, 1V2" di 

ameter, I V2 " long
CI , C2 500 pf 20 kv TV doorknob type

ceram ic

Measuring the input capacity between the
cathode and grid reveals that the old hand
book is correct in listing a value of 30 mmfd.
Because of the large value it is necessary to
use an unusual grid circuit to permit tuning
to the six meter band. The result is an inex
pensive half gallon which is compact and easy
to build.

L The filament is heated by two 12.6 volt
filament transformers with their primaries in
parallel and the secondaries in series, making
it unnecessary to search for a hard-to-get

The RK 715-ll is a tube which has been
by-passed by amateurs because of its filament
voltage and the lack of specifications in recent
handbooks. The tube is an indirectly heated
tetrode originally designed for pulse service in
early sonar and radar equipment. It requires
26 to 28 volts for the heater, 1500 vdc for the
plate and 300 vdc for the screen grid. With
a grid drive of 15 milliamps in class "C"
service the amplifier will provide 500 watts
input at six meters. The plate of the 715-B
operates under these conditions with a slight
tinge of red.
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ORDER
YOURS
TODAY!

$9.95
Reg. 514 .9 5

•

ENGRAVERS
Los Angeles 64, Colifornio

A BEAUTIFUL GIFT

j
! I

LIMITED QUAN TI TY
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M&W
P. o . Box 64175

A distinctive lighter with your call letters en
graved on either, Zippo type $3.95 or butane $7.95.
Send cash, check or money order with your name,
address and call letters to

SPECIAL WRL BUY!
Stoner Hybrid Phone Patch

BEST PRICE EVER OFFERED!
ALL BRAND NEW-FULL 90·day GUARANTEE
Stoner W6TNS Hybrid Phone Patch . Fully auto
matic, no switches to throw. Simply connect 3
lines- speaker, mike and phone. Complete with
cables and instructions.1-------------------------------.1 WORLD RADIO LABORATORIES, INC. I
I 3415 West Broadway. Council Bluffs, Iowa 51504 I
1 Please Rush Me the Stone r Phone Patch Special at I

9.95! Postpa id-Enc losed is m y 0 check 0 m oney :
order 0 COD (2 5 % w ith orde r) 0 cha rge t o m y
W R L account (new customers p lease se nd cred it :
in fo for c harge orde rs) . 1

I
NAME I

I
A DDRESS :

I
CITY STATE ZIP I

New 1965 Hea thkit Catalog

The new 1965 edi tion of the Heathkit cat
a log, illustrating over 250 easy-to-assem ble
electronic kits, is now availab le free upon re
quest from the Heath Company, Benton H ar
bor, Michigan.

This 108 page kit-builder's treasure, with 16
pages of beautiful full color, boasts a kit for
every interest, every budget. The catalog rep
resents Heath 's biggest kit offering yet, and
features many new products including a bounty
for the ham. New amateur products from
Heath will make you drool.

The much-acclaimed Heathkit 5B amateur
radio series now hosts a new K\V linear am
plifier. A new speaker for mobile operation, and
a new " Ham-Scan" Spectrum Monitor that
adds sigh t to the sounds of ham and CB com
munica tions are also shown .

A post card or note with your name and
address is all that's needed to get your free
copy. Write the H eath Company, Benton H ar
bor, Michigan 49023 .

New Product

EXCLUSIVE

NO TRAPS
66 fO OT MOR-GAIN 75 THRU 10 M ETER DIPOLE

N O CO ilS - NO STUBS - NO CAPACITORS

f UllY GUARANT EED P AT AP P I.l> ron

4 0~o Copp er Clod wire _Undllr threll ibo. Air Wei ght -Rated for fuil leg ol powllr_AM / CW or S8-Coa~ial or 8010nced 50-75
ohm fee d _VSWR under 1.5 ro I ot mo.t hllighh -R ull reoi,ronl hordw ore_Dro,,·proof ino uloror s. Complerel y a uembled, reod y
to put up. Model 7 5 /40 Amotllur Net $23.80. Terr ific PerformaO\CII_No ce ilo or rropo 10 brlla k down Or chonge und er weathll r
condilio"s-fully G uo ranteed.
MODH 7 .5_10 ...•...•..• $40.00. 6 6 FEET lONG MODEl 40 / 20 •• .....• ..... $17.00. 36 FEET l ONG
MODH 160-1 0 .. • . . . • . . . • $45.00. 13 3 FEET lONG MODEl 80 /4 0CW ••••.•. .• $ 2 5 • • 0. 6 9 fEET lONG
MODEl 160 / 7 5 . .••.• ..... $33.00 . 13 3 FEET lONG VERTICALS 75- 10 .•..••.. • . $59.50. 3 3 fEET l ONG

O RDER DIRECT OR WRITE fOR MOR GAl N P.o. Box 6006 OR THRU YOUR FAVORITE
fUll INFORMATION - Alexond,io, Virg inio 22306 DISTRIB UTOR

Phones: Oil Y' 301·743· 3334; N1lhts 703 ·780 ·2 171
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FOR SALE
Summer vacation camp and excellent

VHF location combination. Six room lightly
furn ished wood paneled house, four acres,
over 2,000 feet up Mt. Monadnock in
sou thern New Hampshire. Complete with
four towers and antennas (16 element
colinear and 10 element yagi for 6M; 288
element cclineer-yagi for 2M; 48 element
colinear-yagi for 2~1; 32 element colinea r
for 220 me; 192 element colmear-yagt for
432 me: B y-Gain trtlxmder for 20-15- lOM ) .
Shower, water heater, electric stove, refrtg
era tor, etc, Almost completely isolated. . . .
no TVI for miles. Built by millionaire and
shows it. $21,500 (a steal ) . Write or call
73 for additional information.

6 & 2 METER PRE-AMPS
• t ' IUro<l ~ :\' ll \'l ~t or (2 -6(,W4 ) 2~· ~ 2- , +20Il I1. I<'or 6 -2 .t.,

e n. J' e Hoar <l- ,,'Ire<l & t l'stell .. . .. . ;tt P AC-S4,50
• :I Ml't l'r etnate xuvtstoe ror 2 M e tH~~30 IlR . ;tt2P A- S4.00
• 6 M"l" r All xuvtetcr {'onvI'rle r (,t- llC\V4 ). A very low norse ,

hIgh gain "nit. ";qua l "r "'Pt'r lor to iny unit avallahle .
I'e Hoar d 2%" x 4"- any if- wi r ed :tt 6MC- N-S7. 50

• 2 steree model-e- tume If .:tt2~fC-N- $7•.so
• '· I. HUe O"Il]" 6 :\le tn I)rlver and Transmitter unit , All

YOU need on 6. 5 Wat ts In-3 Wall I out. Usea 8mI' Xtal•.
I : 1-6A\.'S. PC board 21,\,"' • 4". From W4BIR_ "H n e
wo ed 19 Sta te5-f'emarka bf. perfor"lllnu !" Wired :tXT

- 51..so
• Audio board ror a bore (l ·UAX7 1. 1-6AQ5 ) carbon or xtal

Ill i ke. 2 'ri,"' J: 4" . ..... .... ,S .:tt)lA- $5.00
ALL e:" IT::; OS »srAL IIOY.DERS

GIEM ELECTRONICS
Printed Circ..;' Conv"ten . nd Y r<lmmiUHI

P.O. BOX 2113 TREMONT CITY, OHIO

New Product

Quement Dip Meter

An y ham who builds his gear (or fixes it )
needs a grid d ip meter. And no ham wan ts
to bother with a tube type GDM any more.
The slow warm up and. cumbersome line cord
are a nuisance. Not to mention the high outp ut
which can blow out transistors. But Quement's
new GD.\1 -3 all-transistor d ip meter eliminates
these p roblems and p rovid es a host of unique
fea tures as well. It operates immediately (and
on a cheap 9 volt battery ) . I t covers 500 kc
to 150 rnc. It 's very compact and. ligh t. It's
accura te and stable. It's well built and has
vernier tuning. The coils are coated with a
sturdy epoxy. An earphone is included for
monitoring and frequency measuring.

One of the outst anding features we found
on the one we received for test is the very
strung and accurate dip. \Ve were able to get
two d eep dips about one megacycle apart
in a bandpass coupler at 50 me. Another dip
meter only shows one hroad dip in the same
circuit-and it has to be very closely coupled
to get that! The sensitivity control needs very
little adjustment when changing frequency,
too. It's q uite a gem and the price is only
$29.95. Be sure to d rop some hints-it would
make a mighty nice gift for Christmas.

60

TElEW RITER
MODEL "l"
FREQUENCY
SHIFT
CONVERTER

J199 (dual eye Indlcatar)
$279 ICR tube Indlcatar)
$14.50 cabInet

Audio input. Scope or dual eye indicator. Plug-in inductors for wide or narrow shift. Axis restorer & limiter
can be switched in or out of circuit, to suit conditions of fading or interference. Copies on Mark only or
Space oaly automatically Mark hold circu it. loop & Bias supply for optional polar relay for keying trans
mitter. Keying tube keys magnet. Terminals on chassis for external keying relay & scope indicator.

ALLTRONICS-HOWARD CO., Box 19, Boston 1, Mass.
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New Products

1965 Al lied Cata log
Allied 's 1965 catalog is now availab le . Mark

ing the company's 44th year, the new 490~

pa ge catalog presents the greates t selection of
ham eq uipment in the company's history.

Space devoted to transceivers and VHF gear
has been greatly expanded. The new products
in the lines of the leading m anufacturers are
illustrated and d escribed in detail. There are
feature-p acked transmitters, new single side
band transceivers , VHF eq uipment for 6 and 2
meters, linear amplifiers, transmitting and re
ceiving antennas, towers, mobile antennas and
accessories , code practice aids, ham station
clocks, crystals, adap ters, TVI filters, coaxia l
cable and every kind of h am station accessory.
The catalog also lists thousands of other elec
tronic products produced b y hundreds of manu
fact urers.

The 1965 catalog # 240 is available free on
request from Allied Radio Corp. , 100 N . W est
e rn Ave., Chicago, lllinois, 60680.

Powermaster Inverter
Topaz has an nounced their new Powermas

tel' 300 watt inverter. It changes 12 volt d c
from your car battery to 110 volt 60 cycle
power. Because of its h igh powe r ratin g and
high efficiency, it can operate most ac h am
eq uip ment directly and economically without
th e necessity for a sp ecial de p ower sup p ly
for each piece of gear. T he Powermaster is very
compact (only 5~8 x 5~8 x 5%inches) and weighs
but 12 lbs. It comes comp lete with all cables
and ins truct ions. Available from the factory or
from distributors. Price : $44.95 p lus ship p ing.
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Famous By-Ga in T hunderbird Triba nders ha ve been improved .. .to give you e ven g rea ter tota l
performa nce . Each new T hunderbird is equ ipped with separate new Hy-Q Tra ps for each ba nd 
to g-ive you peak performance on each band whether working phone or CWoNew advanced design
Beta Match insures opt imum tra nsfer of all available e nergy -allows prec ision broad band match
ing a nd a h igh degree of e lectrical a nd mecha n ica l reliabili ty ...comes to you co mple tel y factory
pre-t u ned. Mechanica lly, new Hy-Gain Th underbirds a re rugged ... large d ia meter, heavy ga uge
alum inum boom . ..taper swag-ed sea mless aluminu m elements . ..hea vy gauge, machine formed
boom to ma st a nd e lemen t to boom brackets ... non-corrosive fu ll circumference compress ion cla mps
a t t u bing joints . They're a vailabl e in four model s ...

ALL NEW 6-ELEMENT
THUNDERBIRD OX MODEL TH6DX
S u per b D X pe rform a nce . Fe a t ure s wide
spa ced eleme nts on a 24 ft . boom . New Hy.Q
Traps provide t rue full -sized performance.
Feeds wit h 52 oh m coa x - Beta Matched for
opti mum gain - maximu m FIB ratio without
compromise. SWR less than 1.5:1 on a ll
bands . Lo ngest element, 32 ft .-weight , 47
lbs. Mode l T H6DX, $139.95 Net.

NEW, IMPROVED 2-ELEMENT
THUNDERBIRD MODEL TH2Mk2
Com pact . .. i ns t a ll s al most a ny wh e re ...
del ivers excellent per forma nce. Features
new Hy-Q Tra ps . Feeds with 52 ohm coax 
Beta Ma tched for ma ximum gain. Rugged
li g htwe ig ht const ru ct ion com pati b le t o
rota t ing with sta nda rd T V rota tor . Boom
lengt h , 6 ft . Longest element, 26 ft . We ight,
21 lbs. Model T H2M k2, $69.95 Net.

NEW, IMPROVED 3-ELEMENT
THUNDERBIRD MODEL TH3Mk2
Outstandi ng per for mance on 10, 15 and 20 meters.
Separate and ma tched new Hy-Q Tra ps for each
band. Feeds with 52 ohm coa x - Beta Ma tched
for opt imu m ga in - ma ximum FIB ra t io without
compromi se. SWR less than 2:1 on a ll bands.
Boom le ngth . 14 ft. Longest ele men t , 26 ft.
Weight , 36 lbs . Rota tes with hea vy d u ty TV ro
tator . Model TH 3Mk2. $99.75 Ne t.

IMPROVED 3-ELEMENT
THUNDERBIRD JUNIOR MODEL TH3JR
A compact 3-e lement bea m t hat delivers out 
sta nding performa nce. Up to 20db of directiv ity .
SWR less than 2:1 at resona nce. Hy-Q Trupa-;
Be ta Ma tch - sea ml ess heavy ga uge alumi num
construction . Rotates with sta nd a rd TV rotator.
12 It. boom. Longest element. 27'6". Turn ing
rad ius, 15' 11". Model TH3J R, $69 .95 Net.

TH UNDERBIRD
Boom to Mast Bracket

02

THUNDERBIRD
Driven Element to Boom Brac ket

THUN DERBIR D
Beta Match
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TRAP VERTICALS fro~~.,p;tn

\.J

• New Hy-Q Traps • New 12" Double-Grip Mast Bracket
• Taper Swaged Seamless Aluminum Construction

HY-GAIN'S MODEL 14AVS, the world's most popula r Hamantenna, has a new, im-
proved successor the Model 14AVQ. Three se parate new J 1y-Q Traps ... completely
factory pre- t u ned prov ide peaked performance on to t hroug 40 meters. Outsta nd ing
low a ngl e rad iation pattern for OX. New 12" doub le-grip mast brack et insu res max imum
r ig idi ty whether roof- top or grou nd moun ted. New total perfor mance const ruction .. .
hea vy gauge taper swaged sea mless a luminum radiator -sful l circumference compression
cla mps at tubing joints non-co nduci ve to corrosion or wea r . Unsurpa ssed for porta bility
. ..ou tstand ing for per manent insta lla t ion s. Overa ll hei g-ht, 18 ft. We ig-ht, 10 lbs. Adapts to
BOmete r operation using- Hy-Gain's Model LCBOloadi ng coil. Model 14AVQ, $29 .95 Net.

Load ing Coi l for BO Meter ope ra t ion - Medel LCBO $ 7.95 Net
Roof Mounting Kit - Model 14RMK $11.95 Net
Decou ph ng Stu b adds 6 Meter ope ration - Mode l 61\I K $ 4 .95 Net

For 10,15 and 20 Meters ...Hy-Gain's New Model 12AVQ. Compan ion to the
new Mode l 14A VQ, t he Model 12AVQ, for 10·20 meters, incorpora tes new Hy-Q Traps 
a new 12" double-grip mast bracket - ta per swaged sea m less a lum inum const r uct ion. It
delivers ou tstand ing low a ng le rad iat ion. S WR is 2:1 or less on all ba nds. Overa ll height
is 13'6". Weigh t , 9 lbs . Mode l 12AVQ, $ 21.95 Net .

Roof Mount ing Ki t -Model 12RMK $11 .95 Net
Decuu pling Stub adds 6 Meter opera t iun - Model 6MK $ 4.95 Net

Model 5800 10' 10 Ihru 80 Mele,s

Model 380Q10' 10 th'u 20 Mete' s

Model 4080 tor 10 thru 40 Mete,s

Model 2800 10' 40 and 80 Mele,s

- -- - ---_ .... "

--, ..".- ' --.-'--- --• •

NEW HV-GAIN DOUBLETS ...TAKE MAXIMUM LEGAL POWER

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

• New Hy-Q Trap s
• Super-Strength Aluminum Clad

Steel Wire
• Install Hor izontall y or as Inv erted V
• Weatherproof Center and End Insulators

Install ed horizontally or as an In
verted V, ne w Hy-Ga in Doublets
with Hy-Q Tra ps deliver t rue hal f
wa ve le ng t h performance on a ll
bands. Com pletely factory pre-tuned
. ..SWR less t han 1.5:1on every band.
Su per -s t.r-e ng th a lum inum clad
s ingle strand stee l wire de fies deter
ioration from sa lt water and smoke
. .. wi ll not s t r e t c h . .. wit h s t and s
h u r ri ca ne -lik e wi nd s . Ea s i ly in 
sta lled wit h fa mous Hy-Ga in molded
hi gh impact cycolac plast ic center
and end insu la tor s.

Model 5800 10 th ru 80 M ... $34.95 Net
Model 248800 10' 20. 40 & 80 Meters Model 3800 10 thru 20 M ,.. $17.50 Net

Model 4 8 00 lO t hru 40 M , " $24.50 Net ModeI 2BOQ 40 and 80 M $ 19.95Net
Model 2488 00 20, 40 & 80 M .. $22.50 Net
Model 2TQ Mat ched Trap Kit fo r bui lding 40 & 80 Meter Dou ble t $ 12.95 Net
Model 2B OP Traptess Fan Doub let for 15, 40 & 80 Mete rs .. $19.95 Net

AVAILABLE NOW FROM YOUR HY·GAIN OISTRIBUTOR
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available. Between a two meter kilowatt in the
next room and a six meter kilowatt on a nearby
mountain top, the pressure was really on.

Grid block keying is used on C\ V, though
we only were able to make a few contacts on
this mode. There sure isn't much C\V activity
in that bottom 100 kc, even when the band
is open. If it ever developes, the Venus will
he ready for it.

The \'enus kicks up to 85 watts PEP (all
modes ) , which is plenty for most operation .
If you want to always be first there is a nice
linear available from Clegg, the Apollo, which
plugs right into the Venus and boosts you to
700 watts.

The Venus normally tunes from 49.975 to
50.475, though it takes just a quick crystal
replacement to ch ange this range to any other
SOO kc you want to tune. Since the great bulk
of six meter activity is in the lower 500 kc
this will hardly ever cause much of a problem
. . . and if you stick to sideb and , wh ich is
almost completely between 50.1 and 50.2,
you'll never know there is part of the b and

, .
you re not usmg.

The stability of the Venus is att ributable to
the carefully b uilt 5 .0 to 5.5 me oscillator. This
is mixed with the 14 me output of the con
verter to give a 9 me signal which is fed
th rou gh the 9 me crysta l fil ter and results in
3 kc selectivity. The final if is 450 kc. The
transmitter heterodynes the 14 me signal up to
50 me with a 6883 (twelve volt 6146 ) in th e
final. The unwanted sideb and is down over
50 db at 1000 cycles and the carrie r is sup 
pressed more than 56 db. Distortion p roducts
are down over 30 db at full output. Since all
circuits except the fin al are broadbanded the
tun eup process is simple . Even the fin al doesn 't
have to be touched for small frequen cy ch anges
(say 100 kc or so) .

During the two months that I used the
Venus I worked 43 sta tes, VEl-2-3-4 , VPi.
and C02. w hat a world of difference there
was using this rig as comp ared to a small AM
job! . . . Staff

•--

.'

.0
. . -."-. -

-

I :
Back last spring, when we were getting 73

Mountain ready for the big June VHF scram
ble, there was considerable discussion over
which rigs were best for which bands. Every
one agreed that. if we could get it, a C legg
Venus would be the last word for OUf six
meter effort.

Somehow I managed to talk Clegg into
sending one up on loan . \Vhen it arrived every
one was so anxious about it that they had it
unpacked before the carton ever got off the
delivery truck.

what a beauty!
I could see that nothing further would get

done on 73 if I left it around here, so I d rove
it all lip to the mountain, plugged in the ac,
the mike, and an antenna and started talking
to the growing mob of sidehanders down at
the low end of six. I found I was getting out
so well with the Venus that it was hard to tell
if the band was open or not.

Whil e the A~[ boys were fighting R~[ and
changing band cond itions I found that I could
h ave long rag chews with sideband sta tions .
VP7CX, who, by th e way, has a Venus and
is wild about it, called me one day and we
talked for about a nhour. He has been carrying
on daily skeds with Panam a and crazy things
like that wh ich no one would even have con
sid ered before the advent of sideband on six.

One fellow called in and said he had been
considering a Venus , but that th e transceive
type of operation worried him. He wanted to
he able to tune his receiver separate ly from
his trasnmitter. I pointed out how simple it
was to feed the 14 me output of the Venus'
converter to his regular station receiver and
use that for tuning off the transmitter fre
quency. In this way you get all the extraord
inary sensitivity of the grounded grid nuvist or
converter in the Venus as well as its stability
( it has to be stable to be good for SSB ).

Tuning the Venus is a d ream. Those Edcl v
stone di als may be expen sive, but they sure
are worth it.

Since a lot of the six metter gang still are
using receivers wi tho ut b fo's, it is handy to be
able to switch to the AM position at times.
The receiver has both AM and SSB detectors,
switch ahle AVC and a very effective noise
limiter. The Venus was able to give perfect
copy of signa ls under QR~ 1 conditions that
just about stopped every other receiver we had

Testing the

Venus di Clegg
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WOW!
YEAR END

CLEARANCE
HERE IS A PARTIAL LIST OF OUR SPECIAL YEAR·ENO CLEARANCE HAM GEAR, FULLY GUAR·
ANTEEO, ANO SHIPPEO FREIGHT FREE WITHIN THE CONTINENTAL U. S. WITH CASH OROERS.
ALL ITEMS SUBJECT TO PRIOR SALE.

RECONDITIONED BRAND NEW

Space does not permit complete l isti ng of
all models available in Year-End Clearance.
For model s not listed, wr ite for quotation.

B & W
5100 , $ 139.00
LPA.l (li n.) 249 .00

COLLI NS
3011 , 375.0 0
3253 (Like New) . _ , 595.00
75A4 (Ser. 4300) . 429.00
7551 _. _ , . . . 349.00
7553 (l ike New) . _. 595.00

ELMAC
AF6] ,. . . . .. . , . . . . . . . . . . . . . . . . . . . . . . . 49.00
PMR-6A . _. , .. , . . . . . . . ..,...... . .. . .. 39.00

GONSEr
G6G _ 69.00
GSB-lOO , . . , 199.00
Su per 6 Cony. .. . . .. . . . . .. 19.00

HALl lCRAFTERS
HT·32A , , 349.00
HT-32B (Like New) _ 525.00
HT.40 . . . . . . . . . . . . . . . .. . , . . . 69.00
HT·41 . 249.00
SX·101 _ 199.00
SX· IOIA 239.00

HAMMARLUND
HQ-U OC , .. _ 129.00
HQ-145C 199.00
HQ-18DC . . .. . . . .. . . .. . .. . 299.00

HEATH
Apache 149.00
DX-35 _ 29.00
HX-20 149.00

JOHNSON
Cou rier (500 W. Lin.) .. , . . . . . . . . . . . . . . . . . . 99.00
VIK II w /VFO , . . . . . . . . . . . . . . . 99.00
Ranger .. , .. , . . . . . . . . . . . . . . . . . . . . . .. 99.00
Ranger II (Like New) . , . , 189.00
Valiant , 189 .00
Navigator , ' 99.00
Invader 2000 . . . 650.00

ADCOM
LSA-3 Mobile linear .

COLLI NS
3051 lin ear (Demo) .

GA LAXY
III Tran sceiver (Demo) .

GO NSEr
SODA 2 meter Transceiver .
Su per 12 Convertor .
GPP-l Ph one Patch .
Comm IV 220 Me .

HALl lCRAFTERS
HT·40K Trans. Kit _ ,
H1-41 K.W. linear ' .
SR-160 Transceive r (Demo) .

JOHNSON
VrK Valiant J t .
Navigator . .
6N2 VFO , . . , . . __ ,.
Ranger II Kit _ .
6N2 Kit . _ .
VIK Invader "200" .

NATIONAL
NC·I05 Rece ive r .
NC-140 Receiver .
NC-155 Receiver .

SBE
58.33 with SB2 P.S .

NOTE

Reg. Now

$ 250 .00 $ 199.00

1795.00 1295.00

349.95 299 .00

399.50 349.00
94.50 39.00
49.95 39.00

409.95 249.00

89.95 69.00
395.00 295.00
349.50 299 .00

495.00 379.00
199.50 149.00
54.95 44.00

249.50 189.00
149.50 119.00
619.50 399.00

129.95 99.00
189.95 149.00
199.95 159.00

469.45 379.00

At t n: Bill Hu llqu ist, K6l 0S, Please Ship me th e f ol lowing:

92501

ORDER
TODAY

NAME

$
tal U. S.)

City

§QUOTE t rade allowance and terms.
Please send late st HAM f lyer.
Put me on your mai li ng l ist.

I MISSION HAM SUPPLIES
I 3316 Main Street, Riverside 3, Calif.

I
I
I
I
I
I

encl osed. (Cash orders shipped FREE in ccntrnen- I
I
I
I

(please prin t) Call :

IAddress .. , _ I
. ............. .zcne .state Zip I

(Cal i f. orders add 4% tax) •-----------------------

r----------------

3316 Main Street
Riverside 3, California 92501

Phone 683·0523 (area code 714)

"THESTORE OPERATED BY HAMS FOR HAMS"
K6l0S, K6GCO, K60XO, K6EF, Kl SFQ, W6SEY

MISSION HAM
SUPPLIES

DECEMBER 1964 65



56 4.95
5 3.50

Model CMA
Model CMA is a crys
tal controlled, tran
sistor, all band con
verter tha t covers all
bonds from 160

through 2 meters (1.7 Me. to 54 Me. and 108 Me. to
174 Me.). The output of Mode l CMA can be fed to a
standard broadcast set or to any com mcnicotions re
ceiver up 10 30 Me. It can be used for mobile Or fixed
operation. The CMA has better than I microvo lt sen
sit:vity . It can be o pe rate d fro m on inte rna l battery or
from the 12 volt ca r ballery with the Ameco 85 .9
adopter. It has a tune d RF stage, tuned by the dia l on
the panel, to obta in b est image and spurious re je ctio n .
Up to fen crystals ca n be selected by the band switch
on the panel . Model CMA is also available for special
shortwave broadcast, police, fire, aviation and com
mercia l freque ncies be tween 1,7 Me. an d 5 4 Me, an d
be twee n 108 Me. and 174 Me. Size : 3 31. " by 6" by
6 3h ", Fa r more detailed information on the CMA a nd
other Ameco converters, write for the special " Info r
ma tion Sheet on Ameco Converters ,"
Model CMA, wired and tested , less crysta ls
Crystals , each

•-". -

-

51 3.95

Arr o w' , Ex port Dept .
(N.Y.C. Store) Ships To
All P.,b Of The World

Model lX-iii

•\.
•

COMPACT G THRU BD METER TRANSMITTER
----- Handles 90 watts phone and CW on

6 thru 80 meters, Final 6146 op
erates straig ht th ru on all bands.

