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SYSTEM DESIGNED FOR YOUR SYSTEM

Sam Harris, WIFZJ-W1BU,
Chief Engineer for TELco.

VHF'ers WHO DEMAND THE

VERY BEST . . . DESERVE TELCO!

FOR ALL OF YOU WHO ARE INTERESTED IN SSB

TELCO ANNOUNCES THE FOLLOWING UNITS:

SB
30

6 meter heterodyne converter
allows your 20 meter trans-
mitter to operate on 6. Only
5 watts l4mc drive needed.
Input is 90w AM or CW, and
125w P.E.P. SSB on 50mcs. In-
put & output 50 ohms. $85.00

SB-80
40-M1

For the KWM-1, Allows 80
and 40 Bandswitch Operation
(next month).

SB
30

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

SB
TWO

Similar to the SB-50 XMTG
Converter, but for 2 meters.
$139.50

MODEL
SIX

Complete 6 meter single side-
band (USB & LSB), AM, and
CW transmitter. 175 watts
PE.P. (2-6146 finals) filter
sideband generation. com-
plete with built-in VXO, wait
till you see the low price
(next month).

SB
2-C

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

SB-80
M1

Same as the SB-40-M1, but
converts the KWM-1 to 80
meters. $175.00

SB
40
M1

Converts your KWM-1 to 40
meter transceive operation.
Obtains power from the
KWM-1 power supply and
provides a clean 175 P.E.P.
punch. Outstanding TELco 40
Meter Converter assures ex-
cellent reception on 40, Com-

i

pletely ready to go mobile or
fixed, with all cables.

$175.00

ALL MODELS ARE AVAILABLE NOW

SEE THE SB SERIES AT YOUR DISTRIBUTOR
OR ORDER DIRECT. (Time Payment Plan!)

mere TODAY TO

Howie Ryder—WI-WGH
Amateur Sales Manager



Meet
Terry
Sterman
(W9DIA)—
"’King of
Traders!”

CLEGG ZEUS

Top Performance on
6 and 2 Meters

N e®
o @ .00
S O =

HAM
NET

b3

ONLY $5 DOWN!

Full coverage of the amateur 6
and 2 meter bands and associated
Mars frequencies, with maximum
TVYI suppression. Automatic mod-
ulation control with up to 18 db
of speech clipping provides mag-
nificent audio with “talk power”
greater than many kilowatt rigs.
Ultra-stable VFO.

CLE

Big Inventory Sale! TERRIFIC TRADES!

‘52 DOWN

CLEGG 99'r

6 Meter Transceiver

HAM
NET

*t.e 2 /169

O

L L&

ONLY $5 DOWN!

The double conversion superhet
receiver provides extreme selec-
tivity, sensitivity and freedom
from images and cross modula-
tion. Ultra-stable crystal oscilla-
tor which may also be controlled
by external VFO. An efficient,
fully modulated 8 watt final
works into a flexible Pi network
tank circuit.

See Terry (W9DIA) for Your Best Deal on

G G !

...UP TO
3 YEARS TO PAY

CLEGG'S NEW
INTERCEPTOR

6 & 2 Receiver

e ol

ONLY $5 DOWN!

Designed for the serious operator
on 6 and 2 meters

Exactly matching the famous
Zeus Transmitter, the Intercep-
tor offers reception with virtually
no cross modulation. Nuvistor RF
stages provide an extremely low
noise figure with high sensitivity.
Stability is ideal for the exacting
requrements of SSB and CW.

LOOK AT THESE E-Z MONTHLY NEW
PAYMENTS STAY ON FLORIDA
Take up to 3 years to pay! THE AIR STORE
Ham Net IYear 2Years 3Years h Florida hams
Clegg ZEUS .... $695.00 $63.25 $34.50 $24.91 Wiiypoo off the ¥ oY 70 o
Clegg 99'r ..... 169.00 1503 695 572 air fos even one B e
Clegg Interceptor day. Keep your Azalea Park
Ve ... 473.00 4283 2333 1791 trade in until oping Cen
: : : you receive your Shopping Cen-
Above are shown for a 3 year contract. Minimum order that can be new equipment, ter, Orlando,
financed for one year is $60, two years $120, three years $180. Persons Florida
signing time pay contracts must be 21 or over and employed.

AMATEUR
ELECTRONIC IShip me ..

s u P P lY | enclose : | will pay the balance in
O 1 year O 2 years O 3 years
I want to buy [ and want to trade

THREE STORES TO SERVE YOU

Please send mail orders to Milwavkee Store

3832 West Lishon Ave., Mitwaukes 8, Wis. - PHONE WEST 3-3262

CHICAGO 33, ILL,
6450 Milwaukee Ave.,
PHONE RO 3-1030

ORLANDO, FLORIDA City Zone State. .
23 Azolea Park v .
Shopping Center —] Send reconditioned equipment and sole
L bulletin,

I Amateur Electranic Suoply—Mail Order Dept.
] 3832 w. Lisbon Ave., Milwaukee 8, Wiscansin

DVHF

................................ What's your deal?
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ABOUT MOBILE RELAY STATIONS

Ever hear of a mobile relay station?

If your QTH happens to be anywhere
on the West Coast, odds are you have. Any-
where else, you may or may not have.

Briefly, a mobile relay station is a station
(usually on a hilltop or high tower) set up
for the specific purpose of relaying low-
power mobile transmissions on into areas
which the mobile itself can’t reach, and also
relaying the reply back to the mobile.

They’re common practice in a number
of commercil two-way services; among us
hams, their widespread use appears to be
confined principally to 6-land.

A recent telephone conversation with
W6NAS, Don Bybee, of Fresno, brought
out the fact that ham mobile relay stations—
like phone patches—are only legal by a
hair’s breadth.

It seems that Part 12 of the FCC Rules
and Regulations, which governs all ham
operation, does not mention them at all. By
current interpretation (and rules-by-inter-
pretation often differ depending on the
district in which you happen to be located)
they are considered to be remote-controlled
ham stations—and as such are legally usable
only by the person to whom they are
licensed.

In other words, a mobile relay station
which is open to use by the general ham
population is outside the present rules.

In at least one area, the FCC man in
charge okays mobile relays, provided they
are keyed on and off by a specific code so
that only the licensee (and any friends to
whom he confides the code) can use the
relay!

Don felt—and so do we—that mobile
relays can be of gréat value if they are open
to all licensed users. He wrote to the FCC
to find out more about the situation.

He was, in turn, advised that the FCC
was not aware that any problem existed and
that, now that he had pointed out its exist-
ence, the Commission was looking into the
matter with an eye to rules changes. Pre-

. de K5JKX

sumably, the changes would be to liberalize
such operation.

We here in Oklahoma City stewed about
it for a while, and then we drew up our
own petition for rule making. By the time
you read this, it will have been filed with
the Commission. Since they are already
looking into the matter, we hope for some
early action. At any rate, we'll keep you
fullv informed.

As a start, here’s the full text of our
petition as filed with the Commission:

PETITION FOR RULE MAKING

The undersigned respectfully request that
Sections 12.5 and 12.61 of the Commission’s
Rules and Regulations be amended to pro-
vide for the establishment of Amateur Mo-
bile Relay Stations and to provide specific
requirements to govern the operation of
such stations. Petitioners propose the addi-
tion of another definition immediately fol-
lowing the present Section 12.5 as follows:

12.54 Amateur Mobile Relay Station

The term “amateur mobile relay cta-
tion” means an amateur station author-
ized for the primary purpose of
extending communication capabilities
of “amateur mobile stations”.

Petitioners also propose the addition of two
subparagraphs to Section 12.64, as follows:
12.64 (e) Amateur mobile relay stations
may be authorized to any holder of a re-
newable amateur operator’s license. Specific
showing by the applicant that the public
interest will be served by such authorization
will be required. None of the remote-control
provisions of preceding paragraphs (a),
(b), and (c) shall apply to amateur mobile
relay stations. In lieu thereof, the following
requirements shall apply:

1. An amateur mobile relay station will
be authorized to operate within a specific
assigned amateur frequency band and may
not be onerated in other bands without
proper modification of the license.

2. Each amateur mobile relay station
must be so designed and constructed that
(Turn to page 32)

Tell your favorite manufacturer about VHF 3



Improved

Noise Generator

Barry Collins, W4TLV

In any discussion of receivers or conver-
ters for VHF and UHF, eventually noise fig-
ure will be discussed. Sometimes these “dis-
cussions” take the form of downright
arguments about measurement techniques!
In this article, improved techniques and
equipment will be described which will en-
able the VHF devotees to produce more
meaningful results.

First, let’s talk about noise generator cir-
cuits. There are two general types of noise
generators in use in most ham shacks today:
the temperature limited or saturated diode
which uses a vacuum diode, and the silicon
crystal generator.

The silicon crystal is fine for quick checks
of construction. It will not, however, yield a
“number” which can be used to discuss per-
formance of your pet amplified with a
friend’s pet amplifier.

The temperature limited diode generator
uses a tube type diode which is especially
designed for noise generation. The current
drawn by the diode to produce a given
amount of noise can be measured by the cur-
rent reading converted into. a decible read-
ing.

The generator pictured offers nothing
radically new in circuitry. It does offer im-
proved layout over previously described
noise source. The result is less reactance in
its output resistance, consequently less error
in noise figure measurement vs. frequency.

The diode chosen is the Sylvania 5722, de-
signed for noise generation service. The 5722
cautions are not observed. The life of the
is a relatively short lived tube if certain pre-
tube grows shorter and shorter as the fila-
ment voltage is increased beyond about 4.8
volts. Since 28 mA diode current can be
made to flow at this filament voltage, for in
excess of our noise figure needs, care should

Techniques

be used to make certain that the filament
voltage is not allowed to reach 4.8 volts or
higher. The maximum “on” period at any
voltage should not exceed 5 minutes. If these
ratings are followed, the 5722 should last
many hundreds of hours.

Construction is simplicity itself. Actually,
the only “chassis” absolutely necessary is a
2” x 2” piece of copper laminate, or if you
prefer, solid brass or copper.

First, the plate is drilled to accomodate
the feedthrough bypasses to the filament of
the 5722. A slot is cut to allow the output
connector, type N or type UHF as you pre-
fer, to be installed. The chassis plate is
soldered directly to the output connector.

After the soldering to the connector, in-
stall the termination resistor from the center
pin of the connector to the chassis plate
ground with the shortest leads possible. Some
care should be used in selecting the resitor.
If 50 ohms is chosen as the output impedence
as is usually the case; try several 47 ohm
resistors and select the one closest to 50.

If a slotted line or other accurate impe-
dence measuring device is available, it would
be very wise to test the terminating resistor
at the highest RF frequency on which the
generator will be used. (50 Mc is about he
upper limit for this configuration.)

A resistor checked in this manner will eli-
minate any after thoughts about, “now is
that thing really 50 ohms? . . .” If RF mea-
surement is impossible, use your ohmeter and
a file, if necessary, to get as near 50 ohms as
you can. While observing the resistance,

-carefully file into the center of the resistor.

Of course the resistor can only be raised
above its original value by this method.

The connections to the 5722 pins are made
by dismantling a minature socket for con-
nectors. The plate connecter pin of the 5722
is soldered directly to the center pin of the

4 By VHF'ers, for VHF'ers; this is your magazine.



2l

COMPLETED UNIT is housed in a 6X6X6 chassis box. All controls are om top. Knob in upper left is vernier
rheostat; other knob is step control for filament voltage. Power switch is on front and coax connector on

side.

output connectors. The filament connections
are made by soldering the socket’s con-
nections directly to the feedthrough bypass
which now serve as a support for the tube
and its skeleton socket. Not all of the 7 pins
of the 5722 will have connections.

The job of lining up the socket connector
pins can be made much easier by slipping the
connectors onto the proper pins of any 7 pin
miniature tube and soldering with the tube
in position. After cooling, the tube can be
removed and the 5722 installed, taking care
to plug it in correctly.

The filament choke is a total of 29 bifilar
turns of No. 24 enamel on a %” coil form.
Winding length is 11/16”. The 29 turns
occupy 2 layers.

For convenience and protection, the as-
sembly should be mounted in a box of some
sort which can also contain the diode cur-
rent meter and power supply. The meter used
to read diode current can be either a 0-5 or

0-10 mA meter. With 5 mA full scale, a noise
figure as high as 7 db can be read. With a
10 mA meter, 10 db can be read. For maxi-
mum low scale accuracy, the meter can be
equipped with a switchable shunt.

A means of varying the filament voltage on
the 5722 is required and may consist of a
small variable transformer or a 25 watt, 750
ohm variable resistor.

On my generator, two knobs are visable.
One is a step control on the filament voltage
and the other a vernier rheostat. Whatever
method is chosen, a switch should also be
included which will turn off the filament vol-
tage without having to disturb the filament
voltage adjustment. The filament transform-
er should be rated at 5 volts, 2 amps. The
plate supply is 125 volts at 25 mA.

Several excellent articles have appered
which go into detail on noise generator
theory. A bibliography is presented at the
end of this article for those desiring further

25,000 hams ave VHF addicts—and you’re onel 5



DETAIL VIEW shows 5722 sub-
chassis and construction of
“socket”’ using contacts strip-
ped from miniature socket.
Note that all leads are kept
as short as possible. This is
essential for good perform-
ance in the VHF region. Sub-
chassis fastens to case by the
mounting holes on the coax
connector. Type N was used
here but UHF (50-239) type
is also usable if you never
plan to use the unit above
Me.

.- — e N L .. -
information. This being primarily a “how- tute the diode current required to raise the
to” article, I'll dispense with the mathmatics  noise output power of the device under test
except for one necessary formula: to twice its original value.

Noise figure in db = 1010g,, (20 x 1R) The diode current is easily read on the

This formula is important because il tells  meter in our generator. To get our db read-
us that the noise figure of a converter or re- ing, it is unnecessary to resort to substitut-
ceiver can be measured in db if we substi- ing into the formula each time if a 50 ohm

TOP VIEW

(PIN

7)
o
o @@ DRILL ALL HOLES 5/32”
olNe

TYPE N SOLDERED @ Holes for MFT-1000 feed
OR UHF —p» -[:LATO COPPER throughs, C1, C2, C3.

CONNECTOR Holes for C4, C5 1000 vu
@@ @ ceramic on stand offs.
- Hole for R.F. choke mounting.
9 @ @ &
A
(PIN 3-4)

NOTE: PIN 1 of 5722 connects
directly to coax connector

center conductor—PINS 2, 5,
and 6 of 5722 not used.

FIGURE 1. Layout drawing showing location of principal parts on subchassis. Subchassis material can be either
copper laminate or flashing copper. Rectangular object at center from coax connector to chassis is 50-ohm
terminating resistor R4. This view is almost actval size.

6 For the best of VHF—subscribe today!



terminating resistor is used. The reason for
this is apparent if we examine the formula.
20 x IR becomes 20 x 50 x I or 1000 x 1.
Since I is expressed in milliamperes, 1000
times I gives us a whole number. This num-
ber can be read from a standard log table or
slide rule.

Example: The meter reads 4 mA. Look
up 4 on a log table or slide rule. The an-
swer is approximately .6. This is multi-
plied by 10 to give a noise figure of 6 db.

The hard part of our problem comes in
determining the 3 db increase in output pow-
er of the receiver or receiver-converter under

amplifiers are operating in a linear fashion.
In many receivers, this is approximately the
case and noise figure measurements taken by
this method are close.

An alternate method is used in commercial
practice which reduces the possibility of
error a bit more. This is the 3 db pad
method. The pad is nothing more than a
small attenuator with an imuedence of the if
cable and input impedance of the receiver.
With this technique, the coaxial pad is the
only additional piece of equipment required

(Turn to page 22)

T10MFD LT 10 MFD

<« T+ 250V

L 5722
test. Common practice is to place an AC volt-
meter across the speaker terminals of the re- Vie
ceiver and increase the diode current unitl o B 50
the output voltage has risen to a value of 1.41 OHMS > J1
times its original value, 1.41 times being R4
. equivalent to 3 db. This method may or may

not be perfectly accurate. It is if the detector 314
is operating as a square-law device and all J-7 =

MFT-1000, 1000pF Cc2

FEED THROUGH (—E—)
BYPASSES (3) C1=XC3
BIFILAR CHOKE—29 T.#24E.
2 LAYERS ON %" FORM 11/16" RFC
WINDING LENGTH
@
Tl ==—/—= 5V. 2 AMP
750 OHMs & R1
R3 R2 25w i S1 SPST
470 100 OHMS o
1 WATT 1 WATT

M

I+ 250v
=L T2

P

AN

117 VAC

FIGURE 2. Schematic diagram of noise generator. Parts list is on page 27.

Tell your favorite manufacturer about VHF 7



432 With Haommer and Vise

Ken Holladay K6HCP

This article deals with the transmitter por-
tion of the 432 Mc station in use at K6HCP.
The reason I start here is because the trans-
mitter seems to be the item that scares people
the most, and I hope that the following de-
scription will remove some of that fear and
replace it with the enthusiasm to build.

For those who like to “roll your own,” 420
Mc is one of the few bands left where there
are no “Gooney Birds” or “432-ers.” In
other words there is very little commercial
gear available.

In the future I hope to follow up with
articles on a simple but effective converter
and an antenna that can be built by anybody.
First, I'll see how much Cooper pays.

Now on with the transmitter. In my station
I use a 2-meter exciter to drive a 4X250B
tripling to 432 Mc. A 4X150 will do quite
well also.

EXCITER

The 2-meter portion is not going to be de-
scribed in detail because schematics and
equipment are quite common. I will say I am
using a 6360 at 2 meters to obtain about 15

432 Mc TRANSMITTER wunit in place on chassis.
Large control is cavity tuning knob. Two shafts
visible at front of chassis are grid tuning (left) and
grid link coupling (right).

B By VHF'ers, for VHFers; this is your magazine.

watts of drive. A 2E26 or 832A or anything
else will do the job so long as you gan get
about 15 watts output, however, I don’t think
a “Gooney Bird“ will supply enough drive
unless you add an amplifier.

The tripler cavity, Figure 1, was made
from 2 pieces of .032 brass sheet, and was
designed so that the two parts from a closed
box held together by 6.32x% sheet metal
screws. The plate line was turned on a lathe
to open one end to accept the plate of the
4x250 and a piece of 10 mil. Tiflon which is
used as the dielectric of the plate coupling
capacitor. I am sorry about the need for a
lathe, but I have not found a juice can of
the right diameter. I am sure that if a lathe
is not available, one of the machine shops
will turn it for you at a reasonable cost.

The tuning capacitor plate (Figure 2)
should be of the dimensions shown, but the
threaded rod and the bushing can be of any
convenient size or shape. I made the plate
from a piece of brass, but a tin can lid could
be trimmed to size and should do.

The connection to the plate (Figure 3) is
made through a piece of spring bronze and
an Ohmite Z-420 RF choke mounted on a
piece of insulating material and fastened to
the top of the cavity with two No. 6 sheet
metal screws. The 2KV capacitor is connect-
ed from the B-plus side of the Z-420 to a
ground lug mounted under one of the No. 6
screws,

CIRCUIT (FIGURE 4)

The tripler is a standard tetrode amplifier
with fixed bias. The grid circuit should be
located as close as possible to the tube socket.
(Figure 5). Be sure that the bias lead is well
bypassed as close to the Z-420 RFC as pos-
sible.

