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Vegas
A letter from the Sahara Hotel explained

that I could come if I wanted to, but that
under no circumstances was there to be any
controversial discussion. This kind of sub
stantia ted my suspicion that this was not a
convention at all, but a thinly disguised ex
cuse for hams to come on out a nd e njoy girls
and gambling. I'd ra ther buy a new rig.

Sunspots

Now that the present cycle is well on its
way upward the exper ts are watching it ca re
fully, trying to estimate just how high it ma y
actually go. It has already surpassed the pre
d iction made by George Jucobs W3ASK who
thought it might peak out at 60-70 and now
looks as if it will top off in the 140-150 range.
What does all this mean for us? Well, the
bands will be hot . . . ten will be wide open a
lot now, twenty will frequently be staying
open all night . . . conditions a re definitely
looking up.

Pot shots
Huntoon has been pegging off shots at me

in QST lately. In the August issue he reported
an TABU censwing movement against an un
named amateur radio magazine, strongly im
plying that it was 73. I wrote directly to the
party who instituted the censuring movement
and have a leller from him stating that this
was against another amateur magazine. and
not 73. Tsk, tsk • . . yellow journalism.

Huntoon is still trying to sweep unpleasant
facts under the QST carpel. He appears quite
upset in the December Leaky Lines an d calls
some poor am ateur who wrote in "anti
League." John, I don't think that any of us
are really anti-League. There are a number of
us. a growing number, who are disappointed

2

in the way the League is running thiugv, but
is this a reason to lose your temper and ca ll
names?

John, a large number of us are seriously
worried about the future of amateur radio and
think that something concrete should be done
to get more world support for our hobby, We
want to know that the League realizes this
situation and that it is doing something posl
live to influence the outcome. Yet we hear of
little being done.

Now, about the 14,000 ARHL members
lost last year. First of all I would like to say
that I feel responsible for anything that 1
write and publish . . . I also assume respon
sibility fo r anything that I say. But I do not
feel that I should be held responsible for
something that someone else says ] said. In
this particular case ] was not quoted at all
correctly. However, lest anyone think] am try
ing to weasel out on someth ing, let's [ust put
aside all those p rett y little figures that you've
trotted out to confuse the unwary and
shame on you for d oing that , John was
that really honest?

The question has heen raised about how
man y members the AHHL lost in 1965. ARRL
members. if they want to invest an interesting
75C, ca ll send for the 1965 Annual Reports.
John realizes that very few amateurs do send
for th is docum ent and thus writes freely. John
c-annot p lead ignoran ce of the actual figu res
for they appear in his own personal report to
the Directors. In paragraph 5 of his report we
fi nd that 18.4% of the ARRL members in the
U.S. and possessions did not renew their
membership in 1965. In paragraph 4 we fi nd
that there are 78,180 full members and 8 ,75.1
associa te members as of the end of 1965 , a
tota l of 86,753 members (subscribers) , 18.4%
of that is 15,962 subscribers lost in 1965.

Now the bulk of those lost subscribers were
replaced by new subscribers so that the net
d rop in overall membership of the League
was only 1,214. This all comes from Jolm's
report, so let's see if he has anything but a
very red Face to show on the subject now.

OX thoughts

A letter from an SM complained about the
lack of courtesy of the U.S. stations when
they are after a rare DX station. I've heard
this complaint for a lot of years now and I
was rather surprised when I got on from
KG4AF a few years back and found everyone
to be just as cooperative as 1 could ask. I had
virtually no problems with bad manners from

(Continued on page 112)
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space-saver antennas
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* Designed for full performance
* Solid molded bases
* Easy mounting
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* Mobile Fixed Base

If antenna space is a prob lem, you will find International Space-Save r
antennas the answer. The new line of Space-Savers kee p antenna
display and space requirements to a minimum with full operating
pe rformance. Manufactured f rom the finest material, yet low in cost.

CRYSTAL MFG. CO., INC.
18 NO, LEE • OKLA . C 'TY. DKl A 7:3102
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VHB·1
Vertical

4 Ground Plane
Wi th pipe mount
(less pipe) ,
antenna, radials,
hardware.
Complete
$10.75

VHA-1
Attic Mount

Includes antenna,
unive rsal mount,

instructions.
Co mplete

$6.95
(Screen wire no t incl ud:;;";;.)A

/

$ 3.95
4.95

VHD-1 Dipole
With pipe mount

(less pipe),
antenna,

hardware.
Complete

$11.95

--

VHM·1
Vertical Mobile
Antenna, hardware,
instruction s.
Comp lete
$5. 25

Coax Cable Kits
10 ft. RG-58AU w/connector CAL-10
25 It. RG-58AU w/connector CAL-25
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Editor's Ramblings
Paul Franson WA1CCH

VHF frequency pressure

Businesses in this country badly need addi
tional VHF frequencies for their two-way
communica tion. Many of the channels allotted
to them are hopelessly overcrowded . Two-way
users in heavily popula ted areas often have
long waits before their channe ls are free
e nough to pass even short messages. Yet other
frequencies lie a lmos t unused in the same
areas because they are assigned by service
rather than locat ion . Agricultural channels are
little used in metropolitan areas while m ore
urban channels are j"ammcd.

These inequities 5 iould be straightened out,
of course. Hut that won't solve the whole
problem. Two-way users simply must have
more channels. The question of where these
frequencies will come from is a vital one to
hams. A few years ago, it seemed inevitable
that at least part would come from the VHF
hum bands. \Ve could hardly complain with
much justification in view of the small use
these wide bands get. But things are looking
up for hams now. \Ve may not haec to lose
any VHF frequencies after all. Our possible
saviour is an unlikely-seeming one,

Let's go back a few years to see wha t hap.
pened.