~ Si ze - only 5" x 7" 7 7" - ideal mo
bile or fix ed. Can take cryst al or
VFO. Model l X·a6 Kit $89.95 - Wired
Model TX-86W $119.95. Model PS·3
Wired $44 .95. Model W612A Mobile
Supply wired $54.95.

I -,.., NUVISTOR
,1\1 'f~ __ PREAMPLIFIERS
I .: 1. " ...... SINGLE BAND

r _ FOR 21 (CBI. 28. 50.
~/...- _ .... 144 OR 220 MC.

tJJ,11",.....,.'· OYER 20 DB Gain
.....:- '<' ;J Th e N u vistor Pr e -.- .....t; ..... a mpl i fie rs will im-

p rove your gain a nd noise figure considercbly when
used a hea d of your present converter, receiver, or
tra nsceiver. 2 tuned circu its and a 6054 Nuvistar are
use d . The noise figure is 2.0 d6 at 27 Me., 2.5 db at
50 Me., 3 .0 db . at 144 Me. and 4 .0 db . at 220 Me.
Power requirements are .10 0 -150 V. at 8 mo . and 6 .3
V. at .1 35 A. Specify frequen cy desired .
Model PV- Wired a nd tested

$15.95

BRIDGE INDICATOR UNIT
MODEL BIU

STANDING WAVE BRIDGE
MODEL SWB

. "

•

Model BIU. when used with
the Ameco SWB or other
make of bridg e, will occu 
ra te ly rea d SWR, percent
a ge power and percentag e

voltag e (3 sca lesJ. It contains a se nsitive 100 micro 
a mpere 2 Ye" square American made O'Arsonval meter.
A fea ture not found on any Qther make of indicator is
a switching circuit that provides for reading either one
of 2 bridges . Attractively pockaged in a charcoal grey
cabinet with a satin copper panel. Si ze 2 Jf." ... 5"
x 3".

, Model SWB is a high q ua lity bridge
tha t will accu rately rea d SWR's
from 1.8 Me. to 225 Me. !includ

ing Ham, CB and Com mercial band sl. It can handle up
to one tho usond watts. Model. SWB uses the superior
type of inductive coupling and can therefore be left in
the lin e continuously without insertion loss . It con tain s
two SO-239 VHF connectors and is attractively pack
aged in a satin copper case . Size 1 %" x 2 lf....... 4lf2" .

Mode l SWB - Wired and tested $9.95

-Ma d el BIU - Wired and tested
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The NEW TX·62
-""-"""0 : •..., ••<I'i' ..'"_. _..... "..,

", ..,., • •
" • -,

<;> Ii
I " •

,...:~ .. •• @- •
•

'. •• Q ... .• •1i ~;f! -•

• HAS BUILT·IN MODULATOR AND POWER
SUPPLY'75 WATTS PHONE AND CW • AT
TRACTIVE LIGHT GRAY PANEL AND DARK GRAY
CABINET • COMPACT SIZE 11 Vz" WIDE, 9Vz"
DEEP, 6" HIGH.

In response to the demand for an inex
pen si ve compact VHF transmitter. Ameco
has brough t out it s new 2 and 6 meter
transmitter . It is easy to tune because all
ci rcui ts up to the f inal are brcadbanded,
There is no other t ransmitter li ke it on
the market !

SPECIFICAT IONS ANO FEATURES
Power input to f inal ; 15W. CW, 15W. peak

on phone.
Tube lineup: 6GK6- osc., tr iplet , 6GK6

doubler, 1868 tr tcter (on 2 meters)
1984·Final. 12AX1 and 6GK6 modulator.

crystat-ccntrcued or external VFO. Crystal s
used are inexpensive 8 Mc type .

Meter reads f inal cathod e curren t, f inal
grid curren t an d RF output.

So li d sta te power supply . _
Mike/key jack and crystal socket on fron t

panel. Push-to-talk mike j ack.
Potentiometer type dr ive control. Audio

gain cont rol.
Addit ional connect ions in rear for key and

relay.
Model IX·62 Wired and Tested onlf $149.95

Model
CN

NUVISTOR CONVERTERS FOR 50,
144 ANO 220 MC. HIGH GAIN, lOWNOISE

Has 3 Nuvtstors (2 RF stages &
mixer) and 616 OSC. Avai lable in any
IF output and do NOT become ob
solete as thei r IF i s eaeily ch3nged
to match any receiver . Average gain
- 45 db. Noise figure - 2.5 db. at
50 Me., 3.0 db. at 144 Me., 4.0 db.
at 220 Mc. Power req uired 100-1 50V.
at 30 ma.. 6.3V. at .B4A. See PS·l
Powe r Supply. Model CN·50W, CN·
144W or CN-220W wired . (speci fy IF.l
$49.95. Model eN·50K, CN·144K or

CN,220K in kit form. (specify IF.) $34.95

CB·G

....,..

CB·6K - 6 meter kit, 6ES8·tf Amp.,
eu a- mt x.ye sc. ".",.... , ..;.... .. $19.95
CB GW - wired & tested " . $21.50
CB·2K - 2 meter kit, 6E58 t st rf
amp., 6US - 2nd r f amp/ mill. 616
OSC __ ._ _ " .•.•. $23.95
CB-2W - wired and tested. $33.95
Model PS·1 - Matching Power Sup
ply - plugs directly into CB·6. CE-2
and CN units. PS·1K _ Kit $10 50
PS·1W - Wired _ $11.50

$10.50

11 .50

ALL BAND
NUVISTOR PREAMP
6 THRU 160 METERS

'.'
l;•

MODEL ecr. WirM. StU S
MODEL rap " it!: built -;.,
,.."w••...,pl" wired, S~

DECEM SE R 1964

AMECO POWER SUPPLY
MODEL PS·l

M odel PS·1 will supply more the n
enough pow er for c ny o f th e above

' co nverters. It is housed in en ot-

' .............;...~";'). t ra cti v e tw o · p i ece sa ti n co p p e r
chassis thct metes with a ny o f the
co nverter chc ss is w i thout a ca b le.

It ca n del iver 50 me. at 125 V . DC a nd 2 A . c t 6 .3 V .
A C. fro m 115 V . AC. inp ut and ca n supply power to
many other hom accessories .

PS · ) K- in kit form

PS·1 W - w ired and tested

Arro w's [ _ port Dept.
(N.Y.C. Store) Ships To
AU PlI'ts Of The World
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Ba rrie Hiern KSSGP
1427 Louisiana Ave.
New Orleans 15 , La .

SSB with the 6N2

Changing the Johnson Viking 6 N2 Trans
mitter into a heterodyne uni t for 6 meters is
a very simple modification which can be made
for a cost of about ten dollars. The only tools
needed are a drill , a ~" chassis punch. solder
gun, a nibbling tool or file, and a minimum of
patience.

The parts necessary for the conversion are
as follows:

1. 7750 kc crystal in an FT-243 holder.
2. 1 coax panel mount.
3 . V-5, an OA2 voltage regulation tube,

socket, and shield.
4. V-6, an 0132 voltage regulator tube,

socket, and shield.
5. L-a, 2B~ turns, 13 & \V Miniductor

# 3012.
6. I.-b, 10 turns, Il & W Miniductor

# 3010.
7. R-16a, see text.
8. Rr., Four 200 ohm, 2 watt carbon re-

sistors in parallel.
9. R-12a, 47K, 1 watt resistor.

10. Re, 22 ohm, ~f watt resistor.
Now let's proceed with the modincation.

(After making the modification the unit may
be changed to operate as originally with a
minimum of time and effort, since the modifi
cation involves no major changes ) .

F irst, remove all tubes before drilling. In
stall a coax panel mount in the rear of the
chassis between the power plug and the adja
cent terminal strip. Disconnect R-IO at p in 2
of V-2 only, and simply bend the resistor away
from the tube socket. Connect one end of Re,
a 22 ohm, J2 watt resistor to pin 2 of V-2, the
cathode of the 6360. Then connect the center
conductor of a length of HG-58/U to the free
end of Rc. Connect the other end of the
RG-58/ U to the coax panel mount. Ground
both ends of the braid of the RG-58/ U.
Next, make Rr, by connecting four 200 ohm, 2

50.0 • 51.0 II'(;". '':-----;;:;:c=o-------::;

3.5 - 1.5 II'(;

Iii
46.5 II'(;

1505 M:"
7.7'!JJ II'(;.,,,

~
..~ .rf.J
~l,~-( ~~
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watt carbon resistors in parallel; making the
connection on each end of the resistors close
to the resistor bodies. Cut off excess wire
from each end, leaving one lead at each end
to make the connections. Now connect and
solder one end of RL to the junction of He
and the RG-58/U. Solder the other end of
HI, to the ground lug next to the V-2 socket.

T he next step is to replace L-l with L-a, so
that it wil l tune 15.5 me, instead of the orig
inal 16-18 me. Then replace L-2 with L-b, so
that it will tune 46 .5 me, instead of the orig
inal 48-54 me. R-7, formerly attached to the
midpoint of L-2, is now attached to the mid
point of L-b .

Next, make a hole in the chassis on each
side of the Fine Coupling control shaft im
media tely behind the front panel for each of
the two VR tube sockets. In stall the sockets
so that the VR tubes will be above the chas
sis. Bring a piece of hook-up wire up through
the grommet with the wiring harness for
connection to the terminal on R-16a, the
screen adjust resistor which has an orange
wire already attached. T he va lue of R-16a is
discussed under Adjustments. Leave the
orange wire attached. Solder the other end of
the hook-up wire to pin 5 of V-5, one of the
two sockets which was just installed closest to
the 6N2 meter. Connect p in 2 of V-5 to pin 5
of V-6, the other socket which was added for
the VR tubes. Ground pin 2 of V-6.

Referring to Fig. 2 in the 6N2 Operating
Manual, the bottom view of the 6N2, locate
R-12 on the left hand side of the figure.
Replace R-12 with R-12a, the 47K ohm, 1
watt resistor.

We need a - 30 volts of bias from an exter
nal source for the grids of the 5894, V-3.
Since the antenna relay and accessory re
lays may be controlled by the exciter, the
antenna re lay socket J-2, on the 6N2, may be
used for the bias line after disconnecting from
it the wires which go to S\V-2. Connect a
wire from J-2 to the position 10 of SW-3,
after having disconnected position 10 of 5\V-3
from ground. Simply disconnecting position
lO af S' V-3 makes both disconnections de
picted on the schematic vy «2 X." Since R-21 ,
the shunt resistor, is mounted on the meter
switch it is taken care of in the above step.
This step applies bias to the grids of the
5894 and also takes care of the metering cir
cuit .

W ith the exception of R-16a, the modifica
tion is now complete.

Ad justments
I am using the Heathkit model HP-20

power supply which provides 600 volts to the

DECEMBER 1964

plates of the 5894. At this voltage the screens
of the 5894 are regulated at 258 volts. R-16a
with this supply is a 12,000 ohm, 50 watt
resistor. For other values of high voltage, the
value of the screen-dropping resistor must be
calculated. T he VR tubes draw 5 rna and
the screen current varies from 0 to 25 rna: a
total current through the screen-dropping re
sistor. In calculating the value of the screen
dropping resistor, do not forget that when the
6N2 is in Tune or Standby positions, the
screen-dropping resistor R-16a, is shorted to
ground, so do not exceed the power rat ing of
the resistor under thi s cond ition.

Install V-3, and the VR tubes, V-5 and 6.
Adjus t the bias so that V-3 restin g plate cur
rent is 35 to 40 rna. T his wiII be from - 26 to
- 30 volts of vias. T hen install the 7750 kc
crystal and the 6U8 and the 6360. The clamp
tube is left out of the unit in this mode of
operation .

In order to ad just the bias from the Heath
HP-20, install a 50K, 2 watt wire-wound po
tentiometer in place of R-6 in the HP-20. The
middle terminal of the pot. is connected to
pin 1 of the HP-20 power socket.

Operat ion
If the exciter has more than 12 watts rms

output, a pad must be used between the
exciter and the 6N2 to limit the input to the
6N2 to 12 watts rms.

Tune the oscillator and the multiplier of
the 6N2 in the usual manner. Tune the ex
citer on the 80 meter band , 3.5 me corres
pond ing to 50.0 me, and 4.0 me heterodynin g
to 50.5 me. Then apply exciter power to the
6='J2 and tune the fi nal grid and the fi nal plat e
of the 6N2 wi th the exciter in the C\V posi
tion . Then switch to SSB on the exciter and
join the fun on 6 meter SSB.

The reason for using a 7750 kc crystal and
80 meter input is that the crystal multiplies
to 46.5 me, far enough away from 50 me so
that the tuning circu it of the 5894 will reject
it. With a 6 me crystal and 20 met er input, a
harmonic occurs at 48 me which migh t cause
difficulty. It is easier to use the 7750 kc crystal
than to use the 6 me crystal and have to build
traps.

Further information on the 5894 may be
obtained by writ ing to Amperex. . .. K,SSGI'

SEE YOURSELF ON TV!
Build a vidicon camera at the lowest pr ice ever. We have
a starter kit with complete inst ruct ion manual of a 5 tube
Vidicon Camera for $29.95. This makes an excelle nt Christ
mas gift.

Send I Oc in coin for further information.

ATV Research
P.O. Box 396, South Sioux City, Nebraska 68776.

"



-KEY
has a COAX IAL RELAY
for most every switching
application . . .

DK60 SERI~S DK71 SERIES
HEAVY DUTY SPDT COAXIAL RELAYS

Dt<60-G2C

Heav y duty SPOT 50 ohm im
pedance. 1 k w Tat in g . Life ex
pe.;:tllncy 1.000.000 oper ations.
VSWR less tha n 1 .15 :1 fr o m 0
to 500 me DK60_G Bnd DK 60 
G2C te etu re pa t ented aut omatic
receive. pr ot ecttng connector
fo r positive Isolallon o f r.s.
from receiver greater t ha n
100 db isolation between r e
ceiver lind tra n s m itter lines
trom 0 to 500 me.

DK11

1P6T COAXIAL RELAY FOR
SWITCH INC OF r.f. SOURCES

Weat he rproor. Com mon con nector
may be switched d ir ectly t o any
one o r co m binat io n o f six posi .
ti o ns . Fr eq uency range 0 to 500
me. Power ' IIt ln g 1 k w . VSWR
less t ha n 1. 1 : 1 Ilt 100 m e. isola·
tion g reate r t h a n 4 0 db at 100 m e.
Li fe ex pec tll ncy great e r tha n
1 .0 00 .0 0 0 o P<' rlltlons. 50 oh m im 
pedance.

DK60 _G2C ha~ DPDT external contacts fo r ~wltchlng
I'uxllla ry circuits , Size: 2·'.. x 3 % x 1 %". Wt. 9 oz.

Si".. 5'" di... 2'" ,. deep. w t . 3 Ib~.
With UHf' Coaxml Connectou __ $49.50 ea .

DK2-60 SERIES
A DPDT SWITCH f or SWITCHING 2
COA XIAL LINES SIMULTANEOUSLY

W ....therpr<XJf. Frequency r ange 0
to 500 mc, Po wer rating 1 kw.
VSWR less than 1. 1:1 at 100 mc .
Isolation greater than 40 db at
100 mc. Li fe OVer 1.000,000 opera_
tio ns. 50 ohm impedance. Size :
4' · x 3'~" x 2""", Wt. 1 lb., 80".

$22,95 ea .

1P3T COAXIAL RELAY FOR
REMOTE SWITCHING of r.f,
SOURCES

DK72 SERIES

DK72

w rra UHF CONNECTORS

from $12 ,45 ea.

Frequency ranlOe 0 t o 500 m c.
Power ratln lO to 1 kw. VSWR
less than 1 ,15:1 from 0 t o 500
me. Isolation greate r t h a n 30
db "" 5 0 0 me. Loss less t h a n
0.03 db 'ri> 30 mC. Li fe over
1,000,000 op<.' ratlons. 50 ohm
impedance. Size: 2"{ x 3 % x
1%", Wt . 12 oz.

DK2_60

W it h UHF Coaxial Connectou,
AC o r DC

A DPDT SWITCH INTERNALLY CON 
NECTED IN DE_ENERGIZED POSITION

DK2-60B SERIES

DK 77 r e la ys available with phono.
TNC and BNC coaxial connectors_
wi th hllOh performance cha r acter_
Is tics, Freq. ranlO e 0 to 10 0 0 me.
Power r a t ing 250 w . VSWR less
t han 1.1: 1 (ii' 500 me. Iso la tio n

l r ea t e r t han 30 db @ 5 0 0 mc.
nser tion loss less t han .03 db 11'

500 me. Lire expectancy o ver
1 .000,000 oper a tions. Models wi t h
lC In m fgn. type have SPOT
auxillary switches r ated at 5 lim p
«!, 110 VAC r e sis tive .

DK77 SERIES
MINATURE. LOW COST

50 ohm SPDT
COAXIAL RELAYS

DKl1_TNC

Wt. le ss thlln
3 ,5 ce.
from

$1.90 ea .

from $19.00 ea.

Idelll fo r swi tch ing In lind
out II power amplifier between
an exlelte r and ante n na. Fre _
QUency r ange 0 to 500 m c.
Pow e r rating 1 k w. VSWR
less th lln 1.15: 1 fro m 0 t o
500 me, Isolat ion g rea t e r t han
30 db 'r,o 500 me. Loss less
t h lln 0.03 db @ 30 me. Li fe
over 1,000,000 ope rll tions. 50

DK2.60B ohm Impedance.

UHF COAXIAL CONN EC-With
TORS

Co n nec t o r s UHf' . Size' 2:1,-:. x 3"{

Available in lIli standard AC,
DC vol tages . _

x 1~". W t . 12 0"

from $19 ,00 ea . Comply with MIL- 5541 . AN-C-170 lind MtL-S- 50 0 2 .

AND NOW
DOW-KEY'S

DK78
SERIES

New Manual Coaxial Switches
Ne w m llnulII DK78 series coa xial switCh es
wi t h e xcellent r .f. charaderistics ( no t w llfe r
swi tches). r. f. r a ti ng . 1 k w , 50 o h m 1m ·
peda nce. VSWR l e~s t han 1.05:1 a t 150 m e.
IsolaUo n g reater tha n 50 db 'ri' 500 m c. and
g rea t e r t. ha n 80 db M' 30 me. W ith dial
p late a nd knob, Wt. 1 0 oz. Size: 3" dIe.. x
Pic"' d eep,

Ava ilable: IP2T , SP3T, I P6 T
a n d crossover swi tch from $12.15 ea .

DK60. DK2_60. DK2 _6 0B . DK71, DK72 a vailable in s tanda rd AC. DC voltllges Also a vallable w ith
types BNC. T NC, N '" C Connectors. DK77 a ll s t. DC volta lOes. DK78 ",ith BNC, TNC N '" C connectors.

DK2T 1
Male UHF t o
Male Pho no
Connecter
$1.25 ea .

CONNECTORS
DK2 10

Female UHF t o
Mil le Ph o no

Con n ec tor

$1 .25 ea.
.85 ea.

DOWMKEY UHF
DK202

Double Fe m a le
Conn~tor

DK20l
Panel Mou n t

Mil l e c o n necter

$ 1. 25 ea.

AVAILABL E TOO: DK61, DK63 lind DK67 Series of Rel a y.' fo r MllltllrY and spedal IIppllcatlon.
Wr it e fo r complete brochure of Dow-Key P roducts.

Dow-Key products available at your dist ributor or w rite:

Manufactured by DOW-KEY COMPANY, Thief River Falls, Minnesota

7J 73 MACAZINE



. ...-.. - ,
- ~. " ._,

' ''''-' /-
.I
1

I - ~... 1

.-
Typical Applicatl on

I """ ,....., "'''- '

._,

I .-

I .......·

1·- f--

DK78.6

I '~
,-----} _~I

1- -
I - 
1·-

Crossover

CROOSULX - - --

1P2T

-KEY

lPJT
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Dow-Key Company's new manual ser ies of coaxial relays with excellent
R.F. characteristics. Available in four configurat ions-single pole two
throw , DK78-2 : Single pole three throw, DK78·3 ; Single pole six throw,
DK78-6; and transfer switch , OK78-T.

MANUAL
COAXIAL SWITCHES
(NOT WAfER SWITCHES)

r.t. ratings: 1 kw t o 500 me. VSWR less than 1.05,1 at 150 me (see
curves below). Isolat ion greater than 5Ddb at 500 me and greater than
80 db at 30 me (see below). Impedance: 50 ohm. Contacts : Fine silver,
others upon reques t. Connectors: UHF are standa rd , types N, BNG ,TNC
and C are also available . Operating Temperature Range : 55 degrees
C. to + 85 degrees C. Finish: Coax ial connectors silve r plated . Body
blac k anodized. Mount ing: Requires one 7116" dia. note and one
5 /32" dia. hole . Wt. 10 oz. Size 3" diamete r x 11/8" deep.

• Guaranteed for one year. If faulty with in one year the switch will
be repaired at no charge othe r than 75c for handling and mailing.

SERlE

L

L

,.
,.
,.,.
,.

Mod~1

DK78-2
DK78-3
DK78-6
DK78-T

Sf. UHF Connectors
$12.75
$12.75
$15.75
$15.75

Type N,BNC,TNC or C.
$15.75
$15.75
$21.75
$18.75

• Dow-Key products avail.
able at dealers or write :

DOW-KEY CO.
• Specify type of connectors, i f other than UHF. Thief River Falls, Minnesota
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Pl:\"WSE:l TYi'~ 4-~

C~YSTriL HOLDER 10• •1. 11• • 1

Crystal

Holder Tips
Tired of breaking finger nails or fishing

with tweezers or long-nosed pliers to dig a
crystal out of a socket recessed in the panel

VHF-UHF

l ,mmmR mONO te UIE AND • H swnu InoMO COM'AlISOIl

SAVE! CHRISTMAS SPECIAL
ON LY $3.50 (TILL DEC. 31st)

MANY USES - QSL CARDS - BUSINESS CARDS
PICTURES OF WIFE - FAMILY - RIG

A WONDERFUL CHRISTMAS GIFT ITEM
BUT HURRY - ORDER NOW!

__>l."S"\..:::i~:lI' IT"S YOU R OSL CARD-
,,,,'j,\t\\Q.~,,,'I WEAR ITl

~\ O"~n'<; YOUR CARD ACTUAllY REPRODUCED IN
---:."'C_ PER MANENT METAL, THEN MOUNTED ON A FINE

~====CTIE CLASP - - - --
SPECIAL CLUB WEAR YOURS WITH PRIDE. ORDER ONE TODAY!

DISCOUNTS JUST SEND YOUR CARD AND $4 Mi (pP. AND r.t.t INCL.) TO

Hf MA Y HAVE EVERYTHING , BUT HE DOESN'T HAVE THIS

BOX 73, NORTHFIELD, OHIO 440 67. GIFT SHOP

..., "k'" '"

MODEL 102A
169.45 (Add F ror Sid..t".."

- e,lbe. modell
15 DAY TRIAL

R eturn For F u ll ReCund If
Yo u Burn It Out Or An
No t FULLY PLEASED
• Std. co" coup~r .. Monit..red

(1 ml ' l" f....lin..) .wilehi n~

• No TVI 0' .. Fulll", al
SudF. out Input

8 30 DB Min. G.in 8 Burnout
Impron d 102:" "diu,l . h le Mule Ci.oui t (10 .110 min) Proof
Break. An, Xmt._R.'T Between Dota '" • No Efled on • CW Sidrlone
Du he. Wi lhout nok•. Imprned Semi_ T•• n.mi..ion (optio n
.ondudo r Th.our h- Po.it ion S wil l h Writ~ lor Fre e Literalu....
Swit.he. Rnr Direcll , to Anten"" 33 M I A
for Unit , Gain 6-80 Min. FICHTER }'TI ll n n...
"';\ii""i~~2':"""=-==-===- c..c!•• Gro. e, N. J.102:8 , $59.00 lih 10ZAnO. rUr. ",uti... ELECTRONICS Tel: CEnter '-6412

~=::< TRANSTENNA 102A

Conver ters & Preamps.
50 thru 432 Me.

Write for literature
Parks Electronics, Rr. 2, Beaverton, Ore.

"LILEY TYi'~ ,LX-2
CRY~~ HOLDER (0' 81mILo'l

face in the manner in which some manufac
turers persist in equipping their amateur ra
dio transmitters? You can really make it easy

Give "him"
or "her" the

All-season Gift

INCOMPARABLE

GREATEST VALUES EVER OFFERED
The design, craftsmansh ip and
technical excellence of Telrex -

"Beamed-Power"
"Balanced·Pattern" Rotaries

A SBURY PARK 25. N EW JE R SE Y , u.s A .

rex LABORATORIES

have made them the standard of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched , then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without 'cut and
try ' and endless experimentation .

COM MUNICATION SYS TE MS

SI NCE
1921

Arrays priced to every budget:
Arrays for 3/4-2-6 -10- 15. 20
40·80 meters from $14 .00 to

R... $999.00- catalog on request.

:V:~ri-,B.EAMS
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VIKING PRODUCTS

HEAVY aX10 aso RECORDER IS BEST
OX AWARD FOR WALL SIMPLY TURN
ING SPINNERS ALWAYS SHOWS EXACT
NUMBER COUNTRIES aSOED AND aSLEO.
ALSO, EXPLAINS OX CHAS ING TO VISI·
TORS AT A GLANCE. $2.50 PPO.

ALL HAMS UR CAll AND NAME COLD EM·
BOSSEO ON HANDSOME PEN AND PENCIL SET. IDEAL
GIFT FOR TH E CHIEF OPt SPEC IFY RED, BLUE,
WHITE OR BLACK. REQUEST SPECIAL PRICE ON
aUANTlTIES WITH DUPLICATE LmERING FOIi
GROUP EVENTS. PRINT NAME AND CALL CLEARLY.
PEN OR PENCIL ONLY $2.15 PPD. PA IR $4.50 PPO.