The screen is regulated at 200 volts by
using two OB2’s in series. I found that this
was very important in order to obtain maxi-
mum tube efficiency. It might be wise to ex-
periment with different screen voltages to
find the best operating point in your parti-



1%
‘—- BEND DOWN —‘
A\ . BEND DOWN
_1' #26
¥ |-
3/64 + !
DRILL TO
3.31/32 32 FIT CAP.
1-6
4.31/32 | 3/64f 4 + |— Yea
R} "
JL 7.\ BEND
t——24’rl 2 2o
% | 3% 'L
11-15/16 V2 —e
/-BEND—i—DOWN ]—‘ "]-—
4 [/
+ + MAKE TO + + |
3/64 FIT PLATE Y
% e |- wh + | =1
+ —% g
41516 /" O 5/8 f
+31/32 #26
wea| T DRILL At i 2
+ —+ FOR LOOP —Jf_ % "|’ l
i fV T4\ BEND DOWN
-———~3-15/16——1—— ——4.1/16—— —— 3-15/16

FIGURE 1 (above) and FIGURE 2 (below, left). Dimensions and drilling data for cavity shell and plate line.
Material is .032 brass sheet for shell and 1-3/4 O.D. brass tubing for the line.

b——1655—f cular rig, but be sure that you regulate the
T ] screen voltage.

1 The 20 henry choke in series with the
_L screen is necessary to obtain enough modu-
lation. This choke can be as small as 10 H
but no smaller, and should be capable of
about 80 mA. If you are one of the lucky
few that has a modulation transformer with
a separate screen winding, put this winding

in place of the choke.

The bias supply consists of a filament
transformer connected backwards and con-
5N nected to a fullwave bridge rectifier. This
pe——1.652—— |\ 20 GA. supplies about 230 VDC which is fed to the

1% TUBING OA2 to obtain -150 regulated. You do not
have to use this system if you don’t want to.
There are many types of bias supplies, so

2-15/16

PLATE LINE SOFT SOLDER

Yoy, a3 —= use one that suits you. The 150V regulated

FILE _L{:;"'i % is then connected through R3 to the grid
FLAT _L circuit which is designed so that you cannot
| l | [ I i take the grid more than about 70V negative.

This will prevent drawing excessive plate

T fvixo2s surrent by mistake. R should be adjusted to

T | THREAD give 6.0 volts on the filament. The RF output

is connected to the plate line through the

- CAPACIlTﬁR | capacitor formed by the 4x250 plate and tl.le
(ANYTHING CLOSE WILL DO) plate line separated by a piece of 10 mil.

All dimensions in inches. Teflon. The plate tuned with a 1%” disk

25,000 hams are VHF addicts—and you’re one! 9



Va" x V2" x 2%" PHENOLIC

TYPE "N~
OR S0-39
CONNECTOR

& ]

%" DIA. x 12" PHENOLIC

—PLATE CONNECTOR
SPRING COPPER
OR EQUIV.

L
1000l
Ll

ettt
=
=
L —
=0

10 MILTEFLON/

FIGURE 3. Details of bly. Plate tions for D.C. are shown. Note that photos show a lnk tuning
capacitor; this was found to be unnecessary and is omitted from the schematic and other drawings.

INTERIOR VIEW shows capacitor plate and coupling link details. Assembly of cavity is almost self-explanatory.
6-32 screws in sides of shells secure parts after assembly. Phenolic bar in foreground supports plate-circuit
D.C. connecting comoonents. Do not use solid sheet; this would block air flow over the tube and cause
failure of the 4X250B.

10 For the best of VHF—subscribe today!



144 Mc

n CRI=

6.3

TO METER

+600

TO ANT. 432 Mc

Car Cgr CAVITY
= 10 MIL TEFLON
DISK CAPACITOR

)

TEST POINT
T2 R6 6.0 VOLTS
R4
1oV V2
. “1
BLOWER

FIGURE 4. Schematic diagram, Parts list is on page 27. See text for screen connection.

mounted on a threaded rod, with a knob on
the outside end for ease of adjustment.
TUNE-UP

Turn on the power and observe that the
blower is running. With the high voltage off,
check to see that there is about 90V on the
grid of the 4x250B. Turn on the high voltage
but do not apply the drive. Check to see that
you have the proper screen voltage, then ad-
just the bias to have just zero mA plate cur-
rent. Do not bias the tube any further into
cutoff as the tube efficiency will not be as
good. Turn on the drive and tune the plate
to resonance, then adjust the grid circuit to
about 10 to 15 mA of grid current.

Use an output indicator to adjust the link
and plate tuning for maximum output. (This
can be done by moving the loop from the
outside of the cavity.) When the optimum
point is wound solder the loose end to the top
of the cavity. Although it is not necessary, I
found it convenient to mount a miniature 11
pF (mmf) capacitor to the cold end of the
link. After you have adjusted the link, the
cavity should not require further adjustment
if it is always used in the same impedance.
MODULATION

I don’t think that the modulator requires
a detailed description. Any good modulator

UNDERSIDE VIEW
Capacitors at riaht are
coupling controls  visibl
(page 8). Screen-voltage regulator tuhes and bias
supply are out of picture at left; wiring at left
edge leads to these items.

will do. I am using a pair of 807’s and a
BC375 modulation transformer and from
“on the air” checks it is modulating the rig
quite well.

I have had this rig on the air for several
months now and am quite happy with it. I
know you will find it a lot of fun on 432 so
I hope you will take the time to give 432 a
try.

1 would like to thank Phil, WA6FCH, for
the good job on the pictures.

shows details of grid circvit.

grid tuning and grid-link
in front-chassis view

Tell your favorite manufacturer about VHF 11



Me, Try Contesting?

Never Again!

Jackson L. Cox, WOKMV

To what lengths a VHF man will go to
win a contest or make a contact with a new
state or set a record is yet unknown. How-
ever, I can tell you how far I went, and
believe me, never again.

The morning of January sixth dawned
dreary and cold. Advance preparations had
been completed by the installation three
weeks before, of a new Telrex 624 beam,
with the help of my long-suffering XYL.

Now that the skyhook was ready, and the
G-50 primed and ready to go, I felt this
would be the year I would make it three in
a row. I hold, proudly, the certificates for
the Missouri section for "60 and ’61, so I
tell the XYL (with tongue in cheek), “if I
win this one, never again.”

The log, verifier, pencils and pens, scratch
paper, cigarettes, matches, sections lists, cof-
fee cup and hot plate, complete with instant
coffee, were all laid out with care, knowing
that soon 1400 would be here.

At last 1400 arrives and yours truly hits
six meters with 50 watts, a six element
twirler, and a good voice.

Contacts were goin’ like crazy, and I was
breaking up every QSO on six meters. I
mean, like this was the usual, come contest
time, so nobody got mad, I hope. You know,
jump in, get a number and report and sign
out again. Makes for good log keeping on
the other end!

Anyway, after a few of these I notice
KOZKC is likewise doing the same thing.
He’s right on my heels on every contact, and
he has the same number of points and every-
thing. Bill’s running a G-50 and 8 element
Hy-Gain, so we are about evenly matched,

And so the hours go, no skip, just having
to rely on local contacts and a little ground
wave (In January?).

Long about 2200, we manage to grab
Nebraska, and a couple of contacts up that

way. Then back to scounging up the locals
we haven’t worked yet. All this time KOKZC
is right on my heels, same number of points,
same everything. (Or could it be that I'm
right on his heels?)

2330 and the fun starts. Nope, the band
didn’t open up. The rotator indicator quits.
The needle on the meter bangs the stop a
couple of times, and slowly dies. Then the
beam wouldn’t move. Oboy, now what.

A trip outside shows the coax is wound
up around the mast. Now what the heck
happened.

Grabbing a few wrenches, screwdrivers,
and such, I climb the tower and loosen the
mast in the rotator and get the coax straight.
The temperature is about 25 degrees or less.
Forty five feet up it feels much less.

Wz’th the beam in operation, I manage to
make a few more points, without the help
of the indicator. Yeah, yon guessed it, the
beam sticks again. This is about 0100, so
I call it a night and get in some sack time.

0700 finds me on the tower, taking the
rotator down to try and fix the indicator
and see what went wrong with the mechani-
cal stop.

After half an hour of working on the
indicator, I give it up as a complete loss.
The mechanical stop was worn off on one
side, allowing the beam to go past, but it
would not come back past the stop. This is
what wound up the coax.

Back up the tower with the rotator. By
now it is snowing and the wind is blowing
hard. Half way up, I drop the rotator on the
roof and had to go back down after it. The
XYL thinks it was me that hit the roof and
comes out prepared to pick up the pieces.

By 0800 I’'m back in the shack. Now the
beam won’t work at all. So, with the XYL
at the control box, I goes back up the tower
and removes the shorts from the control

(Turn to page 26)

12 By VHF‘ers, for VHF'ers; this is your magazine.



It Pays To Advertise!

Ever stop to think what advertising makes possible? The National
Advertising Council has a cute cartoon they managed to get television stations
to show late at night after the old movies are over. It goes something like this.

Advertising creates mass demand for a product. Mass demand creates
bigger and more efficient factories, which have to grow and improve in order
to keep up with the demand. As factories grow and buy the associated equip-
ment they need to grow, allied factories and plants become larger and more
efficient. More people are hired and more money is paid for wages. More
money paid out for wages means more money in the pockets of the consumer.
More money in the pocket of the consumer results in more products being
purchased. More products being purchased usually means more expansion
money for plants. And part of this expansion money goes for increased adver-
tising. Which creates more demand for more products. And that brings us
back to the beginning of our story. Or is it the end?

Advertising also helps media grow. Media, for the unaware, is the
term applied to the various outlets for advertising. Magazines, newspapers,
radio, television, direct mail, ad infinitum,

When media grows (in our case VHF Horizons) so grows consumer
interest. A bigger VHF Horizons means more articles, more news. This in
turn means more readers and more reader interest. More readers and more
reader interest means better and increased response for the manufacturer-
advertiser. Who in turn spends more money advertising because the results
he is getting justifies the increased expenditure. And this in turn means a
bigger magazine.

Get the picture? Every small cog adds to a big wheel, and the more
cogs the bigger the wheel.

Have you done your part this month to bring a few new readers
into the fold?

DRP" Report for December

From Amateur Radio Station ..., QH

This month we built the following . S

e And, we improved the

following gear

On the air we worked (DX-date, call, time) _ -

New VHF calls heard on locally _

Articles we enjoyed in January issue ...




*APPROXIMATELY 5-7,000 SAMPLES OF VHF ARE MAILED OUT
MONTHLY. IF THIS IS YOUR FIRST MAIL COPY, YOU MAY CON-
TINUE RECEIVING VHF BY USING ONE OF THE FORMS BELOW.

Dear VHF Guys:

Attached is my $4. Put me down for 15 issues of VHF because | am
so speedy and returning this form before December 30th.

Attached is my $4. Put me down for 14 issves of VHF because | am
returning this before January 10.

——-Attached is my $4. Put me down for 12 issues of VHF. | am mailing
this after Januvary 10.

Name Call
Address §
City/Town Zone State -
Airmail to:
VHF Horizons
Box 1557

Oklahoma City 1, Oklahoma

Dear VHF Guys:

___.Attached is my $4. Put me down for 15 issues of VHF because | am
returning this before December 30th.

_Attached is my $4. Put me down for 14 issues of VHF because | am
returning this before January 10.

Attached is my $4. Put me down for 12 issues of VHF. | am mailing
this after Januvary 10.

Name Call

Address
City/Town Zone State _

Airmail to:
VHF Horizons
P. O. Box 1557
Oklahoma City 1, Oklahoma

Place
Stamp
Here

Airmail to:
VHF Horizons-Direct Reader Participation
Box 1557
Oklahoma City 1, Oklahoma
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Sporadic-E

1962 versus 1961
A Comparison

by Bob Grimm, K6RNQ

Western Technical Editor

In tuning across the 50 Mc band, one hears
many comments, ie.: “The openings this
year were better than last year. There were
more openings last year than there were
this year, etc.”

This is an endless, age-old argument and
it becomes particularly heated when there
are a couple of good 6 meter Es years in
succession, Invariably, during different
years, various parts of the country fare better
than other parts. While I can’t speak for the
entire country, I’ll try to make a comparison
of this year and lzst year as seen by Cali-
fornia 50 Mc operators.

1.23 4567 8 9101112131415161718192021

I could quote a lot of figures and make
comparisons of one opening vs. another, but
this would soon get boring and prove no-
thing. Let’s do it systematically and draw up
a chart. This should give quite a clear pic-
ture. For the sake of simplicity, we will con-
sider the 50 Mc Es season as starting on May
Ist and ending on August 31st.

Due to the characteristics of Sporadic E
skip (and also because I'm not infallible)
there may be a few openings that I do not
have listed in the chart. However, I think
the majority of Es openings, and particularly
the better ones, are listed. I should make it
clear here, that these openings are only ones
where the sixth call area is involved.

From the chart it is quite evident that
double-hop Es was more predominant in
1961 when there were 18 double hop open-
ings, vs. 13 in 1962. However, the 1962 Es
season started earlier in the year than in
1961. There was also quite a bit more double
hop Es in May of 1962, as compared to May
of 1961. There were very nearly the same

number of openings in 1962 as there were in
1961.

So there’s the record. Take your pick.
Which year do you think was better, 1961 or
19627

22 23 24 25 26 27 28 29 30 31
|
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SPORADIC-E CHART for 1962 vs. 1961. Draw your own conclusions.
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E-Skip
On Two

How to,
Where to,
And When

For some years now alert two-meter DX
hounds have been aware that Sporadic E
skip (the same form of skip that livens up
six meters every summer) can occur on
rare occasions on two meters. Narrally the
opportunity to work stations on 144 mega-
cycles over distances comparable to normal
single-hop skip on six meters (i.e. 800 to
1400 miles) is exciting to all two meter
operators, DX fans or not!

Over the past 17 years there have been
perhaps 20 instances of DX work on two
meters which fell into known Sporadic E
patterns. All have occured during the sum-
mer months, most in the period mid-June
through mid-July. Without chronicaling the
actual DX contacts at this time, the results
of such a table would show the following
patterns:

1) Contacts reported to date rave in-
volved all major geographical areas of the
United States except the Pacific northwest.

2) Contacts under discussion here have
occured during a period of intense E layer
ionization, indicated by a high concentration
of concurrent 6-meter DX activity.

3) Contacts reported to date have been,
for the most part, a product of late afternoon
(local sandard time) openings, with a smat-
tering of such two meter contacts around
0900 LST and 1200-1300 LST. None on rec-
ord have occured in the mid and late evening
period, perhaps the highest time period of
normal two-meter activity.

4) The majority of the contacts reported
have involved stations in Texas holding

14 For the best of VHF—subscribe today!

down one end of the circuit. Examples are
Texas to Southern California, Texas to Ohio
and Ontario, Texas to North Carolina, and
Texas to Florida. The path from Texas to
southern California has been covered on at
least three occasions, by far the leading pro-
ducer of Sporadic-E type DX paths on 144
megacycles.

5) Nearly all, if not all, contacts have
been made over paths which were more east-
west in nature than north-south. The closest
path to a north-south angent was one from
Dallas, Texas to Ohio more than 10 years
ago.

6) The highest concentration of contacts
has occured over pahs in the 1100-1350
mile range. Only two over 1350 miles have
been verified. None under 1,000 miles have
been validated.

THE THEORY

We once sat in on a discussion attended
by a visiting well-known VHF/UHF ama-
teur. He was the subject of one question
following another as local VHF’ers paid tri-
bute to the visiting dignitary. The kind gent
was tiring and looking for an out for the
evening when one lad asked “What do the
boys in XXXX think of ‘the Theory’?”

“The boys don’t think much of the
theory,” came the reply, “because theories
usual{y explain things that aren’t supposed
to happen. Hams make them happen . . . and
‘the theory’ usually goes to pot.”

We never did find out what theory the
questioner had in mind. None really cared,
for the point was well made. VHF/UHF-
minded hams have never been particularly
curious about theories . . . because theories
seldom hold much of a candle to good-old-
fashioned stick-to-itiveness. Contacts from
California to Hawaii on 144 and 220 mega-
cycles have proven this, as have dozens of
other shining examples in the world of the
very and ultra highs.

Thus, this business of theoretical consid-
erations, when we are talking about some-
thing that has happened and been reported
only 20-some times in nearly 17 years of 144
megacycle work in North America, is of little
value.

The important consideration here is that
it has occured. Now we want to know “how
often does it really occur, and how do we
make the most of it when it does?”
TIP-OFFS TO 144 MEGACYCLE E SKIP

For the purpose of this discussion, we are
going to have to assume that we are talking



about sporadic E skip. There will be some
who will argue that “theoretically it can’t
happen.” Fine. Let them stay on six meters
then while the rest of us pile up the states
on two meter “skip!”

Many years ago some well meaning soul
suggested that when sporadic E skip got
short on six meters, the ionization could be
getting intense enough to support E skip
on two meters.

As far as he went, his suggestion was fine.
But old-timers on six meters took this to
mean that they could draw a parallel with
ten meters and six meters. For example,
many of us listen to ten meters watching for
signs of short skip. When we hear E skip on
ten meters shorten down to 700 miles or so,
we begin to look for six meter stations from
the same general direction over paths of
900-1200 miles. Usually it works. However,
as figure one shows, it should not work
for the same correlation between six and
two meters, unless we have truly spec-
tacular conditions existing in the time on
six.

Sporadic E ionized clouds are just that.
Clouds. They may or may not have their
greatest density in the center of the cloud.
Where they do have their greatest density

28 MC DENSITY

50 MC DENSITY

A,B~50 MC STATIONS
A,C—28 MC STATIONS

is important, because it is their heaviest dens-
ity portion that will refract two meter signals
(i.e. skip) if any portion of the cloud will.

Therefore, when you are hearing six meter
stations a¢t your QTH over a path of 300-
500 miles on E skip, the dense part of the
cloud is located 150-250 miles from you, or
(approximately) half way between your
QTH and the short-short skip stations we
are hearing on six. There is no question that
skip this short on six meters indicates E
cloud activity which should be capable of
supporting two-meter skip over paths of
1,000-1,350 miles.

BUT—the location of that dense portion
of the cloud must be at the mid-point of the
1,000-1,300 mile two meter path, or very
close to the mid-point. In other words, as
the figure shows, a dense cloud which al-
lows us to hear six meter stations 300-500
miles away is not likely to help us on two
meters, unless the cloud is equally dense at
a point 500-650 miles away from us (as op-
posed to 150-250 miles) in the direction of
the station or stations we are trying to work
on two meters, via skip.

Too many of us, having grown up ac-
customed to checking ten meter short skip

144 MC DENSITY

50 MC DENSITY

28 MC DENSITY

A,D—144 MC STATIONS
B,C— 50 MC STATIONS

FIGURE 1. Comparison of relationships between 10-meter, 6-meter, and 2-meter skio behavior, See text for

full discussion of differences.
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for signs of six meter openings, are trying
to make the same approach work from six
to two.

Here is why it won’t.

Sporadic E clouds are by nature seldom
very far across. In other words, they seldom
cover a very large expanse at one time. They
are freaks of nature to begin with.

And, when some portion of that cloud
decides (for reasons unknown) to become an
even greater freak (by increasing in dens-
ity), only a small section of the cloud gets

into the act. .
Interestingly enough, experience has

shown that it is usually an edge of the cloud
that becomes most saturated with ionization.
It were as if a small cancer had decided to
form on the edge of the ionized cloud, and
it builds and builds (usually very suddenly),
apparently sapping the energy away from
the rest of the cloud. More scientific types
would probably tell you that an ion pile-up
attracts more and more ions until the pile-
up reaches a critical level and saturates. It
rapidly dissipates after reaching the satura-
tion point, which means you will have to act
quickly to catch it between the time it reaches
a level of ionization sufficent to produce
two meter skip, and then begins to break-up
Too often, the cloud begins to break-up
(reaches saturation) before it attains an
ionization level sufficent to support 144
megacycle refraction.

There is only one known tip-off to rapidly
building intense areas of E cloud ionization.
And that is extremely short skip on six
melers.

We have already ascertained that because
the high density spot is small, and, because
we want the high density spot not to be near
us but half-way between our location and
the location of the two meter station(s) we
are trying to work, listening for extremely
short 6 meter skip at our location is fruitless.
It is even frustrating.