In the forties, when it was apparent that
television was going to be feasible commer
cially, frequencies had to be allotted to it. The
decision was made to assign channels in what
is now our VHF TV band. Time has shown
that this was a bad decision and that it would
have been better to have allotted higher Ire
quencies, but then no one was able to con
vince officials how popular TV would be, and
how much interference the VHF TV channels
(particularly the low band ones ) would suffer
during periods of favorable propagation.

So the channels were assigned and stations
started broadcasting. It wasn't long before it
was obvious that there simply weren't enough
channels for all the cities that wanted TV, and

•

all I I H~ iut t-rests Ihal w nu tr-d 10 own ' IY stu
t ions, so additional frequ encies wi-re added ill
the present UII F TV hand . Pleutv of Frc
quencies were made available so that there
were 70 UII F channels and 12 VIII". Some
UH F stations went on the air, but most suf
fered serious fi nancial p roblems and many
dosed down. They h ud a number of strikes
against them . First, most T \ ' receivers couldn't
receive VIII", UHF was an optional accessory.
and many people wouldn't pay extra for it.
Others who already had 'TV's wouldn't spend
the money for a UHF converter and antenna,
so watched the VHF channels by default even
if there was a UIl F station near them.

Also, UHF has a more limited range than
YHF for the same power and equivalent an
tennas. Early UH F front ends were very noisy
and unsatisfactory unless supplied with a
strong signal. Thus UHF stations had a smaller
audience than VHF and while the VIII" sta
tions prospered, UIl F stat ions d id poorly in
most a reas-ccs pccially if they had VTIF com
petition .

In a belated rea lization of the mistake in
not putting TY on UH F in the first place, the
FCC made some attempts to help the UHF
broadcasters. One plan was to have all 1"
areas either VHF or UH F without any mixing.
This was obviously an unsatisfactory scheme
in well-popu lated regions where other stations
might be receivable, and you can imagine
what the reaction of the typical VIIF broad
caster to this idea was, This plan was
squelched. Part of the impetus for the squelch
ing came from Congress since many Congress!
men and other government officials have in
terests in broadcasting stations.

Finally the FCC and others decided that
a better answer was to insure that all TV sets
could receive UH F. This would reduce the
competi tive advanta ge of VHF somewhat. es
pecially since improved broadcasting and re
ceiving techniques (high power transmitters,

(Continued on page 108)
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Eric Jorgensen KlOCK
230 Chickering Road
North Andover, Mass. 0184!

Integrated Circuit Crystal Calibrator
This calibrator generates 10 and 100 kHz markers. It costs less than $13.

The crysta l calibrator ranks wi th the
S\VH hridge and code practice oscillator in
coverage in the various ham magazines. The
IJ ames have ranged fro m the obvious "crystal
ca lfbrutcr" to the less obvious "transistor sec
oudurv frequency stnndnrd"! and "multical».2
T he type of circuitry involved has likewise
ranged from simple tube circuits to more com
plex solid sta te digital circuits .

The lC crysta l calibrator could be consid
peed one of the more complex of the above
listed calib rators, providing 100 kHz and 10
kHz outp uts. Because of the use of integrated
circuits instead of transistors, it is, however.
one of the simplest and ch eapest. The one
dcscrfbed wus built for under $13.

NOR gates and flip-flops

For those who don't have \V I CF\\" s excel
lent urtk-lc 0 11 the vltcro-Ultimatic ," the oper-

1 Gri ~\o! . "A T run ci-tor Sn~"'tla r,- Frt"fJ l1 C'11C)' Standard" ,
Q ST. Jul ,. Igr._; .

~ lJa \'i ~"'I11 . " T ilC' ~ llIlti l'ar ' , ; :1 ~l ag'17 illC'. October 19 66 .
~ Pkk(·rilll.: . " T hfO ~lil'rn-l·lt il1lat iC''' _ 7 :1 \l a \:;ll ine , J u n e

1H66.

a tion of the two basic logic elements an
reviewed .

The truth table shows aU possible combina
tions of inputs ( A and B) and the resulting
output (Q) for the NOR gate. The Fairclri lc
ftL914 conta ins two of these ga tes in one
package.

A B Q
L L H
II L L
L II L II - hi gh-
II II L L low

Notice that a high output occurs only if bctl
inp uts are LO\V.
An y other combination produces a LO\V out
p ut .

The truth table for the flip-flop is as follows:

s c Q
II L H
L H L
L L Reverse
II II ~o cha nge

rr , '" '" '"
, .. s o.I.. c'- , 0 -'- s 0 .. s of!-

IOO~~ G-I ,"",,7 e 'r ' , ' , ' ,
~r ~70pF 'F"l /

•1>- ..... ~
,

b<' ; ... c , ... c c •I'- c ,
~

;r..", •
'" r 4 r4 r4

~

~.

J~'
, ,

'-' '- ' --• c-e ,.,
, ,

IOO ~ 1U

Fig. 1. Block diagram of Kl DCK's crystal calibra tor. Output is both 100 kHz and 10 kHz
and total cost is under $13.
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Fig. 3_ W1CFW's power supply, Also see Fig.
S on page 14 in the December 73.

''':3

the values shown in Fig. 1, the circuit works
well with any of the surplus crysta ls in
HC13/U holders advertised in "73", Another
crysta l in an HC6 case (also surplus) worked
with different values of Cl and C3. Ju ggle
them around; you can't hurt anything.

For those of you on a tight budget, stop
here. You have just constructed the cheapest
and most reliable 100 kHz calibrator any
where! However" for those of you who aren't
afraid of the XYL, we'll add on the counter/
divider.