DEPT. B-3. 196 SO. MAIN ST. , ORANG E, MASS.

CHASERSoxDJl DSO RecGPdep

II I , ~ I .'
..... (J C(UlltIl[S ....SU (J iXUlTliU

ClJITlCll:D C1WIPIIIlO

Includes 6CW4 or 60S4

to change crystals 111 a hurry with nothing
more than a paper clip, a few inches of med i
cal adhesive or p lastic tape, and a few odd
minutes of your tim e.

The illustrat ions tell the story. Note that in
the Peterson 2-2 holder or those of similar
type, the tape will cover the frequency mark
ing on the nam e plate on the face of the
older. Simple; merely letter the freq uency on
the tape with pen and ink, or, for more p ro
fessional appearance, use the little decals
available a t any ham radio supp ly house.

And, speaking of freq uency markings, most
crystal holders carry tiny stamped figures
which make you sq uint and peer when search
ing for the frequency you want. Again, using
the small decals, mark the frequency on the
edge or face of the holder; you can tell at a
glance which crys tal is which. . . . W70E

ESL NUVISTOR PREAMP
Hi Gain 20 db
Lo Power Drain
Lo Noise Figure
Models tor 220 m e, 144
160 m e. 50-54 m e, and
27-30 m e

Wired a n d t ested
$8.95 prepaid

Kit For m
$5.95 prepaid

Reyco Multiband Antenna Coils
Traps for dipoles • .. high strength . • . moisture
proof guoranteed to handle a fu ll KW.
Model KW-40 coi ls will, wi th 0 108 foot entenne ,
provide ope ra t ion on 10-1 5-20-40-80. $12.50 .et.

For information on ot her models write :
FRED L. REYNOLDS W2VS, 492 Rayenswood Aye••

Rache.te,. 19, New Yo,.k
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1IfI.350 TRANSCEIVER
Another featured transceiver by

"THE KID FROM TEXAS"
(BRYAN EDWARDS, JR.)

5 BANDS
400 WATTS

395
OTHER FEATURES

ACCESSORIES:
• AC power supply, matching cabinet with

speaker. Model 117·C $ 85
• 12 Voll OC Power supply. Model 412 $130
• Plug·in VOX. Model VX·I $ 35

• 3.5 • 4.0 me, 7.0 . 7.5 me, 13.85 . 14.35 me,
21.0 • 21.5 me, 28.5 • 29.0 me (10 meter full
coverage kit available) .

• Transistorized VFO.
• Crysta l lattice filte r.
• ALC . . . AGC... S·Me!e,.
• 5% in. high, 13 in. wide, 11 in. deep.
• 400 watts SSB input.
• lower sideband on 80M and 40M . Upper sideband

on 20M, 15M, and 10M. (Opposite sideband kit
ava ilable.)

I
I

TODAY!

Yes. Kid From TeltQs
I'm interested!

ORDER

PERSONAL
INDIVIDUAL

SERVICE
GUARANTEED

__ WE WANT YOUR BUSINESS!

Edwa rds Electro nics
1320 19th Street

Lubbock. TelOS 79401

o Enter o rder for equi pment listed on a ttached sheet.
o Send SWAN·350 Transceiver li te ra ture .
o Send q uototions for trade in a llowa nces on eq uip-

ment lured on cttoched sheet.
No me Coll _
Add ress, _

City' -"Stote _

W HO GIVES TEXAS·SIZE TRADES

P.D.Q. DELIVERY
AN D A

T!ME PAYMENT - ------ -- - --- - - - -- - - - - - --,

PLAN.

*LUBBOCK, TEXAS
THE HOME OF

THE KID FROM TEXAS

TELEPHONE POrter 2-8759
1320 19TH ST. / LUBBOCK, TEXAS 79401

'.~~" .

E wards
Electron ics

1--------- _
H 73 MAGA Z INE



BUY WITH CONFIDENCEI

HEATH
OX-40 $ 35
OX-60 49
OX-100 69
OX-lOOB 99
TX-1 129
SB-1O 59
HX-l0 259
MR·1 39
MT-1 39

JOHNSON
Invader 200 $299
Ranger 99
Viking I 55
Viking II ... . 75
122 VFO 19

NATIONAL
NC-88 . . . . .. . . $ 44
NC·I40 129
NCX-3 .. 289
NCL·2000 . 499
HRO-60 199

SBE
SB-33 .. $279
SB-llA . . 199

SWAN
SW·140 $149
SW·175 159
SW-240 249

"THE KID FROM TEXAS" (BRYAN EDWARDS, JR.)
FEATURES

COMPLETELY RECONDITIONED USED E(j)UIPMENT

CLEGG
99'er $ 99
Thor w/ps $299

COLLINS
75A-1 .. ... . . .. .... $169
75A·2 189
51J-3 429
325-1 . . . . . .. ... . 429
312B-4 .. .. . . . .. . . . 119
755-1 319

GlOBE
King 500A $199
Champion 300 119
Scout 680 29
755 VFO 19

HALllCRAFTERS
SR·150 . .. ... .. . $419
HT·32 . 269
HT-37 249
HT-40 .. 49
S·40B 39
SX-62 149
SX-96 99
SX-99 69
SX-100 129
SX·1l0 ... .. . 89
SX-l01 159

HAMMARLUNO
HQ-129X .. $ 79
HQ-140X . .. .... ..... .. .. .. . 99
HQ·150 149
HX-50 . 279

ALL EQUIPMENT GUARANTEED

NATIONALLY KNOWN BRANDS.

CAREFUL RECONDITIONING OF
ALL E(j)UIPMENT SOLD.

TOP VALUES.

DECEMBER 1964

'.~~" .

E wards
Electron ics
TEl!:PHONE POrter 2·8759
1320 19TH ST. I LUBBOCK. TEXAS 79401

75



--

ANOTHER "KID FROM TEXAS" VALUE •••

BRYAN EDWARDS, JR. OFFERS THE NEW
.e:
~~

$395
COMPLETELY NEW TRANSCEIVER! NEW FEATURES!

Kid From Texo5
I'm interested!

Yes,

PERSONAL
INDIVIDUAL SERVICE

GUARANTEED
WE WANT YOUR BUSINESS!

ORDER TODAY!

, -"Stote _
1- ...J

Receiver DELTA tuning ... gives tunable range of
several kc either side of transmitter frequen cy. No
more "leap-frogging".
Solid-state dia l corrector.
Solld-state switching.
Solid-state ALe control.
Dual -speed tuning.
Collins mechanical filter.
Panel switch selects upper or lower sideband without
frequency shift!

'-........... ....:B~U~il~t. in loudspeaker. Terminals for external speaker.

W HO GIVES TEXAS·SIZE TRADES

P.D.G). DELIVERY
AND A

TIME PAYMENT -------------------------,

PLAN.

*LUBBOCK, TEXAS
THE HOME OF

THE KID FROM TEXAS

Built-in universal power supply! Both 12Y DC and
117V AC merely by using proper line cord provided.
NO INVERTERS NEEDED.
Expanded frequency coverage . . . 250 kc on all
bands, MARS and out-ol-band OX coverage.

76 73 MAGAZ INE



BIG "KID FROM TEXAS" S pee;a I
IN STOCK IMMEDIATE DELIVERY

SB-llA LINEAR $279 SBE-SB-33 TRANSCEIVER SPECIAL ...

EXTRA LARGE TRADE·IN OFFERED
FOR A LIMITED TIME ONLY

$389

WE WILL ALLOW YOU THE FOLLOWING TRADE-INS

FOR YOUR PRESENT EQUIPMENT:
COLLINS

75A-I . . $225
75A-2 250
75A-3 290
75A-4 450

DRAKE
H $175
2-A 210
2-8 240

ELMAC
AF-67 $ 99

GONSET
GS8-100 $240
G-668 90
G-77A . . 99

HALLICRAFTERS
HT-37 $325
HT-32 . 325
HT-32A 355
S-40 69
SX-96 •....... ........ .. ... .... 159
SX-100 199
SX-IOI ....•.... .. .......... ... 235
SX-IOIA 255
SX-140 . 85

HAMMARLUNO
HQ-129X $129
HQ-140X 149
HQ-170C 245

HEATH
OX-40 $ 65
OX-60 80
OX-IOO 138
OX-I008 160
TX-I . 190

JOHNSON
Ranger $149
Viking I 100
Viking " 125
Invader 340

NATIONAL
NC-125 . .. $120
NC-98 ...... .......... ...• 100
NCX-3 . 350
HRO-50 225
HRO-60 275

INQUIRE ABOUT OUR

SPECIAL CASH PRICES.

WITHOUT TRADE

DECEM BER 1964

'-~~-- -

E wards
Electron ics
TELEPHONE POrter 2-8759
1320 19TH ST. / LUBBOCK. TeXAS 79401
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Bi ll Hoisington K 1e ll
Peterborough , N. H.

Unit Power Oscillators

190 to 2 50 mc osci llator

multiplier stages set up and then have to re
work them it may be quite a deal when you
find that you have insufficient drive to the
fin al. Especially as such reworking will gener
ally mean bigger tubes or an in between am
plifier stage. You will see these amplifiers quite
often in commercial rigs, where they had to
lise one in order to get sufficient drive for the
next stage. This is OK when all you have to
do is call the purchasing department for an
other UHF tube!

Working backward from the final , you
know just where you are as regards d rive.
one stage at a time.

The oscillator of Fig. 2 covers 190 to 250
megacycles. This can be used to check doubl
ing circuits from 216 to 432 megacycles.

The next , Fig. 3, covers 400 to 500 mega
cycles. This is useful for decisions on whether
to use lines or cavities on your 432 stages.

cles. The same xtal will go to 8 1 megacycles
( tripling is st ill 1I0t too bad there ) 162, 324,
648 megacycles, and then to 1296! Suit you r
self. At least the oscillators to he described
(Yes, I'I l get to them eventually ) will help
you work it out.

Remember, if you have some four or five

P LATE
CUR RENT

t. ,

~ 7.45 TRIM\lER
:;~5763

,
, "'c---- •--------'.' _~I

5 ' , 20 '
T O-v-

",0 CURRE ' i T
"-

Low cost oscillators from 200 to 650 mega
cycles. High power (25 to 50 watts ) units are
described for experimental line or cavity test
ing, antenna experiments, and transmitter
drive work. The technician and the UHF ex
perimenter particularly, should be interested
in this helpful information which is the result
of many years of work.

Introduct ion
As one works up into the UHF region,

two facts become more and more apparent.
One, it is much better to double, and two, it
is also much better to start at the final and
work back through the drivers and multipliers.
Too many times I have blithely followed the
carefree words "T hen tripling to 432" (or
1296 ) . By the time I tried to triple to 1296
the drive was way way down from what it
should be. A great help in this situation is
doubling instead of tripling. Don't forget, the

L, v e
.5 TUR..S 5/6- 00. 110 -170
4 TURNS 314"' 00 65 - 110

Fig , 1.8 5 to 170 mc oscilla tor

first "big bang" you come to as you frequency
multiply up is the doubling frequency! Fur
ther up you find a littl e weak spot of energy.
This may be the tr ipling spo t.

Granted, doubling onl y throws out some
of the harmonic relations found on 144, 432,
and 1296 megacycles, but from a power
and operating standpoint you may find it ob
ligatory. All harmonic relationship is not lost
by any mean s. One 27 me crystal (e ll unit )
goes to 54, 108 , 216, and then 432 megncy-

78 73 MACAZIN E



FIG 2

Fig. 2. Power oscillato r 19 0 to 250 me.

be handily ad justed for size, length, and res
onance, with these units.

Reasons fo r Different Types of Oscilla to rs
wi th Increasing Frequency

There seems to be some "Law" operating
here. T his b usiness of "Laws" is of course
buried in An t iquity. {W here is that? Africa?
Asia? ) F rom 50 to around 150 megacycles,
using a good tube such as the 5763, the old
reliable Ulrra-Audion circuit does FB. Fig. 1
shows an old version that works well. You
can push it a litt le highe r in frequency, at
which time putting chokes in the cathode and
heater leads will help, hut why bother when
you can use the circuit of Fig. 2 which
"takes off' with as little as 9 volts on the
p late!

\Vith all the "S'ers,' Gonsets , etc. around,
the assumption was mad e that there is plenty
of rf avai lable for 50 and 144 me tests of all
kinds.

200 Megacycles a nd Up
Things begin to change a little a fter 150

megacycles. The "p late co il" gets real small
and nasty like . Quite a differen t type of oscil
lator now enters the scene. See Fig. 2. This
oscillator uses a half-wave in each line. One
half-wave in the grid lin e and one h alf-wave

4 00 to 500 mc oscillato r.

in the pla te line. This allows the first quarter
wave on each line to be well up inside the
tube. It appears to be a "natural" for the
region between 100 and 700 megacycles.
Look at the size of it on -lOa to 500 m ega
cycles! Easy to work with; no need of short
leads. Of course this does not mean that you
can change anything shown in the circuit.
This oscillator is so good frequency-wise that
I had to change the p late and grid lines from
one ineh brass strap down to "wire." " 'hen [
say down I mean just that . With the brass
strap I couldn't get it d O\\11 below about 280
megacycles. That is, without using longer lin es
-and look at •em now. \ Vith the wire lin es
it immediately jumped down to under 200
megacycles. A good live d emonstration of strap
versus wire.
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The highest frequen cy of this economical
series runs 600 to 6?O megacycles and is main
ly for checking 1296 megacycle doublers. I
have even used it to check tran sistor doub lers
(don't scream, p leasel ) Th is m ay seem fan tas
tic, to drive a little transistor wi th a 100 watt
tube, but you just run low voltage, 50 to
100 or so on the p late and use very loose
coup ling. W orks F.B.!

1200 to 1300 power oscillators wiII b e in
vestigated a t a later date . I have almost d e
cided th at perhaps a 600 megacycle oscillator
d riving a 1200 megacycle d oubler would be
best. Less F~I when you modulate it and you
are ready for crystal control later if needed.

By using a high-powered oscillator one can
ascertain what grid drive will p roduce what
output in the final ; maximum grid mils can
he set up; etc. Don't forget that if you are
using grounded grid, plate outpu t will go on
increasing even though the allowable grid mils
are being exceeded! Oscillators arc shown for
some of the most useful freq uencies such as
2 16, 432, and 600 to 650 megacycles. Numer
ous antenna tests can be more easily made
with more sock in the oscillator. Of course.
watch those operating rules and regulations!
Personally there have been plenty of times
on UH F when any signal would have b een
greeted with joy. In fact, th is is still usually
the case "up there." VHF-UHF helix type
coils, line and strap circuits, and cavities can
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the 6 volts to the tube, and a sma ll trimmer
capacitor. This cathode peaking is quite broad
and may be peaked on the high frequency end
of the range used, which is generally most in
need of a boost.

Variable output may be obtained with a
loop over the low voltage (rf voltage, that is )
high current region. This can easily be found
by touching the lines with a pencil while
watching the output or the grid meter. This
same method should already have been used
to find this zero rf point for attaching the
plate choke and the grid resistor. These
points are indicated in the figures, but it
won't hurt vou to check them. (T hat is, if
you don't hit the plate line with your bare
pinky) . If you have not tried this yet you will
be interested. ( I mean with the pencil, NOT
your finger ), The fact that you can get full
power output with even a screwdriver touch
ing the plate line is of course an important
key to understand ing the action of electro,

-
600 to 700 me osci lla to r.

magnetic waves on conductors and resona
tors. These waves are not motions of electrons.
They couldn't go that fas t, even if they tried,
which they don't! I have also heard mentioned
the q uaint idea that "One electron pushes the
next, etc." Th is would mean that each elec
tron down the length of wire would have to
accelerate faster than the speed of light.

Nobel prize winner Louis De Broglie had
the correct words: "T he displacement cur
rent of Maxwell, which always exists, is abso
lutely independent of the mot ion of electric
ity." This "motion of electricity" was previous
ly defined as the movement of the electrons
themselves. I generally use the term "electron
wave" myself, but this could be mistaken for
the electrons moving too, so I guess the term
"electromagnetic wave" would be best. There
is of course, a difference when this wave
t ravels on a conductor and when it travels
through (more or less) empty space.

W ell, anyway, this wave travels back and
forth from one end of the line to the other,
much like a spring clamped at it's center. T he
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Fig. 1.400 to 500 me oscilla tor.

I t also is so good efficiency-wise that 1
checked it out for low plate voltage-always
a good test for high-frequency oscillators. It
oscillates with only 9 volts on the plate of
the 2C39!

The question of a coax cavity with one
quarter wave, or three, or more, does not
enter yet into this picture. That comes later,
over 1000 megacycles.

Note in Fig. 2 tha t the plate and grid arc
at the correct position where the rf voltage is
highest, and that they have the proper phase
relation to each other. \Vhen the plate is at a
positive peak {instaneous ) the grid is most
negative, e tc. The tuning capacitor is also at
the proper point of high rf voltage, being a
half-wave away from the grid and plate end.
This is another advantage of this circui t, that
the tuning capacitor does not have to be
attached at the same end as the plate and
grid, The B plus lead with it's choke and the
grid resistor are also attached at the best
place, which is the low voltage point of each
line at the highest freq uency used. There
remains the question of the cathode. Little is
usually said about this point in the books, but
it gets to be very important up at these fre
quencies. Chokes are generally installed in
the cathode and fil ament leads and that is
about all that is done. More efficiency and
power will result, however, from doing some
thing about it-mainly because of the internal
tube capacities of a triode when used in an
unshielded oscillator circuit.

Using a groundplane at an equal and cer
tain distance from the grid and plate lines
( that is, equal from each line ) as shown, the
cathode connection to the base plate (ground
plane ) may be broadly tuned with a relatively
small ind uctance made of ~ inch coax cable.
Use the inside wire for the heater lead to carry

•..,,.._.
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199.00
895.00
134.95
129.95
189.95
214.95
249.95

74.95
399.00
829.00
199.00

159.95 to 189.95
275.00
139.95
99.95

119.95
179.95

THE LARGEST INVENTORY

of USED EQUIPMENT in the

NORTHEAST, SEE SAMPLES BELOW.

CHRISTMAS SPECIALS
Coll ins 32V2
Coll ins KWS-l
Gonset G-28 10 meter Comm.
Hallicrafters SX-96
Hantc rat ters SX-l OI Mk l A
Hallicrafters SX-I01 Mk III
Hemc rat ters SX-IOIA
Johnson Cha llenger
Johnson Invader
Johnson Invader.2000
Johnson Pacemaker
Johnson Ranger I
Johnson Val iant
Johnson Viking I I
Nationa l Ne·l73
National NC·183
Nat ional NC-183D
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travel (voltage swing ) of each end of the
spring is changed to elastic strain (current
swing ) at the center. T he old business of
potential energy and kinetic energy in a pen
dulum. The momentum principle is well rec
ognized by the term "flywheel effect" in an
electron ic tank circuit. As applied to a half
wave line it means that at the exact electrical
center, there is an extremely small variat ion
in voltage from one instant" to the next. It
theoreticall y gets to be «infinitely" small, but
remember, as the old Gennan professor said
about Infinity "Dis ve don't got!" Don't forget,
at UHF "ground" is only a place that has
the same voltage potential all the time. H ow
ever, at the center of this half-wave line there
is a maximum of current, so this is the place
for low-impedance magnetic current loop s to

FIG. 4

Fig. 4 . Power osci lla to r 600 to 70 0 me.

match to low impedance cables, etc.
Construction Detail s a nd Components

As can be seen in the figures, these units
can be made up rather quickly providing
that you have the following items in your
«junk box";

1. 2C39 plate and grid rings and heater
cathode connection. The ones used here
are surp lus items, from 'V'V2 gear. You
can get them brand new from the Instru
ment Specialties Co. , Little Falls, N.J .

2_ Butterfly capaci tors. These are standard
Hnmmarlund type MACEF or EFC.

3. Copper-clad bakelite. You can li se a
chassis, but this stuff goes a lot quick
er. From Meshna's, or Insulat ing Fabri
cators of Watertown, Mass.

4 . 2C39 tubes. Just look in the surp lus lists
if you haven't any on hand.

5. Incidentals. Get copper strap and sheet
ing from your plumber. I use phono
plugs and jacks in the B plus and grid
current leads.

I might mention in passing that wi th cer
tain tuning of the cathode induc tance, and
only 500 ohms of grid resistor , you can get
as much as 100 mils in the grid. I use the low
value of grid resistor mainly because you
ca n get good output with low plate voltage
that way. As I have mentioned, you can run
much more voltage and increase the grid
resistor. Suit yourself on that on e. Also, all
my experimental power supplies have had 4
pin power sockets, so all my test rigs have 4
pin power plugs. B plus, 6 volts ac, and
ground. This is just handy. If you need lots of
watts you should run a blower on the 2C39's.
They are right out in the open so it's easy. If
you want to go for maximum. watts, like near
100, look in the book fi rst and then juggle
plate volts, plate mils, grid mils, and grid
resistor. A 10 watt wire-wound 2000 ohm
job helps there.

That's about all there is to say about con
stru ction. The schematics should tell you the
rest of the story. Hop e this helps you with
your UHF work.

KICLL
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Roy Pafenberg W4WKM
3 16 Stra tfo rd Avenue
Fa irfa x, Vi rginia

Repair That Mike
You fire up the rig in plenty of time to

keep that schedule and are looking forward to
a full evening of rag-chewing. Everything
looks O.K. so you press the push-to-talk
switch and start calling. Plate power comes
on but that's all-no modulation. You plug
the phones in the monitor and crank up the
audio gain but, aside from a slight increase
in hum level, nothing happens. You, my friend,
have a problem. You can either retu rn to the
family and try to convince the XYL that , even
after all of these years, you still prefer to
spend a quiet evening with her or you can
try to lind the trouble. The balance of this
article is for the latter breed of ham.

Typica l inexpens ive rep lacement ca rt ridges
avai lable from many d istributors (La fayette
in th is case) .

The fi rst step is to localize the trouble. Dis
connect the microphone connector and switch
the transmitter to transmit. Touch a screw
driver to the «ho t" contact of the transmitter
mike connector. If the tran smitter jumps off
the table and the monitor blasts your ears, you
have localized the trouble. However, at this
stage, do not be dismayed. Many microphone
defects occur in the cable or connectors. Con
nect the mike cable back to the transmitter
and, if your mike has a connector at the micro
phone end, unplug this connector. Now per
form the touch test again. If the transmit
ter still jumps off the table, flex the cable,
especially near the connectors. If still in
doubt as to the condition of the cable, remove
the connector shells and examine the cable

82

terminations. If the cable seems in good condi
tion , you have isolated the trouble to the mi
crophone proper. Reconnect the cable to the
microphone and move on to the next step
which also applies to mikes which have the
ca ble permanently attached.

Microphone disassembled and rea dy for re 
pair. The rectangular object with leads at
tached is t he cartridge.

Carefully disassemble the microphone case.
In most cases, the method of disassembly is
obvious. Do not tamper with the microphone
element or cartridge at this stage. You are only
gaining access to the cable terminations. Once
more perform the touch test and if you ob
tain the same result, the microphone element
is delinitely defective. If the hum test has
provided doubtful results, unsolder the hot
lead from the cartridge and try again. This
test will isolate a partially shorted cartridge
which the touch test would not otherwise
disclose.

Assuming you have isolated the trouble to
the microphone element proper, you now have
a decision to make. The primary factor in
reaching this decision is the replacement cost
of the mike. If it is a $2.95 home recorder
special, salvage the cord, heave it in the ash
can and buy another. I t is not worth repair
ing. However, if the microphone is of good
quali ty, with a good stand push-to-talk switch
or other desireable features, you will be well
advised to consider repairs. Check your cata
logs for a d irect replacement cartridge for
your particular mike. If you have no luck,
check with your distributor; his catalogs may
show a replacement cartridge. Assuming you
have no luck in finding a d irect rep lace
ment, you can still repair the mike for a very

73 MAGAZINE



with one of the commonly available. "two
part" epoxy cements. After the cement dried,
the unit was given a quick ta lk test and then
reassembled with the original baflles and grill.

Now came the problem of matching the
acoustics of the microphone to the new car
tridge. This was strictly a trial and error
proposition and I am convinced that, even
for the manufacturers, th is is more of an art
than a science. The assembled microphone
was carefully tes ted and the results were less
than satisfactory. The lower frequencies were
"mudd y" and the higher freq uency compo
nents had an unclesirenbl e echo effect. The
first step was to stuff the remaining space
inside the original cartridge case with cotton .
This eliminated the high-frequency echo ef
fect but the low frequ ency response was still
unsatisfactory. As shown in the photograph, a
card board baffle plate with two small holes
is used in the original assembly. Additional
holes were punched in this baffie and the
mike reassembled but without a fiber-glass
cloth acoustical filter ( not shown ) which was
also used in the original assembly. Perfor
mance was great ly improved with the sole
remaining problem of excessive sibilance and
breath noise . Reinstallation of the fiber-glass
cloth cu red th is problem. The results of this
repair were quite sa tis factory and the defec
tive microphone retu rned to service at a frac
tion of its original cost.

While the speci fic procedures described
above may not be d irectly applicable to
other microphones, the general techniques are.
Select a replacement cartrid ge that will fit in
the available space. Follow as closely as pos
sible the original mounting method. That is,
if the original unit is shock mounted, then
shock mount the replacement. If the orig inal
ca rtrid ge has a high mass and is rigidly
clamped in place. then attemp t to duplicate
the mounting method. In the case described,
the weight of the original die-cast cartrid ge is
retained and the replacement fitted in the
ava ilable space. As mentioned, the acoust ics
of the microphone will probably be altered.
Achieve the d esired response by the judicious
use of padding ancI/or baflles, vented or
solid. A little tri al and error effort will show
yOll what is requi red to achieve sat is fac tory
performance.

Next time you are faced with a defective
microphone, consider repairs . A very modest
investment. a litt le work and small amount of
luck will restore your mike to good-as-new
cond ition.

nominal sum.
A wide variety of imported crysta l micro

phone cartridges and microphone units us
able as replacement cartridges is now available
at low cost. The photograph shows the range
of units that is available from just one na
tional distributor-Lafayette Radio Electronics
of New York. These units range from almost
exact replacements for a large number of U.S.
manufactured microphones to miniature mike
units that may be housed in the case of your
defective mike. The photo caption gives the
Lafayet te catalog number, description, physi
cal size and p rice for each of the economica l
units shown.