What we do want to listen for is extremely
short skip occuring over the mid-point of our
magical two meter path. Some practical ex-
amples? OK. So you live in Connecticut
and want to line-up a two meter station in
Minnesota, Nebraska, or Iowa. On six meters
you do so, arranging that when short skip on
six meters gets down to a point where sta-
tions in Buffalo and Erie are working sta-
tions in Chicago and Milwaukee, you head
for two meters, and so does your sked sta-
tion in Minnesota, lowa or Nebraska.

Or, you live in Chicago and you are anx-
jous to work a two-meter man in Florida.
So after the preliminary arrangements on
six meters you note that when stations in St.
Louis begin working stations in Tennessee,
especially from Nashville to Memphis, you
head for two meters.

Now, it is entirely possible that you (in
Chicago. or Connecticut) will be out of the
six meter skip zone for any 6 meter contacts
with your sked stations in Florida or Min-
nesota (etc.) when skip on six shortens up
sufficently to produce the alert. For example,
WS5SFW in Amarillo, Texas was fortunate
enough to work several 144 Mc stations in
W8-VE3 land a couple of summers back at
a time when he was completely out of the
six meter skip activity. None the less, at the
same time he was working into these Great
Lakes areas (from Amarillo) on two meters,
stations on six in Indiana were working into

St. Louis, and so on.
More than anything else, this takes care-

ful observing and bird-dogging on six
meters. And it takes a little pre-arranging on
six (or by whatever other means are at your
disposal) with another station who shares
your two-meter interest to make it work

It is a sad fact that most two-meter ac.
tivity is in the mid to late evening hours, a
period of time that has yet to produce E
skip on 144. It is an equally sad fact that
late afternoon on two is the deadest time of
the day in most areas and at the same time
it is the most apt time to produce two meter
E skip, according to records.

It is an enlightening fact that when E
skip is “in” on two, it is usually really in.
W5SFW, for example, worked his stations in
W8-VE3 with a simple dipole hurredly
tacked to the ceiling of his home! And one
of the stations he contacted was running 12
watls input on two to a ground plane!

Of course E skip on two will be like E
skip on six. Sometimes only the high power
boys will get through. To date, however, E
skip work on two has been characterized by
low power stations working low power sta-
tions. Probably because they were the only
ones on the band when it happened to open.

This is all by way of suggesting that you
don’t need a 44 element array, 7788 con-
verter and pair of 4X250B’s to work E skip
on two meters. As a matter of fact, such
exotic equipment will probably only pay-
off on rare occasions, since our “high-
density cloud” is the freak that it is, and

(Turn to page 33)
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Public Relations

Millions of words are printed yearly, for
public relations. Millions of dollars are
spent for public relations. But you, the
radio amateur, can get good results in
public relations and the cost is practically
nothing.

Public relations is a necessity to amateur
radio as it is to big business. Every oppor-
tunity to create interest and understanding
for the radio amateur must be presented to
the public. Good will is the all-important
factor. Proper execution and planning are
the necessary fundamentals. This is best
proven by a recent report of the Public
Relations Committee of the ARRL. Chair-
man D. E. Cartwright, WSUPH, made this
statement: “Good public relations for the
League for amateur radio are not exactly
like a ‘push’ button on a vending machine
where a properly labeled button produces
the expected results.”

There are many avenues of approach to
good public relations. Several tried and
successful ideas are available, viz; news-
papers, radio (broadcasting stations), tele-
vision and associating your club or self with
worthy causes of civic interest. Newspapers
are always cooperative, if the story or news
item is of interest to your community, state
or nation. Pictures of human interest make
an impressive news release. A combination
of both enhance the story,

Make a call at your local newspaper and
get acquainted with the editor. In large
metropolitan papers there are several edi-
tors, viz; morning, evening and Sunday.
Some newspapers in the metropolitan areas
like Cleveland, Los Angeles and Phoenix
have ham columns conducted by hams.
These columnists invite your material. Harry
Tummonds, W8BAH, of the Cleveland Plain
Dealer has conducted the column *“Ham
Antenna” for three years and has done an
excellent job of PR. His presentation of the
radio amateur is creating better under-
standing to the public.

by Ralph Steinberg, K6GKX
110 Argonne Avenue
Long Beach 3, Calif.

More newspapers are recognizing the
value of news concerning the radio amateur
and are planning such columns. Present
this idea to the editor of your local news-
paper. He may approve of your suggestion.
If he turns you down the first time, don’t
have faint heart, try again. (It took Harry
Tummonds awhile to get the editor sold on
his column.) It would be advisable to write
up some sample columns to show the editor
when you present your sales “pitch”. Sug-
gest a “trial run” of several weeks to ascer-
tain reader interest. Newspaper work pays,
but it means work.

Radio broadcasting and television stations
are always ready to assist with public service
programs. Should your club or group have
an unusual program planned with interest
to the general public, contact the public
service department of your local radio or
TV station. Explain your program with full
details. If the program is important to the
city, state or nation, they will furnish a
remote pick-up at your club rooms or tape
the program for a later broadcast.

Recently, KLAC of Los Angeles, broad-
cast a 55-minute radio program entitled,
“Story of the American Ham”. This public
service feature attracted many thousands of
listeners and gave the public a “behind the
scenes” conception of the radio amateur.

The broadcast consisted of interviews with
a net control of a traffic net with back-
ground pickup of the net operation; a DXer
and the Southwestern Division ARRL Direc-
tor, Ray Meyers, W6MLZ. Programs like
this are public relations at its best and
should be promoted when the opportunity
arises.

Radio and television are like newspapers
in that the story or news item must be of
interest to the community. Clubs or groups
programing guests of city, state or national
reputation should plan for radio or televi-
sion coverage. If the program is one in which
the public has an interest, invite them to
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attend. Never miss an opportunity of good
will.

Public relations is valuable to the radio
amateur in his association with worthy
causes of civic interest. Amateur radio can
assist in many categories. Mobile units or
fixed stations can work as a team on Red
Cross, Cancer, Polio or Heart Fund Drives.
Assist in getting out the voters on election
days by furnishing transportation for the
aged and crippled.

There are many more opportunities in
which you can offer good public relations.
Boys’ Clubs need instructors in training
youths in electronics. The Microwave Soci-
ety of Long Beach, Incorporated, of Long
Beach, California, has such a program. Your
contribution to the youth of your commun-
ity will be your aid to juvenile decency.

Amateur radio needs continuous public
relations. The public should be impressed
with the good, and rot the bad, that the
radio amateur has to offer. Worthwhile
deeds accomplished by radio amateurs
should be brought to the attention of the
public through the news media, when they
occur. Each month the AREC (Amateur
Radio Emergency Corps) of the ARRL re-
ports many exciting and heroic deeds accom-
plished by radio amateurs. These are the
stories which should be used to promote
better understanding and good will. Many
accomplishments never reach the newspapers
because the public relations side of the
story is forgotten. Clubs or groups having
publicity committees should follow up these
incidents in their community to get the
public relations credit, due the story. Your

ARRL director encourages councils, clubs
and even individuals to get any and every
worthwhile story to the newspapers or radio.

Public relations is an important part of
any group or club and can be the success
of any organization. Amateur radio clubs,
new or old, should have a permanent public
relations committee. It should act on all
matters which would benefit both club and
community, for good will. This committee
can be a combination of your publicity and
TVI officers and if you are fortunate to
have a newspaper man in your club, add
him to the committee. The public relations
committee should also work hand in hand
with your program committee.

Several times a year, programs should be
planned which would interest the general
public and they should be invited. There are
many subjects for a program in which the
public and the radic amateur have common
interest. Invitations should also be sent to
schools or colleges in your community who
teach electronics. The instructors and stu-
dents are excellent prospects for your club
and they will carry your good will message
to their homes. This is “grass roots” public
relations and should not be overlooked.

Your ARRL Directors and officers con-
tinue to emphasize the importance of public
relations but you and your club must use
your ability to work and perfect methods to
increase good will for Amateur Radio.
References:

1. Public Relations Committee Report
(ARRL) QST, August 1962, Page 73.

2. Steinberg, Project Boys’, QST, July
1962, Page 51.

Public Relations in Action

Oakland Storm Emergency

During the weekend of October 12th and
13th, torrential rains and gale force winds
struck Northern California, resulting in a
death toll of 38 along with untold injuries.

In the San Francisco Bay Area it started
out as a rainstorm on Friday, October 12th.
During the late afternoon and early evening
hours the storm became more and more
ferocious. Sewers and storm drains, nor-
mally dry at this time of the year, were soon
at full capacity and began to overflow into
the streets, causing many roads to become

18 For the best of VHF—subscribe today!

inundated. High winds blew down trees and
blocked arterials. The heavy rains kept up
overnight, reaching a peak during the early
morning hours. Approximately 10 inches of
rain fell during this period.

Oakland, with many hills in the city lim-
its, is normally plagued by mudslides during
the Winter rain season. But the mudslides
triggered by such a large amount of rainfall
during such a short period were beyond
description. Cars were buried, houses slid

(Turn to page 26)
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But the high reputationhof ‘the \easeot
now leading to attempts $0 use it
was never intended to petform —
VHF ham who fully understa !
tion of this circuit is a rare bi dginideed. So
“cascode” since it cascaded W0 triodes to
maybe we ought to take a long, detailed look
at how it works.

A BIT OF HISTORY

The year 1944 was a long time ago. Nearly
20 years. At that time, the best-performing
RF ‘amplifier tube readily available was the
GAKS. It was a pentode, and as such had
fairly high noise, but it had lower noise
than other pentodes and gain far in excess
of that obtainable from 1944-style triodes.

Up to around 40 or 50 Mc, the 6AKS5 per-
formed very well indeed. But our engineers
and scientists were working with a new de-
vice termed RADAR, and this required tubes
or circuits capable of extending low-noise
performance up to much higher frequencies.

At Massachusetts Institute of Technology,
the government established The Radiation
Laboraory. The full sory of the Radiation
Laboratory accomplishments required 15
large volumes to tell after the shooting
stopped — but one of the things they did
was to develop a new circuit for a low-noise
VHF amplifier.

The man who invented it was a scientist
named Wallman, and during the first public
years of its existence the circuit was known
simply as “The Wallman Circuit.” However,
Wallman himself preferred to call it the
act like a pentode — and when TV makers
grabbed it as the answer to their needs the
new name became firmly attached.

The original Wallman circuit used two
type 6AKS tubes; the first was connected

a triode, wig-,ecreen strapped to the plate,

he _ ‘while the secondl operated as a grounded-
ﬁgﬂ RF amplifier stage in U2 pentode. [ater, Wallman reported no

increase in gaini@ould be had by using a
pe g‘é segond stage and the circuit
wa sl ed to a pair of triodes.

e was the best circuit
encies between 30 and

fau
3]

in 1954, 10 years later, it was still
e b it available at reasonable cost.
e advent of TV made available large num-
bers of tubes especially designed for cascode
service, at moderate cost.

But TV set manufacturers are always look-
ing for ways to cut costs back. By the winter
of 1957-58, many of them had abandoned
the cascode as unnecessary. Instead, they
were using a ‘“‘neutrode” circuit consisting
of a single neutralized triode. Performance
was equal or better so far as noise was con-
cerned; the pentode gain was no longer
needed, with the advent of low-noise mixers
and high-gain if strips.

Today, literally dozens of different types
of circuits are available. Some use grounded-
grid triodes; others are of the “neutrode”
variety; the cascode is still with us; and
finally, low-noise pentodes (i.e., the 7788)
are appearing.

Eighteen years ago, the cascode was the
answer. Today, it is one of many possible
answers.

WHY USE IT?

This is not to say that the cascode is ob-
solete. Far from it. Used properly, it is still
a very good circuit for its intended purpose.

What it is saying is that use of the cascode
circuit with tubes which were especially
designed to elimate the need for the cascode
is neither good design nor fully practical.

For instance, much time and energy has
been expended in trying to use Nuvistors in
the cascode configuration. Why? A Nuvistor
is designed primarily for use as a “neutrode”
amplifier and hooked up this way will out-
perform almost all conventional cascodes.
The same qualities which make this possible

Tell your favorite manufacturer about VHF 19



SECOND STAGE

B+

FIGURE 1. Typical basic circuit of cascode ampliihszlwwing division into “‘stages” discussed in text. Parts
oy h

valves depend on tubes and f q
stage arid resistor usvally 470K.

y. Typical
also make it almost impossible to obtain
fully satisfactory performance from Nu-
vistors in cascode.

Or take the 7788. Here is a pentode with
lower noise than most triodes, Does it make
any sense at all to change it to a triode by
strapping grids, then add another tube to get
back the gain of a pentode?

To see where the cascode is best used,
and why, let’s take a detailed look at how
it works,

CASCODE CIRCUIT ANALYSIS

Operation of the cascode is best explained
by separating it into two stages (one for
each tube section) and examining each in-
dividually.

The first stage (Figure 1) is a conven-
tional grounded-cathode amplifier. As such,
the first thought most people have is that it
should oscillate wildly since it is an unneu-
tralized triode.

However, feedback theory tells us that, in
order for a stage to oscillate, the feedback
voltage must be greater than the stage losses.

Let’s take an arbitrary signal of 1 volt at
the grid of the stage. The amplified output
voltage at the plate (by standard amplifier
theory) will be equal to the tube’s amplifi-
cation factor, times the input voltage, times
the ratio of load resistance (in ohms) to
the sum of load resistance and plate resis-
tance.

Typical amplification factor of a cascode-
designed tube is in the neighborhood of 40.
Plate resistance may be in the range of 5,000

is 68 ohms; bypasses usvally .001 mF; second-

ohms or higher. But the load resistance is
the input impedance of the second, grounded-
grid stage! And this input impedance, like
all grounded-grid stages, is very low. Almost
always it is lower than 500 ohms, and some.
times as low as 100,

Let’s plug these figures in: the equation
comes out 40 (amplification factor) times 1
(input votlage) times 500/5500 (ratio of
Rl to Rp plus Rl) and this all multiplies out
to an output voltage of 2.86 volts.

Now let’s look at the feedback path. Feed-
back in a triode occurs through a built-in
capacitive voltage divider made up of the
grid-plate capacity and the grid-cathode
capacity. Normally the grid-cathode capa-
city is several times greater than that from
grid to plate, so that only a fraction of the
output voltage appears at the grid.

Specifically, in a cascode-designed tube,
only one-fourth or less of the output voltage
appears. Usually, it’s much less.

So, going back to our figures, one-fourth
of 2.86 volts can appear at the grid when 1
volt is originally fed in. This is a feedback
voltage of 0.715 volts, which is less than the
original input. Feedback is less than the stage
loss, and the circuit cannot oscillate. _

Now let’s see how we can get the gain of
a pentode, after proving that the gain of the
first stage is almost always less than 4 and
frequently even less than 1.

This can be proved mathematically — but
it takes many columns of algebra to do it
and the result is hardy worth the effort.

20 By VHF'ers, for VHFers; this is your magazine.



The way it works out is this: the gain of
two amplifier stages in cascade is equal to
the product of the gain of the first stage
times the gain of the second.

The gain of the first stage, mathematically,
is the standard equation for the gain of ‘a
grounded-cathode amplifier. The gain of the
second stage, taken the same way, is the
equation for the gain of a grounded-grid
amplifier.

So the gain of a cascode must be equal to
the product of these two equations.

And after all the algebra, you come out
with a most complex-looking equation (Fig-
ure 2). But if (and this is almost always the
case) the two tubes are similar in character-
istics, and if the plate resistance of the first
stage is large compared to the input im-
pedance of the second, this complex-looking
equation reduces to a much simpler form:
gain is equal to transconductance of the first
stage times the load resistance of the second.

And this is identical to the equation for
the gain of a pentode!

Note that all of this theory is based on the
idea that the second stage is a true grounded-
grid stage. In the modern version of the
cascode circuit, this stage is actually at fairly
high DC potential but is grounded for RF
through a capacitor.

TROUBLES WITH THE CASCODE

I, for any reason, the second-stage grid
is not completely grounded for the signal,
all sorts of troubles can develop.

For one thing, if the grid is not grounded
the input impedance of this stage can rise
— and as it rises it can cause the first stage
to approach the conditions for oscillation.

Before actual oscillation breaks out, re-
generation will take place. The effect of re-
generation will be to produce a high noise
level, counteracting the effects of the stage.

Such an effect has been discovered in at
least one commercial version of the cascode
circuit. If your cascode amplifier seems to
have too much noise, check that second-stage
grid!

Some tubes, used in the cascode arrange-
ment, have a strong tendency to overload.
Others perform even better in cascode than
they do in other circuits. This is one of the
reasons we recommend that you use only
cascode-designed tubes in the cascode cir-
cuit.

Several manufacturer’s references show the
second-stage grid clamped to a definite DC
voltage through a divider network (Figure
3). This, with some tubes, enhances AVC

WHERE 4, = FIRST-STAGE AMPLIFICATION FACTOR
Rp) = FIRST-STAGE PLATE RESISTANCE
Ay SECOND-STAGE AMPLIFICATION FACTOR
Rp, = SECOND-STAGE PLATE RESISTANCE
Ry, = SECOND-STAGE LOAD RESISTANCE

FIGURE 2. Accurate equation for gain of a cascode
amplifier. Usvally, most of this can be eliminated
and equation reduces to: gain equals product of
first-stage transconductance (in mhos) and second-
stage load resistance /impedance (in ohms). Reduced

i is identical to equati for gain of a

p;modo.
action and makes the stage act like a remote-
cutoff tube. With other tubes, it causes the
cathode-filament voltage, rating to be ex-
ceeded at times and this in urn causes the
tube to short out. The only recommendation
we can make is to be cautious when trying
it!

At one time it was all the rage to cascade
two cascodes for extra gain. This is useless.
One cascode will give you all the perform-
ance you can use. A pentode in the next stage
of the amplifier will equal the gain and will
not be so easy to overload.

Note that we have not mentioned the
“neutralizing” adjustment usually found in
cascode circuits. At 50 Mc, this adjustment
is not needed and is actually a hindrance
since it can easily be misadjusted to produce
regeneration. At 144 Mc and above, it may
or may not be needed. Its purpose is to can-
cel out whatever feedback remains in the
first tube, thus reducing regeneration and
resulting noise to the lowest possible level.
Its value should be such that it resonates at
operating frequency with the grid-plate ca-
pacitance of the tube.

— |

a7 L]

FIGURE 3. Clamped-grid cascode circuit. See text.
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Noise Measurement . . .

and it can be bought, borrowed, or built.
The system for measuring with the pad is
diagrammed in figure 3.

CONVERTER j \_|
UNDER  |LF-[3gp RECEIVER
TEST PAD B
VOICE
con
NOISE AC VOLT
GENERATOR METER

FIGURE 3. 3-db-pad method of measuring noise.
Text explains how to use it; this method is far
more accurate than usuval gain-control calibration
technique.

First, a reading is taken from the speaker
terminals of the receiver under test with the
AVC off, BFO off, ANL off, Audio full on,
and RF adjusted to give a suitable meter
reading. The meter reading is noted. No
controls on the receiver are disturbed. The 3
db pad is inserted in the if line from the
converter to the receiver. The noise generator
filament voltage is switched on and increased
until the reference meter yields the same
reading. By this method, we have increased
the noise power 3 db with a somewhat greater
degree of certainty. If the receiver happened
to be non-linear, this error has been nullified
by bringing the noise into the receiver to ex-
the same noise generator into a BC-348.

The 3 db pad method has been tried on all
the converters here at WATLV and compared
with the usual 3 db meter increase method.
Results are very similar with a 51J-4 receiver.
The same converters have been checked with
the same noise generator into a BC-348.