BCD counter
Sometimes called a divider. this circuit has

the ability to count to nine and reset to zero
on the tenth count. It is called a divider, he
cause for every ten pulses at its input, it
produces one pulse at the output-division by
ten. Naturally, for every 100,000 pulses at the
input, the output will be 10,000 pulses: the
10kHz marker. Any inaccuracy in the 100
kHz pulse is divided by ten also, but the per
centage of error remains the same.

Looking back at the odometer example,
each wheel had two states-ZERO and ONE.
A flip-flop also has two states- SET and
CLEAR. So Hip-flops can easily be substituted
for wheels, making a counter which counts in
exactly the same way the odometer did. R11t

LIll-- Ul. ''''
____....JnL fL 0: FF4 1lO ulri

______n rL G- 5 OUTPUT

_____20,.SEC----I
Fig. 2. Waveforms of various points in the
BCD counter. Peak-to-peak voltages will vary
from one to three volts.

n

0 0000 6 OHO
I 0001 7 OIll
0 0010 8 1000-
3 0011 9 1001
4 0100 10 1010- 0101c

These binary numhers arc called hi nary-coded
decimal or simply BCD.

Pulse generator
The output of the pulse generator is a 100

kHz pulse. The high to low transition will be
used to trigger the counter. The idea of using
the I'L914 as a crysta l-controlled pulse gener
ator is from a Fairchild applica tion note. With

T~e sta tes Sand C are considered before the
trigger has occurred, and Q is the condition
of the Hip-Bop after the trigger occurs with a
given SoC: combination. The Hip-Bop has two
sta tes. It IS SET when Q is LOW. It is cleared
when Q is HIGH. Another input, called PRE
SET, can be used to make Q LOW regardless
of Its sta te and without a trigger.

Binary number system
For. the following discussion, forget that 1

and 1 1S 2 and we can clear up the last bit of
th~ory ~eeded to understand the operation of
this calibrator. To simplify large digital com
puters, a number system was evolved that
contains only two digits (0 and 1) rather than
ten digits (0 thru 9).

To see how this system works, think of the
odometer on your car and imagine each wheel
on this odometer using only two numbers
oand 1. As the car sat on the showroom Hoor
the mileage mig? t have read 0000. When you
drove It off, registered tbe fi rst mile (and lost
S1000 resale value), it would read 0001. Okay
so far. But when you register the second mile
and the right wheel on the odometer advances
one marc place, a zero appears again since
that is the only other number! This second
mile clears the first wheel back to zero and
advances the second wheel to one. So now the
odometer registers 0010. This represents the
decimal number two in the binary system. The
third mile would read 0011. The fourth mile
turns the Rrst wheel to zero, which turns the
second wheel to zero, which advances the
third wheel to one, and so on. With only four
wheels on the odometer , we could register up
to llll which would be fifteen miles. The
sixteenth mile would register as 0000, so we
would need a fifth wheel for this number
(10000). A list of all the binary numbers from
zero th ru ten is shown below.

JANUARY 1967 7
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Top, leltto right-FFl , FF2, FF3, FF4. Bottom, Gl/G2, G3/G4.

th is counter counts to fi fteen! The counte r is
fooled into thinking it has reached fifteen

View of the underside of the board, showing
wiring. The right bus is +3.6 V. The bus
near the center is ground.

•

when. actually, it has only reached mne. The
action of G-3 does this.

In the binary system, nine is 1001 and fif
teen is 1111. The states of the flip-flop when
it reaches rune arc as follows:

FF Q
FFI H
FF2 L
1'1'3 L
FF4 II

To make the counter think it has reached
fifteen, G-3 will go II and preset 1'1'2 and
1'1'3, changing Q to II. This is done by apply
ing Q output of 1'1'1 and 1'1'4, buth of which
are LOW at this time, to the input of G-3.
1'1'1 and FF4 are SET only when the counter
has reached nine.

Power supply
The calibra tor dra ws 80 rnA at 3 volts and

9.~ rnA at 3.6 volts . A power supply similar to
\VI CF\V's may he used and is reprinted in
F ig. 3. Adjust R1 for 20 rnA zener current:'
unde-r load. The separa te paWN supply is
recommended since tube-type- receivers will
IIOt have suitable voltages available. TIlt'
power supply won't be very big; if you have
a tube-type receiver, you're probably not that
finicky about miniaturization anyway.

I Ashe. " Zener Diodes", . 3 ~ta &,az ine , October 1966 .

71 MAGAZINE



• •

JANUARY 1967

1.1''';421 OUAl 2·~ GATe l~) I~'J<:~ ' JII( np.rLOI"

Fig. 4 . Bottom view of Fairchild gate and
flip-flop IC's. The right side of the gates
should be curved.

KIDCK• • •

""
"".G ---'0;. ~ ->"0 TO PIN 6

~N G-4 ~- OF GI.G.2

Fig. 5. Gated on/off switch.

point will be LOW if pin 3 is HIGH , which
would be the case if the switch were in the
OFF position.

Harmon ics were quite useable up to 30
~III z. It's possible they may be heard on six
me ters, but no receiver for this frequency was
available. In the event the harmonics are not
useable on six, this sho uld present no problem,
since the calibra tor could be hooked into the
antenna terminal of the HF receiver. The
harmonics would certainly be heard on the
frequ ency used for the converter if. Of course,
thi s scheme would work for any of the VHF
bands .

This calibra tor points out several of the
advantages of integrated circuits. It is small in
size and cost, but big in performance. Since
it "flew" right off the drawing board, and is
easily duplicated, the ease of circuit design is
apparent.