If one of these units is a d irect or almost
direct replacement for your microphone, you
are in luck. For a very nominal sum and with
very little effort, you can restore your mike
to new cond ition. Even if a direct replace
ment is not available, do not despair. You can
still use one of the other cartrid ges if it will
physically fit in the microphone housing. The
photographs show the installation of one of
these cartrid ges in an Electro-Voice T ype 927
Crys ta l Microphone. This mike is the proper
ty of \V3] HN and after the unit failed, he
unsuccessfully tried to locate a replacement
cartridge. As is common with many of the
newer "slim-line" mikes, none of the com
monly available replacement cartridges would
fit into the availab le space.

The new ca rtridge insta ll ed in the o ld car
tridge housing and ready for a ssembly.

Disassembly of the microphone is shown in
the photograph. The existing cartrid ge is a
heavy die-cast unit and the mounting screws
also secure the grill and the acoustical baffles.
Carefu l measurement showed that the Lafay
ette PA-40 Sub minia ture Crysta l Microphone
could be fi tted into the original cartridge. The
inside of the cartridge was cleaned out and
the die-cast case cut out with a file to accept
the Lafayette uni t. The attached leads of
the Lafavette unit were then soldered to the
existing terminals (hot-to-hot and ground-to
ground ) inside the old cartridge. The case of
the PA....JO mike was then cemented in place
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Donald Smith W3 UZN
Kent Mitchell W 3WTO

The Heath
Tunnel
Dipper

Relatively little time passed between the
announcement of Dr. Leo Esnki's research
with his specially doped germanium d iode
junction with its u niq ue "negative resistance"
characteristics and Heath's announcement of
their replacement for the familiar grid-dip
meter. Anyone who has seen the T unnel Dip
per will be quick to agree that Hea th has
added another winner to their long and grow
ing list.
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Retainin g all of the fea tures of the now fa
miliar conventional grid-d ip meter, this instru
ment p rovides an additional advantage . . .
freedom from external power requirements.
This opens up new areas of utilization which
previously have not been convenient, such as
tuning antennas on the house roof or at the
top of a tower, and adjusting mobile rigs and
antennas.

Covering a freq uency range of 3 to 260 me,
the Tunnel Dipper contains a completely
solid -state circuit requiring only a 1.5 vol t
battery and d raws only 5 mils! The com plete
schematic is shown in Fig. 1. The tunnel diode
function s with in the oscillator circuit, the fre
quency of which is determined by the induct
ance of the plu g-in coil in parallel with variable
capacitor C2. The oscilla ting voltage devel
oped across this tank circuit is rect ified by
D2, an ordinary d iode, applied to the base of
transistor Ql operating as an emitter follower,
and amplified b y the de amplifier consisting
of transistors Q2 and Q3. The meter is in series
with the collector of Q3 and measures the cur
rent, which of course is proport ional to the
amount of rf voltage being developed at the
other end of the circuit, the oscillator tank.
When the tank circuit coil is placed adjacent
to a tuned circuit of the same resonant fre
quency, induct ive coupling res ults in absorp
tion of energy from the tunnel di ode oscilla
tor circuit , in turn producing the character
istic dip of the meter, indicating resonance.

For those who are puzzled about how a
diode is able to fun ction as an oscillator, a few
brief words of exp lanation migh t be justified
a t this point. Ohm's law tells us that when
voltage across a resistance is increased, the
curren t through the resistance also increases .
The same law also applies to an ordinary diode
which is, after all, a resistance too. However,
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QSL Holder

W3UZN• • •

10 PACKETS

$3.00

NEWLY

IMPROVED

PLASTIC

PACKET

FRAMES &

DISPLAYS

20 CARDS.

=
KlALL· 3 PACKETS

$1.00

( DEALEHS: ASK FOH SAMPLE OF IM
PHOVED STYLE IF NOT ALHEADY IN
YOUH STOCK)
IF NOT AVAILABLE FHOM YOUH DEALEH
ORDEll DIHECT

POSTPAID & GUARANTEEO FROM:

TEPAPCO
Box 198N, GALLATIN. TENNESSEE 37066

diode becomes maximum, ncar point V2 of the
curve, the current th rough the tank circui t
becomes minimum. By this p rocess, each
cycle of current in the tank circuit is rep len
ished by curren t from the battery. The tunnel
d iode itself does not actually oscillate, but
simply acts to main tain the oscillations in the
tank circuit .

Construction of the Tunnel Dipper is rela
tively easy, thanks to a small etched circuit
board and a well written assembly manual.
Approximately 4 to 5 hours are all that is re
quired to perform the 73 ( how about that! )
construction steps and operation checks.

Operat ion of the unit is simp le, requires no
warm-up , ami employs vern ier gear-d riven
tuning. Other fea tures of the instrument well
worth mentioning are th e color coded plug
in coils and corresponding colored dial scales,
built in storage space for the coils, and stu rd y
HCA type phono p lugs and sockets for the
coils . . . an improvement Q' "er earlier model
grid-dip mete rs whose coil-socket arrange
ments sometimes became int ermittent after
extensive lise .

Priced at $3..J:.95, Hea th 's Tunnel Dipper is
a worthwh ile addition to any ham shack . . .
and will cause YOLI to wonder how yo u ever
got a long without one.
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Spec ifications
Frequency R ang e . . J to 260 me. ( u sing s ix plug-in coils)
Circu it r y 50li<l State;

I t unnel diode
I silicon d iode
1 cryst.al diode
J t rans istors

Cont rols """ . T un ing , S witch ( O ff- D iode ·O scilla te)
Power S upply " . . " . . AA penfite cel l ( 1.5 volt ) n ot Iu r

nished
Dimensions" " . "" " ." " 5 ~ " long, 2 13116" wide. 4 3 /1 6"

h igh
Weig-ht . " . " I YJ pounds
Price .. " 3 34.95

0'0'" Vo ltOQ'

a tunnel d iode, due to its special dop ing dur
ing manufacturing, d isp lays a characte ristic re 
sistance curve as shown in Fig. 2. Notice that
between vo ltage levels of 0 and VI the diode
current in creases as would normally be ex
pected. However, as the voltage increases he
VI and V:.! the d iode current defies Ohm's law
and d ecreases! T he diode is actually display
ing "negative resistance!" Increasing the ap
plied diode vol tage beyond V::! p roduces a nor
mal current response. Therefore, it is the re
gion of "negative resis tance" that interests us
and in which the oscillation is produced in
the tank circuit ill the following manner: as
the voltage supplied by the 1.5 volt battery
reaches its maximum across the tank circuit,
consis ting of the plug-in coil and C2, the
voltage across the tunnel diode is at a m ini
mum, operating near point Vl of the curve
shown in Fig. 2. This results in a large cur
rent How to the tank circuit from the battery.
Conversely, when the voltage across the tunnel

DE CE M BER 1964 8\



Th e Finest ill V HF Perjormance Dollar for Dollar. A nd 1I0W , Model

261, a Matchillg V FO for the Popular 621 which offers 60 Watts of

R .F. plus 30 Jf/atts of A ud io to Produce the Punch. so Necessary 011 V HF.

The Model 061 is a high

ly stable VFO designed

to operate completely au
tomaticly with the 621

transmitter. All cables

arc supplied and cover
age is 50-52, 144-148 and

220-225. It can also be

used with any rig which
requires Smc. drive.

The Model 621 6&2 me

ter transmitter comb ines

every feature wanted by the senous VIIFer in one compact package. All necessary

switching and control circuitry for every need is included . The Model 221 adapter

plugs in and provides 18 watts of A:'I or CW on 220 mcs. Both the 261 and the 221

are controlled by tbe 621 and opera te as an integral part. They can be added at any

time, in a matter of minutes. Only the highest quality American components are used

and the wiring is done by personnel trained on Military work. You get what you pay

for and when you pay for AMPLlDYNE, you get the FINEST.

The 621 features sharp tuned stages for maximum efficiency and elimination of TVI

products; full metering of all stages using a 2% Honeywell meter; PIT; Spot switch,

1 external and 4 internal crystal sockets ; Xl odulatton Monitor: Audio gain control; Solid
state power supply; Separate output connectors; FULL TWO YEAR GUA RA:-1TEE
OJ\; PARTS AND LABan.

MODEL 621 TnA:\'S~ IITTE R ... $274.50 ALL ARE IM:'IEDIATELY AVA ILABLE

MODEL 261 :'IATCHING VFO .$62.50 DIRECT OR AT MOST MAJOn DIS-

MODEL 221 220 ADAPTER . .$72.50 TRlBUTORS.

FOR A NON-SOLICITED REPORT ON T HE 621, SEE T HE NOV. 64 73
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Ml'LlDYNE LABS
KINGS P AR K 1I N Y

Write for our new catalog.
516-AN-9-6186

73 MAGAZIN E



WHAT DO YOU LOOK

FOR IN A CONVERTER?
APPEARANCE? PERFORMANCE?

\Ve consider appearance important to the point at which it burdens the performance of
the converter, preamp Or transmitter. Our first aim is to use top quality material and the
newest design concepts. \ Ve try to
make our eq uipment look fun ctional,
from the bottom as well as the top.
The elec trica l aspects, such as ga in,
noise figure and overload are those
necessarv for the band on which thev

• •
arc used. The specifica tions listed are
not claims, they are actual p erform
ance fi gures which we guarantee. Our
usc of BNC connectors was based on the fact that they are the best connector for low
power use at the VHF-UHF frequencies. We have learned that many of our customers
have installed phono jacks because of simpler cable connection. For this reason, we will
supply any unit with phono connectors if you add the prefix S to the model number.
Listed below are complete specs and cost.

ALL OUR CONVERTERS ARE OVEHLOAD RESISTANT AND STABLE.

Model C61 C23
Noise Figure 2.5 DB 3.0
Gain 25 DB 30
Frequency 50-54 144-148
Pricc $35.25 $41.25

I.F.s available: 7-11 , 14-18, 28-32, 30.5-34.5, ,SO-54

NUVISTOR PREA~IPS, P62-50mc., P25-144mc., PI5-220mc.

C14
4.0
30
220-225
$42.50

PS4
Matching
Power
Supply
$12.00

.. $11.75 ea.

These are typical 30 DB gain preamps, nothing special except of course, A~IPLIDYNE
builds AND guarantees them.

SSB SPECTACULAR
We are ahout to announce a new line of SSB Tranceivers for VHF that are priced for
IIAMS, hui lt for HA~IS and designed by engineers who are HA~IS. Write for your
advanced copy of the specifications now .

DECEMBER 1964

MPL/DYNE LABS
KINGS P ARK II NY

SPECIAL EQUIP~IENT? Write us for a
quotation on a piece of equipment that you
need . We will build it and/or design it.
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We Need Your Help
You can help ham rad io as well as us hy encouraging f riend s to subscribe to 73 or grvm g a

gift subscrip t.on or two. The more hams that read 73 the more that may take an interest in the

preservation of our hobby . . . the mo re that may be int rigued by the la rge number of construe

tion articles a nd start building.

1st Gift Subscription . . . . . $4.00
2nd Gift Subscription $3.50
3rd Gift Subscription $3.00 (you rs? )

( fu rt he r Gift Subscriptions are $3.50 per yeo d

1-------------------,--------------------1
I Name, Call, I Name, Call, I
I I I
I QTH, I QTH, I
I I I
I City, State, Zip, I City, State, Zip, I

i New Renewal : New Renewal i
1 ---------------------------- 1

CLUBS: Five or more subscriptions sent in at once are $3.50 each for one
year, $6.50 for two years. Club secretaries should send for our Special
Christmas Club Offer.. . . It is worth the effort.

Solid Porcelain low loss

'StrainAxial Antenna Connector
Will hondle 1 Kw DC Input and 2000 Watts

of P. E. P. (Will octuolly handle 5 Kw.)

Epoxy Cement Supplied for Cec x Sec!

Your A nsw er to
_ _ Coox f eed · Open Wire

line - looding Coill
(lnd 6(11un Au embly

Ordinary Coox

IN ME~IOHIA~I

The Maskw oosicu t Mules Radio Club in
Sharon, Massachusetts has come up with an
idea that seems well worth while passing
along. \Vhen their founder John R. Morgen
WB2LZG/ ex KI RIIP died recently they de
cided to establish as much of an amateur
radio and electronic theory collection of books
in the local library in his name as they could
afford. They wanted to do something useful.

88

Size 5" x n f ' Wt. 12 oz,

Pix Shows Balun
Anembl y

" Potent Pending

L(I(lding Coil$

FREE !!
BALUN

Instructions with Every
Purchase of a Strain

Axial Cannectar.
For 80 and 40 Meters

COST $3.00
POSTPAID

Stle Your Supplier or
Write

VA TTER
LABORATORIES
BRADLEY BEACH, N. J.

SAM W2ENM

CLOTHING " EEDED

The Moonlighters of Eastern Tennessee
Amateur Rad io Club is helping out with a
clothing drive and hopes that all amateurs will
take a close look through their attics ami
closets for clothes which still can be of service.
Send them to Save The Children Federation
Processing Center, Knoxville, Tennessee by pre
paid parcel post and mark the contributions
with your call letters, name and address. The
clothes will be cleaned and mended, where
needed , and distributed in Virginia, Tennessee
and Kentucky or put aside for emergency use
in t ime of disaster in the U. S. or ill free coun
tries overseas.
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NEW TCS DYNAMOTOR

12 v de input . 400 v de @ 200 rna output.
Weight 12 rbs.

$3 .95 postpaid west of Denver.
$4.95 postpaid east of Denver.

Dow Trading Compony
N. Dowdell W6LR 111 Spanner Street
Elliott 7·3981 Monrovia, Cal. 91016

Comp lete &! shown tolal length 102 ft. with 96 ft. or 72 ohm
h"lar"'~" Iwlnllne. 1I 1-llupact mo lded resonant tfli PS. (Wt. 3
oz. I" :I 5" long ). You Just tune to des ired band for bellmllke
resu lts . ~: l(ce lle n t fllr AI.I. world -w ide short-wave re~1 1'O f8 I nd
amateur uansmtuere. For J\OV!CJo: AND ALI. CLASS AMA
TEUHS I NO I<:XTUA -ruxxns OIt GADGI<;TS N E E D m>1
":Umlnates 5 separate antennas with esceuent Derrormance
guaranteed . I"eonsp ieuous for Fussy Neighborhoods l NO llAY
WI llE HOllSE AI' I'EAIlANCEI EASY INS'fALLATTONI
Comple te Instru~t1ons .

75 -40 -20 - 15 -10 meter bands . Complete .. , $15.95
40 -20 -15 -10 meter. 54- ft. (best for swl' s ) COIDDlete .. $14.95

S E N D ONLY $3.00 (cas h, ck.• mo l and DIl, IlOstman balance
COO Diu! Do~tage on arrhal or send rull price for IlOltpa loj
deliver,. ComDlete Installa tion & technical InstructioDl rue
nlshed. Free Information on many othe r 160-6 meter ","teonas.

AVllllahle only rrom :

WEST E RN RADI O • De pt . A7. 12 • Kearney, Nebrasks

For ALL Amateur Trans·
mitten . Guaranteed for 600
Watts A M 1200 SSB PI.
Net or Link Dlrert Feed.
Light. Neat . Weatherproof.

WP

Reduees Inte rferenee
Nolu on All Makes
Wave Reeei n ra. Makes World
Wid e Recept ion Stron.er.
Cleare r on All Bandsl

New Products

HiQ Plastic Insulators

Model IIQ-2 insulators offer all the electrical and
chem ical advantages of molded acrylic p lastic.
T hey comhine high tensile strength and extreme
resistance to weather and temperature changes,
while providing: excellent insulating properties. T he
insulators ha ve reinforced rib structure su rround ing
the tie poin ts to assure extra strain and vibration
resistance for long-wire antennas over one kw in
put. The insulators measure 2" x 1M" . Details abou t
the insulators, list priced at 99c a pair, are available
from Budwig Manufacturing Co., P. O. Box 97,
Ramona, Calif.
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Hurd Power Lock

According to FC C regulations, an Amateur
rad io sta tion may be operated only by a per
son holding a valid amate ur operator license.
To prevent unauthorized use of your equip
ment, and also prevent accidents with power
tools involving children, invest $1.49 in this
locking device manufactured by the Hurd lock
company.

Designed to fit either 2 or 3 pronged AC
plugs, the lock is simply mated with the
p lug, and with a twist of the key two internal
pins extend through the holes present in the
prongs of every plug. Very clever.

Available in any hardware-electrical type
store.

TElREX ROTATOR-INDICATOR SYSTEM MODEL TS250-RIS
Mast Feeds Thru Rotator 52500 0
For Safe, Easier, Installation \Iy $\'-"OY F.O.B.

• 1300 IN!lBS ROTATJON TOROUE 9.0~~;Ot-\llU\(~1 0t ALSO:
• SELF LOCKING BY STURDY WORM GEARS ~'fSiOIl.- TS325·R IS $325.00
• SELSYN AZIMUTH INDICATION 1 • ""o<Ill\ed TS435·RIS $435.00
• ACCOMMODATES 2" 0.0. MASTING I't~ Rotl

t ort TS535·R IS $535.00
• MALLEABLE CAST MASTJNG CLAMP SUPPLIED oe~I}Tltd ~~\Q~l\ TS585·RIS $585.00
• OUTPUT SPEED APPROX. 1 RPM \ lit "nonn,
• WILL FIT INTOOR ONTO A6" SIOED TOWER l (l - - TELREX LABS.
Write for FREE PL65 Describing Rotators and Aotennos ASBURY PARK, N.J .

DECEMBER 1964 89



,
•

•
BE FOOLED BY IMITATION!
BE MISLED BY ADVERTISING
CLAIMS!

,

HAS
EVER

BEEN

The original all metal encased trap was first

produced in 1957 by Mosley for use with the

-: World Famous TA·33. The Mosley trap design

ot/ has been imitated by many manufacturers of

/ amateur antennas. Thi sis both a compli ment

and proof of the outstanding engineering built

into every Mosley Multi· Bond Antenna.

ose

one

~on:i-e~-t /£e
JI'".ls'l

MULTI • BAND ANTENNAS have been

I) Used by HAMS all aver the world!

t) Speci fi ed by the U. S. Government!

• Produced for Military Installations!

tChosen by "Vanguard" and "NASA"!
every test!

'-'

-- -•

roved' best

antennas ...

63044

When your communications need a dependable

antenna ••• Get The Finest ••• Get A Mosley!

. Q 0, c t/l...D"")1 i r 1:1 J K.L .
.+

('IFIU"'· 4610 NORTH LINDBERGH BLVD.
BRIDGETON. MISSOURI,

•,
•..
~.

.. ......."..
..".tlll'! "
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==-- . Amateur Net $1 04. 75
Three element beam pro v ide s outstanding performance on to, 15 and 20 meters . Exceptionally

brecdbcnd for excellent results over full Hom bandwidth. Ex c:l us ive MOSL EY trap design provides
resonant Ireqceney stability under all westher conditions. Easily handles full KW, amplitude modul
ated. Traps enclosed in a lu minum ore weather and dirt proof. Element center sections of doubl e
thickness aluminum, minimizing sag. Boom requires no bracing. Heavy duty universal mount
ing plate fits masts up to 112 inchO.D. Feed with one coax line. RG·8/U is recommended. See your
nearest amateur equipment dealer or write for literature describing the TA -33, only one of th e
famous TropMoster family of fine amateur antennas.

SP EC I F IC ATIO NS AN D P E R F O RMAN C E DATA: • Fwd. gain u p to 8 db• • F r on t-to-b ec k is 2 5 db.
• SW R, 1.S or le ss , at reso nan t frequencies . • Max imum element le ngth i s 28 fee t• • Boo m len gth i s 14 ft.
• T urning ra diu s i s 15.5 ft•• Assembled we ight is 40 pounds •• Wind s urfoc e orea is 5 .7 s quare ft .
• Win d load is 114 pounds•• Sh ipping we igh t is 53 pou nds •

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
I E x po rt D iv is ion: 6 4 -1 4 Woodside o venue , Woodside 77 , New Yo rk .

'II.'.U Electronics lnc., 4610 N. L indbergh Blvd., Bridgeton, Mo., 63044•••••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

for 10·15-20 meters.!11/M'TEIl
Amateur Net $132.1 0

The new C lean- line TA-36 ••• the thre e ban d beam tha t will give your s ig na l that OX punch I
This wide s paced, six e lement configuration employs -4 opera t in g e lements on 10 meters, 30perot
ing e lements on 15 meters and 3 operat ing e lements o n 20 mete rs.
Automatic bandswitching is a ccomplished by mea ns of exclusive design high impedance, parallel
resonont "Trap Circuits". Bui lt for operation at maxim um legol amateu r power.
Traps are weather and dirt proof offering frequency stability under all weather conditions. Just
one coaxial feed line i s needed. 52 ohm, R G-8/ U is recommended.
Antenna comes complete with illustroted booklet and color coded elements for ease of assembly.

, . ,

MODEL
TA-36

S PEC IF ICA TlONS & PE R F ORMANCE DAT A: • Fwd. ga in, 10 meters - 9 db., 15 me ters - 8.5 d b. , 20 meters _8 d b.
• Front-t o-bock, 20 db. or better• • SW R, 1.5/1 or better at resononce•• Transmiss ion li ne - 52 ohm coax ia l.
• Max imum e leme nt le ngth, 29 ft•• Boom le ngth , 24 ft • • Turning rad ius i s 19' 3 " • • Assembled weight-69 lbs.
• Wind loa d (E IA Sta nda rd), 210.1 Ibs • • Wind surface area, 10.7 sq ft •

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
I E xport D ivis ion: 64 - 14 Woods ide a ven ue , Woodside 77 , New York.

'II,sI.U Electronic s Inc. 46 10 N. Lindbergh Bl vd. Bridgeton, Mo. , 63044•
•••••••••••••••••••11( .
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TEXAS CRYSTALS,
1000 Crystal Drive, Fort Myers, Florida

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

R-390A/URR
RECEIVERS

A ny quantity , any condit ion
Top prices paid. Ca ll collect

Write Bob Graham tor Special Deals on New and Re
conditioned used gear. ClSh or Budget.

Graham Radio
Dept . C.. ReadIng, Mass. Tel : 944·4000.

Letters

Dea r W ayne :

Surprise I Th is is not a hate letter , bu t one I hope will
encourage you to con t in ue to figh t with your editorials ami
the right o f your op inion a nd others. T he past year or more
I have been follo wing your editorials plus the big one,
RM ·499, and a m p oaitjve t hat you ha ve many t hou sa nd s of
hams beh ind you. I'm s ure there are man y thousands more
that haven't taken time ou t t o writ e t o you. R eading
O c tobers' edito rial I felt that you m ight be a litt le dis 
t res sed . I felt that maybe you might th r-ow in the to wel .
You are a pprecia ted o n your commen ts and ideas. Please .
\V he ther you a re r ight o r w rong on any issue you are the
cha m pion of hundreds of tho usa nds of hams. lI o w would
they he able to voi ce their op inions or fight f01' the ir
r ights if you d id not take the position you did.

You a re o ur source of in forma tion. Now we k now what
the other side is doing. You a re in a position to have mail
crossing your desk from all pa rts of the count ry (YOII

sti ll ha ve tha t five dollar desk ?) . Y ou , lik e D re w P earson,
mu st have ma ny sp ies across th is COUll t ry to get th is in fo .
H o w a re we to know if you don' t tell us. Don't let it be
h idden ill o ther magazines w here you need a microscope to
read the p r int .

I a g ree as much as any one that AHRL has done :1
great deal for the ham. But let us not go back to the
great deal fo r the Ham. But let us n ot go back to the
g ood o le days but forward and don' t ait back 0 11 OUT

laurel s. I a m a sales rep. I n our business it ' s not what we
did yes terday but what we d id toda y and what we plan
to rio in the fu tu re. I can 't see wh y any o rgauizution
ca n ' t t a ke c ri t ic ism unless some of the thing s said are true.

I believe. as in business, you need to have compet it io n
to keep every body honest. I feel su re that there is ruom
for ARRL and I oAR. This is keepin g- t he other g u y
ho nest and it's the way thing s s hould he. Y O Il have been
accused o f dividing the hams but this is no t so. T t h ink
you have sf ren g thened us . Y ou have taken issue with that
dir ty o le HM -499 a m i ot her issues. W he ther we ag-ree wi th
you or 1I0t you ha ve opened up our m inds not to Ill' hog
washed by wha t o u r leaders have to say. Now we can
lea rn what both sides o f the story are. Now we can read
between the lines . Now we can s moke Viceroys and he
t h in king men. Now we don 't fall hoo k l ine ami sinker for
anyth ing that is sa id un til we have tlre fac ts. Is it wrong
to ask about a nd d iscuss iss ues or do we have to lake it
like ot her coun t ries that can' t voice their o pi n ions? \Ve
wa n t t o stand on our own t wo feet ;In,1 not let somchody
else do the thinking fo r us. T h is is a democracy.

There has been a g rea t deal of name calling Oil both
s id es. T his sort of reminds us of our present presidential
race, This is not weak en ing o r divid ing the country. I also
t h ink t hat what you are doing is no t weakening hnm radio,
but pu tt ing a little s t rength in to it. In event of :I erncr
gency I a m su re the two political parties would act
together and I feel the sa me way in our hobhy of amateur
radio . W e have room for a nother organization such as
10AK A s men tioned before, you have had t he GUTS to
stand up under p ressure with your convictions and ideas.
L e t your conscience be your guide and I am sure yon will
come ou t on top. Keep up the good work.

Ra y Gia nchetti WA 2CUB /W3QLZ

WANTEDWANTED

AN SSB LINEAR POWER SUPPLY NEEDS HI C
HERE IT IS!

250 mfd 4 50 wvdc in a can
I ¥Sn D x 4 " L with so lde r lug termina ls.

99c: postpaid
Ra lph L. Barrett, W2PCD, 2970 Lawrence Drive

Wantagh, N. Y.

AMAZING 572B
Direct replace ment for the 811A-but runs twice th e

power . Now only $9.95 pp .
MO-2000 ZERO BIAS TRIODE

Equal t o four 5128'5. $ 29,9 5 pp.
Both tubes now being monu factured by the designer :

O'Malley Tubes
525 leh igh Avenue , Un ion, N. J .

CRYSTALS FOR CHANNEL A
- Most CD rigs can easi ly be retuned for ten meter operation.
·C hannel A will help bri ng activity back to ten mete rs.
-Put your CB rill on Channel A with a Texas Crystal.