The 348 using the 3 db meter increase
method will make any converter constructor
smile. All readings are 1 to 1.5 db better
than they should be. The same BC-348 using
the 3 db pad method gives figures almost
identical to the 51J-4. Apparently, nonlineri-
ty somewhere in the 348 is causing an actual
increase of 3 db to appear larger and con-
sequently give optimistic noise figures. From
this limited amount of checking, it would ap-
pear that the 3 db pad method will give more
standard readings with a variety of receivers
than the 3 db meter increase method.
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from page 7/

To yield maximum accuracy, the noise test
should be made a number of times, 15 or 20
not being an unreasonably large amount.
Even with the 3 db pad method, the ballistics
of the meter still makes it a chore to say
exactly when the same reading is obtained.
When roughly adjusting a new converter,
tremendous accurary is not required. But
when you’ve worried the noise down about
as far as you can get it, it is comforting if
some source of sufficient accurary is avail-
able to let you know you are close to the
noise figure the “book” says you should get.

It should be mentioned that everybody,
including the Bureau of Standards, has
trouble with noise figure readings. If we
amateurs can get reproduceable results with-
in plus or minus 1 db, we’re doing all right.
With extreme care, even better readings can
be obtained.

There are two important points which have
not yet been mentioned, but can play a major
part in our success or lack of it. In all the
discussion it has been assumed that the image
frequency from the converter is sufficiently
attenuated to be of no consequence in the
noise figure reading. According to available
information if the image frequency is at-
tenuated at least 10 db, the effect upon noise
figure will be negligible. Any decent amateur
converter should be far better than this.
Another point worthy of mention is the as-
sumption that the line from the converter to
the receiver is “flat”. A low VSWR becomes
necessary here in order for us to expect the
3 db pad to actually attenuate 3 db.

If abnormally high or low noise figure
readings are obtained and the receiver input
impedence seems to be the culprit, a small 2
resistor 6 db termination could be used right
at the antenna jack to make the run of coax
from the converter to the receiver look purely
vesistive. The 6 db termination can be left
in the circuit at all times if the converter
possesses sufficient gain.
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PRELIMINARY RESULTS-—
50 MC SCATTER TESTS

In the November issue of VHF we an-
nounced a series of test transmissions from
WSKHT on 50.085 megacycles. As this is
written the bugs are still being worked out
of the new antenna system, which makes
these tests seem worthwhile. The antenna
system, consisting of 24 elements tuned to
50.1 megacycles, went into actual operation
at 8 PM on Sunday, October 28, a week
behind schedule. As luck would have it a
visitor at the shack the evening the antenna
was fired up turned out to be Ed Pick,
W¢BBM, from up St. Louis way.

Ed’s the master of large complex six
meter scatter arrays, in our book, and was
the author of our 50 megacycle scatter an-
tenna article in the October issue. With Ed
watching the S meter and setting the levels
we fired up over the 110-mile path to W5-
AVYV in north central Texas. Another VHF
writer, Jim Speck, WSPPE, was operating
the W5AVYV rig that evening, and between
Ed, Jim, and Bob (5KHT) the trio decided
the new antenna had the kind of charac-
teristics that made all of the effort worth-
while.

Gain over a six element yagi (on a 24

foot boom) mounted 62 feet above ground
varied from no less than 10 db to no more
than 15 db, depending on the point in a
fade that the switch was made. This, and
later tests, indicate that the 24 element array
at WSKHT has from 22 to 27 db gain over
a tuned reference dipole. VSWR is under
1.3 to 1 at the chosen frequency, 50.100.

The 24-element beam has unusually close
spacing, but this will be detailed in a later
report. It tilts from horizon (0 degrees) to
90 degrees (straight over head—great for
tracking 707’s). The tilt is designed to allow
us to pick the proper elevation angle for
any given scatter or skip path. The ‘kinks’
in the antenna system to date have all been
electrical; all with the tilt array.

None the less the tests began on November
4th, Sunday. First transmission was made

on the advanced-notice (November VHF,
page 1) 0845-1955 CST period, beaming
120 degrees. This is approximately on
Tampa, Florida from Oklahoma City. First
report to come in, on the first transmission,
came from Jack, K4OCK, Miami. Jack wrote
“listened for scatter signal for the first time,
Sunday the 4th. Copied 50% of the time
with an average signal 1-2 db above the
noise. There were a dozen bursts (meteor)
with your CQ and call clearly identifiable
and with a peak signal of S2. Some bursts
would last as long as 3/5 seconds. Also
heard you on backscatter, or off the back
of the beam, during your 0910-0920 test
period (we were beaming WNW or 260
degrees at the time) with call and CQ
clearly identified.”

Jack is putting a KW on also, CW, and
he expects to hold two-way skeds with
WSKHT soon.

Other early results indicate the 50 mega-
cycle scatter tests are being well received
throughout the country. We'll tell you a
secret. Up through mid-November, the tilt
on the array was stuck on 8 degrees above
the horizon. That makes short range iono-
spheric scatter (500-900 miles) favored.
Long haul tropo (200-500 miles) and long
range ionospheric scatter (900 miles up)
were at a distinct disadvantage. The power
level measured at the phasing harness where
the signal split to each of the four antennas
in the 24 element array has been 475 watts.
Not up to our 750 watts we expected to
push up the line.

However, the bugs have now been worked
out of the system, and a new schedule is
now in effect. The tilt is now being varied
from transmission to transmission. Indi-
vidual two-way schedules are also now in-
vited, although we ask that you observe our
signal on at least four occasions before
requesting a sked, and have at least 400
watts output feeding a 6 element or larger
array, mounted well into the clear. We are
anxious for schedules during the January
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League contest, so keep us in mind for our
Oklahoma multiplier!

Sundays
0800-0810 CST
0820-0830 CST
0845-0855 CST
0910-0920 CST
0930-0940 CST
1000-1010 CST
Tuesdays - Thursdays

1900-1910 CST NE (045 degrees)
1920-1930 CST  ESE (120 degrees)

news leads off this month.
S0 Mc koprs, Villa Park. Tlinois, is
searching for skeds on 50 megacycle SSB
or CW to prove the reliability of his system.
Phil has SSB on both two and six and hangs
out on 50.110 on 6 SSB. The rig on six is
a 20A mixing to a 4X150A.

W7UFB is interested in trying his hand
at CW scatter schedules from Casper, Wyo-
ming. Bob writes . . . “it is very interesting
to sit out here in the center of this expanse
of near unoccupied land wih little or no
VHF activity. Especially interesting are
comments on the distances reached from
relatively small mountains. This, of course,
emphatically points out the advantages of
a large band occupancy in the 500 mile
circle that seems to be the ‘with no diffi-
culty’ working range.

“Over a period of years I have run nu-
merous tests with W7VTB and W7VDZ in
Casper, and K7THKD in Cheyenne, using a
60-watt mobile and a 3 or 5 element wide
spaced portable beam (Ed’s note: We’ve all
heard you numerous times, Bob, on E-skip
during the summer months while you were
touring the western expanses). Many of
these tests originated from 8,000 to 10,000
foot peaks. Sometimes the results were
startling, especially to K7THKD who runs a
KW, but more often the successful range
was something less than spectacular. Often
areas in the clear, with rolling plains coun-
try of 400-500 feet relief have netted us
rewarding results.” .

Bob’s home station runs 600 watts AM
to a 5-element Telrex at 70 feet. The beam
feeds a highly modified Tecraft converter
and a 75A-3. Bob has intentions to stack a
pair of 5’s. One of his frequencies is 50.080
megacycles if you would like to give it a
try. He’s available any evening except Wed-
nesday and Saturday and Sunday mornings.

One of the Columbus, Ohio, gang,
K8SCM, John, writes of an extended tropo

NE (045 degrees)
ENE (075 degrees)
ESE (120 degrees)

WNW (290 degrees)
WSW (250 degrees)
W (270 degrees)

opening on six that had the boys along the
Great Lakes hopping the evening of No-
vember 11th and on into the wee hours of
the 12th. Among the participants John
reports were W3UEJ (Washington, Pa.),
K8ZWX (Newark, Ohio), K8CZK (Colum-
bus), W8APD (Columbus), K8VED (Co-
lumbus), K8VGL (Convoy, Ohio), K4KFO
(Ft. Thomas, Ky.) and KOHMB (Winnetka,
Illinois). Everyone worked everyone else
including W3UE] to KO9HMB (425 miles)
except K4KFO and K9MHB. All operation
was on SSB and John—SCM-—notes that
the exchange was mighty pleasant what with
everyone VOX operating. Power levels
ranged from SCM’s 75 watts and 4 element
twirler to UE]’s 2 KW PEP. It all shows
to go you what a little suds on SSB and
some alert operating will do for an other-
wise dull November evening on six.

Some off-season sporadic E openings over
the east, midwest and southeast on Novem-
ber 6th, and the weekend of November 16-18
kept many of the boys going, from W8 land
south to Miami and the Carolinas west to
the Rockies. Most report Saturday the 17th
was the big day with the band open early
in the morning and then spotty throughout
most of the day with the band finally folding
around 8 PM CST. Nearly 12 hours of on-
and-off-again DX was reported by several
of the crew.

Reporter SFW out in Amarillo, Texas,
reports the 50 Mc band has been in the
doldrums in the Texas panhandle. So he’s
been putting his efforts into a new sideband
station for the coming season. Phil will be
dumping near the limit into a 6N2 Thunder-
bolt before long on 50 SSB. He reports an
opening into Mexico City on October 22
when Tad, XE10E popped through. Phil also
sat in on the openings into California, Ari-
zona and Nevada back on October 6.

KS5CFT in Sunray, Texas, is working on
one of the new Heathkit six meter rigs. This
will be number 3 on SSB from the Texas
panhandle.

Old timer (on six) George, W60KR,
Larkspur, California, (north of San Fran-
cisco) is plugging for some scatter boys to
give RTTY a chance. George says he’d be
willing to get back on Saturday and Sunday
mornings if someone with scatter range
would give it a try with him. George lost
his five element tried-and-true beam which
used to sit 120 feet above ground in a red-
wood tree, during the big storm that hit the
west coast. George would also like to see
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the 50 megacycle WAS listings revived here
since QST ceased to run them every month.
So would we_George—eyen so far as to list
all with 45 or more (since anything less
than 45 is about 2 months work during
recent summers) state workers. What do the
rest of the fellows think?

Two new SSB stations are active in Kan-
sas. WA@PCKD is operating from Baxter
Springs, and K¢YZZ is active in Prairie
Village, Kansas, with 100 watts PEP to an
829B. This should make Kansas SSB con-
tacts somewhat easier when the Es is in.

W¢BCE in Kansas City is putting a 10B
and 6146 on SSB. He was expected on
around December 1. WPKMYV in K.C. has
a new phasing rig in the mill.

W¢EPD in Kansas City reports some
E skip into Utah and Nevada during the
first part of November and on the 17th
Florida and Alabama popped through in
the evening.

WSKHT reports Es into Ohio, West Vir-
ginia, and Tennessee, on the evening of
November 20 between 1930 and 2100 CST.
“Signals were very weak, less than 10 db
signal to noise in most cases, and suspect
that without the 24 element array I wouldn’t
have heard a thing.” Most stations worked
commented he was the only station coming
through on Es.

Iowa stations are at last being worked in
Kansas and central Missouri according to
WOHEPD. KdYYM at Fort Madison, Iowa
has been worked by several of the boys.

K@KZC, also of the Kansas City area, is
looking for Oklahoma contacts on six. He’s
only on AM at present but expects to be
sidebanding it soon. KZC was portable 7
in Cheyenne, Wyoming November 22-23.

K¢LSP, Columbus and W@GIP, Inde-
pendence, in Kansas have been putting good
signals north into northern Kansas and
central Missouri of late, reports WpKMYV.
KMV also notes he heard what appeared to
be a broadcast station harmonic on approxi-
mately 49.990 on November 13. The signal
had typical skip QSB and lasted 15 minutes,
peaking east. Considerable meteor scatter
wih bursts lasting up to 45 seconds were
also noted on the 12th and 13th.

news is all of building and mi-
144 Mc nor meteor showers this month.
K¢HLC in Hutchinson, Kansas, reports he
has a 4CZ250-B in a coaxial cavity feeding
an array of ten element yagis 60 feet above
ground. Roy uses a homebrew converter to

get his HT-37 up to 144 Mc. He reports on
some recent work with the new AMECO
Nuvistor two meter converter. “Several of
these units ave been thoroughly gone over,”
he notes, “with lab test gear and the results
are just short of fantastic. The noise figure
will make you recalibrate the noise gener-
ator and then you will not believe what you
read. I won’t quote noise figures, but if one
of these units is properly adjusted, it will
run rings around the best of the 417A rigs,
using premium 417A tubes.”

Look for him on SSB or CW on two when
the band is hot into Hutchinson and envi-
rons, Kansas (environs is just up the road
from Hutchinson). .

W4HHK, Collierville, Tennessee, reports
that the grape vine trough W4HJO (Glen-
dale, Kentucky) has it that Shelby, WAWNH
in Elizabethtown, Kentucky worked K7HKD
in Wyoming on November 17 via meteor
bursts. This year’s results via 144 and
meteor propagation have been far more
productive than past years, according to the
best of records. All of which proves you
never know until you try.

K4ZAD in Lynchburg, Virginia, com-
pleted a tone dialing sysem for his two meter
FM link recently and added a 6CW4 pre-
amplifier. He would like to see more infor-
mation in print on wide band FM activities
and techniques.

WA2EMA, who hangs out on 144.004
Mc, continues his skeds with K4IXC down
Florida way. Bill is running 1 kilowatt input
to a pair of 4X250B’s with a 417A converter
into a Collins if strip. The antenna is a 15
over 15 array at 70 feet. He reports he is
busy with a new 104 element array(!) and
is looking forward to working with ECHO
II. He also plans to get in on the 144 Mc
moonbounce experiments as soon as the new
array is up and perking.

Shelby, WAWNH, reports on his results
with the Giacobinids meteor shower early
in October. Those who expected it to peak
October 10 were disappointed, says Shel-
by. He had skeds with K7THKD in Wyoming
and K5TQP in New Mexico on this one.
Several strong pings were heard on HKD’s
frequency.

Other schedules held October 20, 21, 22
during the Orionids shower with K7IDD in
Utah produced no results. On Sunday morn-
ing, 21st, Shelby heard several bursts from
a station on 144.061. He suspects this was

(Turn to page 30)
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Never. .. page 12

cable. Before coming back down, the XYL
tests the thing, and lo and behold, it works,
but still no indicator.

Having a brainstorm, I confiscate the
XYLs’ mirror, which is about three feet long
by on= and a half feet wide. I put this in
the window well and now I have an indi-
cator. Of course, everything is backwards,
but it only takes about an hour to get used
to pressing the switch one way and seeing
the beam go the other.

At 1030 1 manage to work lowa, with
KOKZC right behind me. By this time he
is six or eight contacts ahead of me and the
fight is on to regain the lost points. (Next
year I’ll use a halo.)

1300 and the voice is getting weak. Sure
wish I hadn’t sold the tape recorder I used
last year with a continous tape to call CQ.

I have managed to catch up to Bill by this
time, and now it is every man for himself.

We are running neck and neck, same points,
same everything.

Just before dark I have to put a light up
on the tower so I can see the beam. Also I
have to clear the snow off the mirror quite
a few times.

Nearing the end, 2330 finds me one con-
tact ahead of Bill. We never did figure out
where that extra contact came in, but a
check and recheck of the log showed no
repeats. There was one moment of heart
failure. Bill almost worked a Texan, but he
didn’t come back. How sad.

The XYL was probably as tired as I was
after the contest. What with bringing food,
coffee, helping with the rotator, and fre-
quent hollers down the steps to see ‘“how
it was going” she should get the certificate.
All this help and it still doesn’t count as a
multiple operator station!

Well, I manage to win it for the third
year in a row. Bill had 164 contacts and 1
had 165 in four sections. Never again. (Un-
til next 'year.)

Storm . . . page 18

down hills and disappeared, and two small
children were even buried alive.

On Saturday morning, October 13th, the
low lying areas began to flood quite severely
due to the enormous amounts of water flow-
ing down from the hills. This was further
complicated by high tides. Many telephone
lines were down and over 20,000 telephones
were out of service. At 0830 WA6BZA went
on standby on the Southern Alameda County
Emergency Net frequency. By 0930 the area
around WA6BZA’s QTH began flooding and
he set up a PA system to help direct traffic
and evacuees. At 1025 the Southern Alameda
County Emergency Net was alerted and
called to order by WA6GRO, the NCS.
WAGBZA acted as a clearinghouse for emer-
gency traffic coming in from the Oakland
Auxiliary Police CD station which was oper-
ated by WAG6EQP. WA6BZA also relayed
traffic to WA6GRO, SACEN NCS and to
the Red Cross station. W60T, operated by
the Oakland Radio Club, and to K6DOQ.

CD authorities informed SACEN that
QOakland and Montclair were the hardest hit
areas. The CD then declared two Jr. high
schools, Havenscourt and Frick, as evacua-
tion centers. WAG6GRO immediately dis-
patched two SACEN cars to Havenscourt
Jr. High. These cars were on the scene and
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assisting the evacuation of threatened homes
even before the CD and Red Cross arrived.

Using a car and a boat, Jim Carter,
K6LWA, singlehandedly evacuated 15 fami-
lies from a stricken area not far from his
home, which was also threatened.

As the seriousness of the situation in-
creased the Oakland City council met and
declared Oakland a disaster area. A state
of emergency was proclaimed. At 1359 Cap-
tain Riddell of the Oakland Auxiliary Police
called WA6BZA and informed him that all
SACEN members had been deputized by
Police Chief Toothman. He also conveyed
his and Chief Toothman’s thanks to the
amateurs for their assistance.

By this time WA6NCD, WA6KOS, WA6-
LYR and WAGEJA had been dispatched to
Havenscourt Jr. High. WA6VXP and WAG6-
JTY were dispatched to Frick Jr. High
WAGEJA, a chiropractor, closed his office
so as to be able to give his full assistance

to the disaster.
At 1541 two cars were dispatched to 66th

and Spencer to pick up people from boats.
At 1551 more evacuees were brought in by
K6LWA. 1600: two cars were dispatched to
77th Ave. and E. 14th Sts. by WAG6EQP.
At 1635 two boats were dispatched to 76th
Ave. and E. 14th Sts. At 1614 an emergency
notice had gone out that the Broadway Tun-
nel was closed due to slides and flooding.
Warren Freeway and Mt. Diablo Blvd. were



closed for the same reasons with reports
of cars trapped in the mudslides. All high-
ways leading into Oakland were impassable
and people from the outlying areas were
warned to stay away.

A report came in that Cull Canyon Dam
was very weak and in danger of bursting.
16 families were evacuated from the danger
zone.

McChesney Jr. High was opened as an
evacuation center and Oakland Hi was put
on standby. WA6VQF and WAGJTY were
then dispatched to Oakland Hi.

WAG6UJT got stuck in the mud, during
rescue operations but was pulled out by
WAG6VXP.

WAG6NCD and WAGLYR were routed
around to various schools to help with the
evacuation. Several cars were assigned to
follow CD trucks around to provide them
with emergency radio communications. WA6-
KOS was very prominent in the disaster
and seemed to be everywhere at once,
according- to Clyde, WA6BZA.

At 1723, Police Chief Toothman pro-

claimed that all SACEN members who had
Red Cross armbands now have full police
authority. 1730, a truck arrived at CD oper-
ations center with 40 cots and blankets for
the evacuees. 1820: WA6GRO turned SACEN
NC over to W60T. 1834 WA6MBT assisted
in bringing 5 more evacuees into Frick Jr.
High. 1855: K6LWA brought in more evac-
uees. 1910: a lost family of 5 was located
and brought in. 1946: WAGEQP sent out
word that all SACEN members would be
served hot food and coffee by CD at the
operations center. 2300: K6DOQ took over
as SACEN NCS and held it until the emer-
gency was declared over at 0500, Sunday,
October 14th. K6PKW and K6LYR also
stood by all nite. K6ZOA also checked in
for a few hours during the night.