,

Where to Buy Fairchild
Semiconductors

Fairchild Semiconductors are very pop
ular with many ham experimenters and
engtnccrs, as can be seen from the many
articles ill 73 that specify them. But
nOIl C of the large, well-known national
mail order distributors that go after the
consumer trade seem to carry Fairchild.
Nevertheless, F airchild has an extensive
network of excellent and very large in
dustri al distributors. Hams who don't
work in the industry may not be familiar
with them, but these dealers carry very
large stocks and are usually very pleas.
ant to deal with even though their sales
to individual hams are a very, very small
part of their business. You ca n get a list
of Fairchild distributors from Richard
Mclay WA6KGS at Fairchild Semicon
ductor, 3 13 Fairchild Drive, Mountain
View, Ca lifornia 94041.

One Fairchild distributor that has in
dicated that they're happy to handle mail
orders from individuals is Cra mer Elec
tronics, 320 Needham Street, Newton,
Mass, 02164, and 60 Connolly Parkway,
Hamden, Conn. A call or leller to them
will give you current prices on any Fair
ch ild semicond uctor.

,

,

Construction
The details used in this p roject are clear

enough in the photographs. Flea clips are
mounted on a piece of Vectorboard about
2~ x 3!2 inches. No attempt at miniaturization
was made, so you may want to try. The
crystal socket and trimmer were mounted, then
all the wiring underneath was done. The large
bus across the middle is the ground bus; and
the one at the top is the + 3.6 voltage. \Vire
pin 4 of every can to ground and pin 8 to
the + 3.6 voltage. Pin connections are shown
in Fig. 1. \Viring is point-to-point, and teflon
covered wire was used for crossovers. The Ie's
were then mounted using normal precautions
with semiconductors. On some of the earlier
epoxy units, pin 8 was identified by a red line;
it is identified by a Rat spot on present units .
The Fairchild UX8991428X is used for G
I j G-2 and G-3jG-4. Fairchild UX8992328X's
are used for F1'~~1 thru 1"1'-4.

Operat ion
The output of the calibra tor may be con

nected thru a small capaci tor, or "gimmick",
to the antenna terminal of your receiver. As
many receivers have provisions for a plug-in
calib rator, the capaci tor ma y already be in.
~Iy ~CX-3 uses a 6·inch piece of coax. One
end of the center cond uctor is connected to
the output of the calib rator and the shield on
the other end is connected to the antenna
terminal. The small capacitance between the
inner and outer cond uctors makes the small
coupling ca pacitor.

There are two ways to turn the calibra tor
off when not in use. One is to put a switch in
the primary of the power supply transformer.
Don't switch the +3.6 voltage. Operating the
power supply without a load may damage the
zeuer, Another way is to make use of G-4.
Fig..!J shows how thi s may be done. \Vith pin
5 alwavs LOW and pin 3 open, the output of
G-4 is' HIGH. This HIGH has no effect on
the operation of the 100 kHz oscillator. If
this point goes LO\V, then pin 6 will be
clamped LOW and the oscillator stops. This



Frank Jones W6AJF/ AF6AJF
850 Donner Avenue
Sonoma, California 95476

Some Notes on
VHF Transistor Converters
Frank discusses same problems with the popular TlXM05
transistors, adds some notes on newer transistors, and
describes an improved 220 MHz converter in this article.

Fig. 1. Forward gain control for one or two
rf stages. R should be 510 for an a-volt sup
ply, 620 for 9 V, and 1000 for 10 V.

The transistor converters, described in the
June 1966 issue of 73, using the low cost
TIXM05 transistors have brought a great
many inquiries about the source for these
little gems. Personally, I'd like to know mysell
as after the first purchase from a Texas Instru
ment (TI) distributor of a few TIX~IOS's, my
next request was back ordered for six months
and still no delivery. Finally I received several
dozen TIMIO transistors which were supposed
to be an improved type in the same price
range. The breakage problem with the plastic
cased transistors seems to be solved, and the
characteristics were much more uniform. The
"forward gain" characteristics were much
better also but all this added up to some
changes in circuit values, and even in type of
circuits, particularly at 432 MHz. The "X" in
the T1 transistors apparently stands for experi-

mental type which may not be produced in
large numbers. The writer will shun those
types in future magazine articles. having been
"burned" once is enough.

The T1~110 transistors that I've tested so far
in the 50. 144, 220 and 432 ~IHz . converters
do not have quite as good a noise figure as a
few selected T1XMOS's, particularly at 432
MHz. However, at approximately a half dollar
cost, they are excellent values. being quite
superior to the three dollar types such as the
2N239S's. The for ward gain characteristics
and higher collector current requirements seem
to have been met by the circuit values shown
in Fig. 1. The 5000 ohm "pot" permits ad
justment of gain for difference antennas, power
supply voltages over a limited range. and
cross-modulation problems in some receiving
locations. The collector series resistors for de
voltage drop should be around 500 ohms for
the TI~1l0 rf stages with a dc supply of 8 to 9
volts. For 10 volt supply a 1000 ohm collector
resistor will give greater gain control and 1500
to 2000 ohms could be used for even better
results with a 12 or 13 volt supply. The emit
ter resistor in all cases should be around 500
to 600 ohms. The base bias resistors, t\'1,'0 fixed
and one variable, should be fairly satisfactory
for 8 to 12 volt supplies. The TIM 10 transis
tors will work satisfactorily on any of the
VHF bands without neutralization if the base
input impedance is kept to 50 ohms or less and
a variable gain control is available to keep
them below the oscillating points. Too high a
collector load impedance will also cause oscil
lation problems. At 50 and 144 MHz, some
t imes a 3900 or 5100 ohm ~ watt resistor can
be wired across the collector tuned circuit to
keep the load impedance within reason. A
great deal depends upon shielding between
stages and the effectivenes of rf bypass capaci
tors. Sometimes parallel capacitors of 500 or
1000 pF can be conected from emitter to
nearby copper plated ground points with short
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432 MHz pream pli f ier using the new Mot orola EL2 29 in a grounded emitte r un neutral ized
ci rc uit. Note that the EL229 is an NPN transistor, whi le the TI MIO is PNP.