Texas Crysta ls is maki ng spech, l crystals for all popular
makes of CD r igs so t h~y can operate on:

CHANNEL A 28.60 me
CHANNEL B 28.65 me
CHANNEL C . . . . 28.70 me

These crysta ls would normally sell for 103. 85, however, in the
interests of encouraging activity on these channels , we are
making th em available for only :

$2.95 postpaid
Whton ordering please specUJ' channel and make and model

of ell rig }'QU arc "s inK so we can match the crystal t o your
particular rig. OHD E R DIRECT fr om:

Exclusive B-A "Space-Gun" Special for winter nights!
E xcellen t 40 meter perfo rma nce when attached to any
trl.band or 20 meter beam fed d irectly with 52 ohm
co-a x a nd us ing- no marching devices. Reg-ula r $39.95
value no w only $29.95.

Burstein-Applebee Co.
1012 McGee SI., Kansas City, Mo. or
1237 Sixteenth St., Denver, Colorado,

=
T ONS O F AMATEUR E Q UIPMENT IN ST O Cl(

\V\VIE$,nEIRH~ IRt~IDIIO

Electronics
Bx, N. Y . , CY 9-0300

Dear W ayne,

You are a cr usader and I would s ure l ike t o get some
one like you to join me in a war to the hitter death, hi!
\Vhat is really hugging me is a ll the clicks, clacks, buzzes
and horrible noise in general Oil the amateur bands. Serious
o ffenders are tel evision horizon tal oscillators a nd thermo
statically cont rolled dev ices such as electric heating pads ,
bl a nkets a nd butter warmers in refrigerators. T he best
solution to th is prob lem is Canada's-make the radiation
ill egal ! So we need so me lobby in g . G eneral Elec t r ic has
a hea ting pad M odel P 36 retailing for $6.95 that says
on the package " rad io and tel ev isio n int erference free,"
E very a mateu r should know abou t this ei ther for t he use
by his own fam ily or to suggest to a n oi sy neighbor.

BF 9·036 1
SAT 8,30 In 5,00

Space
4178 P ark Ave,

SAN DIEGO
1413 India St reet

MON • FRI 8JO to 8,00
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Ideally, we need a law t hat s ta tes some th in g lik e : " an y
device gen erating any electromagnetic radiat ion at any
freq uency such that th e intensity at 50 feet exceeds a
level of 2 (?) microv olts per meter must be licensed by
the F ederal Communications Commission." Penalty for
non compliance shou ld be at lea st $500 per d ay or 30 days
in ja il fo r each day of non compliance. It would be arnaa
ill/{ ho w quickly powcr line insulators, n eon signs. dia
thermy, theromostats erc., etc., would he replaced. If
there are applicable ex ist ing la ws, they either are inade
q uate or not enforced.

JEFF. IRONieS
Surplus Electronics

New & Used Ham Gear
Cur tis W . Reedy, W6YTA

H ow about the chair?

4791 Memphis Ave., Cleveland, Ohio 44109

Send for our flyer

INC.
Depl. 7311

Ph one CAlumel 5-12Bl

Se nd Check or Money Order- Minimum Order $2.50
PLEASE INCLUDE POSTAGE- Excess promptly refunded

Minimum C.O.D. Order $10.00 with 25% Deposit

R. W. DECEMBER BARGAINS
ARC-3 TWO METER XMTR, 100-156MC, 8 Xtal Preset Chan

nels; 832A fin al, 6L6 's Modulators & 6 othe r tubes &
schematic. Excellent $17.95

ARC·3 XMTR POWER SUPPLY-Input ll7v 60cy, Output
410vDC @ 275MA, Two 6.3vAC @ 3A. Sec-Can be
reconnected for 12.6vAC. Has 5Z3, perforated metal
cove r, l ine cord & schematic. Used, Good. $14.95

LAZY MAN 'S Q·5er- Navy Beam Fil ter, l 00cy Bandpass,
Si ngle signal select iv ity t he easy way-j ust plug it in.
New. $2.49

ARR·2 RECEIVER- 234 to 256MC wI ll Tubes, schemat ic &
Conve rsion data for CB & 2 Meters. Used, Good. $5.95

AUTO CQ'er- Xlnt for band warming & contests. See "73"
Apr il 62 for convers ion. Used, Good. $3.50

3AP1 CRT- Xlnt for Modulation Monitor , Scope etc. Wi t h
2.5V fil. xfmr. NEW $2.95

PLATE POWER XFMR-lnput llO /220 /440vAC 60cy, Output
764vCT @ 735Ma. Open frame. NEW $6.95

STEP·DOWN POWER XFMR-Input ll7vAC 60cy. Output
24vCT @ 10 Amps. Double shell. NEW $6.95

WRITE FOR BULLETIN # 4 1 LOADS OF BARGAINS

FREQ. METER BC·90G, 150-235mc, can be tuned
to 2 meters. Shipping WI. 19 Ibs.

$9.95 plus shipping
4CX300As, pullouts/ good $11.50
with socket $16.50 socket alone $7.50
4X150s, pullouts/ good $3.50
6AS6, 6AK5, 6BA6, 607, 6J4, 6AG7, 6SH7,

12ATl 45c each, 4 for $1.50
Tubular Caps, axia l leads, .0068-600v, .0012-

1000v, .015-200v, .01-100v, .0018-600v .
15 for $1.00 any mix

Orders under $10.00 40c pack and postage.

Government Warehouse, Inc.
264 Shrewsbury Ave. , Red Bank, N. J .

R. W. ELECTRONICS,
2430 So. Michigan Ave.
Chicago, Illinois 60616

Dear V HF Editor,
Since I am VHF I T echn ical editor of the "FE A R ( l\I)

NEW S " I t hough t I should fill you III on VH F opera
tion in J apan.

\Ve have on ly two VHF bands here, 50- 54 M e. and
144- 146 M e. P ower inpu t is limited to 50 Watts. T he
normal micro wa ve bands ( start ing at 123 1 M c.) are
ava ilable also wi th 50 watts max imum input .

Almost all of the operat ion here is on 50 Me. AM .
KA2's CM, DF, ] \V , K S , LD, M D. N A, PA, RD,
RJ. SF, Y'P, and KA9's AD and F H are on six meters.
KA2 KS, KA2RJ, and KA9FH are on two meters also.
KA2 RJ is on SS D with t ransve rters.

Six meter DX from J apan includes K orea and Okinawa
via sporadic E in the summer and A u stral ia via Transequa 
torial sk ip in the Fall and Spring.

I hope th is in fo will be of interest to those who are
contemplating d uty in J apan soon.

Ron , KA2RJ (W 9V C H)

Dear W ayne,
A s it mu st to all ha ms, s ilence came to the key and

voice of ou r Iell ow amateur, \ViI\ia m E . (" W impy")
T urn er , K4ECJ. on September 29. 1964.

A s a ham " W impy " a sked for nothing bu t he gave much.
H is fri endship and his vast technical knowledge were
al ways yours for the taking. H is wit and good humor were
always qu ick and razor sharp. yet n ever fa iled to be filled
with t he milk of hu man kindness. Although he had been
blessed with litt le formal educa t ion , the depth of his
knowled ge and erudition exceeded that of many a college
professor. H e could , and did, discourse with great intelli
ge nce and understanding on any subjec t , yet he always kept
his m ind open to consider an opposing point-of-view. In
short. "\Vimpy," m ore than most of u s, was truly a
ha m 's ham.

We who knew him we ll will n ever be able to fill the
void left by his passing and the angels should forever
rejoice for his arrival. H is big signal and kindly voice will
never be forgotten .

Sir.
T am in need of data fo r my research at the University

of \V isconsin, D epar tmen t of M eteorolog y, on any occur
re nces of s ix meter band open ings during the period from
August 25 to September 25, 1964. In forma tion desired is,
sta t ions heard or worked, time and date, QTH if known,
and the time at which t he band opened or dosed. if known .
I n my st udy periods periods during which the band is
closed is of importance also.

Thomas D. Damon W 9HAQ
1125 N orthland Drive
Madison, Wisconsin 53704

" Grant" W a N ZQ

WrIte
for TELREX

PL65

Mfd.
under Pat.
2,576,929

TELREX LABORATORIES
ASBURY PARK, NEW JERSEY

~ " BALUN" FED INVERTED "V" ANTENNA KITS
SIMPLE-TO-INSTALL, HI-PERFORMAN CE ANTENNA SYSTEMS,
1 KW P.E.P. Mon o-Bend Kit •.. lKMBIVj BIK ... $16.95 ·
2 KW P.E.P. Mono-Band Kit • •• 2 KM BIVj 8 1K • • • $21.00 ·

-K it comprises, encapsulated, "Balun," ccppe rwetd. insulators,
plus Install ation and adjustment Instruction s for any Mono
ba nd 80 t hru 10 Meters, Also avai lable 2, 3. 4, 5 Band Models.
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QUAKER.THE CRYSTAL KING

Special: l OOke crysta ls in HC-6/U ho lder $3.00

CRYST A LS IN HERM ETICAllY SEALED
HC.6j U HOLDERS. Pin spacing .486 in. same
as FT·243. Pin diameter is .050 in. Freq T ol.
is .005%. All crystals guaranteed. CRYST ALS
SELL AT 1.05 each postpaid USA.

412.000
859.375
236.000
284.000
324.000
372.000
420.000

340.000 268.000
388.000 356.000
773.958 404.000
131.104 226.000
308.000 276.000
348.000 316.000
396.000 364.000

380.000

limited quantity give 2nd choice.
Frequency listed in kcs.

The channe ls listed below SEll FOR 5Sc each
postpa id USA.

Quantity - 50 or less.
43 44 46 47 49 50 (also 200 Kc)

limited quantity give 2nd choice.
selections.

40 41 42 70

QUANTITY - 100 or more in stock .
Listed by channel number

11 to 39; ALSO 53 to 69 ANO 71 to 79

19.380
244.000
292.000
332.000
428.000

14CO.OOO
252.000

l OW FREQU ENCY CRYSTALS IN HC-6 / U TYPE HOLD·
ER S. Hermet ically sealed. Frequency Tolerance
.05%. Crystals sell at $1.05 each.

AVAILABLE LOW FREQUENCY CRYSTALS IN
FT-241 TYPE HOLOERS. Crysta l frequency tol
erance .02%. All crystals guaranteed. PRICES
AS FOLLOWS,

3 for $1.00, 12 for $3.00 and 25 for $5.00_
All postpaid on below listed channels.

10.05 500
II. 3062 5
11.45625
II. 60625
12. 30000
16.0062 5
17. 85500
26. 22083
29 .22500
30.87500
3 L tl l l i
33.95000
34.2 SOOO
ae. run
OOסס37.2

as. cccco
40. 8 1481
40.03700
43 . OOסס3

OOסס45.1

46.90000
47 . OOסס5

OOסס48.1

48.27500
61 . 33300
81. 45800

22. 15000
28 .62000
36.07407
36.555~

36.85185
at. ru u
37.37037
37.59259
37. 77770
38.85000
39.62963
39.77780
39.88890
40.11110
40.2 5925
40. 37040
40. 55555
40. 74070
40. 8!'>1 85
40. 96300
42.66667
42 .88889
43. 25926
43 .4074\
43.70370
43 . 92 59 3
44.22222
44. 48148
44 . 740 74
46 . 10000
48 .27500
53.85000

10.1 5833
11.2 8125
11. 4312 5
11. 58518
11 .7312 5
15. 5062 5
17.25500
26.60600
27. 87222:
30. 72500
ooסס31.0

33 OOסס9.

OOסס34.2

3 ooסס5.0

36.29630
38. 88889
40.74074
40.25925
43. OOסס1

OOסס44.7

46. 812 50
47.46250
41. 92700
OOסס48.7

62.22200
77. 33300

21. 43575
27.78333
35.92593
36.51852
36.81481
37.07407
37.33333
37.55556
37. 77778
38 . ooסס0

39.59260
39. 74074
39. 85190
40. 07400
40.22222
40. 37037
40. 55550
40. 7037 0
40.85000
40 . 96296
42.62963
42. 85185
42.07407
43.37037
43.62963
43. 88889
44.1 8519
44.H444
44. 70370
45. 27500
47. 93750
53.27500

9.84167
10.44625
II. 40625
11.56296
11.67407
15.95000
17.93575
25 .70000
27.70000
30.55000
OOסס29.7

33. OOסס7

34 . 15000
34.70000
36 . 25926
38.36250
40 . 66667
40. 48148
42 .91667
H.50000
46.61250
47.27500
47.81250
48.55200
54. 85000
70.63330

20.53333
27. 72500
35.96296
36. 48148
36.77778
37.03704
37.29630
37.51852
37 . 74074
37.92593
39 .59259
39. 74070
39.85185
39. 96300
40.222:20
40. 33333
40. 51850
40. 66667
40. 81485
40. 92596
42. 59259
42. 85000
43.03704
43.22222
43.592 59
43 .85185
44.14815
44 . 40741
44.66667
44.92593
47. 90000
52.27500
82.33333

- - - GIVE S ECO:-<O C HOICE

10. 39 166 10.66666 11.61852 12.60000
22.1 5556 26. 12083 26. 162SO 27. 12000
35.55555 35.66667 35.88889 35.85 185
36.33333 36.37037 36. 40741 36. 4H H
36.59260 36.66667 36.70370 36. 74074
36.88889 36.92593 36.96296 ooסס37.0

37. 14815 37. 18519 37.22222 37.25926
37 .40741 37. 44444 37. 48148 37.SOOOO
37.62963 37.66667 37.70370 37. 40741
37.81481 37.8SOOO 37.8S185 37.88889
39.51850 39.51852 39.55550 39.S5555
39. 62960 39.66670 39.66667 39.70370
39.77777 39.81480 39.81481 39.85000
39.88888 39.92590 39.92593 39.96296
40 .14810 40.14814 40 .1 8518 40 .18520
40.2 5930 40 .29629 40 .29630 40 . 33330
40 .40740 40.44444 40.48148 40.481 so
40. 59260 40. 59259 40. 62960 40. 62963
40.74074 40. 77780 40. 77778 40. 81480
40. 85190 40. 88890 40. 88888 40. 92 590
41. 03700 41.03703 41. 66667 42 . 33333
42. 70370 42 .74074 42 .77778 42. 81481
4 2 . OOסס7 42. 90000 42 . 92 593 42 . 96296
43.29630 43.1 1111 43.14815 43.1 8519
43 .44444 43 .48148 43 . 51852 43. 55556
43 . 74074 43. 77778 43. 81481 43. 85000
43. 96296 44 .03704 44 .07407 44.11111
44.2 5926 44.29630 44 .33333 44.37037
44. 51852 44. 55556 44. 59259 44. 62963
44.77778 44 . 8148 1 44. 85185 44. 88889
46.30000 46. 70000 46. 85000 47. 85000
48.85000 49 .8 5000 50 . 85000 51. 27500
55. 27500 56. 27500 57. 27500 73.78333

LIMITED Q UANTITY AVAILABLE _

9. 32250 9.33750 9.53750 9.62250
10 . 43840 10 .40000 10. 43750 10.44167
11.2 5625 11. 53125 11. 35625 11. 38125
11.4812 5 11.5062 5 11. 5812 5 11.54074
11. 65625 11 . 70625 11. 62962 11.65185
12.76666 14.45000 1 OO0סס.5 16. 82500
17. 5062 5 18 . 00600 19 .00600 19.93575
18 .0062 5 19 . 50625 20. 75350 21. 50350
26.66667 2 6 OOסס7. 27 .00600 27.62916
29.62 500 29 .47 500 29.72 500 30 . ooסס0

30.92SOO 28 .84500 28.88889 28 . 97 500
31 OOסס7. aa.coooo 32 . 22222 32 OOסס7.

34. ooסס0 34. 44444 34 .05000 34.1 OOסס

34 . OOסס3 34.35000 34.45000 34.65000
36. 14815 36. 18519 36. 29000 36 .22222
37 . 85000 se.coooe 38. 19580 38.33333
39. 11250 39. 59260 35. 85000 40. ooסס0

40. 85185 40. 88889 40.1 8518 40 .29629
40 . 07407 40 . 66670 41.11111 42. 8SOOO
43.33333 43 . 90000 44.1 OOסס 44 . OOסס3

45. 5O(M)O 45.7 OOסס 45. 9O(M)D 46.2SOOO
46.93750 47.062 50 47 .1 OOסס 47 .1 8750
47 OOסס3. 47. 56250 47.66250 4 7 OOסס7.

48. 012 50 48.1 8750 48.31250 48 . 5O(M)O
4 OOסס9.7 49.3 OOסס 49 .27500 49 .90000
61. 33301 59. 44440 69. SOOOO 70 .66700
81. 83333 82 .66700 83. 12500 83.33330

QUAKER ELECTRONICS
P.O. BOX 215 HUNLOCK CREEK, PA.
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QUAKER. THE CRYSTAL KING

An assortment of FT-243 and HC-6 /U cry stals for the
amateur bands at the lowest pr ices in the USA. All are
fully guaranteed. Only Quaker can offer this deal.
Kit ,#1 6·Assorted crystals in the 40 meter CW band

$2.10

ANOTHER FIRST FROM
QUAKER

QUAKER AMATEUR BAND
CRYSTAL KITS

Kit;;:4 s-asscrted crystals in the 2 meter band
$2.10

$2.10

6.Assort ed crystal s in the 40 mete r phone band
$2.10

6-Assort ed crystal s cover ing 6 amateur bands
$2.10

Kit ;;2

Kit ;;3 6-Assorted crystal s in the 6 meter band

Kit ;#" 5

CRYSTAL ETCHING AND
GRINDING KITS

These kits contain the following materials,

Kit # 1
12 · Crystals in

Misc. holders •
6 • Assorted crystal

blanks
1 • Pkg. Ammonium

Bifluoride flakes
1 - Packet grinding

compound
2 - Plast ic

conta iners
2 • Wooden crystal

blank holders
Instructions ONLY $3.95 postpaid USA

Kit ;:2
20 · Crystal s in Misc. holders
12 · Assorted crystal blanks

large package Ammonium Bifluoride
large packet of grinding compound

3 • Plastic containers
4 • Wooden crystal blank holders

In structions
ONLY $7.50 postpaid USA

Kit # 3
35· Crystals in Misc. holders
15 · Assorted cry sta l blanks

Extra large packafe of Ammonium Bifluoride flakes
Ext ra large packe of grinding compound

5 • Plast ic containers
2 • Plast ic spoons
6 • Wooden crystal blank holders

Instructions
ONLY $12.50 postpaid USA

ANY 3 OF THE ABOVE KITS FOR $5.CO

All kits are postpaid USA

These kits contain our assortment. Do not request

specifi c frequenc ies

TECHNICAL MANUALS
TM 11·2234 Teletypewriter TT-4 / TG . $1.50
TM 11·352 Telet ypewr it er TG-7-B and TG.37-B and

Printe r TG-7-A . . .. ,$1 .50
TM 11-2230 Teletypewriter Se ts ANF / GC-20,

AN/ FGC·20x and AN /FGC·21 . . $2.00
TM 11-2246 Teletypewr iter Sets AN! f GC-25 and

ANI f GC·25x . . ,. . $2.50
TM 11-2210 Teletypewriter TT-IO/FG $1.50
TELETYPEWRITER TECHNI CAL MANUAL f OR MODElS

TT-47C/ UG, TT·48B/UG, TT·69B IUG, TT-7OC / UG,
TT-128AI UG, TT·1 29A/ UG, TT·130A IUG. TT·131 AI
UG" TT·I 71 / UG, TT·17I I UG and TT-234 / SGA-3 $3.00

TM 11·300 frequency Meter Sets, SCR-2 11 (BC·221)
Mode I s SCR·21 IA-B-C· D·E·F-J-K.L-M·N.O-P-Q-R.T.
AA·AC·AE-AF-AG-AH-AJ·AK·AL $1.50

TM-II-2635 Boonton Q-Meter Type 16o-A .. , $1.50
TM 11·889 Diversity Receiving Equipment

RCA Model DR·89 and Receiver AR·88 $2.50
TM 11_851 Radio Set SC R·244-D and Radio Recei vers

R-274A / FRR, R·274C, R-320A (SP·600J, R-483 / FRR
and R-483Af FRR . .. . $2.50

INSTRUCTION BOOK RADiO SET ARC TYPE 12 $2.00
TM 11·517 Radio Set AN I ARC·44 $2.25
TM 11-692C Radio Set AN /ARC·27 . . . $2.25
TM 11-264A Radio Set AN /GRC·26A (BC-610) $1.50
INSTRUCTION BOOK RADIO TRANSMI TTER T·278 / U

and T·416 / GR .. . $1.25
TM 11·2627 Tube Tester 1.177 . $1.25
TM 11·5083 Tube Tester I-V.7 /U . . $1.25

Many, Many other manuals available. Send 5c stamp
for list ing.

All above manuals are postpaid USA

SUB MINIATURE CRYSTALS
CR YSTALS IN SUB.
MINIATURE HC·I8/U
TYPE HOLDERS at a
price no one else can
seH at. Brand new, fuHy FM " J
guaranteed. These crys
ta l s a r e h ermeti ca lly
sealed and have wi re
leads 1~ inches long.
Crysta ls sell at 1.05
each postpaid U SA. Ideal
fo r transceivers and Iim
ired space applications.
These crystals oscillate
at low drive current.

Quant it, available Frequency in Mes.
16.000 18.000 48.716 52.383 65.992 72.000 90.000 103.46
16.250 30.000 49.716 53.050 66.992 73.000 96.000 103.66
16.500 32.000 50.050 53.3&3 67.992 74.000 97.000 103.86
16.750 32.500 50.716 53.716 68.992 75.000 98.000 104.06
17.000 33.000 51.050 55.050 69.992 76.000 100.00 104.26
17.250 36.000 51.383 55.383 70.992 78.000 102.86 104.46
17.500 48.050 51.716 61.050 71 .992 79.000 103.06 104.66
17.750 48.383 52.050 64.992 72.992 80.000 103.26

limited Quantity available Give 2nd choice selections
25.000 25.250 25.500 25.750 28_500 28.750 29.000 29.250
29.500 50.716

MANY NEW FREQU ENCIES ARRIVING MONTHLY. WATCH FOR LISTS.

QUAKER ELECTRONICS
P.O. BOX 215 HUNLOCK CREEK, PA.
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Charles Mi ller Wll SI
85 Hammond St.
Acton, Mass.

More Power
to You: -

The Autotransformer
The variable-ratio autotransformer, more

commonly known by trade names such as
Variac'J ' ", PowerstatOv , etc., has been with
us for man y years. Recently the surplus and
"second-hand-new" outlets have begun to
offer them at very attractive p rices. Most of
us a re aware of its usefulness when used by
itse lf to provide a variable ac vol tage from the
GO cycle line. There are methods of greatly
extend ing its usefulness wh ich arc not so com
monl y known . however, and some of these
will he presented here.

2 2
I

' a
,

VLlN[

,
J,' 0 e

l
• •

F IG. I
Flt~ >

Fig . I. Basic va riable- ratio autotransformer
ci rc ui t .
Fig . 2 . Illust ra ting the line -voltage connec-
tion .

The Va riac
Perhaps we first should know what the

variable-ra tio autotransformer is and how it
works. A note of caution is in order here. In
add ition to stand ard catalog models, each
manufacturer builds an almost unbelievable
number of "specials." Both types often appear
later as surplus at very attractive prices. It
pays to be sure of what you are ordering, and
such information is free for the asking. Al
though the General Radio Variac !" ! will be

96

used as an example, the principles involved
will apply to variable-ratio autotransformers
of all manufacture.

A cut-away view of a typical Variac appears
in the photo. The corresponding schematic
diagram appears in Fig. 1. Basically, it con
sis ts of a doughnut-shaped iron core Oil which
is a single-layer toroidal winding. The wind ing
is tapped near each end, with the end and
tap connections brought out to a terminal
p late. The insulation is ground off the winding
a t one end of the doughnut to provide a track
on which a carbon brush makes contact. Elec
tricallv, the brush is connected to a terminal

•
on the terminal board. Physically, it is at -
tached to the shaft. The shaft may be rota ted
through about 320' , sufficient to allow the
brush to travel from one end of the winding
to the other.

In an autotransformer, the single winding
acts as both a primary and the secondary. If
the ends of the winding are connected across
the power line as shown in Fig. 2, the line
voltage will be eq ually divided by the number
of turns. This results in a fraction of a volt
across each tum. All the turns are uti lized U5

the primary. The turns across which the out
put is taken correspond to the secondary of a
conventional transformer. The number of
these "secondary" turns, each with its volts
per-turn contribution to V0' is selected b y the
brush. Thus, as the control knob is rotated,
the brush contact traverses the winding,
tapping off a portion of the total volt age
across the winding, and the output voltage,
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'-_Ta • " l~

(3)

To2 •- , • ±

T, ," ' " '', ,

V"",

VL1NE Vo

\. SPECIAL TAP

FIG 5
Method of obta in ing both buck a nd boost
opera t ion without switch ing,

The secondary voltage of T2 is then connected
in series between the line and the load. The
polarity signs in Fig. 3 are used to indicate
that the secondary voltage adds to the input
line voltage to give the output, or load volt
age.

v, = VII",.+V, ( 2)

Since from simple transformer theory the
primary and secondary currents (neglecting
losses ) of T2 are rela ted by

I N ~ .,('
lid = N 1",..c

p l'l

we ach ieve some rather interesting results.
First) if we assume that T 2 is a step-down
transformer of say I n-to-I ratio and for T l
connected in the line-voltage connection, Vo
may be caused to vary from Vline to 1.1
VUne as the output of T l varies from 0 to
Vil ne • Thus) we are now able to push
VUne up by as much as 10%. So what, you
say. \ Ve could boost the line voltage by as
much as 17% by simply usin g the over-voltage
connection on Tl without using T2 at an.
True, but the real hooker shows up in equa
tion 3. Plugging in the numbers and turning
the crank, we find that the Variac must now
supply only 1/10 the load curren t . Thus, by
using the add itional transform er, we effec
tively multip ly the current rating of the Variac
(and thus the permissible load power ) by the
inverse of the turns ratio of T2! If we want
Vo to be lower than VU III>, it is only necessary
to reverse either the primary or the secondary
connections of T 2. Simulating line-voltage
fluctuations and line-voltage correction are
only two of the many applications for this
technique. The increased resolution of the
Variac dial grea tly simplifies the accurate
sett ing of VII' For a typical application where
the line voltage is app roximately 120 volts)

(1 )

"

,,

V N.,-e V
see - N prlp,'

Fig . 4 Fig , 3
Fig . 4. The buck or boost sche me . T rans
former T2 effec tive ly mu lt iplies the Va ria c
cu rrent capacity and d ia l resolution.
~ ig . 3 . Illustra t ing the over-vo ltage connec
t ion.