Those taking part during the emergency
were: WA6BZA, K6LWA, WA6MDI, WAG6-
UJT, WA6LIX, WA6GRO, WAGEJA, WAG6-
KOS, W60TV, WA6VQF, WAG6NCD,
K6PKW, WAGEQP, WA6VXP, K6DOQ,
WA6JTY, WA6GPB, WAG6YLR, K6ZOA
and W60T.

Our hats off to all for a job well done!

Parts

NOISE GENERATOR (Page 4)

C1 thru C3 .001 mF bypass capacitors, feed-
thru (Centralab MFT-1000)

€4, C5 .001 mF standoff ceramic capacitors
(Erie 325-102)

€6, C7 10 mF, 250WVDC electrolytic

R1 750 ohm 25 watt rheostat (see text)

R2 100 ohms 1 watt

R3 470 ohms 1 watt

R4 50 ohms noninductive (see text)

T1 115VAC to 5VAC C.T. filament transformer,
2 amps

T2 small 1:1 isolation transformer

RFC1 29 turns No. 24 enamel bifilar wound
in 2 layers on Y-inch form, 11/16-inch
winding length

M1 0-5 or 0-10 mA meter (see text)

M2 100-mA silicon rectifier

J1 Coaxial fitting to suit your needs

V1 Sylvania type 5722

S1 SPST toggle switch

[ists

432 Mc TRANSMITTER (Page 8)

C1, €2 40 mF, 250 WvDC electrolytic

€3, C4, €7, C8 .001 mF disc ceramic

C5 25 pF variable

C6 .001 mF 2KV ceramic buffer

R1 50 ohms 1 watt

R2 3.3K ohms 4 watts

R3 10K 2 watts, variable

R4 25K 4 watts

R5 100 ohms % watt

R6 2 ohms 10 watts variable

V1 QA2

V2 4X150A

T1 115VAC to 6.3VAC fil. xfmr, 1 amp.

T2 same as T1 except 4 amps.

L1 2 turns No. 16 tinned, in center of L2

L2 4 turns No. 16, 5/8-inch diameter

L3 20 H, 80 mA filter choke

RFC1, RFC2 Ohmite Z-420 or J. W. Miller
RFC-420

CR1, CR2 400 PIV silicon diodes, any type
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SOCKETS FOR GL-6299

If you’ve been planning to build a low
noise converter around the fantastic new
G-E . type GL-6299 ceramic planar triode
but have been stvmied for lack of a socket,
Community Engineering Corp., 234 East
College Avenue, State College, Pa., has good
news for you.

They have come out with not one but
two sockets designed especially for the 6299.
One, the GG-9, is for grounded-grid service
up to 1200 Mc. The other, for grounded-
cathode service, is model CM.-9.

Both sockets feature heavy silverplating
over machined brass contact assemblies, and
air-insulation throughout. Chassis mounting
is in an 0.312 inch hole.

Write the manufacturer
full data.

for prices and

NEW TECHNICAL BOOKLIST

A 10-page catalog listing more than 200
currently available books published by
Howard W. Sams & Co., Inc. is available
from Sanis.

Subjects range from TV, radio, and audio
through ham radio to computers and other
advanced circuitry. A 2-page Subject Index
allows quick location of the fields which
interest you.

To get your free copy, write to Technical
Book Divisions, Howard W. Sams & Co.,
Inc., 1300 West 62nd Street, Indianapolis 6,
Ind.

“DARK-HEATER’’ VERSION OF THE 6146

A “dark-heater” version of the 6146, a
first of its kind, has been announced by the
RCA  Electron Tube Division, Harrison,
N. I

Designated as type RCA-8032, the new
tube has operating characteristics similar to
the 6146. Filament voltage is 13.5, either
AC or DC. The heater is designed especially
for mobile use.

RCA engineers say the “dark-heater”
design offers a number of advantages, in-
cluding longer tube life and reduced heater-
cathode leakage.

For a technical bulletin on the 8032,
write Commercial Engineering, RCA Elec-
tron Tube Division, Harrison, N. J. Tell
them we sent you.

CONVERTERS FOR SIX AND TWO

A pair of converters featuring 6 and 2
meter coverage (one band per converter)
with 7-Mc output has been announced by
Lafayette Radio, 111 Jericho Turnpike,
Syosset, Long Island, N. Y.

Both units claim better than 1 microvolt
sensitivity. The 50-Mc unit, model HE-56,
is rated at 0.6 microvolt at 50 Mc and 0.8
microvolt at 54 Mc. The 144-Mc converter,
HE-71, has 0.2 microvolt sensitivity at 144
Mc and 0.7 microvolt at 148.

Both units include inbuilt power supplies.

Price of the HE-56 is $29.95 and the HE-71
is $31.95. For complete specifications, write
Stan Isaacs at Lafayette.

28 By VHF'ers, for VHF'ers; this is your magazine.
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COMING IN FEBRUARY'S VHF . ..

A TRULY LOW-NOISE 432 MC CONVERTER

You can build this four-tube converter in one evening and have the
hottest thing going on 432. Uses a pair of RCA’s new 8058 grounded-grid
Nuvistors.

QSO SHOWBOAT

Ever wonder what the VHF bands were like way back when? Staff His-
torian W5CA/W7ZC tells about it. We've come a long way technically
in 22 years—and lost a lot in other areas.

PUTING THE AM-33/ART ON SIX AND TWO

This unit is around in considerable quantity. Avid homebrewer K5ZND
tells how he made his turn out 500 watts of RF on Six and a little less
on Two.

EVALUATING THE R-449 RECEIVER

Research Consultant WONLZ takes a detailed look at this surplus unit.
Recommendations, and how to use them.

PLUS ALL THE USUAL DEPARTMENTS . . .

Staff report, Construction Box, Showcase, DX and Operating News, VHF-
TVi, Lab Report. All these, and many more features too good to talk
about now, will be in the February VHFI

HAVE YOU SUBSCRIBED YET? DO IT NOW!



DEAR VHF:

Below are a few of the VHF-UHF operators active in my area. | am
anxious to have VHF's files top the 31,000 mark of known VHF-UHFers in
the United States and Canada. Please see that the following receive a copy

of VHF as a sample soon.

NOTE—Mail this to VHF, P. O. Box 1557, Oklahoma City 1, Oklahoma. We'll
do the restl)



REACTANCE SLIDE RULE AGAIN

The famed Shure Reactance Slide Rule—
more than 300,000 have been distributed
since 1943—is once again available from
Shure Brothers, Inc., 222 Hartrey Avenue,
Evanston, Illinois.

The rule solves problems involving reso-
nant frequency, capacitive reactance, induc-
tive reactance, coil Q, and dissipation factor,
over the frequency range from 5 CPS to
10 kMec.

Price of the rule is $1, complete with
detailed instructions and sample problems.
Write Sales Department, at Shure, and tell
them where you saw this.

SAFE INSULATION STRIPPER

A wire-stripper which removes formvar,
teflon, nylon, and almost any other type of
insulation from wires quickly and safely—
without any chance of nicking the wire—
has been announced by Sentry Electronics,
Inc., 707 S. Okfuskee, Wewoka 1, Okla.

The new stripper looks something like a
soldering gun; it contains a patented heat
tip which melts the insulation off and at
the same time anneals the wire to make it
stronger at the eventual joint. Price of the
hand model, type W-1, is $11.95 postpaid.
A bench model, W-2, is available for $19.95.
Full specifications and data are available
from sales manager Ed Neugass. Tell him
we sent you.

TEFLON TERMINAL

A new “Press-Fit” terminal providing
connections for three leads has been an-
nounced by Sealectro Corporation, 139
Hoyt Street, Mamaroneck, N. Y.

Designed for use in metal chassis from
040 to .060 inch thick, the new ST-4500
standoff insulator extends .293 inch above
the Teflon body. Installation is permanent.

For full data, write the manufacturer.

LOW - LOW $495.00

Complete system with all
tubes — wired and tested.
Less Vidicon and lens —
with Schematics (connect-
ing cables and plugs only
— supplied, but not as-
sembled).

CONTROL MONITOR
12 Tubes & 21DAP4

FANTASTIC VALUE IN CLOSED CIRCUIT TELEVISION

BRAND NEW — COMPLETE SYSTEM SHOWN

Approximately 1/10 Mfg. Sug. Resale Price

. 0000_0000_‘

CAMERA
4 Tubes & Vidicon

EIA Standards of 525 lines, 60 Fields, 30 Frames and 2:1 interlace—Aspect
Ratio 7:3—Capable of 700 Lines Horizontal resolution and 350 Lines Vertical

Write for Catalog No. 1273—""HOW TO BUILD LOW COST TV CAMERAS,” Industrial and Broadcast
Cameras and equipment, Miscellaneous accessories, lenses, tripods, etc. ONLY 50¢

DENSON Electronies Corp.

BOX 85 ® ROCKVILLE, CONN. e TRemont 5-5198

ONLY $649.50

Complete system with test
vidicon, normal lens, and
assembled cables, (schema-
tics), wired and tested.

POWER SUPPLY
11 Tubes & Transistor —
31.5 Kc Crystal Controlled
Oscillator.

25,000 hams are VHF addicts—and yov're onel 29



Vital Happenings & Facts . . . from page 25

WGAZT. During the same time period he
heard snatches of signal on 144.151. W5FYZ
in Minden, Louisiana is suspected as being
the culprit. From 0650-0700 EST Shelby
heard someone on 144.185 calling WHEYE.
Possibly backscatter, says Shelby. He caught
several pings on the frequency of W@JAS.
On the 22nd he heard pings and bursts from
WHEYE up until around 0630 EST.

Shelby is interested in getting some New
England stations to sked him for future
showers. Anyone up there want to work
Kentucky ?

K5CYK in Amarillo is on two now with
400 watts. Anyone interested in working
John? (Point over towards Oak City now
and then John . . . we'd like to give it a
try!)

WA20NO reports WA2PZE is working
on a 4 bay Helix for a try at trans-oceanic
moonhounce on 144, Pete also reports good
tropo down the coast to Virginia and asso-
ciated states October 8-20. And, in closing,
he notes that WA2LJT was fortunate enough
to snag Hlinois on 144 during that period.

WSKHT and WSHCX worked some tropo
DX, as did a number of others, during the
period October 8-9-10. The evening of Oc-
tober 8th Russ and Coop worked Paul
W4HHK, two way two meter SSB for Paul’s
first SSB DX. He had just finished his new
two meter SSB rig, which he sets down on
144.200. On the 9th Mississippi (Rex-
SRCD), Kansas, Louisiana, Missouri, Texas
and others were worked. The WSKHT two-
meter frequency (SSB or CW) is approxi-
mately 144.104. Power is 1 KW SSB to
either a 16 element colinear 70 feet or a
38 element Telrex Spiral-Ray yagi, 60
feet.

K9DTB in Villa Park, Illinois is on SSB
on two with around 150 watts. He hangs
out on 145.030 and has a sked with Bob,
K9EID, from 1015-1100 CST on Sunday.
USB.

220 and up Ne news of 220 this

month; 432 seems to be
hogging the limelight. Another report from
W5AJG in Dallas tells us that he has heen
running daily skeds on 432 plus just enough
to get out from under QRM (gads! These
Texans!) with K5JHG at Atlanta, Texas.
Leroy also reports that he, JHG, and a
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couple of others in the Dallas area are using
ARC-27 RF decks as transmitters and driv-
ers for higher-power rigs (when they’re
legal). “A 522 or ARC5 with about 5 to 7
watts will drive one of these gadgets and
bring it out to about 20 watts output,”
reports Leroy.

On the upper region. Lerov also reports
that W5HTZ. Merlin. from Wewoka, Okla.,
has succeeded in putting his UPX-4 on the
air on 1296! So far as we have heen able
to learn, this is one of the first if not the
first to be successfully used. Merlin is run-
ning 600 watts to his. WAHHK advises that
he has heard that a W6 has been running a
UPX-4 with 1000 watts in and 300 out.
For the uninitiated, the UPX-4 is a “ring
amplifier” using six 2C39A’s in a single
cavity; it’s about the only hope of high
power on 1296 without a klystron.

Leroy sent along Merlin’s full modifi-
cation data; it’s too long for this issue but
will be published in these pages next month.

VHF ASSUMES ‘TECHNICIAN'
MAILING LIST

Effective with this issue of VHF
Horizons, Horizons Publications, Inc.
has assumed responsibility for mailing
the portion of any uncompleted sub-
scriptions to the monthly magazine
“The Technician” to the “Technician”
subscribers.

In as much as the subscription rate
of the “Technician” was $2.00 per
year, and VHF Horizons is $4.00 per
year, all “Technician” subscribers will
receive 1 copy (issue) of VHF for
every remaining two issues of their
“Technician” subscription.

Present subscribers to VHF who
were also “Technician” subscribers
will receive an extension on their VHF
subscription.

Horizons agreed to take over the
mailing list of the “Technician” in
November when that publication ceased
printing. There was no exchange of
funds from the “Technician” to Hori-
zons. The action by Horizons. was
prompted by an appeal from the Edi-
tor and Publisher of “Technician”.

Horizons Publications, Inc.




THE PARKS ELECTRONICS
SIX METER CONVERTER

Last month VHF’s research staff ran
through the merits of the Parks Electronics
Laboratory (Route 2, Box 35, Beaverton,
Oregon) two-meter converter. We found the
unit to be an exceptional buy at $54.95 and
were quick to pass this information along
to the VHF gang who we feel are equally
quick to snap up a product that does every-
thing the manufacturer claims, especially
when the claims leave very little to be
desired!

The six-meter unit is equally impressive.
One of the most impressive items about the
six meter unit is its price tag: $34.50 with
crvstal. And power supply. And 6U8A. And
6CW4. With everything you need but the

antenna and receiver!

We first saw the Model 50-1 Nuvistor
converter that Loren Parks (K7AAD) has,
out in Portland at the ARRL National meet.
We spent a few hours listening to the meteor
burst signals from W6NLZ and others that
Sunday morning at Loren’s QTH as he
demonstrated how the unit performed. We
were suitably impressed and asked him to
let us borrow one to play with.

The Parks 50-1 is built with the same
impeccable care used in the Model 144-1.
The anodized aluminum top-plate has the
same printed lettering and the case is the
same molded plastic, although the unit is
smaller than the two meter job. Power sup-
ply is included as an integral part of the
unit.

The front end is a 6CW4 operating as a
neutralized triode. This gives you a noise
figure in the vicinity of 2.5 db (ours was
closer to 2 db). Next stop for the 50 mega-
cycle signal is the pentode half of the 6U8SA
which serves as the mixer. The triode section
operates as an oscillator. Our unit has a
43 megacycle crystal which netted us an if
range of 7-11 megacycles.

Input is 50 ohms through a standard UHF
type connector, or (your choice) type N or

BNC.

IR Zes Koot

Each individual converter is adjusted for
lowest noise figure and each unit’s noise
figure is actually measured. With the 6CW4
you can be sure that the noise figure will
be well below your antenna noise.

Operationally, the 50-1 is a joy to work
with. We spent considerable time comparing
it with a Filter King converter (ala W6BAZ)
which used to be the standard of comparison
for the DX gang in the west. We found that
the noise generated by the 50-1 was some
24 db lower(!) than the noise generated by
the Filter King. Keep in mind this is ampli-
fted noise. The actual improvement in signal
plus noise to noise from the 50-1 to the
Filter King was 3 db, or 1/2 S unit. On
weak marginal signals, that 3 db can be
a bushel.

Our testing location for six meters is not
quiet by any means. At best we experience
12 db of antenna noise at 50 megacycles.
None the less we found that although the
50-1 does not have the extra-ordinary gain
of say the Filter King unit, it has more than
adequate gain to overcome the conversion
loss in the converter itself. And since the
real proof of the pudding must be the actual
signal to noise ratio of the signal, regardless
of its strength, we found the 3 db advantage
of the Parks unit to be very exciting.

Inter-connected into the 24 element mon-
ster array at WSKHT the Parks 50-1 was
compared using an instantaneous switching
circuit with the Filter King. Any evening
we can sit on 50.110 or 50.115 and leave
the beam on the Ohio-Michigan area listen-
ing to scatter bursts from the SSB boys.
Since this type of tom-foolery is marginal
at best the 50-1 got a real workout. The 3
db aforementioned advantage amounted to
around 40% greater burst copy time (i.e., a
10-second burst on the Filter King would
last an additional 4 seconds on the 50-1)
for the 50-1.

Needless to say because the converter has
lower overall gain it is not nearly as prone
to overload from strong locals. The absence

(Turn to page 33)
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Scatter . . . continued from page 3

control of its operation will be restricted to
properly licensed amateur operators, and
satisfactory proof of such design must be
shown in the application for authorization.
Essential design factors must include the
following :

a. If operation below 50 Mc/S is destred,
the mobile relay station shall be so designed
and installed that it normally will be acti-
vated only by means of a coded signal or
signals or such other means as will effec-
tively prevent its activation by undesired
signals.

b. If operation is to be confined to the
region above 50 Mc/S, the mobile relay
station shall be so designed that it is nor-
mally capable of activation only by signals
received on frequencies above 50 Mc/S.

c. Each amateur mobile relay station shall
be so designed and installed that it will be
deactivated automatically when its associ-
ated receivers are not receiving a signal on
the frequency or frequencies which nor-
mally activate it.

d. Each amateur mobile relay station
shall be so designed and installed that it
may be deactivated by remote control either
wired or radio) in case of emergency.

e. Facilities must be included in each
amateur mobile relay station to provide log-
ging of all mobile stations using the relay
facility. Information required in this log
shall be confined to the call letters of the
stations involved, and the times of begin-
ning and end of such use. Automatic record-
ing facilities which simultaneously record
the time and the messages handled by the
amateur mobile relay station shall be con-
sidered sufficient to meet this requirement.

(f) Application for an amateur mobile
relay station shall be made on FCC Form
610-4; engineering data sufficient to show
that the requirements of the preceding para-
graph will be met shall be included with the
application. A satzsfactory showing of con-
trol of the specific premises upon which the
amateur mobile relay station will be located
is required; the engineering data required
by subparagraph 12.64 (e) shall be deemed
- a showing of amateur control of the station
itself.

In support whereof, the following is re-
spectfully submitted:

1. One of the most important means by
which the Amateur radio service contributes

to the public interest is by providing emer-
gency communications facilities in time of
disaster. Because of the nature of most dis-
asters, the majority of these emergency
communications are provided by amateur
mobile stations. However, because of power
limitations °inherent in most automobile
electrical systems, and also because of ineffi-
cient antenna systems imposed by mobile
physical requirements, the reliable communi-
cations range of amateur mobile stations is
usually limited. Authorization of amateur
mobile relay stations can substantially in-
crease this reliable range because the relay
station can employ higher power and more
efficient antennas, thereby adding to the
effectiveness of emergency communications.

2. The use of mobile relay stations for
this same purpose in other radio services
is recognized, as for instance in Section 11.7
of the Commission’s Rules and Regulations
or in Section 16.355 of the Rules and
Regulations.

3. Availability of amateur mobile relay
stations for general use by all amateurs
licensed to operate on any particular fre-
quency band will enhance the attractiveness
of mobile operation, thus providing in-
creased interest and activity in mobile oper-
ation and thereby providing an expanded
pool of available amateur mobile stations
in case of any emergency. This also will be
in the public interest.

4. Such “amateur mobile relay stations”
have been licensed by the Commission in
the past, in specific instances, under the
somewhat restrictive existing remote-control
provisions of Section 12.64 (b). These sta-
tions, particularly in the Los Angeles, Calif.,
area, have proven extremely beneficial to
the public interest during brush-fire emer-
gencies by providing extended-range com-
munications. The major purpose of this
petition is to formalize the definition of this
type of station, and to establish standards
which will allow the use of such stations by
all amateurs who are able to communicate

_ with them.

5. For these reasons petitioners believe
that the public interest will best be served
by amending Sections 12.5 and 12.64 to
establish Amateur Mobile Relay Stations and
to provide specific requirements governing
their operation.