. ~

II TO 2 ...4 1

."

""

c tc. Separate rf amplifiers designed lor til l'
"1"1 .\110 seemed to show from 1 to 2 dB p OOH'r
no ise fi gure than the EL 229. The EL 220,
with about 1200 ~IHz fT , was better than the
very expensive 2~3783 p:\,p transistor, which
in turn was better than the T l1\ 11 0 units tested
here so far.

Let me emphasize the fact tha t I think the
E L :2~9 is an experimental transistor and may
not he available yet at Motorola transistor
outlets. I've heard a rumor that it will he
about a dollar in price. The experimental rf
pre-amplifier in the photograph was built on a
scrap piece of copper plated plastic board ""
wide and 6" long to fi t into a small space
uvu ila ble near the regu la r 432 mc converter.
T he tra nsistor has three wire leads in line, with
emitter in the center to give some added iso
lation between the base and collector circuits .
The EL 229 transistor was soldered directly
into the circuit using a cooling clamp between
the transistor case and the point of soldering
to the wire lead. The base input Impedance
is approximately 50 ohms at 432 for best noise
figme. so was connected to the coax input
jack thru a 300 p'F coupling capacitor to iso
late the base bias circuit from the grounded
antenna. A small four turn coi l of #90 wire
about .5/ Hf' long and ~" diameter tends to
tune the input capacity of the transistor to
43" ~ lIIz. It also tends to short out if hand

Fig. 2 . Low no ise 432 MHz preamplifier. Ll
is 4 turns no. 5/16" long x ~. diame19r.
L2 is 2" of a 3/16" wide co pper strap bent
into a U. Tap up about Ih".

"32 ~.
INPUT

leads to cure a stubborn rf osci lla tion.
Most of the Hew transisto rs such as the

Motorola E L 229 and the T exas lnstrument
TIM10 types are much more stable at 432
1\IHz when used in grounded emi tter circuits
as compared to the older grounded base de
signs. The grounded base circuits are inher
ently regenerative and req uire heavily loaded
circuits and critical base bias adjustments.
This regenerative effect was necessary with
older types of transistors to get good results at
432 Mll z. The new types apparently have
smaller capacitances and usually will not oscil
late at 432 MHz when used in grounded emit
ter circuits with no neutraliza tion. Grounded
emitter circuits can be neutra lized a t lawn
freq uencies where higher input and output im
pedances will mean more ga in and posssblv
lower noise figures. C rcunded base circuits are
real "blankety-blank" thin gs to neutra lize, as
theory would indicate.

The new experimenta l Motorola EL229
p lastic cased transistor will probably cost more
than the T IM IO but is a real gem on 432
1\IHz. The noise figure checked within 1 to 2
dB of that obtained with a parametric ampli
fier which had a 1600+ ~1I 1z pump oscillator.
The apparent noise figures were compared by
using a weak signal generator connected to
each rf amplifier thm high quality 50 ohm
10 dB pads. A similar 6 dB pad was connected
in the output of each of the two rf amplifiers
into a reasonably stable 432 MHz converter
with its rf stage. A comparison of microvolts
input in the two cases gives a pretty good
idea of the actua l noise figure of the rf stage
under test. The transistor pre-amplifier shown
in the photograph on a long narrow copper
plated strip and in Fig. 2 uses an EL 229 in a
g rounded emitter unneutralized circuit. Its per
formance indicated that transistor development
is catching up with diode parametric ampli
fiers . The latter are highly regenerative and
costly as compared to the simple t ransistor rf
amplifier shown in the photograph and in
Fig. 2. The E L 229 is a i\Pi': transistor so can
not be compared easily with a PXP T IM 10.
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W6AJF's 220 MHz converter using TIMIO's. It's built on a 2" x 5" piece of copper-clad
board. See the article on a 220 converter in the June issue for more information.

Ieedthru signals. The collector circuit consists
of a 2 inch long by 3/16" wide piece of
copper strip soldered to the tuning capacitor
and transistor at one end and to a 1000 pF
Ieedthru hypass capaci tor at the other end.
These litt le A-B solder-in feedthru capacitors
are very good up thru 432 Ml-lz but are hard
to fino since they are a manufacturer's item.
The slightly larger 500 pF button Icedthru
capacitors which are used in surplus gear are
not bad at 432 ~lHz. A small 300 pF disc
capaci tor was connected in parallel to the 1000
pF fcedthru capacitor to add a little rf
"cooling" to the emitter. The small 5000 ohm
pot was adjusted for best signal-to-noise re-

ccptfon which occurred at a collector current
of bet ween 1 and 2 milliamperes. The output
coax jack used capacitance coupling on a tap
about ~ inch from the by-pass capacitor in
the collector circuit. Link coupling is another
possibility.