In the majority of cases it is not too diffi
cult to determine the necessary ratings. If the
Variac is to be used as described, only the
line voltage and load current need be con
sidered . The permissible load current is not
t~e same for both connections, being slightly
higher for the line-voltage connection. In
either case, many times the rated current mav
be d rawn momentarily (such as in motor
starting ), but brush life will be considerablv
red uced if the Variac is overloaded for anv
length of time. Manufacturers usuall y publish
permissible overload data in the for m of time
current curves.

The Variac finds innumerable app lica tions
in the two connections p reviousIv described .
Another very useful circuit is shO\~n in Fig. 4 .
Here the primary of transformer T2 is sup
plied with the continuously adjus table outpu t
voltage of Tl. The secondary voltage of T2
is related to its primary voltage bv the turns
ratio. .

•'•.

Vo, is continuously adjustable from 0 to as
large VHue - ]f V0 is taken between terminals
2 and 3, operation is the same excep t that the
direction of knob rotation for increasin g or de
?reasing V0 is reversed. In either case, Fig. 2
Illustrates the so-called "line-voltage" con
nection.

The second basic connection is illustrated
in Fig. 3, the "over-voltage" connection. By
connecting one side of the input line to the
end of the winding and the other side of the
input line to the tap near the far end of the
winding, V0 is continuously adjustable be
tween 0 and the input line voltage as the
brush moves from Tap 4 to T ap 1. As the
brush moves from Tap 1 toward the end of
the winding labeled 2, additional turns and ,
thus, additional volts, are p icked off. Variacs
p resen tly are tapped to p rovide a maximum
output voltage 17% greater than the input
voltage with this connection.
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Tz V"'C
-~ .. -

FIG 6

Buck a nd boost sche me whe re in no tap is re 
q u ired on T l a nd T2 may have a 120 v
p ri ma ry .

Tl would also be a 120 volt model. Commer
cial line-voltage regulators emp loying this
technique typically have a "buck" and "boost"
range of 10%. If Tl is a 2 amp Variac and T2
a 120 volt to 12 volt transformer with a 20
amp secondary, this circuit would be capable
of as much as 10% "buck" or "boost" of the
line voltage applied to a 2 kw load. It would
therefore be quite adequate as a primary
regulator in front of a full gallon.

The trouble with most power lines is that
the voltage is seldom where it should be, and
it is not even there for very long. At best we
may consider it usually within a certain volt
age range. This may mean that some d ays
you want to "boost" the voltage and other
days you want to "buck" it, in which case,
reversing the phase of the secondary voltage
of T 2 ( in Fig. 4 ) could get pretty tiresome.
There is a very simple way out as illustrated
in Fig. 5. H ere we insert a special tap in the
electrical center of the Variac winding. Now
the voltage app lied to the primary of T2 is 0
when the Variac knob is in the center of its
travel. Rotating the knob in either direction
from this point will increase the voltage ap
p lied to the primary. However, rotating the
knob in one direction will cause a secondary
"buck" voltage, while rotating it the other
way will cause a second ary boost voltage.
Thus, we get our buck or boost voltage with
out switching, merely by adding a tap to the
cente r of the Variac winding. Of course, there
is a catch to it, and we still don't get some
thing for nothing. Notice that now the maxi
mum voltage we can apply to the primary of
T 2 is only h alf the line voltage. If we want
to utilize the maximum power capability of
T 2, we require a transformer with a 60 volt
primary winding (when Vline is 120 volts ).
Granted , these are a little hard to come by.
Such animals are in existence, and you might
be lucky enough to come across one. Other
wise, there are two possibilities if you think
the work is worth it. One is to start from

,

'. ,n

" ~
-

1~ IZOY
p-~ ,>\__]sw5 O·' loO
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A versa t ile power d istribut ion system.

Of course it would be very nice to have
both the buck and boost capability with
neither a specially tapped Variac nor a special
transformer for T2. This sounds like some
thing for nothing again, but it is possible as
shown in Fig. 6. Here we utilize the fact that
the line coming into most homes is a split 230
volt circuit wi th a common center. If Tl is
now a 230 volt Variac, we may use the cente r
tap on the input line where we formerly re
q uired a center tap on Tl. Additionally, since
the maximum voltage wh ich may be app lied
to the primary of T 2 is again 115 volts , we
are back to the garden-variety transformer for
the «buck-boost" voltage. Wired as shown,
we do get both "huck" and "boost" operation
without switchi ng transformer leads. The only
p roblem now is to watch out for the ratings
of Tl and the availability of the split 230
volt line. In using such a system, remember
there are such things as building codes. As to

scratch and build your own from data such
as that given in the Amateur H andbook; the
other possibility is to unwind a transformer,
such as a large TV power transformer, care
fully noting the number of turns on each
winding. The primary and secondaries may
then be rewound to get exactly the voltages
and ratios you want. Again, you should con
sult the Handbook if you are not sure of what
you are doing. One little trick here is to effec
tively break the original primary in half and
then connect the two halves in parallel. It is
very important that the number of turns on
each half be identical, so you still have to un
wind the p rimary and count the turns. The
winding is then broken when rewinding the
primary. T apping the Variac is a very simp le
operation. Though not essential, the exact
cente r turn of the winding may be located if
you're a purist. The center of the winding
will be halfway around the d oughnut from the
terminal board. The turn selected should be
lifted carefully away from the outer edge of
the doughnut and a piece of insulating ma
terial slipped between it and the adjacent
turns. The wire should be cleaned and tinned .
A lead may then be soldered to it and then
brought out at the terminal board.
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ARROW SALES-CHICAGO, INC.
2534 S. MICHIGAN AVENUE

CHI CAGO 16, ILLINO IS

PANORAMIC INDICATOR
IP69/ALA·2 See June 73 for conversion data shipping

wt 18 Ibs, October special $22.50
8C453-tess tubos-12# 12.95
Transformer 5~530 volts-425MA-15# 6.95
W2EWL- SSB-RTTY-t'hone Patch Transformer-

Lionel 6 for 4.95
RG54--58 ohm coax-370 ft.-15# 9.95
BC45B IT21 ARC5) e, c.- 15# 4.95
BC696 ITI9 ARC5) less tubes-15# 5.95
8eam Filter--Q-5'er- Navy 1.95
NICAD- Battery 1.49

All orders FOB Chicago-
Subject prior Sale.

Illinois Residents add 4%

5G93 / U R M15 5·22Qme ~HIl & S..eep G en. W I X tl l. Mod. EX 67.15
Mlln ua l1 ( f) with 8093 IP hilco Com. Type H·ll~1) EX " .15
T6 1A/AXT2 T V X' lftlttr . L1k. N.". \7Pe ATJ·A,TK. NEW IT.50
R65 /APN 9 Lora .. Recei ver IIld Ind ica tor . W / Lens . _ EX 51.00
R23/AR C5 19Q·55 0T 1tl1. The " Q5-er" GOOD 11.15
MT7A Mou nti no tor one A RC5 n eeenee EX U iO
8 "325/ U Conlal Relay. SNT. W / 'l8 we Motor . EX 2.'16
UG210 /U Conlal Plu. ' l or 8A32!i Rei..,.. used EX 3 /1.00
CU l 19A Coupler. W /18 I-tube Imp1l11en. tubes EX " .76
RT82 / AP X6 Con,ettl to 1215-1298 me X ·c.her .. NEW 21.75
TS726/UPM 8 1'8l tl APXll./21 Tube•• 10 Diede. ..GOOD 14.1i0
UP M8 Manual Nlnhipi II llS1.&. Pottpald NEW J.1t
Rl I8 / AR CI IOO- 156mc x cet vr . W /tubes & DN9 _ GOOD 19 .75
MT 2S0/ A RC Mountl no lor ARCl , ARC" I nd ABCU EX 1.85
C732 / A RC2 Cunt rol Bolt for ARC2 Transceiver . .. .. ,E x 1.85
T46!!/ ALT7 Xmlftr 168 · '52me W /2·816I • • 100W out. EX 2!.!!0
Sc he matic for T46!! /ALT1 .Uh partl valuea 1.00
Tube TYPI 6161 W /I' late. Grid . Cathode. H eater Con-

nectors . 100 wattl o'pu t to suome, 68 wat ts to 2000me.
EX 7.50

SW R Bridge , M lcromateh-Retlectometcr. 5{l-HIOOmc. EX S.!!!
B lower. AxlYana Typ. 60 C. JI'.M. • 12- 24V. AC/DC EX • .n
Set of 120 Xtal. , Type FT 243 5615 kc thm 8650 ke In

25 ke Increment• . US t ested &. packed , 120 /17.75
HV Probe 50 K V Insula tion. lIOO me l( .erie. rCI. . r."'EW 2.t!!
MeIcr. Wu ton Model 843 500-0-500 mlcroamp. 3" . EX ' .8!!
R E2IA RC!! Ant Reil Y W ille ter &. Vl cuu m Capaet tor EX 1.85
Tl 9 -B.75 120· 4,7!! 12 1-4 .7 5 122-S.7!i .. . . . , . ALL GOOD
S N36 / APS31 W / 5-807a. f8 other tubes , 2- B lowen EX t .25
I D59 / AP AI I W l3n P I &. 16 t ube. EX for P anada ptr. EX 11.75
A PX I leU t ubu. 30lhl or hl l(h quallt,. Plrts . .. . GOOD 2.75
T un ing Unit ror A P X I ...lth 3 t ube• . . . . . . . . . . GOOD 1.00
APN I Xeclvr 4:!Ome W /Wohulator. Len tube• . . ,GOOD 3.85
RI22A / AR NI2 75 me Superhet ... ' 9 tube. &. xtil E X 3.85
IC /VRW7 Wire RK llrdcr. 28 ' -DC. wr 'rcees . GOon 4.50
UP MIIA AFC Chan ll W / i tube. &. . chemat lc .N EW 3. 75

E. C, HAYDEN BOX 294 Bo y Saint Louis
Missi ssippi

Sh ipm ent: FOB Bo y Sain t Lo u is . Term s: Ne t , Cosh.

the ra ting of 'I'I and T 2, there should be no
problem if you just revert back to our simple
equa tious ( 1 through 3 ).

A Versa t il e Distribut ion System
One fairly useful combination of techniques

previously described is ilIustrated in F ig. 7 ..
In this circuit. TI is a standard 120 volt
Variac and T2 is a 12 volt filament trans
former. With SW2 in the positiou shown, V.
is adjustable from 0 to VIIne- With SW2 in the
upper position, Vo is adjustable from VlIne to
10% above or below Vllm.• depending on the
sett ing of S\V3. This system is quite useful for
bench work, and if the loads to be encoun
tered are relatively small. either the "line
voltage" or the "over-voltage" connection may
be used for T 1. Another particularly useful
application for this system is for p rimary
power control for a single sideband transmit
ter. The lower position of 52 permits the de
to be brought up slowly to charge the nor
ma lly high value of filter capacitance in the
power supply. The upper position of S2 then
allows the line voltage to be maintained at
the des ired fixed level. In this application it
might be desirable to be able to switch the
voltmeter between the input and output line
to determine which position of S\ V3 will be
required. Switch SW3 should be set with
S\V2 in the lower position and TI set for zero
output. T his prevents T2 operating as a cur
rent transformer and burning up the contacts
of SW3. In determining the ra tings of Tl and
T2, the following should he remembered .
With SW2 in the lower position, TL supplies
only the current drawn by the power supply
in charging the filter capacitors and to make
up for transformer losses. It is the combina
tion of Tl and T2 together as described for
Fig. 4. which supplies the Full transmitter op
erating load. Also, remember that the con
tacts of S1 and S2 must now be capable of
carrying the Full output-load current.

. . . WlISI

KICK YOURSELF NOW

118 to 148 MC
RI9/ARC-Airc raft Frequency Receiver

Tunable 18# exc. $29.95

instea d of la ter.
Thi s Cen erol Rodio heterodyne freqUency meter and crystal controlled colibrator is
one o.f the best surplus bargains you will e ver see . It comes to you all ready to
plug In ond use . Absolutely no conversion whateve-r is neCe!Sary. It is idea l for th e
h,?m s~ac k . '.' or. for any commerciol lab -, The range is from 160 kc to 30 me
WIth d irect cal ibration and up to 120 me With harmonics. This is 0 secondo ry fr e 
quenc y sto ndo rd ond frequencies co n be reed to within 0 few cycles on the me ter.
Voltoge .reguloted to ex t remes; temperotur controlled.

It we ighs 155 pounds, but this IS because it is built to lost without t rouble for
veers. These un its sold for ove r $3000 for severo l yeors ond have recent ly been adver
tised for as low as $900. We hove 0 limited number of these fabulou s freq meters
for only $75 fob Pasodeno. It is unl ikely thot you 'll ever see these availoble ogo in
so buy now while we still have 0 few left. Ask ony Nov y op obout the lR or osk
W2NSD or W6JTH, both of whom hove used them for yeors. '

C & H SALES CO.
2176 E. Colora do St . Pa sadena , Calif

M Urray 1-7393
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Unbeatab le performance at an unbeatable price.
Only $10.00 ppd.! Complete with 6UBA. 6CW4 tubes
and choice of 36 me. crystal for 14·18 me. output or
49.4 me. crysta l for broadcast band output. Fu lly
assembled as shown, tested and guaranteed. .1 micro
volt sensitivity. Noise figure 2.5 db.

Al so available for CB 127 me.I complete wi th 6UB
and 6AU6 tubes.

WHY DO VANGUARD CONVERTERS SELL
FOR SO LITTLE?

Our devot ion to amateur radio rather than high profits
is the reason. Of course some profit is necessary, and
thi s we accomplish by putting our 12 years of expert
ence towards efficient manufacturing. Printed ci rcuits,
semi-automated assembly, and dip soldering are a
few examples of cost-cutting techniques. Eliminat ing
a case and switch (which you can easily supply your
se lf, if needed) helps keep the cost to a minimum.
Also since we have no dealers or distributors, you
save the 30% to 40 % markup wh ich would otherwise
be necessary.

Our constant re search with new components also
assure s you of getting the best performance that mod
ern technology can bring at a price you can afford.

Vanguard Labs.

•

VANGUARD

TUBE TYPE

CONVERTERS .,

HOW GOOD ARE VANGUARD CONVERTERS?

In a recent comparison test at Wayne Green 's moun
tain-top shack, witnessed by a group of hams, a
VANGUARD 2 meter converter (300·0) was able to pull
in all the signals heard on a $100.00 converter and
with practically the same signal-to-noise ratio. An
amazing accomplishment for a $12.95 converter!

ppd.

ppd.

$13.95

$14.95

$10.95 up

.6-1.6

300·X

MISC. CIRCUIT MODULES
$5.00
$5.00
$6.00

Choice of 1 input tree.
and 1 output fre q. be
tween .6 me. and 160
mo.

A ll above converters are supplied with Motorola ty pe
connectors. For t wo 5 0·239 connectors instead. add
75c. N. Y.C. residents add 4% sales tax.

6 meter nuvistor pre·amp .
CB (27 me.I pre·amp . . . . . ..
TNS noise silencer and squelch

CUSTOM
MAD E

Aircraft

Mar ine

20M

CB
WwV

Int'!.

CH U
CHU

M ore modules and gov ernment surplus equ ipment in
our cat alog available for t Oc coin or stam ps.

Xew series 300 with 3 VH F -UH F t rans istors, c rys ta l
con t rolled oscillator, tuned H. F. stage and low n oise
mixer. On e mic rovolt sensi t ivi ty. Ca refully assembled
and tested. Made in U SA and guarant eed. Available
in t he foll uw ing models for 12 volts D C :

Model Input me. Output me. Price

1
300.0 144·148 50-54 $12.95 ppd.

2M ~gg:~ l:::Ug 2~_ljg tg:~~ ~~~ :
300-Q 144-148 14-18 $12.95 ppd .

1
300. S 50-51 .6-1.6 $10.95 ppd .

6M 300-C W-54 14-1 8 $10.95 ppd.
300-J 50-52 28·30 $10.95 ppd .

300-G 14.0-14.35 1.0·1, 35 $10.95 ppd.

300·A 26.965·27.255 1.0-1. 29 $10.95 ppd.

300-H 5.0 1.0 $11.95 ppd.

300-1 9.0· 10.0 .6-1.6 $11.95 ppd.

300- K 7.3 1.0 $11.95 ppd .
300-L 3.35 1.0 $11.95 ppd .

300-M 2-3 .6-1.6 $11.95 ppd.

j 300-N4 121-122 .6· 1.6 $13.95 ppd.
)300-N5 122·123 .6-1.6 $13.95 ppd.

Fire, Poli ce 300 P I SS 156
t

..
00.

VANGUARD
TRANSISTORIZED CONVERTERS

For prompt shipment please include postal money order or cashier's check. C.O.Do's must
incl ude 20 % deposit. N.Y.C. residents add 4 % soles tax . Include suffi cient postage for 011
items except converters and circuit modules which are postpaid.

VANGUARD
Dept. H-12
190-48 99th Avenue
Hollis. N. Y. 11423
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VANGUARD Model 400

only $ 14 9.9 5 less
Vidicon a nd lens.
F/ l .9 lens with focusing
" C" mou nt- $1 8 .9 5
Type 7038 Vidicon
Grode A $85.00
Geode B+ $75.00
Grode B $60.00
Geode C $25.00
Grode C sui tab le for test
pu rposes on ly.

Save $3 .95. Camero with le ns a nd
Gra de A Vid icion on ly $ 2 49.9 5.$149.95

ELECTRONIC LABS
VANGUARD TV CAMERA

The VANGUARD Model 400 is not a kit
but a factory assembled camera, fully
tested and guaranteed. It is designed
for cont inuous duty and is complete
with self-c ontained synchronizing gen
erators, 4 me. video amplifiers, power
supply, tripod mount and TV tran smitter
tunable from channels 2-6. Video out put
is avai lable internally. Operates with

average room light ing and pictures can
even be obtained with subject luumt
nated wi th as low as 1 foot-candle
when using our lens and vid icon. Pic
tu re sharpness guaranteed to be equal
to the best capabi l it ies of any standard
525-l ine TV receiver. Modular const ruc
tion and printed circuits permit quick
replacement and servicing of major

ci rcuit s. Weighs 12 Ibs.-measures ap
proximately 81/4" x 6" X 6".
Model 400-X with crysta l-controlled
horizontal frequency ava ilable for only
$20.00 more.
We will ship camera and vidicon s on ly
by REA Express shipping charges cot
lect.

Building your own TV camera? The following assembled and t ested ci rcuits wi ll save you much time and money.

POWER SUPPLY with tripod plate- $28.00.
SWEEP and SYNC. GENERATOR. Tested and complete
with tubes-$18.00.
VIDEO AMPLIFIER with MODULATOR and R.F. STAGE.
Tested and complete with t ubes-$20.00.

,
J VANGUARD
. TRANS

MITTERS

FOCUS COIL and DEflECTION YOKE. Professional quality
with full shielding and cosine wound yoke. Complete
with vidicon signal r ing contact , yoke and tube clamp
- $36.00.

More part s available-send I De for complete catalog.

VANGUARD

TRANS
CEIVERS

A ll t r.ansccivc r- s arc complete a s shown ami include 8
s ize " D " b at t cr ies, cen ter-loaded an tenna, and one set
of crysta ls of ou r choice. E xtra crys tals $3. 00 each.

(MARK a-s-same as MARK 1 except 50-54 me.

1
$69.98

MARK 4-Same as MARK 2 except 50-54 me.
$79.98

CB
&

6M

MARK 1-6 transistors. suoerreaeneranve re
ceiver, 100-150 mw. transm itter with 4 crystal
posit ion s. $59.98

MARK 2-10 t ransistors and 1 diode . Crystal
10M controlled superhet receiver and 100-150 mw.

[ t ransmit ter with 4 crystal position s. $T9.98

CB

{

5 watts input. Complete with 6AU8 t ube and
channel 9 crystal. Pr ice $6.00.

& 100·150 mw. input. 4 crystal posit ion s (l CB
1OM crystal included). 3 transistors and modulator

[ fer carbon mike input. Price $14.98.

r5 watts input. Complete wi th 6AU8 tube and
50.5 me. crystal. Pri ce $6.00.

6M 150 mw . input. 4 crystal positi on s (1 at 50.5
me. included). 3 t ransistors and modulator
for carbon mike input. Price $14.98.

Note : ~[ ud\lla l or s for 5 watt t ran sm itters only $6.50.
Complete with 12AU7 a nd 6A Q5 tubes.

T rnn slstorlzed transmitters opera t e on 12 volts D .C.
T ube t ype t ransmitt ers require approx imately 250 volts
D .C. plu s 6.3 vo lts for t he fi lament s.

For prompt shipment please include postal money order or cashier's check. C.O.Do's must
include 20 % deposit. H.Y.C. residents add 4 % sales tax . Include sufficient postage for all
items except converters and circuit modules which are postpaid.

VANGUARD
Dept. H-12
190-48 99th
Hollis. N. Y.

Avenue
11423
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.Jirn Kyle K5JKX
1236 N. E. 44th St.
Oklahoma City, Okla.

Bandpass Coupler Design

"Some commercial and amateur transmit
ters and receivers too have employed 'broad
band' tuned circuits, but few articles for home
construction incorporate such conveniences.
Can you help me find out how to design
these?"

That was the gist of a letter from \V5TIH.
which sparked this article. He commented
that he had been tntally unable to obtain any
data at all- and when \ve went looking through
our reference library. sure enough there was
virtually nothing on the subject .

FIG I
Various bandpass couple rs

With the thought that probably many more
of us would enjoy the convenience of broad
band operation, in which nothing need be re
tuned excep t the vfo when changing freq uen
cy, if only the da ta were available, we have
cooked up from all the data which is avail
able a design technique which is particularly
adapted to ham use. I t's somewhat involved,
but noth ing more than ordinary arithmetic
need be used to work it out. The result is
still subject to a bit of "cut and try", but
brings you aut closer to target than if no de
sign at a ll were done in advance. And the re
sult is almost effortless operation, with a band
pass-coupled transmitter.

Before we get into the details of the pro
cedure, let's take a quick look at the various

types of bandpass couplers available. All of
them are simply overcoupled double-tuned cir
cu its; the differences are in the ways in which
the tuned circuits are coupled together.

Fig. 1 shows the six recognized types of
bandpass couplers. That at A is both the most
widely used and the least simple to work with;
it consists of a pair of tuned circuits with only
inductive coupling between them. At B is ap
proximately the same circuit except that the
inductive coupling has been replaced by
a pair of links. Though popular, neither of
these couplers lends itself well to predeter
mined design techniques.

The couplers from C through F may not be
so familiar to most of us. They rely upon hav
ing a reactive element which is common to
both tuned circuits, and the coupling factor is
determined solely by the ratio of this coupl
ing element to its similar reactances in the
rest of the circuitry. For instance, in the top
coupled capacative circuit of C the coupling
factor is equal to the ratio of the coupling
capacitor to the geometric average of the two
tank capacitors . For small coupling, the cou
pling capacitor must be very small. At D is the
top-coupled inductive circuit, while E shows
the bottom-eoupled inductive circuit .

The one we will be working with, however,
is the bottom -eoupled capacitive coupler
shown at F . This one uses reasonably la rge
value coupling capacitors ( the larger the ca
pacitor, the less the coupling) and is most
adaptable to general ham applications . In this
circuit, the coupling factor is the ratio of the
geometric average of the tank capacitors to
the coupling capacitor. If both tank capacitors
are equal in value , say Cn , then coupling fac
tor k equals C, /C,.

For any of the mutual-reactance couplers
to work properly, inductive coupling between
the coils involved must be eliminated . This
can usually be achieved by mounting the coils
at right angles to each other; adding an alu
minum shield between them helps too.

The coupling in this circuit works th is way:
At resonance, circulating current flows hack
and forth through the input tank circuit made

1
L

c

F

1

E

B

o

A
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up of L, Ca> and C, in series. The voltage
developed across C, depends both upon the
current and upon the reactance of Cc; the lar
ger the reactance, the less voltage. However,
C, is also a part of the output tank, and any
voltage developed across it is also applied
across Land Ca (on the output side) in series
with each other. This in turn causes current
Row, which results in circulating current in the
output tank.

TAlll.I; , . T• • • Q , ,_Ion, '.""' . '.,,".p,.........,....d _I........ nd...... h ' 0' "'n""" • • <I"."•.
The bandpass action comes from overcoupl

ing of the two tanks. If each tank has the
same Q, and coupling factor k is less than
l /Q, then the two are "undereoupled" and
power transfer will be less than maximum.
When Q is held constant and k increases (by
reducing the value of C, and returning the
tank to resonance ) until the product of k and
Q eq uals I , we reach "critical coupling" where
power transfer is maximum. As k is increased
still more, we find a dip in power transfer
at the resonant frequency, but two new peaks
spaced approximately equally on either side,
which are about the same amount of power
transfer that we had at crit ical coupling. Mov
ing alit past the peaks, we find power transfer
dropping off again; after it passes the reso
nant-frequency level, it drops rather rapidly.
This is the "cvercoupled" cond ition.

Ily holding the product kQ to 4 or less,
the "top ripple" or difference between reso
nant-frequency power level and peak power
level can be held to less than 6 db, In the
design procedure outlined here, a choice of
O.S d b, 3 db, and 6 d b is give for top ripple.

The more violent the top ripple, the nar
rower will be the out-of-band region . Also,
the higher the operating Q must be. In prac
tice, the top rippple of O,S db will usually pro
vide plenty of out-of-band rejection while
keeping the passband reasonably Rat and per
mitting reasonable values of Q in the tanks.
For these reasons, it's recommended that this
value of top ripple be used unless there's a
special need for one of the other values.

\Vith the circu it of Fig. I-F, as coupling is
increased the lower peak tends to stay fixed in
one spot while the upper peak moves higher
in frequency. This requires that tune-up of
such a circuit be done at a frequency other

lucaluca

TRANSISTORS UNLIMITEO COMPANY
Post Office Box: 442

Greok Neck, New York

Office : 462 J ericho Turnpike,
Mineola , New York.

SI6-P;6-7221

BUT HE CAN 'T UNDERSTAND HOW ANYON E CAN PAY
SUCH HIGH PRICES WITHOUT BE ING COMMITTED.
LENNY AND PAUL KEEP INSISTING THEY CAN STIll
MEET OR BEAT ANYONE'S OFFERS.
CRAZY? HURRY AND FIND OUT!