What do you think? —K5JKX
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Putting the MAR on 432

E-Skipon2...p. 16

since when it is in, it is in! And there is no
stopping it.

What is needed to work E skip on two
meters? An interest in doing so, first of all.
This past summer, 1962, for example prob-
ably produced at least three occasions
from your location to locations 1,000-1,300
miles distant when two meters was open
(briefly-i.e. 5 minutes to 30 minutes) on E
skip. The fact that you were on six meters
at the time did you little good.

Next summer, and the summer after (ad
infinitum) should be every bit as good. The
proof of the pudding will be how much time
you put into a little (very little since not
much is really required) preliminary plan-
ning (i.e. plotting paths, determing the ordi-
nates of “tip-off” six-meter short skip, and
lining’ up one or more two meter stations at
the other end) in the months ahead.

Too often we hear stations on six sug-
gesting “let’s switch to two meters” in the
early weeks of the six-meter season. Remem-
ber when such two-meter contacts have taken
place in the past, and remember that being
at the right place at the right time is much
more important than anything else. And, if
your first round of calls don’t produce re-
sults, stick to it until all signs of the super-
dense cloud and extra short skip on six have
disappeared. That high density portion of
the cloud is going to be short lived at best,
and past experience has shown that it can
and does develop in a matter of seconds, and
without warning.

Lastly, look for WSKHT on 144.120. We’ll
be in there when ever things look good on
six!

by John Chambers, W6NLZ/A6NLZ
¢/o VHF Horizons

Putting a MAR on 432 Mc involves,
simply, stripping the whole works and sal-
vaging the two rectangular silver-plated
boxes which are the final tripler and power
amplifier.

Those aren’t just good . . . they’re perfect!

With these, you’ll have a real machine.
Outputs of 30 watts are realized readily on
432 Me.

Converting the tripler box into 144-432
takes approximately 10 minutes: First re-
move the variable capacitor from the cathode
end (where the coil is located) and throw
it away. The cathode circuit will now tune to
144 Mc by varying C-177 (save the shaft).
Remove the rotor by loosening the set-screws.

Now, with a pair of long-uose pliers,
reach in the hole where the rotor of the
plate tuning capacitor meshes and pull out
and discard the stator plates. The rotor will
now tune to 432 by the minute capacity left
(note: you may have to adjust trimmer C-
112 slightly).

That completes the tripler changes. Just
apply 45 volts bias, 6.3 volts filament, 700
VDC to the plate, and 15 watts of 144-Mc

drive.

Converting the final straight-thru ampli-
fier is similar. Remove and discard the cath-
ode tuning capacitor. Tune the cathode cir-
cuit to 432 Mc with C-118. Convert the plate
circuit exactly as described for the tripler
and use the same voltages.

For AM, to get 100 percent modulation,
modulate both the tripler and final simul-
taneously.

Lab Report . . . from page 31

of cross modulation was a particular joy to
behold.

However, in all fairness it must be re-
ported that because the 50-1 has a relatively
low unit gain we were forced to clean up
the inter-connecting coaxial patch cords
from our converter to our NC-303. Our 40
meter if range produced feedthrough, which
was not apparent with the Filter King be-
cause the greater noise amplification with

the Filter King managed to cover up the
40 meter feedthrough!

At $34.50 this converter looks like a $100
job and performs as well as anything we
have had in the shack. It is exceedingly well
built and should make a good companion
converter to the 144-1 for any serious VHF
fan. We only hope that Loren (K7AAD)
doesn’t go broke turning out such quality
gear for so little money!

25,000 hams are VHF addicts—and you're onel 33
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CONSTRUCTION BOX

SPLICING TINSEL CORDS

A simple solution for repairing broken
tinsel cord such as that used in headphone
cords, mike cables, and telephone has been
in use here for some time.

First, make a crimp connector by wrap-
ping many turns of no. 28 to 34 tinned wire
around the two tinsel wires to be spliced.
Solder the tinned wire to make a cylinder.
Then crimp it over the ribbon wire to make
a solid connection. Insulate it with tape.

—K3BNV

MEASURING FEEDLINE
LOSS

The loss in the coax feedline to your
antenna array, of great importance to a

PREVERTER
30 & 144

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

6 or 12 Meter model. . .$14.95 post paid.

Send tor free list of
more than 80 printed
cireuit kits,

T e~ )

] Let's “kit” Together
>{Use YOUR Parts & PAPPY'S wiring
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VHF/UHF operator, may be measured very
simply as follows. Make a shorting plug to
fit the antenna end of your feedline (I use
an 50-239) by cutting a one-inch square
of copper flashing with a small hole in the
center to go on the back of the connector
and solder. Climb your tower and disconnect
the coax. Insert the shorting plug. (Use
aluminum foil for solder-lug type connec-
tions, wrapped around the shield and center
conductor to make a complete, enclosed
short circuit.)

Then come back down and pipe a small
amount of RF (on operating frequency)
through an SWR bridge into the line. Only
enough to give a full-scale reading on the
meter in the forward position is required.
Note the percentage power reflected by the
short (usual values range from 30 to 70
percent depending on the line and the fre-
quency). The square root of this percentage
is the efficiency of the feedline. To find loss
in db use the formula: Loss — 5 times the
log of the ratio (power into line/power re-
flected), or loss — 5 times the log of the
ratio (100/percentage of reflected power).

Many SWR  bridges are calibrated in
reflected voltage rather than power. In this
case, the percentage voltage reflected is im-
mediately your feedline efficiency, and the
formula for db loss becomes: Loss — 10
times log ratio (100/percentage voltage re-

flected).
—WSPPE
WANTED: MORE TIPS

This is your corner, to pass on those little
tips, ideas, etc., which you’ve come across
in the course of your VHF operation. We
provide the space—you provide the material.

Send ’em in any way you like (K3BNV’s
tip came in on a DRP card!) but let’s have
them thick and fast. Sorry, we can’t ac-
knowledge them—but the extension of the
sub will be effective with the issue in which
your tip is published. Fair ’nuff?

—K5JKX



Letters

Dear VHF:
First, read the fifth paragraph of your November Send for NEW
editorial. | just did and, brother, did you ever hit a

FREE CATALOG # 962
with oscillator
circuits

raw nerve! 1 am enclosing verifax copies of FCC Docket
11157 ""Notice of Proposed Rule Making’’ and ‘‘Report
and Order.”” Please read them carefully. (Ed. note: the
documents relate to the opening of 6 Meters to Tech-
nicians; they show the petition was filed by WS5FXN
and Tom Walker.) OK, so my nerve tingles because |

was W5FXN at that time. Maybe it tingles a bit because 4 “y
can’t ‘'get the whole message’’ from your ediorial. Clhzen Band Class D CrYStals
Do | detect a hint that the relative low 50 Mc and 144 CITIZEN BAND CLASS ”"D” CRYSTALS
Mc frequencies have fainted the Tech ticket? Not so, 3rd overtone — .005% tolerance — to s 95
gentlemen, the foot is in the other shoe! Sure the Tech- meet all FCC requirements. Hermetically 2
nician Class license is a steppingstone—League and FCC sealed HC6/U holders. %" pin spacing. (L]
be hanged! 1‘'m GLAD. The thousands of Novice to Tech .050 pins. (Add 15c per crystal for .093
to Generals have, in most cases, enjoyed some exposure pins).
to VHF. From them we have ‘“‘captured’’ hundreds of AlL 23 chanuels in stock: 26.965, 26.975, 26.985, 27.005,
serious VHF operators and countless occasional VHF ops. 27,0158, .’Z.U.’S. 27.035, 27.05?, 27.065, 27.075, 27.085, 27.105,
Let us continue to encourage ‘‘stepping stones,’ especially 27.115, 2/_.125. 27.135, 27.155, 27,165, 27.175, 27.185, 27.205,
when our stone is so attractive to the imagination of 27.2158, 27.225, 27.285 _ .
the serious minded regardless of eventual license status. Matched crystal sets for ALL CB units (Specify equipment
To those Generals or Extra’s that would look down on make and model numbers) $5.90 per set
the “lowly” Tech, we need only to say: look NOT at CRYSTALS IN HC6/U HOLDERS
my license but, AT my accomplishments!
73 SEALED 486 pin spacing — .050 diameter — .005%
James M. Price, WA9ESM OVERTONE tolerance
ex-W5FXN, WBFXP, W2PVM, WA4DG! 15 to 30 MC $3.85 ea.
Globe-RME Communications 30 to 45 MC $4.10 ea.
General Sales Manager 45 to 60 MC $4.50 ea,
Jim— FUNDAMENTAL From 1400 KC to 2000 KC
Gad—we did goof in crediting the initiative for FREQ. SEALED .006% tolerance . $8.00 ea.
getting Techs on Six to the wrong quarter! Our most From 2000 KC to 10,000 KC, any
sincere apologies; we’re happy to set the recordhs'raigh'. frequency, .006% tolerance $3.50 ea.
We do hooe that the editorial contained no hint that Speci : Voo
:’he 6-and-2.meer privileges have “tainted’’ the ticket 232-’;‘;“ ?g;“,{,’, f:)e‘-:;;e';z)os pins spaced ,/;_,;A::
ecause that's sure not what we meant. The comment ; QUARTZ CRYSTALS

about being ‘‘officially second-class’” was intended as »
slur on the restriction on 145 Mc, not as a slur on the
licensel 1t anpears that we hoth aaree that accomplish-
ments don‘t look at the license class of the accomplisher—
even if we can‘t agree with you that the Tech ticket
is a true steppina stone (we feel that it's worthy of
being an end in itself, unless you feel a real need for TEXAS CRYSTA
LF liaison work)! wvin (gg) seev, FT-243 holders MC-7 holders

e s Pin spacing %4~ Pin spacing %"
Dear VHF—

h Pin diameter 083 Pin diameter .125
Think you have a good thing here. | hope to be
able to submit comments and reports to add to interest CRIA/AR holders FT-171 holders

FOR EVERY SERVICE

All crystals made from Grade “A™
imported quartz—ground and etched to
exact frequencies. Unconditionally
guaranteed! Supplied in:

q G B in spacing %" Pin spaci .

of other subscribers in promoting VF(i;F. 4 ey pf’,,"},.‘.",f.i'{lf ./1125 é'.'n?::'"p'fnl"

00! c

Bert Ingalls, K7DTH MADE TO ORDER CRYSTALS . . . Specify holder wanted

312 N.E. 81st 1001 KC to 1600 KC: .005% tolerance $4.50 ea.

Seattle, Wash 1601 KC to 2500 KC: .005% tolerance $2.78 ea.

Bert— ! . 2501 KC to 9000 KC: .005% tolerance $2.50 ea.
Thanks for the ts. VHF ts and reports 9001 KC to 11,000 KC: .005% tolerance $3.00 ea.

can be sent via any means (radiogram, wire, postcard, Amateur, Novice, Technician Band Crystals

telephone) just so long as they get here. We're especially .01% Tolerance . . . $1.50 ea. — K0 meters (3701-3749 KC)
eager for news from vour corner of the woods, as well 40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters

(8335-8650 KC) within 1 KC

as from 1 and 2 land. Any reporters down Fast? FT-241 Lattice Crystals in all frequencies from 370 KC to

Dear VHF: 6?0 KC (oll e:cep! 455 KC and 500 KC) SOc ea.
| have always felt that 6 meters is NOT VHF. Please ;‘:l:::;‘:fir‘:’_l;‘; ;1;:],::1;;529;" aie
note that in all other publications 6 meter nonsense takes 200 KC Crystals, $2.00 ea.: 455 KC Crystals, $1.28 es.; 500 KC
up about 80% of available space. | know that this Crystals, $1.25 ea.;: 100 KC Frequency Standard Crystals in
is economically very sound since there are few who go HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 18¢ ea ;
432 and above, but still | feel that 6 meters has no Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and
business in a magazine devoted to high frequency topics. FT-171 Crystals 28c ea.; Ceramic Socket for HC6/U Crystals
This is 1962, not 1932, and six meters is no trick 20¢ ea.
at all. ENGINEERING SAMPLES and small quantities for prototypes
73 . now made at either Chicago or Fort Myers plants with 24 hour
Raymond De Vos, W2TAM service. IN CHICAGO, PHONE GLadstone 3-3556
140 Summit Avenue IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
Ray West Trenton, N. J. order direct and send us his name.
Y= n 0 . TERMS: All items subject to prior sale and change of price
i Before you’re deluged v.mh angry letters disagreeing without notice. All cryst’al orderspmusl be -ccompnnie‘d by cl':eck
with you, we hasten to point out that our most recent money order or cash with payment in full.
survey showed 83.3 percent of our readers operate on
the SO-M‘I: band. But lest adnyone get the idea that we're RUSH YOUR ORDER NOW TO
for-six-only, we add rapidly that 83.3 percent operate
on 144 alsol (Not the same 83.3 percent in all cases; !*TEXAS CRYSTALS

some of the gana, like yourself, omit 6.) An astounding
27 percent operate 220! Higher bands showed smaller
but highly active occupancy. Since so many of us do

Div. of Whitehall Electronics Corp.
1000 Crystal Drive, Fort Myers, Florida Dept. P-102 Phone WE 6-2100

operate on Six, we’ll continve to feature it quite a bit— v T CLASS M
but other times you may be pressed to find a S0-Mc-only FOI::(!‘;DS‘I_I'_PBAIE?IC.:ATI:‘I&S ASI{,TSSTOAYH{)S;{ ?:)(;:E):(:FA
article in an issve! . .
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VHF

I by Robert Grimm, K6RNQ
VHF Western Technical Editor

AN UNDERSTANDING OF HARMONICS

Generally, when we think of harmonics,
we think of TVI. While this is partially
true, we must remember that harmonics
play an essential part in the operation of a
vast majority of VHF transmitters.

The most common use of harmonics are
in the frequency multiplier stages. Why?
Well, most VHF transmitters utilize either
8 Mc crystals or 8 Mc VFO’s. To multiply
this 8 Mc signal to the VHF region usually
entails the use of a number of doubler and/
or tripler stages.

Now, for a frequnecy multiplier stage to
operate efficiently it must operate with high
grid drive and high bias. This condition is
conducive to high harmonic content in the
plate circuit of the multiplier stage. The
The greatest output will naturally be at the
frequency to which the plate tank circuit is
tuned. Unfortunately, due to the operating
conditions, a fair amount of signal will also
be generated at other multiples of the drive
signal than the desired one.

This little problem is one of the unfor-
tunate “tragedies of life.” It can be alle-
viated, to a certain extent, by operating the
frequency multipliers at as low a level as
possible, consistent with reasonable effi-
ciency. Traps, tuned to the frequency of
unwanted troublesome harmonics may then
be installed in the plate circuit of the fre-
quency multipliers.

There is a method of getting around the
problems of frequency multipliers. That is
to use the heterodyne method, and “beat”
the signal up to the desired frequency. This
way is not foolproof either, as the other
stages may also generate some harmonics,
but more on this later.

Now, there is no such thing as a trans-
mitter that does not generate some har-
monics. A “clean” transmitter will still
generate some harmonics. It is only their
level that has been reduced. If, however,
the level of an unwanted harmonic is re-
duced to a point where it is no longer

i
..}.---{:]
i

B+ B+ S
HARMONIC CONTROL is hest achieved by link-
coupling between multiplier stages. Top-coupling
(as at left) allows unwanted harmonics as well as
the desired one to get through to the next stage.
Link coupling (right) transfers only the desired
harmonic at enouah strength to drive the following
amplifier. Grounding the link (doted line) helps
prevent higher harmonics from getting through.

troublesome, then we have accomplished our
purpose.

Efficient operation of class “C” amplifiers
is always accompanied by some harmonic
generation. Therefore, it is desirable to
operate a class “C” amplifier stage with as
low grid drive as is consistent with reason-
able efficiency. It is a good idea to bear in
mind that the drive signal at the grid of
an amplifier stage contains not only the
desired frequency, but harmonics of it as
well,

The generation of harmonics in a
“straight-through” power amplifier can be
reduced a certain extent by running the
amplifier as a “linear amplifier.” /.E.: Class
“A”, “AB1”, “AB2”, or “B”. The output
of such a stage will have a very low har-
monic content, providing that it is operating
“truly linear.” However, as such things go,
“nothing in life is free,” and the price one
pays is—reduced efficiency.

While we are on the subject of harmonics,
it might be well to mention harmonic traps,
stubs and low pass filters. None of the
aforementioned devices will actually “elimi-
nate” a harmonic. They only attenuate, or
reduce the level, of the harmonic. The big
advantage here is that a well designed trap
or low pass filter can reduce the level of
an unwanted harmonic sufficiently so that
it is no longer troublesome.

Harmonics, therefore, like many other

things, are neither good or bad, but a little
bit of both.

36 By VHFers, for VHFers; this is your magazine.



Letters

Dear VHF:

Here are some more ideas in regards to NBFM and
TVIL. It was found that it’s the TVI complaint—not TVi—
that gives the ham trouble. NBFM tends to reduce if
not eliminate, TVl complaints. My own findings back up
those statements, Here are the reasons: 1) Modulation
bars and audio rectification are eliminated—TV owner
doesn’t know you are fransmitting. 2) Both AM and FM
carriers will overload the TV, however when this happens
the AM station’s audio will blast through, but not a
peep is heard from the NBFM station—TV owner merely
scratches his head. 3) Cross modulation from the TV
seemed to be distorted and unreadable—TV owner may
have a few suspicions, but may not be entirely sure
that it is that ham next door. Trouble No. 3 appeared
only a couple of times in my tests

For well over a year | have had no TVl complaints.
Not even a peep or nasty glare. In the past | had 104
TVI complaints. None of these were caused by any faults
in the transmitter. Again—my &-meter transmitter is clean.

Believe it or not I'm no "pusher” for NBFM. |
merely wished to add more factual information. For
those who feel that NBFM may solve their problems,
then for Heaven’s sake, please also use a simple speech-
clipper; but that’s another story.

73

John P, Skubick, K8ANG
1033 Meadowbrook, S. E.
Warren, Ohio
Dear VHF:
| wish you all success but | won’t subscribe. 1 shall
provide the type of journal | am looking for. It is your
continue to pick it up at the radio store though, in the
hope that you will reach a balance in your articles and
sounding-board and you use your prerogative to promote
VHF S$SB, the 50 Mc band and DXing, all worthy endeav-
ors. Except |, an average VHFer, gave six meters back
to the neighbors and their TV sets four years ago; nor,
do | wish to give up my rag-chewing for expensive
(you have to receive as well as transmit) SSB which
many of my friends are not set up for, and neither
can | afford kilowatts. Then what, you may ask, am |
looking for in a VHF magazine?
am looking for information and construction
articles that apply to more than one band and more
than one mode of transmission. Why does your article
on pi-net nomographs give data for 50 Mc only? |
would like to see articles on other bands (besides
antennas which you have covered thoroughly) and an-
swers to your own aquestions (How do you feed a 1296
Mc antenna without hard-to-get coax or a machine shop
to build wave guide?). I'll keep looking if you keep
publishing. .

Norm Weinress, WA6TOZ, ex-K9GBJ
1652 S. Colby Avenue
Los Angeles, Calif.

Norm—

Sounds as if you might like the super-selective VHP
receiver we have in the mill (total cost about $75) or
the all-hand (6 through 432) exciter under construction
by KSJKX. They’ll be along sometime in the next few
months. The pi-net article covered 50 Mc only, simply
because the nomos could be drawn as they were for
ONLY one frequency and more people use pi-nets on
Six than anywhere else (to convert to 144, multiply all
values of C and L by 50/144). You keep looking, we’'ll
keep publishing—and before long we’ll bet you we gef
together!

Dear VHF:

I'd like to get all back issues available. With the
references to what has gone past such as the VHF TVI
articles and the 7788 converter, | fear I’ve missed out
on a lot of goodies. .