Connection of th is pre-amplifier as well as a
couple of other rf grounded emitter 432 ~Hz

units to a d iode noise genera tor, with or with
out a 6 dB pad , resulted in a curious noise
figure effect . The collector circuit always had
to he tuned to a lower frequency (more tuning
capacity) for best noise figure measurement in
the output of a 14 MHz if receiver. Two types
of diode noise generators were used with

,. ,..
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22.9 ~
34 -I{3 Y.u

Tl 11I10
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Fig. 3. 220 MHz converter built on a 2" x 5" copper plated board. LI, l2, L3 and L5 are
each 4 turns #18 wire 1,4" in diameter. Ll is IA" long and the other three are %" long.
L4 is 11 turns #24 enamelled on a 11'4" form with a brass slug. The winding is 1,4" long.
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LATEST HOW-TO-BUILD DATA
The new 17th Edition of the RADIO HANDBOOK
presents design data on the latest amplifiers, t rans
mitters, receivers, and transceivers. I ncludes greatly
e n la rged sections on s ingle-sideband equip ment a nd
d esign, a nd sem ico nd uct ors. Gives extended cover
age to r-i amplifiers, special vacuum-tube circu its,
a nd computers. All eq u ip m e n t described is of modern
d es ign , free of T VI -p roduci ng problem s.

• Most comprehensive how-to-build-it source
• Problem-solver for designers & builders

Completely re vised a nd e nla rged by 'Villiam I.
Orr, W GSAI. T h is is the co mprehensive rom 
mun ica t ions m anuafW'hich is the industry
s tandard fo r electron ics e ngineers, tecbnicens,
and a dva nce d radio a mate u rs. Ex p la ins in
authcrt tetl ve d etail h ow to design a n d build all
type s o f rad io com m u nicat io ns e qu ipmen t.

17TH EDITION
of the world-famous

EDITORS and ENGINEERS, Ltd .

ORDER
TODAY

THOROUGHLY REVISED & UPDATED
Prov ides a com plete understand ing of the t heory
and construction of all modern circu it ry , semicon
ductors, a n ten nas, power su p p lies ; full data o n work 
s hop practice, test equipment , radio math and ca l
c u la t io ns. Includes a spects o f the industrial a nd
military e lect ronics fields of specia l interest to t he
e n gineer a nd advanced amateur. The 17th Edition
of the RADIO H AN D BOO K provides the broadest
coverage in the field ----eompleteinformation on build
ing a n d o pera t in g a comprehensive variety of high
performance equipment. All data is clearly indexed .
832 pages; 6 H x 9~ f' ; hardbound. I nva lu a ble for
amateurs. elect ronics engineers. and designers.

NEW 11TM EDITION OF THE FAMOUS

RADIO HANDBOOK
5129 •No. EE 167 Only •• • •• ••••

Order from your electronic parts
~ distributor or send coupon betcw.

r-'~ ••• .• •

l P.O. Box 68003, New Augusta, Ind.-,. 46268

1
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II $ enclosed. 0 Check 0 Money Orde r
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similar results. This effect was not noticed in
grounded base 432 -:\t Hz amplifiers, nor in
eq uivalent grounded grid tuhe amplifiers.
Possibly a 432 MHz neutralized transistor am
plifier wo uld not have this p roblem. The fin al
result was to always use a very weak signal
from an antenna or from a signal generator
(thru a pad) to align the 432 ~lIIz circuits.
This method permits extremely weak signa l
reception which is the desired result.

The 220 .\IIIz converte r shown in Fig. 3
and in the other photograph was built on a
,~ hy 2 inch piece of copper plated hoard . It
uses the new TI .\Il 0 transistors in grounded
emitter circuits without ncutralization . T he
small 1000 pF feedthru capacitors connected
to each rf stage emitter were shunted hy
rather large 820 pF di bypass ca pacito rs.
These were connected from emitters to ground
across the transistor sockets and act as sma ll
shields between tuned circuits as well as aid
ing in bypassing the emitters to ground. The
two rf stages an d mixer circuits were run
along one side of the board , an d the crvstal
oscillator and diode frequency multiplier on
the other side, so the final multiplier coil is
near the mixer socket. A low Q broad-band pi
network covering 14 ' to 19 MHz connects the
mixer collector to a coax line output to an if
receiver which in tum is used to tune the ]--l
to 19 me. band. Several of these 5 inch long
converter hoards were mounted in a 13 x ,S x :l
inch chassis to complete the sh ielding. All
forward gain controls' were mounted on a small
panel at one end of this chassis. Also included
was a small 10 volt zener regulated supply
made from a 6.3 volt ac transformer and a
diode voltage doubler (full wave ) with tbree
JOOO !IF 15 volt Iilter capacitors . The power
snpply and if coax outputs are switched from
different converters bv means of a small wafer
switch,

The apparent noise figure ranged from 3 to
--l d B in the 220 !t.fHz band subject to errors
in the noise genera tor calib ra tion . This simple
converter is somewhat similar to the one de
scribed in the June 1966 issue of 73 magazine .
Like many letters rye received over the past
few decades. "it's just like the one yOH de
scribed in the magazine except it's smaller.
uses different parts, and different transistors
(or t ubes)"- except in this case it works. hi.

[ust received word from a TT distributor
here in Californ ia, that there will be six weeks
delay on delivery of more TIl\f10 transistors.
By the time this article is printed, there should
he Jots of these transistors available and let'«
hope some of the real hot Motorola EL 229
units on the market also.

. .. W6AJF
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Bob Baird W7CSD
3740 Summers Lane
Klam ath Falls, Oregon

A KW With The New
Amperex 6KG6

Tile purpose of this article will he to see
what can be done with the new 6KG6. The
actual amplifier design is the result of trial and
error. It is not supposed to b e an example of
the latest and most sophisticated technique.

Under the "New Products" heading in one
uf the recent magazines we spied a brief write
up on the Amperex 6KG6. The 34 watts plate
dissipation and obvious high vo ltage capabili
ties took our eye. So we wrote the Amperex
company for spec, then got four 6KC6's for ex
perimental purposes. W e arc more than pleased
with them .

It is assumed that the ham W I lD star ts out
to home brew a kilowatt is not embarking on
his first construction project. So whoever de
cides to build lip some 6KG6's will do it his
way with what he can salvage from his junk
box. This is what we did .