SG-J, 2, 3. 12, URM-25, 26. 48. TS. BC·312. 342,
610, 669. ARC·27. 34, 52, TED. TCS, TRC·I, 8, SP·600,
R·388, R·390, CV-43 /APR-9, TN-131IAP R·9 RT·66, 67,
68/GRC, R·1 08, 109, nO /GRC , Ri ·70 / GRC. PRC·6, 8,
9 and 10 and any other mi l itary electronic gear that
you may have to se ll or trade.

COLUMBIA ELECTRONICS
4365 WEST PICO BLVD., LOS ANGELES 19, CALI F,

PSYCHIATRIST FOUND

HA LLIC RAFTERS. tram Lstorlud short wave tnnsmltttr
reeeteee, lraoaceher. Model ;r Fl>ll 200 . S ub unt ts
below are oompletely ....embled.
V.F.O.- J' h lloo 2Nl145 transbtou and ecmntete tuntnc
eempcnents endowed In metal cue. . . . ,.. . . . . . . ' S15.00
I .F. Strlp-I'.C. Board, at least 32 P ht lco Transla tors ,
10 crystal• • completely a6lembled ; 2N1H2. 2N1743 etc. 25.00
Receiver H ete rodyne Board, 9 crystals , 6 t ranslators . In
UF and oscilla tor circuit . Includlni 100 KC crys ta l 1lI.00
110 volt AC blower motor on metal boa rd with heat
sinka for 10 power transistors , TO-3 , 5.00
F requency se lector with transhtora and crystah. etc. 10.00
}feta l fro nt plate f .OO
16 Knobs, comp let e set ,. . . . . . ....... 2.00
D ial D rum-marked . . , . . . . . 1.00

All transist ou are mounted in trans istor locke ts for raU'
removal.

Pract ically rom plete unit with output rhaslls and partl 200.00
P arts for above. rolls. if , for t uni n.. etc ,ear h .25
3 Watt amplif ier Kit . 5 t ranslnor 12 POwerl . with 3·

SQ. printed ci rcuit board and Ir hematlc 6.00
Tran si ltor Tuter Kit. with 0· 1 mete r and Ichemallc 5.00
Code practice module assembled on 1\4 :II: 1% board with

Instr uct. . ,........ . . . . . .. ...... . 90
Voltai c Sel enIum Celh 1" :II: 1%" mounted ; Le ather cue,

ISekonlk) .. .. 2.25
Keystone LI&hl :o,;('nsltlve 0 -50 mtcrcammetee In rase 1.50

% mnuon tran~ htors. d l"de" . l UO.HOI) f'l eet roIJ lle» 81U1
tantau-ttcs.

Write for Free Cahlog.
Minimum order $3.00 prepaid , Postage free USA.
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than the genera lly used mid-frequency.
At this point, we're ready to sneak a look

at the design procedure. Basically, we're going
to pick a working Q to suit the passband we
want, then adjust the value of k to put the
passband limits at the right place. I t's quite
possible for this procedure to d ictate an im
possibly high value for Q, or an impractically
low value. In such a case, vou rnav have to
modify either your passband or the level of
top ripple.

For the same passband, higher top ripple
and higher Q go together. If you design for
0.8 db top ripple and find yourself coming up
with a Q of 4.3, you can move to 3 db top
ripple and the required Q will increase. Sim
ilarly, if you're designing for 6 db top ripple
and need a Q of 10,000, moving to 0.8 db top
ripple may bring the Q value down to a rea
sonable point.

For a fixed amount of top ripple, a nar
rower passband requires h igher Q. If Q is too
low, you uught try sett ling for a little less
bandwid th. If too h igh , expand the bandwidth .

To use the design procedure, now, we must
fi rst decide upon our freq uency limits, the
amount of top ripple, and the tube opera ting
conditions (plate voltage and current at res
onance ) .

Use Chart I , the frequency limits, and the
top -ripple specifica tion to determine required
tank Q. Then use the Q and Chart I again to
determine k. Finally, with Q and the fre
quency limit s, determine the "tune-up fre 
quency". In the rest of the procedure, when
solving for react ance, this will be the frequ en
cy to plug into the formula.

Now, with Q and k settled, drag out a big
sheet of paper and some sharp pencils. \Ve
have some arithmetic to do. There are at least
six steps- usually eight are required :

I e-Calculnte effect ive load resistance R I

from the tube operating cond itions and the
formula H, = E b/ 2Ib.

2-Calculate X, and X, from Q and H, by
using the formula X, =X, =H, /Q/ .

3-Calculate the value of L from XI> tunc
up frequency, and the formu la L = 6.28 flXI .

T his is a final value.
4-Calculate C from Xc, tune-up frequency,

and formula C = 1/ (6.28 f X, ). This is an
intermediate value only.

5-Calculate C. from k and C, and the for
mula C. = (I + k )C. This is a final value•
incl ud ing tube and stray capacitances.

6-CalcuJate C, from C, and k, using for
mula C, = C./ k.

For those applications in which the input
and output see eq ual values of load resistance,

' 04

the design is complete at this point. However,
in most cases the output load resistance is
much less than the input Ht ; in such cases,
matching is most easily done by capacity taps,
and the values of capacitors making up the tap
point must be calculated .

".
J' OUT

"

FIG 2
Output tap

These calculations are done using reactance
rather than capacitance values , and the re
actances are then converted back to capaci
tance using the formula of step 4 above. The
two reactances which must be calculated are
X, and X, (See Fig. 2 ) .

To find these reactances, we must know the
resistance of the load, the RI for which we
designed the circuit, and the reactance of C Il 

The only one of these three which we may
not have readily available is the resistance of
the load .

If the load happens to be an antenna, its
resis tance will be known. If it is, however, the
grid of a following Class C amplifier stage,
we're going: to have to find out what the aver
age resistance is. It won't be simply the value
of the grid leak, though, since the grid draws
some power whenever grid current flows.

The simplest way to determine this resist
ance is to measure the R~IS valu e of the HF
grid voltage, and the grid current, then use
Ohm's Law in its R = Ell version to get the
effective load resistance. HF peak voltage will
he approxima tely eq ual to the actual DC bias
voltage developed; you can take the developed
bias and the DC grid current, and you won't
be too far wrong. Thus if the next stage de
velops 90 volts of bias with 3 ~IA of grid
current, the effective resistance is about 30,
000 ohms.

Now that we have all three factors known.
let's figure the reactances involved. Xl' the
reactance of Ct> must be equal to XCa t imes
the squa re root of the ratio (Rnext/ R t ) . X~ on
the other hand is merely XC Il minus Xl'

If a 50-ohm antenna is to be tapped onto
a coupler designed for an R I of 2500 ohms, in
which the reactance of Cll. is 18 ohms, then
Xl would eq ual 18 times the square root of
50/ 2500, or 18 times 1/7.1. This comes ou t
to 2.54 ohms. X::: would then be 18 minus 2..54 ,
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or 15 .46 ohms,
Shou ld the actual load resistance offered by

the next stage be larger than the value of
RI for which you designed the coupler, then
a shunt resistor must be added to reduce the
total load resistance to design value. The value
of this shunt resistor is found by multiplying
the actual load resistance times RI. then di
viding the product by the difference hetween
actual load and R,. If actual load is 30,000
ohms and R I is 2,500 ohms, then R llhunt would
be 30,000 X 2,500/27,500, or 2,730 ohms. A
2700-ohm unit would be suitable,

However in this case mos t of the power will
flow through the res istor, rather than the true
load. The ratio of power in the two branches
will be the same as the inverse of the ratio
of their resistances; if 3.27 watts is flowing
in the output of the previous example, 3 watts
will be going through the resistor and only
27/100 of a watt will go to the actual load.
There's no way around th is drawback; the only
thing you can do is to change operating con
ditions of the next stage so that its input
resistance is more close to the design value
of R I , For instance, grounded-grid amplifiers
always have low values of input resistance.

To see how all this comes together in prac
tice, let's work out an example now. Let's as.
sume that we have a 6146 which we're going
to use in a 60 watt (or so ) exciter, and we
want output essentially constant over the range
from 48 to 54 me. We intend to run 600 volts
to the tube, at 120 rna, and it's going to feed
a 50-ohm load which will be an antenna from
50 to 54 me and a flat link to a triper in tbe
48-49 .333 me region.

We said output should be "essentially con
stant" so let's use the values for a top ripple
of 0.8 db. This varies only about 10 per cent
over the passband. \Vith our frequency limits
set at 48 and 54 me, and top ripple set at 0.8
db, Chart 1 gives us a value for Tank Q of
~ times (Fh + F1 ) / (Fh-F1 ) . This comes
out to be ~ of 54 + 48/54-48, or ~ of 102/ 6,
and a bit of cancellation brings us to 51/4.
The slide rule solves this for us and yields a
Q value of 12.75.

Now let's get k. Chart 1 tells us it's 1.4/Q,
so back to the slide rule to find that 1.4/12.75
equals 0.1105.

Now to our six steps of calculation. R
I

comes out to 600/ .240 or 2500 ohm s. X, and Xl
come out to 2500/ 12.75 or 197 ohms. To get L
we must know the tune-up frequ ency, which in
our case is 52-52/25.5 ) or 52-2.04, or 49.96
me, Plugging this into our equation for L gives
6.28 X 49.96/197, or 0.62 microhenries.
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ALL_BAND RE CEIVER
BAR GA I N : ConUnuo ul
tuninl: 550 kc to 4.3 IIlC
Voice, CWo M CW. H-4~/
AItR·7 h... 2: Ilicu RF,
2 stuel 4~5 kc IF,
l e parlte Local O! C. wfVll
AF. S -J,feter, NOlle -Llm
Her, Cryau l .It non 
crYl tal IF Pa.. In 6 pa..
lelectlol1l. Le.. pwr IPIy
but w/pwr I Pb' dwc.
complete H a nd book , and lIluch otber data. Cbeell:ed 149 50
100 "," perfect , fob LoI Af1&'el., onb' .,.,. , ... ,. , •

Add $30 tor 115 /230 , 50 /60 C)' pwr I Ply. Add $20 tor
mDdIUceUon hy U ~ 10 ~S B by I ddltlon or Product Detector,

TIME PA Y P LAN : An) ' purchase wtlilnc $160.00 10%
Dr more. down payment only

AR C- S Q-5' er Hcrr 190- 11 50 kc 1'1'/ 85 kc IF·I . Ule II tad
conven er t or abo,e or other revfl . Checked eleetrf-
calb' , _ /Iou of tech. daU, w/ l pUne 1I:noD. 9 Ihi 14.95
tob LoI Ane. ., ".,., ".,. ,.,. ,. , .

(Add J3 for n tra - ..lean lelectw u nit,)
NAV Y' S P R I DE, RBS RECEIVER 2-20 mc If-tube luper het,

checked &; rea dy to Ul e, w/p,," IPIy, tecb data, 69.50
fob Cblrll8wn, S, C.. , _ .... __. _ . _.

AN /APR · 4 RE CEI VIN G S ET : Tune 38 w 1000 me . Includel
TN- Ill , 17, Ii/APR 4 : p luc : handbook ; ehe..lI:ed. 179.50
crtd OK tob LoJ Ancl le l . . . _ ..

Add SOO for TN- I ll. 975 -2200 mc: add $125 tor T:S-54 , 2175 ·
4000 me : add $30 tor AlI /FM u nion ot tbe reer, w/ 80 C7
p,,", I Pb" ; add $90 fo r 60 cy P a nedapter SO IIlC :!:: 1% IIlC IP·
111 : a dd $12.5 ror ROP P l ne depter w/5~ C R. 30 mc ± 5 IIlC.
FM RCVR / XMTR 30-40 me, 50 W P D. 120. , 60 cy AN I

FRC-6A ; In rack cabinet wr metere, epkr, etc. 79.50
Xlnt . . . . . . .

LM f REQ. ME T ER 125 kc w 20 mc II com bln. netee. teeq.
mett'r 8< lienal eeuree , CW or Alt, accuraC)' .01'l- , n 1
caUb. Clean. chedr.ed, 100S utd. _ /olue, da ta , 57.50
18 Ihi tob LA _., .

Add $22 tor UtI I PIy w/pluc l , data, or $10 tor E AO, con, ..rtl
for I.M w/pana , d ata , In..tuded.
T S · S2S/ U R, 20 -400 me, Ilmllar GEIlTliCH n t-I. Crntli.

001 '10. \V/ ha a dl>oolr luppleme nt .l1,tne lupolelllentary :It I
eheck po lnll '" Ins truct. to ". , . close ly a pPfOlch CT7~lll
a llCUfaC)'.·' W / lChemat lc, Inst ru ..t., pwr I pl1 data , 199.50
elf'an. d1ecked. 100,," rrtd_ fob l .os Ane.

B ERKE L E Y COU NTE R :tt 5~71 II bi l ic 0-2 lIle freD. mf'tt'f
plUI utender to 42 IIlC 100 '; OK &Tld. ..-/boDk. 795 00
fob LoJ .lnp1.. 0111:1 . , _ __ •

P W R S P LY FOR ART -I S & OTHER X MT RS. 7950
llh 50 /80 C'I' In botb HV'I out . N,,-..- •

TEST SCOPE TS·S4/ A P 40 0'-3 mc ± S db. 3950
T.eN IllIIulatel 5- sereen. aead7 to DIe •

TE KTRONI X S CO PES crtd OK '" corr eou., ..-/booll:l : 1t5UA :
DC to 11 IIlC; HftllL 30 my/clll ; Iweep Cltlb. 395.00
Uf/ Clll ; caUb, derl eoctlon .. ,. _,. , ___ __ _.
jt514AD 11 l ame p luB vreeo Delay Lt ne 450. 00
:tt1513 : HV aeee l. for pullel. 20 IIlC Pili 4n.Go
1tS1 5D .- .col'll adds yery I low IWllIlPI !95.0&

HEWLET T-PAC KARD GOOD I ES utd OK & w/ booll:l : 00
jtlND Secondary Low F'rf' Q. Stand ard .. 295.
.%t202A IAw-FreQ. Function <Hnentor 295.00
it" IOA all -purpoae . VTVM up to 700 IIlC . 150.00
:tt520A Deeade S ealer ehan lrtll 10 mc to 100 kc.

n Schmidt 'rrteeer addfld, how nice I .. ,. 295.00
jt<tOO D a e rtvm plul Ind. Contr. jt200A dc: mc converter

enablel a e & de VTVlf use do'lt'll to II 10"- ..
1 m, t ull ...le. AI lIair 265.00

LP S IG NAL GE N E RATOR 9~ lIle to 50 IIlC 199.50
1"- , callb Vo 10 1,0 't, r-OmDfete , eertUled

TS·4 I,A/U S I GNA L G E N•.07~-40 mc I '; , nl 279.50
ClUb.. Vo ClU b. w 1.0 Y. Ceft lf.

GE N. RADiO :tt805-C MI CRDV DLT ER 16 ke w 50 me.
I , Into 37% ohml . L ib new, 100 "," crtd . 750.00
w/book. Rerular $2250 , only _

M£AS . COR P . :tt80 S IG NA L GE N. 2-400 me, % 'lW. 375.00
Vo ..lIb _ to 100.000 \19. Certltled

NAV Y LAE-2 MI CROVOLTER 520 -130'0 me. new , 12950
w/al l cham. cordi . book _. •

C·BA ND MIC"ROVOLTE R A N/ UR M-35, 4.45 · 8 kmc . - 10'
to 0 dblll , ..- /a ll pube mod . ClpBb lllUel . I nternal 295.00
4t10 l"Y p..-r Iply .

BOON TON :tt202·f M ICR OVO LTE R 11~ - 225 IIlC, 27500
liP to 0,' , e lV /AM / n t. new, ..-Uh book •

BOONTO N .1:1 52A C ITI ZE N'S BA ND M IC RDVDLTER 1-5
mc for TF 20 -28 me for RP'. AM 8< nt. w/i mod.
f re Q. Up to 100,0 00 Uf . Termlnat M cord, p,,", 225.00
IP]Y, book. IUtd .. . . . . .

)(. · BAND MI CROVOLTER T S -1S9B/UPM -I O, 8.~- 39500
!l fI kmc C\V/FM/P~L --A3 to 4-30 dbm _ _ _ _ •

W ESTO N IN D US T RIAL _T YP E TUBE AN ALYZE R Mod.
618 Tnle 9B hll 8 meters, 4! controill. W /booII::. 179 50
n e. "'00,. rt'rular $1100 , onb' . •

NEW LOW PRICE on unlrfad"'d S ILICON DIODES, ...rloa.
PIV' I & currenta. lome rood. lome bad. you rflde 295
t he m I'l'1tb I nst ruetlon Included. 100 tor only .... •

PLE NTY MORE W OND ER F UL M ATER IA LI A.II: for ~ur
nl'edll We ALSO BUY your e:U llSI mdse.

R. E. GOODHEART CO., INC.
Bax 1220-GC BEVERLY HILLS, CALIF, 90213

Phonl!S; Area 213, office 272-5707. messages 275-5342.
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5ELECTRONIC5
420 MC TRA NSCEIVERS
Mfg. by link tor use in th e 450-470 me. comme rcia l bond.
But it con easily be converted for use in th e 420 me
amateur bond. These uni ts conto in two 6 -e , or 12", vi 
brator-type power supplies lone for receive, one for tre ns
mit l .

TRANSMITTER: 5894A tripler eed finol use tuned lines.
All preced ing stoges ore slug - tuned.

RECEIVER : Uses 6)4 r.t. Amplif ier and 3 tunabl e co... ities
diode _m iller . Xtol-controlled oscillator choin with 6AK5
as final-tripler. Output wi th a tuneable coyity for tonk
circu it. h t d . treq. 39 me; 2nd i .t. freq., 5 me con 
tains 6 i.t. st ages ; xte t-cent reued dual conversion.

"The t ran smitter tripler and 'ino l ampl ifier con be eosily
removed and used to ge t on 420 me by driving with your
exist ing 2 meter tran smitte r. l req. a pp:ax. 2·3 watts of
r.f. drive ) .

The receiver front-end can also be removed for use In

a home-brew receiver. This dandy unit a lso contains 3
plug. in xtal ovens supplied with aU tubes, xtals, speake r,
mik e, control box a nd cab les, and a ntenna ehenqe-ever
relay. All uni ts are used, bu t in good condit ion. This is
th e bes t deal we bc ve had in a long time for th e v.h.f.
amateur. These units are useable " as is," or can be token
apa rt in sec t ions to use as your imagina t ion and technical
skill permits . All parts are useable in some phose of ama ·
teur work . Schematic supplied. Cot. #S-7104.
Price If.e. b., Philo ., Pc. I . $34.95

MORE LINK TRANSMITTER
RECEIVERS
Some specifica t ions as our $34.95 uni t except t he VI

brators, 5894A, cables a nd mike are missing. Most of th e
sma ll tubes a re incl uded . Th ese units are exce llent fo r
s t rippi ng a nd using th e tripler-cmplifier chassis to get on
420 mc wit h about 2-3 watts drive on 2 met ers. Type
8298 tubes may be subst itu ted for th e 5894 a t reduced
output. Cot. #S-7 129. Price . . $9.95

KAY ELECTRIC TV EQPT.
MARKA-Sweep Mode l I. F. 20 -50 Price : $29.95
MARKA-Sweep Model RF-P all 12 channels. Price : $39.95

ELECTROFAX SIGNA GUARD
BRAND NEW-made for bonks for encodi ng savings ac 
counts passbooks. A CADCETEERS DELICHT.
Partial list of ports:
Dual High Voltage Power Supply using H. V. SELENIUM
rectifie rs opprox. 2000 V.D.C., t iming motors, rock and
pinion drive syst em, 2 projection la mps and sockets, ee
jective eye piece lens, fibre optics, com t imer, pilot
lights, relays e t c.
All this in a betutiful NEW sloping a lum inum cabinet.
Shpt. wt. 50# Price : $14.95

METERS
0 -1 - MA D.C. 2y," Rd . Rugg. @ $2.95
0-5 - R. F. omp, 2 Yz " Rd. @ 2.95
0-2- R. F. amps 212" Rd. @ 2.00

iThermo couple)
0 -IS - V.A.C. 212" Rd. @ 1.49
0-50 MA. 2 Yz " Rd. Rugg. @ 2.95
0-200 V.A.C. 212" Rd. Rugg . @ 2.50
0-300 V.D.C. 212" Rd. Rugg . @ 2.50

MOBILE MIKE
Shure Dynam ic high impe da nce push t o tolk wi t h 5'
coi led cord & 4 pin Amphenol Mike Connec tor.

Price : $2.95
P.M. Speak er in 5Yz" Round Metal Case 6--8 Ohms.
V.C. MIKE Cr SPEAK ER combina tion. Pric e : $3.50

PLATE TRANSFORMER
5894A TUBES
Price $7.95 ea . or 2 f $15 .oo

Pri : 115 -e, 60 cr. Sec : l 000-650-0-650- lOooV at
Cot. .:tS-7119. Price . . . . . .....

750 mo.
$10.00

FILAMENT TRANSFORMERS
RCA COLOR
WR-61A

BAR GENERATOR :
Pri: 115 or 230
:: S-7119. Price

Y. 60 cy. Sec : 6.3 v.c.t. at 6.50. Ca t.
_$1.00

Produces 10 xto l controlled color bars for color TV set - up
and a lignment. Also gives sound ca rrier and Pill. ca rr ie r
on channel #3. LYminonce signa ls at edge of bars ore
supp lied to chec k regis t ra t ion. POS. OR NEC. color sig
nals also produced for 75 or 5000 ohms video circuits.
USED-COOD S-6998A ... Price : $29.95

MODEL WR-36A
Produces block and white dots , calor ra inbow pattern,
and 0 3.58 mc subca rrie r for al ignmen t a nd adjustment
of color rece ivers. Has RF output for inse rt ion of signa l
into receiver ontenna terminals ond eidee output.
In excellent condition . Shpg. Wt., 30 lbs.
Cot. No. S-6998A $24.95
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All prices are F.O.B. our warehouse Phila
delphia, Pa.

All merchandise accu rate as to description to the
best of our knowledge.

Your purchase money refunded if not satisfied.
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5ELECTRONIC5
SUPER PRO PO~ER SUPPLY
In eit he r rock or ca binet mounting type-excellent con-
dition. Shpg. wr., 60 Jbs. Cot. No. 5-6609 $12.95

FIELD TELEPHONE SETS
Type EEa. Complete in carrying ca se. Shpg . Wt., 18 Ibs.
Cot. No. 5-6443 " ' $7.95, 2 for $15.00

TUBE REPLACEMENTS

RELAY RACK
19" Wide x 791;2" panel spa ce. 17" Deep behin d ponel.
Shpg . Wt. 175 Ibs.
Cot . No. 5-6665 $29.00

DO IT YOURSELF
K.W. Silicon Rectifier a ssembly kit- consisting of diodes
end resistor capacitor network. Full as semb ly inst ructions
inclhded. Con be used in eit her full wove center top or
full wave bridg e configura t ion- up to 3500 volts at 1
amp , . . . ... ... ......... ...... . $19.95
Higher power kits or custom built units av ai lable on
request .

BRUTE PO~ER SOLID STATE
SUPPLY KIT

TOP HAT TYPE SILICON
RECTIFIER UNITS

Husky mil . spec. transformer-choke combina ti on to supply
HI (, LOW Voltage a t plenty of current for any of the
modern 150-300 Watt P.E.P. Transceivers or Exciters.
At full ra t ed current (300 mils or better) regulation
better than 10 % . full instuctions and sch ematic included.
PRICE: $19.95.

DIRECT PLU G IN REPLACEMENT. NO RE-W IRING NEC
ESSARY. At least 60 V more B+ and current ca pabilit ies
up te I amp . D.C. for item # SA.

Repl ace th e fall awing tube type ~ # 5Y3 , 5iJ4, 5Y3G,
5Y3GT, 5V4, SV4GT, SAU4, SH, SW4, 5Z4, SAW4,
SV3, SAS4, SAX4, SAZ4.
PRICE: $1.95. ITEM :ttSA
ITEM # SB
Replaces 5X4 (; 5Y4
PRICE: $2.25
ITEM # SC
Repl ac es SR4, 5R4GB, SRAGYB,
PRICE: $3.95
ITEM : #SD
Replaces SZ3, 80 (; 83
PRICE: $1.95
REPLACEMENTS FOR ANY RECTIFIER AVAILABLE UPON
REQUEST.
SPECIAL DISCOUNT fOR LARGE QUANTITIES. I Yea r
Guorontee.

RTTY TAPE SALE
Yellow paper tape 11 116" wd 8" 0 I Droll. 1" 1/ D.
Oiled! Sold only in sealed boxes containing 40 rol/s each.
Shpg. w r., 46 Ibs. Cat. No. S-6319.
Price $10.00 (Get one Box Free )

(J omp. l @ 1
100 ·200 PIV
200-400 PIV
400-600 PIV

600 PIV
700 PIV
800 PIV

1000 PIV

MA max. leakage.
pri ce 11 c eo.
price 14c ea.
pri ce 24c ea .
price 34c ea .
pri ce 36c eo.
price 38c ea .
price 49c ea .

STUD MOUNT SILICON TYPE 1032
All 5 amps.

Terms: Our terms are cash. All trade and cash
discoun ts have already been deducted in our cata
log quotations. All prices are net F.O.B. Phila.

200-400 V
400-600 V

'00 V
SOOV

1000 V

price 39c ea .
price 49c eo.
price 69<: eo.
price 84c eo.
price $1. 99 eo.

SELEC I R O N ICS buys surplus inventories, close
outs, overstocks . . . anything electronic. Please
put us on your bidders list.

SILICON RECTIFIERS:
ALL 10 AMP. D.C.

1206 S. Napa Street
Philadelphia, Pa.
HO 8·7891 - HO 8·4645

DECEMBER 1964

P.I.V.
100
200
300
400

Price
$1.00

1,50
2.00
2.50

2 for
$1.50

2.50
3.00
4.00
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•

Using X, and tune-up frequency we find
that C is eq ual to 1/ 6.28 X 49.94 X 197, or
16 mmf. ell eq uals 1.1105 times 16, or 17.8
mmf, while C, equals 17.8/ 0 .1105 or 161
mmf

Since we're feeding a Su-ohm load and HI is
2500 ohms , we must calculate Xl and X2 also
and obtain from them values for C 1 and C2 •

For Xl we plug in values: reactance of ell is
176 oh ms at tune-up frequency, so Xl eq uals
176 times (50/2500) V, or 176/7.1, which
comes out to be about 24.8 ohms. X2 is
simply 176 minus 24.8, or 151.2 oh ms. Capaci
tances eq ual to these reactances at tune-up
frequency are 127 mmfd for C 1, and 20.8
mmfd for C2.