R. L. Dick” Tester, W6YVD
641 East | Street
Ontario, Calif.

Dick—

Several of the back issues are already out of print.
However, we’re sending you what's available as you
request. Other subscribers can still aet the ones they
missed (maybe, if any are left) for the original news-
stand price, 40 cents a copy, plus 5 cents each for
handling and postage. If you want ‘em, hurry, because
almost all are running very short by now and they
won’t be reprinted.

HUGHES

COMMUNICATIONS DIVISION

in
SOUTHERN CALIFORNIA

has immediate growth assignments for
qualified engineers on long-term de-
velopment work in the following project
areas:

¥ Super-Power Laser
Equipment

¥ High-Power Sub-Miniature
Airborne VHF Power
Amplifiers

¥ Folded Linear Line High-
Power NHF Amplifiers

¥ Klystron Power Amplifiers
¥ TWT Amplifiers

Recent experience in one or more of the
following areas is required:

% AMPLIFIERS (HIGH-POWER,
COAXIAL, LINEAR LINE).

% HIGH-POWER RF FILTER
DESIGN

RF PACKAGING
% MIL SPEC Packaging

»# VERY HIGH OUTPUT
POWER SUPPLIES

»# SOPHISTICATED CONTROL
CIRCUITRY

An E.E. degree is preferred and
U.S. Citizenship is required.

X

For immediate consideration, please
airmail confidential resumé to:

. Don Hornton

Employment Manager

HUGHES AIRCRAFT COMPANY

COMMUNICATIONS DIVISION

P. O. Box 90902, Airport Sta.
Los Angeles 9, Calif.
An equal opportunity employer
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Solid State 1296 Mc Converter. John
Specialny, Jr., W3HIX. 73, November, 1962,
page 6.

This 3%-page article tells you how to
build a converter for 1296 Mc which is all
solid-state; no tubes are employed anywhere
in the device!

The secret is the Philco 2N1742 MADT
transistor (the author is a Philco applica-
tions man); six of them are used in the
oscillator-multiplier chain and the 30-Mc
if strip which is an integral part of the
converter. The mixer is a 1N263 diode.

Full data for Chinese-copying is included,
as well as enough on the theory to make it
easy for you to pick up any part of the unit
to put into your own designs.

Recommendation: try it, if you just want
to be different. But whether or not you do
it this way, get on 1296!

6 & 2 Meter
Model No. A 62 -
Amateur Net A-62 $33.00

Stacking Kit AS.62 $2.19 Patents allowed

and pending

The Only Single Feed Line
6 and 2 METER
COMBINATION YAGI ANTENNA

another first from F’Nco®

ON 6 METERS

Full 4 Elements

1 — Folded Dipole Plus 1 — Folded Dipole
Special Phasing Stub 1 — Reflector

I — 3 Element Colinear Reflector 2 — Directors

4 — 3 Element Colinear Directors

ON 2 METERS
18 Elements

See your FINCO Distributor
or write for Catalog 20-226

THE FINNEY COMPANY

Dept. V Bedford, Ohio
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== the literature

In the same 73:

Deluxe Your Transceiver, KO6UGT. Some
goodies for the HE-35A and like varmints.
Instructions for adding an illuminated me-
ter, a xmtr tuning control, a spotting switch,
a phone jack, and bandspread for the re-
ceiver. Good data. 4% pages.

The Continental Six, WIPYM. Product
report on the new 6M SSB up-converter.
1% pages.

73 Tests The Gonset Communicator 1V-
220. Product report on this unit. 2% pages.
In the November QST:

Low-Noise Transistor Preamplifier for 50
or 144 Mec., D. Meyer. How to build your
own Irving Preverter using the 2N2398.
Very detailed data. 3 pages.

Amateur TV—The Easy Way, W1CUT,
RF deck, etc., for a 420-450 Mc ATV trans-
mitter. Only fly in the soup: “first you get
a camera” for $495, then go from there.
Very good for those of us who can afford
half a kilobuck for one-way video! 9%
pages.

T. D. Superregen, WSEIM. Hiding in the
“Technical Correspondence” section is this
first real ham use of the tunnel diode—a
435-Mc receiver! 3/4 page.

Miniature 6-Meter Transmitter, WSBEB.
Similarly hiding in “Hints and Kinks” is a
S-transistor “wrist-radio” for 50 Mc with
less than 2-ounce weight. 1 page.

In the November CQ (Received Novem-
ber 27):

The Standing Wavemeter, WoHPH. How
to build a “slotted-line” for 300-ohm twin-
lead. Can double as Lecher wires for fre-
quency measurement. 3 pages.

A Transistorized Preamp for 420 Mec.,
W2VCG. A one-transistor preamp built
around the T2028. Claims noise figure of
4.5 db. 1% pages.

CO Reviews The Heath HW-20 “Pawnee,”
W6TNS. Product report on one of the most
popular 2-meter rigs around. 3 pages.

How to Measure Antenna Gain, W6HPH.
Just what the title indicates; includes details



on escaping the influences of reflections,
etc. Good. 3 pages.

VHF (column), W6TNS. Construction
data for a silicon diode noise generator
(similar to Jones handbook unit) and using
the T-23/ARC.5 as a 2M SSB mixer. 3
pages.

The SB-62, K9EID. Construction details
on a 6-and-2-meter SSB mixer, starting with
14-Mc SSB. 2% pages.

Introduction to V.H.F., K3HNP. Quick
introduction to the differences between VHF
and lower bands. 2 pages.

Results of the July 1962 VHF Amateur
VHF Contest. KIUGZ/1 was high scorer
multiband; W8HBI/8 topped the list on 6
and WA2FVR came in high on 2. 2 pages.

Portable 6 Meter Antenna, K3IHNP. How
to build a folded dipole. % page.

VHF SSB (column), K9EID. Introducing
a new column and telling of directory plans.
1% pages.

UHF (column), K2UYH. Brief report on
activity above 220 Mc in the Northeast.
1 page.

DX Report (column), K2ZSQ. Roundup
of reports covering activity on 6 and 2.
Division by call areas appears good. Notice-
ably absent: W4HHK, W6NLZ, W5AJG,
etc. 2% pages.

Putting the FMTU-30D on Two, WSVLE.
Step-by-step data for getting on FM with a |
surplus (not war, civilian) Motorola unit. |

Good data. 3% pages.

(EDITOR’S NOTE: It is not normally
our policy to review regular columns in this
department. However, since the November
CQ marked the marriage of CQ and the old
VHF Amateur, we felt a review of the col-
umns in this issue alone would be of interest
to those of our readers who have not seen
the issue. In subsequent months, this de-
partment will confine itself to reviews of
feature articles.)

Letter

Dear VHF:

Many new hams can back up what 1 say; since the
first day you get your license a tremendous amount of
advertising pours in. | was looking for a magazine tfo
subscribe to that was run by hams for hams and then
yours came in. This magazine is much better than others
that have poured in. It's concise and it's for hams.
That is why of all the magazine subscription ads | re-
ceived, yours is the only one | subscribed to. | hope
you keep up the great work that | have already noted.

Sincerely, from a fellow ham
Richard Lind, WN2APJ/WB2APJ
175 Hawthorne Street

Brooklyn 25, N. Y.

CLASSIFIED

Commercial classified advertising space is avail-
able at 25 cents per word, per month. Minimum
number of words per advertisement, 10. Classified
advertising submitted by individual hams which in
the opinion of VHF Horizons is non-commercial in
nature, 10 cents per word, no minimum. Full remit-
tonce must accompany all orders; closing date for
each issue is the 5th of the preceding month. Copy
must reach Oklahoma City by that time.

FREE SAMPLES & CATALOG. QSL CARDS. $2.50
per 100 in 3 colors. Garth Printing Com-
pany, Box 51V, Jutland, N. J.

TV CAMERA — Low Cost — Schematics, In-
structions 50c. Denson Electronics, Rockville,
Conn.

WANT SOME 220 GEAR-—What have you?
Want good quality low-noise converter and
25-50 watt driver rig, preferably with modu-
lator and power supply. Have the following
to offer in trade: Centimeg 432 converter,
brand new; Int. Xtal STP-1 converter with
MP-1 Nuvistor pre-amp; brand new (still
sealed in plastic bag) Collins MP-1 mobile
supply for KWM-2; slightly used Alliance
U-98 rotor with thrust bearing; 6-element
Telrex (24-foot boom) for 50 Mc; 38-ele-
ment Telrex (43-foot boom) Spiralray for
144 Mc. W5KHT, care of VHF Horizons.

HAMS—Obtain your 2nd Class FCC license.
Full cost 35.00 with results guaranteed.
This license is worth thousands of dollars
to you. Free brochure. Federal Electronics,
Box 278, Oklahoma City, Okla.

220 MC INFORMATION PLEASE — Call, fre-
quency, equipment, schedules. Postage re-
turned. 73, W9DJ.

LITTLE FELLER BUILDERS, new specified TI
transformer 75c or 3/$2. ESSCO, 280 Mul-
berry, New York 12, N. Y.

WANTED: Heath Sixer and Twoer, any condi-
tion considered. Frank Cavano, 1430 Wil-
liamson Bldg., Cleveland, Ohio.

BUY OF A LIFETIME for VHF homebrewers.
Brand new surplus capacitors (500 pF) almost
identical to Sprague BH-140's (new cost: 42¢
each) specified in VHFH articles. Only $1 for
10, postpaid. Only have 30 packets. Cash or
money order only, please. KSQGO, 1236 NE
44, Oklahoma City, Okla.

HEATH SENECA for sale. Works FB on both
bands. $155. K9IEB, 631 Ridge Avenue,
Evanston, Illinois.

Tell your favorite manfacturer about VHF 39
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The power limit on 420 is off.

Following up on an earlier, League-
requested action, the FCC has amended the
amateur rules to permit use of “maximum”
(1,000-watt) input power in the 420-450
Mc band, except in the states of Florida and
Arizona, and portions, of Texas, New Mex-
ico, California, and Nevada.

In the excepted regions, the 50-watt limit
still applies. In general, the regions where
power remains limited are areas within 200
miles of rocket and missile test ranges;
reason for the limitation is apparently the
possibility of ham interference with tele-
metry channels near 420 Mec.

In the rule changes, provisions were in-
cluded to allow individual amateurs located
within the still-restricted zones to use full-
kilowatt power, provided the ham is able
to satisfy military authorities that his equip-
ment is so designed and so operated that
no possibility of interference exists.

In a separate action, the Commission
invited comments on a Notice of Proposed
Rule Making which looks toward amending
Part 12 of the rules to provide that, during
a period of continuous amateur mobile
operation, only the dates and times of com-
mencing and terminating such operation
need be entered in the log.

LEONIDS REPORT

The Leonids meteor shower paid off
with two new states on 144 for Ken
Erickson, W7JRG. Ken reports he
worked W@LFE in Missouri for No.
16 and W7LHL in Washington for
No. 17. He heard K9UIF S2 and
K9AAJ S3 but never got past com-
plete calls. No results on skeds with
W8KAY and WOCUX. “This isn’t
much compared to others,” wrote Ken
from his Billings, Montana, QTH, “but
it’s pretty hard to work 2 meters any
other way out here!”

40 By VHF'ers, for VHFers; this is your magazine.

The ARRL has petitioned for relaxation
of the present requirement for logging the
specific time of each transmission. In addi-
tion, a Texas ham has petitioned to relax
the logging requirement entirely from mo-
bile units operating above 50 Mc.

The comment invitation was announced
November 21. No deadline was set.

Earlier developments during the month
included two petitions for rule-making filed
by a Bedford, Mass., ham, as well as the
VHF petition to authorize “amateur mobile
relay stations” and regulate their operation
(Scatter, page 3, this issue).Both were by
Chester L. Smith, of Bedford, Mass.

The first, FCC file no. RM-378, requests
amendment of Section 12.81 of the Rules
governing the Amateur Extra Class license
to add, as incentive for this class, the possi-
bility of obtaining two-letter calls.

“Holders of Extra Class licenses may,
upon proper application,” the action would
add to the rules, “be assigned call signs
consisting of a two-letter prefix, a numeral,
and a two-letter suffix.”

Smith’s second petition, File no. RM-385,
proposes an additional class of amateur
license which he dubs the “Intermediate
Class.” This class would require the same
written examination as the General Class
but would require only 10 WPM code speed.
Such licensees would have all authorized
privileges in the ham bands above 21 Mc,
but would be limited to CW only below 21
Mc. This is, in a way, similar to the old
Class B license which became extinct nearly
20 years ago.

The petition is not clear as to whether
the “Intermediate Class” examination would
be conducted by FCC inspectors as the
General Class exam is now given, or by
volunteers as is the case with Novice and
Technician Classes now.
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As the old saying goes, if you can’t hear ‘em you sure can’t work ‘em! Here’s the six meter
(50 MC/S) converter that will pull in anything and everything in the ether, as long as its in the
50 megacycle band! The Model so-i six meter converter from Parks Electronics features low-low
noise operation (2.5 db or better) and adequate circuit gain to make a real DX receiver out of
even older model communication receiver if. strips. Nuvistor 6CW4 neutralized triode front
end. 6UBA pentode mixer and oscillator. Self contained silicon rectifier power supply. Anodized
aluminum top plate and molded plastic case, including copper bonding im the case for excellent

r.f. shielding.

Six months GUARANTEE on all parts except
tubes! 50 ohm input impedance with a choice
of type UHF, N or BNC fittings. I. f. ranges of
7-11, 14-18 or 30.5-34.5 megacycles. Each con-
verter is individually adjusted for optimum noise
figure, gain and match. When you purchase
any Parks converter you know its noise figure,
and, you know it will not appreciably deteriorate
with age. Exceedingly stable in operation, not
subject to cross modulation or fundamental over-
load. Price complete with all tubes, and crystal
(complete and ready to put into service) is just
$34.50 postpaid!

TWO METERS? The Parks 144.1 converter features 4-6CW4 nuvistors with a noise figure of better
than 3 db and exceptional gain and stability (see our detailed advertisement in the December
VHF). Same choice of if. ranges as the six meter unit plus 26-30 and 27-31 megacycles. Same
immediate shipment as the model 50-1. Same six months guarantee! The perfect pair for
every VHF shack—the model 144-1 and the mode! 50-1 . Also available from Parks, low cost
Nuvistor pre-amplifiers for six or two meters. And, for scatter, contests and DX work, the
Parks Code Wheel. Exceedingly rugged, 3 inputs—outputs and instantaneous take-over control
with hand key or bug. Just $25.00 each (each wheel has “CQ CQ de . . . . . * with your call).
Allow ten days for shipment for Code Wheels.

ORDER TODAY . . . DIRECT FROM:

ARKS ELECTRONICS LABORATORIES

ROUTE 2, BOX 35 — BEAVERTON, OREGON
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Come on up out of the noise . . . let 'em
know you're around! For contests, marginal
openings or just overriding the Qrm . . .
your new sixty watt, VFO controlled, 100%
high level modulated THOR 6 transceiver
makes you the “Voice of authority” on six

. . and what's more you'll hear them too!
The receiver section with its crystal lattice
filter, is selective to the nth degree and so
sensitive that even S1 signals are Q5.
Sound good? Here's the rest of the story.

TRANSMITTER FEATURES:

° 'F_llul. 60 watts input on phone or CW to 6883
inal.

e BUILT-IN VFO that automatically tracks the
receiver or switches to crystal contro! for fixed
frequency operation.

o ALL stages broadbanded for easy QSY.

o SPEECH-CLIPPING FOR MAXIMUM talk power.

o BUILT-IN PUSH-TO-TALK.

e BUILT-IN Keying relay for clean chirpless keying.

BRAND NEW FROM CLEGG LABS . .. THE

POWER PACKED

MOBILE OPERATION

Now you can run a
mobile “power house”
using the new Clegg
Model 418 transistorized
12V DC power sup-
ply / modulator unit to
power your THOR 6
transceiver.

RECEIVER FEATURES:

o NUVISTORIZED front end for extreme sensitivity
at lowest noise level.

o CRYSTAL Iattice filter for maximum selectivity.

o BFO with variable carrier injection for SSB re-
ception.

o ULTRA-STABLE tuneable local oscillator that also
functions as VFO for transmitter.

o EXCELLENT audio characteristics. 2 watts into 3.2
ohm speaker.

o Sharp reduction in spurious responses and cross
modulation.

o Effective noise limiter.

The THOR 6 is of two unit construction with attractively styled receiver and transmitter rf section
mounted in one cabinet for convenient desk top operation. The power supply/modulator section
is mounted in a second cabinet for remote location. A ten foot interconnecting cable is provided.

Amateur net price for AC operation $349.95 12V DC Mod./Pwr. Sup. $100.

COMING IN APRIL - SSB - THE VENUS 6
L-A B O R ATO R I E S See your Distributor

DIVISION OF TRANSISTOR DEVICES, INC, | . . .
RT. 53, MT TABOR Nou. o 'OAkwood 7-8800 | OF write for information.




These New Brown & Sharpe Automatic/

Slicing Machines Cut Raw Quartz
to Make Blanks for PR CRYSTALS

AMATEUR TYPES

FUNDAMENTAL, PR
TYPE Z-2—Freguen-
cy Ranges in Kcs.
3,500 to 4,000 (8C-
M); 7,000 to 7,425
(40M); 8,000 to 8 -
222 (2M); 8,334 tp
9,000 (6M) = 500
Cycles ... $2.95 Net
(All Z-2 Crystals calibrated with a
load capacity of 32 mmfd.)

Third Overtone,
PR Type Z-9A,
24,000 to 24,666
and 25,000 to
27,000 Kc., = 3
Kc. ..$3.95 Net

6 Meters, Fifth Overtone, PR Type
Z-9A. 50 to 54 Mc, = 15 Kc... ..
$4.95 Net

Citizens Band, PR Type Z-9R
.005% c....$2.95 Net

ORDER FROM YOUR JOBBER

All PR CRYSTALS are made with the most
modern precisior. equipment. Operators are high-
ly skilled, and rigid inspection is the ruie. Here
1s a view of the Cutting Room, where new Brown
& Sharpe Micromaster Slicing Machines cut raw
crystal into blanks of required thickness. Every
PR Crystal is precision oriented by X-ray for
minimum drift.

PR CRYSTALS have been the Standard of
Quality since 1934, and every PR Crystal is Un-
conditionally Guaranteed. Get PRs from your
jobber. They’ll give you the finest precision fre-
queney control that money can buy!

M Wb

USE m AND KNOW WHERE YOU ARE 4|
PETERSEN RADIO COMPANY, INC. " X
2800 W. BRCADWAY . COUNCIL BLUFFS, IOWA . g 1

-_—
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AT BURGHARDT'S

S gy FOR

TOP VHF PERFORMANCE IN '63

IT'S HERE NOW!
Clegg's BRAND NEW

THOR 6 TRANSCEIVER FOR 6 METERS

$349.95 for AC operation
Talk about performance . . . listen to this . . . 60 solid
watts on both AM and CW; high level modulation with full
speech clipping to give you famous CLEGG “Talk Power’’;
true transceiver operation with tuneable oscillator in the
receiver serving as the VFO in the transmitter; provision
for keying the transmitter

A low noise double conversion super-heterodyne receiver
complete with BFO and ANL provides maximum selectivity
and sensitivity with stability equal to the exacting require-
ments of SSB and CW; separate power supply/modulator
for 115V AC operation. A fully transistorized power sup-
gly/modulator for 12V DC available for mobile operation.
100.

Want Hi-Power . . . Low Power . ..
Mobile .. .SSB. .. AM ... CW?
IT'S CLEGG OR YOU!

There’s an incomparable CLEGG for every type of VHF

service. And here at Burghardt we have ‘em all. For

example:

e The famous ZEUS, hi-power AM-CW transmitter for
6 and 2 meters.

o The matching INTERCEPTOR RECEIVER, fondest
dream of every true VHFer.

o The sensational new THOR 6, described here.

e And in April — the all new VENUS 6 SSB trans-
ceiver — watch for the ads.