'Ve decided to go the grounded grid route
by tyin g all of the grids (control, screen. and
suppressor) together and grounding same. As a
first trv we decided to use an MB 150 National
all bi.lI"l<l tuner in the plate circuit. Don't do it .
chum! " 'e wound up on 75 meters tuned about
where --10 ought to be and 40 was clear out of
the tuning range. It seems that when you tie
th ree grids together and ground them, using
four tubes in parallel. you have a plate to
grOl llld capacitance on the order of 100 pF.
This puts a high frequency limitation on any
amplifier and calls for some unusual tank cir
cuit design .

W e wound lip with the amplifie r as shown
as per the schematic in Fig. 1. The tank is de
signed to use min imum CIon the higher fre
q uencies due to the plate to ground capaci
tance heing in parall el. This means a tum-by
turn experiment. In our case we simply used a
battery clip tn find the proper tap and then
marked the coil. The tank coil should be 20
turns of =YJ.6 inch copper tubing or heavy
ground bus copper wire about 2M inches in
diameter. Or- you design your own. The taps
could be located by trial and error and then
wired into a rotary switch if you like front
pane] control for all bands. W e di dn't have a
switch. And- what's that double-spaced midget
capacitor on top of the tank capaci tor? You
guessed it-we ran out of copper before we got
:'0 turns and couldn't quite get on 75 meters
and had to outboard a little extra. Some ex-
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Bub is the department chairman and an as
sociate professor of electronics at the Oregon
Technical Institufe. He has a BS in EE
and an MA fram Washingfan State University.
Many of Bo"'s .30 articles have appeared in
73.
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Fig. I. Schemati<: of the 6KG6 linear.
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Back view of the 6KG6 linear good for about a
kW input on 80 through 15.

planation is probably in order about the as
sorted junk we used. Cl> the tank capacitor,
was liberated from an old command trans
mitter. The spacing is such that you can't
unload the amplifier or it will arc over. \Ve
always make initial loading adjustments on re
duced voltage anyhoo. C2 and C, are 300 pF
variables we had on hand. This is still insuffi
cient loading capacitance for the lower fre
quencies so we outboarded a fixed C4 through
a co-ax "T" from the output connector. On 75
meters this amounted to a .001 IJF mica and
on 40 meters a .0005 [IF mica. Strangely
enough we found that parasitic suppressor
chokes are not necessary with the 6KG6's in
this amplifier. Previous experience with B]B6's
led me to put them in. Later we took them
out and the amplifier is perfectly stable. RFC,
has to he a good rf choke capable of at least a
half amp or maybe an amp. The one used has
heen on hand a long time and I believe it was
made by Johnson. Any good choke that will
operate all bands should be ok. This is not a
new problem for those who have ever built a
shunt fed plate circuit. RFC2 can be a garden
variety but must also carry total plate current.

We used an Ohmite choke which measured
about 8 microhenries. More would be better.
R1 is a 100 ohm 10 watt wire-wound resistor
which is ok for SSB but probably would be
hetter if it were 20 watts. Also if the high
voltage is to be left on all of the time 150 or
200 ohms might be better. Our HV is lied to a
relay energized by the exciter. \Ve like to have
a grid meter but it is not entirely necessary.
\Vith the IIV turned off you can easily pin a
300 mA meter. Plate meter is in series with
the whole stage and the power supply on the
Il - side.

In its final form the linear performs vcrv
well on all bands 80 thru IS . In each case the
tank is tapped for as low a value of C1 as
possible. On 15 meters only two turns of the
coil are used and the Lie ratio leaves some
thing to be desired; in fact the roving clip lead
gets hot. So the output is somewhat reduced .
\Vith a Swan 350 as driver the amplifier can
he driven to well over 1 k\V dc input on all
bands. With a 180 or 200 watt PEP rig on 75,
40, or 20 you could get close to 1 kW. We
operated at all voltages between 1000 and
2000 volts. At 2000 it is very easy to drive the
miliameter to 600 rnA on speech peaks with
the Swan. (We did this into a dummy load, not
on the air) There is no flattening. The resting
curren t at 2000 volts is close to 100 rnA which
makes the plates a cherry red. TIle plate supply
turns off while we are receiving. Total rated
dissipation is 132 watts; so we are crowding
it in trne ham style. Maybe a little greater R,
would be a good idea. Just how high you can
run the BV we don't know but 2000 volts
seems like enough.

No doubt the 6KG6 will operate at compar
able power as a grounded cathode amplifier
and require much Jess drive. This almost
always leads to neutralizing problems and with
a pi network this always gets a bit sticky. We
have plenty of drive for the grounded grid and
it's so much simpler and so much more stable.
Anyhoo it looks like the 6KG6 has a promising
future.

... W7CSD

There are several schemes which are used
for drilling holes in glass, but most of them
are difficult to manage in the home workshop.
A simple solution to this problem requires only
a dab of wood putty, a teaspoon of kerosene
and an old trian gular file. First of all, the file
is ground down to a point on the end; then
it is placed in the drill motor chuck. Place the
dab of putty on the glass where the hole is to

JANUARY 1967

Drilling Glass
be drilled. Fill the crater with kerosene and
start drilling with the triangular file bit; drill
slowly and keep the bowl in the putty filled
with kerosene. To keep the kerosene from
splattering, it may be necessary to run the drill
motor at a reduced speed. At any rate. this
metbod of drilling glass is much Easter and
more convenient than any method I have tried
yel. . . . Jim Fisk W1DTY
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Jim Fisk WlDTY
RFD 1. Box 138
Rindge, N.H. 03461

Field Effect Transistor
Transconductance Tester

FET's are becoming more and more popular with hams. Here's
a simple tester for them.