6146

Sample design

The completely designed circuit appears in
Fig. 3 with all component values marked .

Once d esigned, a bandp ass coup ler of this
type is simpler to tune up than a conventional
single-tuned circuit. Start by setting all ad
justable elements as closely as possible to the
calcu lated values, with the exception of Ceo
This one should be set to maximum, and then
shorted out with a very short jumper wire as
well. Feed in some d rive at tune-up frequency,
and ad just either C, or L (on the input
side ) for the best possible d ip . This should
be a very small ad justment; it's better to ad
just C Il if you're reasonably certain that L is
at the design value, since CIl is affected by
stray capacita nce wh ich cannot be estimated
accurately. The d ip should be d eep and you
should find no trace of output on the far side
of the coup ler.

Now unshort C, b ut don't change any other
settings. Adj ust the outp ut- tank tuning in the
same manner for a peak in outp ut. C2 is the
one to adjust on this tank if vou're reasonablv
sure of the setting of its inductance. .

Next step is to "rock" the drive frequency
by about 10 per cent either way to make sure
that you have only one peak in the output,
and that it's at tune-up frequency. If you have

two peaks, add some tempora ry shunt capaci
tance across Ce and repeat the output tank
tuning adjustment. The dip in plate current
sho uld still be fa irly sharp and output should
be very small.

Now return to tune-up frequency and re
duce the setti ng of Ce until p late current
reaches design value. Hock d rive frequency
across the entire passband . You sho uld have
a peak at tune-up frequency and a slight
(about 10 per cent ) dip in output at the fre
q uency midway between band limits. Anoth
er peak should be present us far above mid
frequ ency as tune-up frequency is below that
point, and outp ut at the band limits should
eq ual that at mid-frequency. If all these con
ditions are met, tune-up is complete .

However, d on't be disappointed if it doesn't
quite work out this way fi rst time around. As
we said at the start , some cut and try is still
necessa ry.

If the peaks are less than 10 per cent
above mid-frequency outp ut and the output
at the band limits is down below tha t at mid
frequency, coup ling is too loose. Reduce the
setting of Cc a bit more until output at both
band limits and at midfrequency are all equal.
Output at tune-up frequency should then be
0.8 db higher.

If the peaks are too high and the band is
too wide, the coup ling is too great . Increase
the capacitance of C, and recheck.

If peaks are too high and the band is too
narrow, the Q of the circuit is too high and
the coupling is also off. Increase coup ling un
til plate current is correct. If band is still
too wide and peaks too violent, return to
original settings and sh unt both tanks with
equal-valued resistors to reduce Q a bit. This
is pure cut-and-try, but start with high-valued
resistors and work down until things smooth
out. You really shouldn't run into this p rob
lem unless your slide rule slips a cog (as ours
d oes now and then ) , in working the arith 
metic.

Peaks too low and the band too wide indi
cate Q lower than design value. Increase cir
cuit capacitance at CIl and C2 and retune L to
resonance. This will require reworking the de
sign eq uations if the changes are very large.

While our entire approach in this article
has been toward use of bandpass couplers in
transmitters, they are equally applicable to re
ceivers, especially in the signal-frequency stag
es and if output stages of vhf converters . The
same principles apply excep t that the value of
R1 must usually be fixed by a composition re
sistor across the tank on each side. This re-
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TS 4 1SA 400 -1 000 meg signa l generators, AM, PM or CW emission
Ba ird Atomic 16 2 Glow transfer counters .
Na rda Madel 440 power mete rs .
Borg-Wa rner assembly no. 1462 2.7 -3.0 KMC Free running s ig na l
gen . .
Ball antine 300 Volt me te r . . . . .
Millivoc MV-17C volt meter 25MV- IOOOV ...

$325.00
$100.00

$99.50

$325.00
$70.00
$75.00

Patter 8 Megacycle model 47 1 chronog ra ph counte r $400.00

RCA WV 84A DC Microommeter without ba t te ries . . $30.00

TS-497B 2-400 Meg Signal Generator with manual $225.00

All equipment used and surplus, in goad cond it ion.

Orders FaB Cam bridge, M ass.
Sorry we do not issue ca talogs or lists

Tektron ix 5 13 D Scopes .
Tektron ix 51 4D Scopes .

ELI HEFFRON & SONS, INC.

$300.00
$275.00

321 -329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8572

SEND FOR LATEST FLYER
SALES LIMITED TO AMATEURS

NO CONTROL HEADS OR
CABLES AVAILABLE

F M SURPLUS SALES CO.
1100 TREMONT ST., ROXBURY 20. MASS.

617-427-3513

150 MC CRYSTAL CONTROLLED
MOBILES Motorola 41V lOW RF
2E26 Final 12VOC Schematic
Inc luded
FMTRU-41V l2VOC . .$34.95
Cases for above 4.00FMTR·4fV

F. M. SPECIALS
432 MC FM CRYSTAL CON
TROLLED MOBILE Motorola
T44A-6 6/12 DC Power Supply
18 W Transmitter 2C39 Tripier
2C39 Final Receiver is trl~l e
superhet with 0.8 uv. sensltiv
ity. Simple mechanical changes

MOTOROLA T441 necessary to convert these
450-460 MC units to 432 MC

AU Units Complete with 2C39s and Crystal Info., and
Schematics
T44A·6 $52.50
T44A·6A Later, Improved Version 64.50
Cases fo r above . .. 2.50

siste r appears in p arallel with the output im
pedance of the tube on the plate side and
with the input impedance of the following
tube- and at vhf input imped ance of some
more p opular tubes can get below 1000 ohms .
Best bet here is to shoot for a practically
realizable impedance level; this is usually
found with a top-ripple fac tor of 0.8 db .
Though out-oF-band re jection won't be quite
as good as with higher top-ripple factors, i t
will still be better than with single-tuned cir
cuits. For instance, a 50-54 me bandpass cou
pier with 0.8 db top ripple is only 15 me
wide ( total ) at the - 20 db points. and if
three of these couplers are cascaded as they
would be if used between antenna and first
rf, first rf and second rf, and second rf and
mixer, then by the time signals reach the mix
er the bandpass will be 60 db down 7}~ me
either side of 52 me. This is more than ade
quate for good image rejection if the output
if is at least 4 me or more.

For more information on double-tuned cir-
cuits, see references below. . . . K5JKX

References
F. Langford -Smith, Radiotron D esigners H an dbook,

R CA , pages 412 throu gh 422.
I T&T, Referen ce Data for Radio Engineers, 4th ed it ion,

pages 236 through 246.
F. E . T erman , Electronic and Radio Engineering, M e

Graw-H ill, 4th Edit ion, pages 63 through 74.
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INDEX TO ADVERTISERS

To a id you in finding ads which are not running in th is iSS1Je we

ha ve listed the la st ad run by each company in 73.

Jan. 64
Oct. 64
Mar. 64
June 64
Aug. 64
60
July 64
66, 67

86. 87
60
Sept. 64
66, 67
99
Oct. 64
69
73
92
111
July 64
Apr. 64
25
Oct. 64
92
41
Apr. 64
55
99
Ju ly 64

Apr. 64
103
19
Sept. 64
44, 45
Nov. 64
110
Nov. 64
70, 71
89
38, 39
11
74, 75, 76 , 77
73
May 64
B1
Oct. 64
2
103
72
Nov. 64
109
Sept. 64
July 64

Adi ron dack
Afeo
Alco
Algerad io
Al l iance
Alltron ics-Howard
Amateur Elect. Supply
Ameco
Ampl idyne
Amrad
Antenna Spec ialists
Arrow Electroni cs
Arrow Sales, Chi .
Atlantic
ATV Research
Aztec
Barrett
BC Electron ics
Bell
Best
Budwig
Burghardt
Burnstein-Applebee
B & W
Byron Airpack
Call book
C & H
Chemung
Cleveland Institute
Columbia
Cornell -Dubilier
Cubex
Cushcraft
Denver Crystals
Denson
Digication
Dow Key
Dow Tradi ng
Drake
Edit ors & Engineer s
Edwards
Electronic Special ists
Epsil on Records

Evans
E-Z Etch
E-Z Way

Fair
Fichter
Finney

' ·M
FM Ham sales
Fulton

July 64
Mar. 64
60
72
June 64
5
105
93
92
Jan. 64
Cove r I I
99
May 64
July 64
Aug. 64
109
20, 47
Nov. 64
Nov. 64
Aug. 64
62, 63
3
Oct. 64
93
July 64
No.... 64
Aug. 64
Mar. 64
sept. 64
13
Sept. 64
56, 57
Apr. 64
July 64
Sept. 64
43
July 64
111
May 64
Se pt. 64
65
Oct. 64
61
90, 91
Cover IV
Apr. 64
Sept. 64
Feb. 64
72
43
Mar. 64
OCt . 64

Galaxy
Gavin Instruments
Gem Electronics
Gift Shop
Glass, J. J.
Gonset
Goodheart
Gover nment Warehouse
Graham Radio
Groth
Hammar lund
Hayden
HCJ
Heath
Heed
Heffron
Henry
Hi·Par
Hi-Way
Hornet
Hy Gain
Internat ional Crystal
Jaro
retttromcs
Joseph's
Justin
Kit·Kraft
Knox
lafayette, N. H.
l afayet t e Radio
lawrence Eng
linear Systems
Mach
Madison
Mann
Mast er Mobil e
McCoy
Meshna
Metro
Mini ·Products
Mission
Mor-Gain
M& W
Mosley
National
Newark
Newtronics

Northwest
Parks
Path

Pausan
P & H

Nov. 64
Sept . 64
92
94, 95
~8, 49
May 64
May 64
73
Apr. 64
23
93
27
Aug . 64
Apr. 64
106 , 107
47
15
Mar . 64
92
Sept. 64
111
Oct. 64
88
3S
May 64
56, 57
June 64
17
Sept. 64
Sept . 64
Feb. 64
72, 89, 93
Sept. 64
85
31, 92
Feb. 64
Oct . 64
103
61
Sept . 64
Nov. 64
100, 101
Ju ly 64
July 64
73
9
92
89
OCt. 64
July 64
Cover III , 59
88

Poly·Paks
Propagation Products
O'Malley
Quaker
Quement
Ra nd
Ready Radials
Reyco
Roberts
Rohn
RW Electronics
Saxton
Sc ienti f ic Assoc.
Seatronics
sete ctronlcs
Sid eband Engineers
Skylane
step
Space
Spencer
Spitz
Squire-Sa nders
Subscri pt ions
Super.Q
Surplus Spec
Swan
TAB
Technical Material
Technical 5yst.
Telemarine
Telemethods
r er rex
l elt rol
repaoacc
Texas Crystal
Thermoelectric D.
Topaz
Transistors UII .
Trl·Ex
Tucker
U. T. C.
Vanguard
V & H
VHF Associates
Vik ing
Waters
Western (Calif.)
Western (Neb.)
Western Sales

Woodruff
....orl d Radio Labs
Vatter

AMATEUR TELEVISION BUY OF THE MONTH

11 0

GPL Video Amplifier
6' R.F. Modulator

Current List Price
approx. $ 170 .00

Save all the fussy hard work
on your TV Comera f

Write for FREE
catalog

Phone: 203-875-5198

BRAND NEW with all
7 tubes and schematic

ONLY $29.95
plus postage-3 Ibs.

Wired and tested-Chassis
9 V2 x 5 3/ 8

Denson Electronics
Corp.

Rockville, Connecticut
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PNP POWER TRANSMIITER

Terrific " Buy" for the ham, experimenter, and commercial user. PNP 15 amp, 80 volt power
transistor, guaranteed OK and up to specs. 2N174 can be used in almost all commercial 2 way
radios as well as ship-shore radio as power transistor and in most cases will be even better
than original equipment. Most of these we have are made to JAN SPECS. This is also a good
one for transistorized ignition systems. 2N174 $1.50 ea.

SILICON PLANAR PASSIVATED TRANSISTORS

2N717 transistor. GE Manual says this one is elec
t rically equivalent to 2N697 and you know how useful
this one is. Made by RHEEMS, NPN, TO·IS case.

# 2N717 3 for $1.00

Here's a beauty.
70 AMP 500 PIV

$6.00 each

_) a(l)

c, SILICON DIODES

2 Amp 1,000 PIV

$1.00 each

12 for $1 0.00

2N35 General Purpose transistor. We bot up a large
batch of them and after checking random samples
find they are of good quality. l ong leads. Bag of 20
only $1.00.

# 2N35 $1.00

R-27S/GR, 200400 me rcvr. Collins. Ex lnt Condo
$275.00

RT-l 7S/ ARC·27 w/co ntrol box & plugs, GI
ized power supply. Al l for:

transistor
$175.00

Meshna's new Winter catalog now ready. Send 20c

for yours before they are all gone.
MESHNA

19 ALLENTON ST., LYNN, MASS.
All Material F.O.B. Lynn, Mass .

MORE HOLIDAY SPECIALS.

IP· 34 / AP A·I O 2 meter pan-adapter.
31l '-Ie Inpu t . 10 MC band width :
400 cycle power suPPly. Complete
with 311 P -l CUT, all tubes , ache
matle InstruetloDll for ccoseeeton to
80Ud Itate 60 eyele power supvly;
a nd to 18 Me Input, tr desired .
Or see rune 1964 issue of 13. verr
excellent used $30.00

lJ l'a t d lnlVltlng tube sbte lds, lee
F l'b . 1964 Issue of 13 for 1 ptn ,
1* . 2 or 2%" high for 9 mn.
1 % for 2"' hi gh. choice. 4 for $ 1. .0

To take advantage or ..bore recueucns, your order must be
JIOtitmarked on or before Jan. 10. 1965 . a nd mention t hla ad.

NEW ARRIVALS-Big Savings.
B L IT Z BU G- lyP8 I.AC - I by CU'h-Cutt , :SEW.. . _each $3.15
Co. A. feed through capacitor . by-pas, ll"l'nl'r&tor noise. . 5 mfd .

50v DC. 40 amv. ge nerator fm u . :SEW _S1.95

MORE CREAM, below
SKIM MILK PRICES

E F J :160·104. . ubmln la t ure varl.ble capacitor 1.8 to 8_ 1
mmf . 10001' _.. _ 5Oe. 4 fo r $1.75

EFl : 152 -504 . Dual 31 to 305 mmt! 1000 l' va riable capacitor.
Two '" ~ I ha ru one with 50 :1 rla ht angle wor m gear drhe.
Brand ~... ... . .... . ... . .. _ .. _ . $6..50

Lat ch ln l re lay. S ingle 24 l' 60 qele coli , DPST :SO GID
tad•. Ideal for u.e as automatic keYt'r wi th teletype. S ew
$1.15 each _... .. 4 for $6. 50

24 y fila ment tran~former ,. amv. 111 'I' 60 eycle prlman.
~addle mount . 4 "'I~ IUd, . 2 :r I % I I * " , Ideal for ~II)'
or command l et f llamenu . 8h. wt. 1 lb. :Sew 7ge.

4 for 53.00
All ordl' t1. ucept In emeraeney or I'm at a hamre't, , hipped
same daJ' recel 'l'ed. Jo"or f rN " GOOD I E" .heet. , end ,eU ad ·
dressed &tamped en1'elope-P L E AS E . PLEASE-Include 8uffl 
c lent roe DOI tage & Inauranee. AIlJ' e:rceu re turned with orde r.

B C Electronics
Te le ph one CAlumet 5 -2235

2333 S. Mic h igon AYe. Chicogo 16, Ill inois

UNMARKED SWITCHES?
RATS NEST OF CORDS AND CABLES?

Clean up the mess with
A NAME-O-MATIC TAPE EMBOSSER

Wid, and narrow taU-.UdI; .trlp'. lIlalt.. one or two ralaod
liM' profeuional . a l, IabolJ. (Drop a Mnt to tho XYL for
XMAS !) You a n mull anJ1,hlllg trom a:unl to lie,. or . ulteue• .

$5.95 PoItpald In USA.
EXTRA 13 FOOT T .&FE PACKET Sf

Send ChedI; TOOaJ' to :
GRACE SPITZ

801 4095. Arli"ltin. Vlrlinla 22204
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GMT -

Propagation Chart

EASTERN UNm~:·STATES TQ:
00 0 2 0 4 06 as 10 12 14 16 18 20 22

AL AS KA .. , , , , , , , , .. ... ..
ARGENT INA " " 7 7 7 7 .. .. 21 21 21 ..
AUSTRA LIA .. " " " " " " I' I' .. ... ...
CANAL ZONE , , , , , , .. .. 21 21 ... ...
EN GLAN D 7 7 7 3 .5· 3. 5' 3.S .. .. ... .. , ,
HAWA II I ' " 7 7 7 7 , , .. ... .. ..
INDIA 7 ,

" "
,., ,.,

" I' 7' " 7 7

JAPAN " " "
, 7 , 3.S 7 " " " I'

MEXICO , 7 , , 7 7 , I ' .. ... I" ..
PH ILIPPINES .. " ,. ,. ,. t , 7 7 " " "
PU ERTO RICO , , , , , , .. .. .. .. .. "
SOU TH AFRICA , , , , ,. "

, .. 21 ... .. .. ,.
u. S, S, R. 7 7 3. 5· 3. S 3.S 3.5' 7' .. I' " " 7

wE ST COAST .. 7 7 7 7 , 7 I' I' ... .. I'

•
CENTRAL UNITED STATES:TO! . ,.

ALASKA I' , , , , , , , 7 .. ... ..
ARGEN TINA " ,. , , 7 , .. .. " 21 21 ..
AU ST RALIA I ' " " " " 7' " " I' .. ... ...
CANAL ZONE 7 7 7 7 7 7 7' I' 21 21 21 I'
ENGL AND 7 7 , 7 3.S 3. S 7 .. ... .. 7 7

HAWAII I' "
, , 7 , 7 7 .. ... ... ..

IN DIA , t " " " " 7 " " " " 7

JAPAN .. " "
, , , , , ,

" " I'

MEXICO 7 , 7 , 7 , , .. I' I' I' I'

PHILIP PINE S I' " 7' " " 7 , , ,
" " ..

PUERTO RICO 7 7 7 7 7 7 .. I ' ... .. .. I'
SOU TH AFRICA 7 7 7 7 7. " .. ... ... .. .. ..
u. S. S. R. 7 7 3. S 3.S 3. S 3.S J. S- I' " 7' 7- 7

WESTERN UNITED STATES TO:

ALASK A .. .. , t , , , , 7 I' ..' I' '

ARGENTIN A I' " ,. t 7 7 7. .. 21 21 21 21

AU ST RALIA 2I' I' " " " " " 2 .. .. .. 21

CANAL ZONE I' 7 7 7 7 7 , I' ... 21 21 ...
ENGLAND , , , , 3. S 3.S 7 7 I ' .. 7 7

HAWA II 21 I' , , , , , , I' ... 21 21

INDIA 7' 7' " " " " 7 7 7 7 " "
JAPAN ... I' " " "

, , , ,
" " I'

MEXICO .. 7 7 7 , 7 7 7 I' I' I' I •

PHILIPP INES ... .. " U "
, , 7 7 " " ..

PUE RT O RICO , 7 7 7 7 7 7 .. .. .. ... ..
SOUTH AF RICA I' 7 7 " " " " I' .. ... .. ..
U. 5.5. R , , , 3. S 3. S , , 7' " " " 7'

EAST COAST I' , , , , 7 7 .. .. ... .. I'

# Very di fficu lt ci rcuit t his hour.
• Next h igher frequency may be usefu l this hour.

Good: 3-4, 8-9-10-11 ,14-15-16-
17, 20-21-22-23

Fair : 1-2. 5-6-7, 13, 19,25·26,31
Peee : 12, 18,24,27-28-29-30
Es: 1,6,10-11 ,20-21-22-23,31

and Jon 1-2
(High MUF and/or freak conditions)

J . H. Nelson
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WRL'S MM·l0D
ANTENNA TUNER
Spec if ically designed to match end-fed
long wire wh ich is V2 wave, or multiples
t hereof, t o 50 ohm tra nsmitters. Pane l
lamp indicator. For inputs up to I SO
watts SSB. 100 watts CW, 7S watts AM
4xSx4 steel case. Reduces TV!
Kit $10.95

WRl'S NEW! IMPROVED
PORTABLE 12R GENERATOR
Shie lded igni tion . Alternator type corn
munica to r. Inhe rently regu lated. 3 point
mount. Carry ing handle. 12S0 Watts
pea k, lIS VAC. 60 cy .
$149.95
(FOB Milwaukee
Wisconsin) t

WORLD RADIO LABORATORIES
3415 West Broadway
Council Bluffs, Iowa 51504

NOW! THE MOST EX·
CLUSIVE HAM/CB.CAT
ALOG EVER COMPILED.
SEND FOR IT TODAY - '
1DO's OF BARGAINS
CHARG·A·PLAN APPlI ·
CATION. BEST PRICES "..=....;;l.~'" ""=
ANYWHERE. - -
o Rush Me " Blue Book" listing of

Recondit ioned equ ipmen t .
o Rush me my new 1965 Catalog.

FREE!RUSH
ME

.....
(.J

••••••••••••MAIL • • • • • • • CLlP AND MAIL•••••••AND

Kit $2 4 .95

WRL 'S TC6A COMPACT LOW CO ST 5 WATT RUSH
6 METER TRANSCEIVER ME
Fixed - Mobile. Size S" H, 9114 " W, 6" 0,
S W input with 8 Mc XTALS, PTT. Rec.
lh U V, tu nes 49-S4 Mc, AVC, AN l ,
Stable, selec tive,spea ker inc. Wt. 9lbs.
(less P.S.)
Ki t $39.95
Matchi ng AC Supply
Separate Kit $15.95

WRL'S SS-3 " 0" MULTIPLIER SELF POW- RUSH
EREO. NO-RECEIVER MODIFICATIONS ME
Improve your rece iver performance.
New and improved des i~ n of SS·3 Cir
cui ts with ultra high " Q ' coils. Select s
t he signals you want and rejects the un
desired ones. Complete wi th l I S VAC
" bui lt -in" power supply. Use wi th any
superhet having 4SSKC I.F.
Kit $1 5.95

WRL NUVISTOR PREAMP
PRINTED CIRCUITS
PASO- 2 Stage pream plifier for 6 me
ters. Use 2 RCA 6CW4 nuvistors. High
est grade glass epoxy board . Assembled
and ore- aligned for 50 ohm Input -out 
put. Req u ires 60 - 120 VDC @ 10 MA
& 6.3 VAC. (Less 6CW4 tubes) Size 2¥.t"
x 2 lf4 "
PA50·2 Wired $6.37 tz-wee« t rial)
PA - 144 Same as above except only 1
6CW4 nuvistor & for 2 mete rs.
PA· 144 Wired $4.98 (z-week tria l)

RUSH
ME

RUSH
ME

RUSH
ME

c
z
«
e,-..J
tJ

..J-«:;;

•••••••CLlP AND MAIL•••••••CLlP AND MAIL•••••••

: ~R~N~~~bSMI~Hy?HttsPltt~fEli :
: (Fill in coupon and check items wanted-send to WRL) :
• Name _ Call •

• Address •

• City _ State •• •• 0 Cash 0 Charge 0 COD (25% cash with order ). •
• If new customer, send credit info rmation with your c harge order. •

• RUSH WRL'S NEW UNIVERSAL PSA-53A " MULTI· RUSH WRL'S WVG-II " BEST BUY" ALL BAND •
ME PAK" AC SUPPLY. Will pow er most any ME VERTICAL ANTENNA 10 THRU 80 METERS

AM·SSB·CW XCVR·XMTR Simpl e to mount - complete ly sel f sup- ~
Sil icon rec t if iers. Dual HV 60QV/30QV @ porti ng. Rated : Full KW-AM or CW-2 KW «
300 MA, 21OW. Max . bias 95 VAC. v«. PEP. Massive base clamp. 3-30 Me Con- ::!:
15 1bs. tinuous Coverage.

• Wired $39.95 FIXED · PORTABLE
• C2-wee k tr ial) .:. . .. .. a , (2-week t r ial)

.:0 - -.:. \ $ 15.95 POST PAID
: 1

..J

-

c
z
«
l1.
..J
tJ

•••••••••••
• PA50·2

•••••••CLlP

•••••••
.~~--------===---+--r----------•••

--- - - - - - - - - - - - -,
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channel positions for net or novice use. $225 •
The NCl·2000 is a completely sell-contained 2 Kw
SSB PEP linear amplifier for the 80 through 10
meter bands, wi th minimum peak 'output of 1300
watt s. It may also be operated for CW, AM, or
RTTY at 1000 watts OC input. $585 • The HRO·500
is a frequency synthesized and phase-locked solid
state receiver covering the five kilocycle through
30 Me frequency range with identical I Kc calibra
tion, high stability from turn-on, and 10 Kc per
turn tuning rate throughout. Passband Tuning is
offe red for SSB and CW opera tion, and IF band
widths up to 8 Kc are included. Operates from
either 115/ 230 VA C. or 12 V.O.C. sources. Power
drain from a 12 V. battery (with pilot lamps switched
off) is 200 Ma. $1295 • Not pictured is the popular
NCX-3 ttl-band transceiver, at $369.

•

This desk-top amateur station by National includes
the NCX·5 all-band transceiver, with digital counter
read-out accurate to I Kc on each band and
Transeeive Vernier contro l to provide up to ±5 Kc
separation of receive and transmit frequencies.
Transmit-receive selectivity is provided by National's
8·pole crystal filler with greater skirt selectivity
than any filter ever manufactured for amateur
equipment. The NCX·5 provides operation on upper
or lower sideband, compatible AM, or break-in CWo
$585 • The NCX-A power supply/speaker console
operates from either 115/230 VAC. and provides
all opera ting voltages for the NCX·5. $110 • The
VX·501 VfO conso le provides choice of completely
independent transmit-receive frequency control of
the NCX·5, as well as transceive operation from
either VX·501 or NCX·5, and also offers five crystal

•

NATIONAL RADIO COMPANY, INC.~37 WASHINGTON STREET, MELROSE, MASS. 02176
World Wid~ ( _pOll Sates : Auri ~m il l nt ~ rn il l l o n il l Group. 8 5 Broad S t.. N . Y. C .; Cilnad a : Tr; ·T~ I As slX iilt n . 81 S h~ppil rd Av~ . W.. Wi llowda l~ . Onl";o
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