The unbeatable little 99‘er, still champ in the bantam
weight fransceiver class for mobile or fixed operation.

$159.95
For AC Operation

Yes, OM, we are entering the VHF field ALL THE WAY! We can supply
all brands — both big and small. We trade, have our own time payment
plan, and we have lots of good used VHF gear. And we're easy to

deal with!
73, Gtan Burghardt, WHEB IV
(Look for me on 6 & 2 meters)

WE FEATURE CURRENT SPECIALS

AMECO GONSET GE 105 GOONEY BIRD SR—— X o}
CLEGG GONSET COMMUNICATOR | 89.00
COLLINS HALLICRAFTERS HA-2 DEMO . . 269.00
CUSHCRAFT HALLICRAFTERS HA-6 DEMO ... . . 269.00
GONSET HALLICRAFTERS P-26 DEMO - e 75.00
HALLICRAFTERS JOHNSON 6N2 THUNDERBOLT -.....349.00
HAMMARLUND P & H 6150 LIKE NEW 199.00
HY.GAIN TECRAFT TR 20-50 USED . 39.00
JOHNSON TECRAFT CC50 USED 19.00
NATIONAL TECRAFT TR 20-144 NEW - - . 45.00
P&H TECRAFT PTR2 SUPPLY NEW 30.00
TELREX VHF 152 A CONVERTER 45.00
Write for our Area Code 603
New Catalog No. 163 Telephone 886-5749
and our latest For top Service

listing of
Reconditioned Gear,
revised monthly.

' RADIO SUPPLYMTYIN

by one of America’s
most reputable
ham suppliers

BOX 37 — WATERTOWN, SO. DAKOTA

VHF Horizons—31,000 hams are VHF'ers 3



Polytronics and Terry WIDIA
will get you on 6 and 2
FAST AND EASY!

The powerful 62B VHF POLY-COMM

__.the transceiver that covers both 6 meters and 2 meters!
ideal for the novice, technician or general class operator! Operates
on 110V AC or 12V DC.

WID1A-Terry

UP TO
$
ONLY 5 DOWN ?OYE"“I\\RYS E‘io"r:‘lyN$e:3.52 monthly (3$3y7e9c;53

TAKE YOUR CHOICE OF ANY POLYTRONICS VHF GEAR
ON HAMDOM'S EASIEST TERMS —$5 DOWN — 3 YEARS TO PAY

) Price
Poly-Comm 62 B and 62 CO combined 6 and

1 Year 2Years 3 Years
See how little 2 meter transceiver 110 VAC/12 VDC $37950  $34.32  $1872  $13.52
you pay after
$5 Down Po!y-lio:inm A‘l‘:sl';)cand “g" l:l:. atc:-nc;
_ includes power supply, OL cord,
;’ “YmS’;:F mounting bracket Sl 31950 2882 1572 1135
rom
Headquar ters Poly-Comm *2”, same as above but for 2
) meters ... I A 339.50 30.66 16.72 12.07
Need STAY ON
THE AIR INFORMATION FOR DROERING

Only $5.00 down required for any New Equipment. 10% required for

Cash?

We’ll buy your ham
gear for cash. feil
us what you have—
get our offer.

Why go off the air?
Oeal with Terry and
you use your trade
in until your new
equipment arrives at
your shack!

reconditioned equipment. Payments shown on new equipment are for
36 Month Plan. A $60 order for either new or used eguipment, may be
financed up to one year, two years on a $120 order, or three years on
$180 order. If you do not already have one of our Credit Cards, to speed
your order you should supply us with the credit information when you
send in your down payment.

i'."'.'-'...'.-".'-'---...'

A M AT E R B Send all mail orders and inquirles to :

u B AMATEUR ELECTRONIC SUPPLY B

: 3832 W. Lisbon Ave., Milwaukee 8, Wisc. N

B

ELECTRONIC I EXS R '

p P g lenclose . . ¢ | will pay the balance In :

s u LY : 0O 1 year O 2 years O 3 years L]

: If new account — enclose credit information :

THREE STORES TO SERVE YOU N | want to buy ... and want to trade :

Please send mail orders to Milwavkee Store R N——— What's your deal? g

3832 West Lisbon Ave., Milwankes 8, Wis. « PNONE WEST 3-3262 B Name :

. o B NVAME i s I

CHICAGO 3', L. ORLANDO' FLORIDA : AAresSS ..o 5 :
6430 Mt ¥ 23 Azalea Park

moug“'."é"‘;.'.:,‘a‘ 4 Shopping- Conter. Phone 277.8231 = City e Zone.....Staté ... 1

m O Send reconditioned equipment bulletin. ]

'----------------------------‘

4 April, 1963—are you a VHF subscriber?



ABOUT BOATS AND THEIR ROCKING . ..

‘Way back when, I was a newspaper re-
porter. Five long years I spent grinding out
the wrappers for tomorrow’s garbage . . .
But that’s not the point of today’s essay.

Thanks to Hoﬁywood and TV, most
people tend to have the idea that a reporter
1s a sort of knight in shining armor, always
looking for a crusade and usually finding
it. They think he works for a fellow with no
hair and a green eyeshade, who picks up a
Fhone and yells “Stop the presses!” at
east five times a day.

To be honest, I had a little of this idea
too when I first got into the business. I
went looking for good crusades—and there
are always plenty to be found.

But when I brought them back to the
boss, he would -always answer with one
phrase. It's burned bitterly on my brain.
“Don’t,” he would say with a fatherly-
advising expression, “rock the boat.”

So maybe it's only natural that when I
finally became an editor myself, I should
want to rock the boat good and hard at
least once. I'm not sorry I did, either, on
the subject of class-consciousness among us
hams—because it's a subject which has
rankled in my heart even longer than the
injunction against boat-rocking.

But this particular boat has been shaken
long enough for now; my proof for this is
the stack of letters which has been building
up for some time.

Because he puts it all into easily under-
stood words, I'm turning the rest of this
column this month over to R. G. Knowles,
W8JND, an IBM engineer in Gahanna,
Ohio. This is the last word you'll see in
these columns for a spell on this subject—
unless the boat needs rocking again.

And while you read OM Knowles' letter,
keep this Biblical injunction in mind: “He
that hath ears to hear, let him hear.”

Dear VHF Horizons,

A number of years ago, a local hub-bub
arose, when a small group of hams moved
from ten meters to two meters. Our reason

. de K5JKX

for this move was two-fold: first, to provide
more reliable communications for a local
Civil Defense effort and secondly, to ex-
plore a relatively new band.

The original ten meter group, (78 active
members in all, of which over 30 were
mobiles!) was organized primarily as a
Civil Defense effort, so when eight or ten
of us went to two meters, a large and im-
mediate “class distinction” movement took
over, and some nasty thoughts and words
were carelessly flung between both groups.

Finally Civil Defense activities collapsed
on both bands! First one, then the other,
gave in to petty segregation to the extent
that it annihilated, in time, all local Civil
Defense activities carried on by amateurs.

Then, as now, I tried to make myself
heard above the din of childish name-call-
ing, but succeeded only in distributing the
brashness of an over-eager sixteen-year-old
with an ax to grind.

Today, nine years later, I see approxi-
mately the same type of rift appearing in
the ranks of amateurs on a national scale.
Having seen this sordid segregation on a
local level, and what it did to a few dozen
darn good friends, I am now equiﬁped with
the experience needed to know that today,
on a national level, both sides of this Gen-
eral vs. Technician feud are at fault (in
varying degrees) as were both sides of this
10/2 thing here in my home-town.

I am not yelling my fool head off today,
as I did nearly ten years ago. I am trying to
point out several very important facts how-
ever: that we are Hams, first and foremost,
Technicians and Generals alike. We have in
the past years been responsible for large
amounts of "State of the Art” advancement.
Now, on the very threshold of the most
recent, and perhaps the most important of
all modes of communication: VHF/UHF
and above, petty grievances and jealousies
are at best, slowing progress.

In my ham shack, framed and hanging on
the wall, is the following:

(Turn to page 40)
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ore Mobile Relay

Our proposal to authorize “mobile relay
stations’ in the amateur service and to es-
tablish regulations to govern them seems to
have ignited localized but intense interest—
both for and against the idea!

The situation seems to boil down to this
—those amateurs who have successfully
negotiated the present somewhat rocky path
to legal repeater operation tend to feel that
existing regulations are satisfactory. How-
ever, hams who are still battling the red
tape tend to support our ideas.

Several of those who have written us to
comment have important points to make;
most of this report will be devoted to their
comments. For a start, since discussion with
him started the whole idea, let’s turn the
floor over to Don Bybee, WGNAS:

"I think this proposal will limit too much
amateur repeater operation. It really isn’t
too much different from the existing rules.
We need changes in the rules to permit
repeater operation with no announcement
of call signs from the repeater but using
saying ‘thru WG6—' by the mobiles suffici-
ent. Then, no logs necessary except for
keeping track of when the actual repeater
is turned on and ready to be used. We have
to make any rule changes simple and
flexible.”

Don also found fault with some specific
wording, which he feared might be used to
climinate usc of the repeaters by fixed sta-
tions. Other wording, he felt might be read
to climinate cross-band operation.

Sharing Don's fears about the wording
“MOBILE" relay station was Frank Greene,
KSIQL, well-known New Mexico VHF op.

“We did not feel any need for revision
or clarification,” Frank wrote (he holds
WASDMQ, a mountain-top repeater on
Capitan Peak, N.M.).

“The first question arises, why do you
call them mobile relay stations? In the West,
the vantage position of a mountain-top re-
peater makes possible communication be-
tween fixed stations over otherwise imposs-
ible paths. The fact that a mobile station, or

6 April, 1963—This is your magazine

any station that can hit the frequency, is
likewise extended is only a secondary factor.
However, our rules of operation dictate that
stations in QSO shall ‘drag their feet’ for
mobiles.”

Still in the West, Northe Osbrink, WAG-
ZEM, wrote to mention a problem with the
K6RTU Los Angeles repeater: "I feel that
it provides a very important service,” Nor-
the wrote, “However, there is one fact that
I find rather irritating and inconvenient a-
bout its operation. When the repeater is on,
it repeats signals from 50.55 Mc to about
s1.1 Mc. The operation is not scheduled,
and it may go on at any hour. When it is
on, it makes use of the 50.55 frequency
(the national calling and distress frequency
on 6 meters) for its original purpose nearly
impossible. The situation could easily be
remedied by changing the frequency of
operation, and it would then leave 50.55
clear for emergency.”

One group agreeing with us that present
rules were in need of clarification was the
Northwest Amateur Radio Communica-
tions System, Inc., a Washington State socie-
ty. Secretary Barbara Ashley, W7G]JL, wrote
that the group “has been interested in re-
peaters for several years and are currently
engaged in getting one in operation to cover
the Western Washington State area.

“As the current rules and regulations are
most ambiguous,” Barbara continued, "'we
heartily support your petition for rule
changes concerning Amateur Radio Relay
Stations.”

Also in agreement with our effort was
Robert E. Raper, W4DXC, 6-meter FM
liason station for Virginia. Bob wrote, "I
want to offer any help I can in the crusade
to amend the FCC rules and regulations to
allow such operation.”

He enclosed a block diagram (Figure 1)
of the layout of his legal repeater/remote-
control base. ““This system has been licensed
and in operation since May 4, 1961, under
Section 12.64,” Bob wrote. “To be com-
pletely legal is quite a task, as mentioned in



gives full break-in by the controlling station
for identification or information.

“It also goes without saying that the con-
trolling station can shut down the repeater
at any time, if unauthorized use or abuse of
the operating rules dictates.

“The conventional rig must be modified
to some extent. A 3-stage coaxial filter and
a Nuvistor pre-amp are installed at the re-
ceiver input. A modified squelch relay keys
the transmitter. Audio in the transmitter
incorporates compression and limiting to

revent loud stations overmodulating.

“At the control point, we have a crystal-
controlled monitor receiver, with squelch-
operated (vox-operated) recorder for logg-
ing. Also, there is a transmitter on the re-
peater frequency for normal use of the
translator. A tape loop connected to the
220-Mc transmitter provides hi-speed MCW
for identification, much like the “beep” on
the telephone circuits.

“Users are instructed to use their calls in
a normal way, and to add the time of day at
beginning and end of a QSO.

“Our choices of frequencies for the trans-
lator were 145.020 Mc for receiving and

2 Meter Receive
Antenna

2 Meter Receiver
1 Freq. A COR
2 Meter Receiver
Power Supply
6 Meter Receiver
2 Freq. C & D COR
6 Meter Receiver
Power Supply
450 Mc. Receiver
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Power Supply
Main Control Pane!
& Power Supply
Digital Step Decoder
& Power Supply
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Cathode Followers
& Power Supply
Spare
450 Mc. Down Path
Xmitter  E
4 Sec. Hold-On

6 Meter Receive
Antenna

450 Up Path
Receive Antenna

6 Meter Xmit
Antenna

450 Down Path
Xmit Antenna

your article. This system here in Richmond
gets very little use by other stations as a
mobile repeater; your changes would sure
ease the situation.”

What does one of these stations encom-
pass? The block diagram of W4DXC's re-
mote-control arrangement shows one ap-
proach; Frank Greene's letter describes
another in detail:

“The repeater (translator) station con-
sists of a transmitter which is keyed by a
receiver. For obvious reasons, the two fre-
quencies are widely separated.

“The simplest rig—such as we started
with—is a straight AM repeater, using a
modified SCR-522.

“AC power is turned on remotely (in a
manner which must be okayed by FCC) by a
channel in the 220 Mc band. Full use of a
tone generator and decoder permits further
flexibility such as switching crystals, etc.
Receiver also has a carrier-operated relay.
The 220-Mc transmitter at the control point
has conventional audio, in addition to the
tone generator. Thus the control station can
take over the audio of the two-meter trans-
mitter without any carrier heterodyne. This

6 Meter Antenna

450 Up Path
Xmit Antenna

450 Mc. Up Path
Xmitter 1 Freq. F.
450 Mc. Xmitter
Power Supply
6 Meter Xmitter =
2 Freq. C& D
6 Meter Xmitter
Power Supply
Digital Tone Coder
& Power Supply

450 Downpath
Receive Antenna

6 Meter Whi
o Control Panel

6 Meter Receiver —
2 Freq. C& D COR

450 Mc. Xmitter
Power Supply

6 Meter Xmitter -

6 Meter Receiver
Power Supply

6 Meter Xmitter

2Freq. C&D . Repeat

Receiver & Xmitter
Power Supply

[~ 450 Mc. Down Path
Receiver Freq. E

6 Meter Xmitter
Power Supply

Limit

2Freq.C&D -]

6 Meter Receiver =
1 Freq. C

450 Mc. Receiver
Power Supply

REMOTE REPEATER STATION

MOBILE STATION

CONTROL STATION

REPEATER STATION block diagram shows complexity of one legal repeater unit. This is the equipment
in use at WADXC, Richmond, Va., to relay é-meter signals. Control frequencies are in the 420-Mc band.
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146.980 for transmitting. This, of course,
makes it possible for Novices and Techs to
use it. We know of one unit which uses
frequencies outside the Novice band, re-
portedly finding the operational problems
much less acute. However, we feel that our
rules will not be abused by those in this
area.

“As far as the FCC is concerned, their
rules covering the use of one’s station by
another licensed ham are valid in this case.
If you wish to let another ham use your
station, so long as the frequency and power
are authorized in his own license, you may
do so. However, the responsibility of keep-
ing such operation within legal limits is
yours.

“Getting back to the technical side, the
ultimate—which we hope to have before
long—is the linear translator. It will repeat
anything it hears: AM, FM, PM, SSB, and
whatnot. No detection takes place any-
where, excepting as a side issue for AGC
purposes. The incoming signal is converted
down to a lower frequency for selectivity
and then heterodyned back up to the out-
going frequency.

“Since a complete diagram of the station,
showing means used to control the trans-
lator, must now be included in the opera-
tion, the FCC has the power to approve or
deny. (It now takes more than three months
for such approval.)

“The 220-Mc control transmitter is fairly
simple. It uses a 6252, modulated by an 815.
Squirts in excess of 20 watts into the an-
tenna. It uses the same power supply as
the ARC-4 monitor station.”

So that's the situation until now.

No action has been taken on our petition
so far as we know. Repeaters are legal now,
but are somewhat difficult to get going.

“This is a field where we shall never see
a large number of such installations,” wrote
Frank Greene, and we must agree with him.
“The installation of good equipment is
expensive, and requires no little technical
know-how.”

But such installations can and have put in
good service, extending communications
range for both mobile and fixed stations.
We still feel they should be more widely
known, and more easily licensed. We wel-
come any additional opinions.

THE ARIZONA REPEATER

We promised, last month, that this month’s
cover feature would be a complete description
of the Pinal Repeater covering southern Arizona
on two meters.

But just at presstime, we received the follow-
inf communique from Turk Smith, W7FRR,
who was writing the article for us:

“Hold the phone.

“Half the gang bhere bave the flu, and the
one guwy who can do the block diagrams bas
been put on night work at Motorola.

“The article will be along just as soon as I
can get the gang together for it—but as it
.lrtands now, I can’t promise to meet your dead-
ine.

“73, Turk, W7FRR.”

So that's why it's not here; maybe next
month, if we're all lucky. It's gonna be worth
waiting for!

—K5/KX

o-Element Skeleton Slot

by Frank Griffin, WB6AOW
Silverstrand, Santa Cruz Island, California

After building two of these, I decided to
write them up. I find this antenna does a
very good job in its operation and with the
average amount of "junk” and tools one
can be built for next to nothing.

THE FRAME

The frame consists of 1 x 2 light lumber
with a 2 x 4 as the cross boom. The dimen-
sions are shown in Figure 1.

ELEMENT SPACING

Starting from the end closest to the 2 x 4
(it's offset for balance) measure in 2
inches and make a mark. Then make 5

8 April, 1963—are you a VHF subscriber?

marks, each spaced 16 inches, for each ele-
ment (.2 wavelength spacing). Mount the
driven element at the second mark and the
other elements on the other marks. These
can be mounted with a screw and nut, or
small nails. Ending up you should have two
rows of elements 40 inches apart and
spaced 16 inches. (See last month’s VHF
for a picture of the antenna—in the Gain,
Inc., ad.)

A standard 300 ohm to 50 ohm balun is
used and can be made from 50 ohm coax.
A length of 271/ inches was used.

The second contact with this antenna
produced San Diego on a “Twoer,” with a
S-9 report. So improve that signal and start
hearing and getting out.
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“The opportunity to work stations on
144 megacycles over distances of 800 to
1400 miles is exciting to all two-meter
operators, DX fans or not!”

Those words, from the opening para-
graph of our January feature concerning
“E-Skip on Two,” have proved to be our
understatement of the year. If our mailbag
is any indication, two-meter ops the nation
over are going to be looking for skip open-
ings this summer like never before.

And along with all the expressed interest
in possible schedules, a batch of additional
data has poured in—data which proves that
it has happened before, and which offers
some new ideas about finding the skip when
it's in.

What about this thing called skip? First,
let's make it completely clear that we are
talking only about E-layer ionospheric skip,
such as that known as “Sporadic-E” on 50
Mc. Let's see what the old standby, the
ARRL handbook, has to say about the fre-
quency limit for Sporadic-E:

“The upper limit of frequency for spora-
dic-E skip is not positively known,” reads
the 1962 edition, “but scattered instances
of 144-Mc propagation over distances in
excess of 1,000 miles indicate that E-layer
reflection, possibly aided by tropospheric
effects, may be responsible.”

If you've ever worked skip on Six, you
know what it sounds like. Starting with a
quiet band, you find (usually but not al-
ways) a sudden buildup of antenna noise,
and then almost instantly there are DX
stations all over the band. As the session
opens, and as it goes out, signal levels
fluctuate rapidly. When the signal is there,
it usually pegs your S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>