\\'jth the recent acl\"01I1("(,5 made in the man
ufacture of field effect transistors (FET's) , the
res ultan t price reduct ions and their extended
usage by indus try, grea ter and greater quan ti
ties of FET's have been dumped on the sur
p lus market. Xfau y of these surplus FET's are
perfectly good . hu t some are defective; this
isn't usually the fault of the dealer, he just
doesn't have an easv wuv to check them .

• •

Unfortunately, you can't check out an FET
with an ohmmeter like you can a conventional
[unct ion transistor; some other method must
he used . T he most obvious approach is to use
a transcouductunce tester similar to that used
in testing vacuum tubes. However, since the
FET requ ires no fil amen t power and a rela
tively low va lue of B+ , the en tire test un it
may be made quite com pact and portable.

'1'0 11 will remember from your school days
that the transconductance of a vacuum tube
was the ratio of the change in plate current
to the change in grid voltage with the p late
voltage held cons tant. For the field effect
transistor, the definition is a lmost the same;
just change the name of the respective elec-

The FET transconductance tester. The push·
t o-test switch is a Grayhill model 35·1: the
transistor test socket a Pomona TS-187.

trodes and you have it: FET transconduct
ance is the ratio of the change in drain cur
rent to the change in gate voltage with the
drain voltage held constant. In practice all
you have to do is apply the proper bias volt
ages to the FET, apply a small measured
amount of gate drive voltage and measure
the amount of resultant ac drain current. Then
the transconductance in mhos! m ay be calcu
lated from the following form ula:

I d
grn = E

•
Where : gm - Transconductance in mhos

Id = Change in d rain current
E.. = Change in gate voltage

When the drain and gate measurements are
given respectively in microamperes and volts.
the transductance is given in millionths of a
mho or micromhos, the conventional term.

The F ET transconductance tester described
here combines the essential necessities with
some operating conveniences that make it
more versatile for al1 around F ET tests. Basic
ally, a small amount of 1000 Hz voltage is ap
plied to the gate of the FET; the resultant
1000 Hz drain current is rectified by the full
wave diode bridge and m easured on the
meter. The b ridge circuit is capacitivcly
coupled to the drain of the FET so the de
supply component will not affect the meter
reeding. Likewise, a large choke is included
in de supply lead to prevent the 1000 Hz
signal from being bypassed to ground through
the power supply.

A potentiometer is connected in the gate
bias circuit so that the gate bias m ay be
varied from zero to nine volts. This is very
h elpful in determining the e ffect of various
b ias levels and in measuring the gate-cutoff or

1 The new term for mho is siemens. Unlike hertz. siemens
is not widely used yet.

J
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piuchoff voltage of the device. Since the
polarity of the de supply voltage may be con
veniently switched from the front panel) this
unit will accommodate either p , or N-channel
FET's. In addition, two ranges of transcon
ductance, 2000 and 20,000 IJ.II1hos, are pro
vided by placing appropriate shunts across the
meter.

The entire transconductance tester is built
on a 4'~. by 6l-\. inch aluminum panel laid
out as shown in Fig. 2. After the unit is com
pleted, this panel is mounted in a standard
bakelite instrument box. All of the active cir
cuitry, including the 1 kHz audio oscilla tor) is
laid out on a piece of perforated Vero board
1~ inches wide by 4~ inches long. This board
is mounted to the front panel with an alumi
num angle bracket. No screws are used to
hold this bracket to the panel; the battery
polarity switch, push to test button and bias
poteniometer do the job. There is no crowding
of the board. The layout is not at all critical
and any convenient arrangement is suitable.
The two batteries are mounted on one side of
the unit in an aluminum bracket which is
epoxied to the Vero board.

The toughest part of the whole construction
lies in the meter shunts. The meter used in the
author's tester, a 50 microampere unit from
Radio Shack, required two shunts, one for 100
microamperes and one for one milliampere
full scale. These currents correspond respec..
tively to 2000 and 20,000 micromhos full
scale. The required values were calculated
from the standard formula and then made up

Interior of the transconductance tester. The
1000 Hz oscillator is mounted in the upper
left hand corner of the Varo board. The bat
teries are installed in a metal clip on the far
right_

from standard carbon composition resistors. In
each case a carbon resistor with a resistance
value less than the desired shunt resistance
was chosen. Then a small amount of the re
sistor was filed away with a rat-tail file until
the resistance was raised to the desired value.
Initial resistance checks were made with an
ohmmeter; final tests were made by compar
ing the shunted meter to an accurate YOM.
Except for the nonJinearities which seem to
he inherent ill low cost meters, the results have
been encouraging.

After the shunt resistors are completed,
they should he completely covered by a coat
of epoxy cement. Since the protective corn
position cover is destroyed during the filing,
the epoxy coating will prevent the ingress of
moisture. Moisture will change the value of
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Ag. 1. Schematic of the FET transconductance tester. Although a 2N2613 was used in the
1000 Hz oscillator in the ori ginal model of this tester, almost any high gain transistor may
be used In this circuit.
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PANEL LAYOUT

of Jnoo Hz signal available on the high end of
the drive potentiometer with a VTV:\I ; 8 volts
H:\tS is about right. Now, place the VTVl\.l
test probe on the wiper of the driver pot and
ad just for ] volt R.\IS. This will put IOn
millivolts of 1000 liz drive on the gat e of the
FET beinu tested.

Now connect the de probe of the VTY.\1
to the ga te conuect inn 0 11 the test socket and
ad just the bias potentiometer for 5 volts.
Loosen the knob and set it opposite the 5 on
the bias scale. If you don't have a VTV.\I for
these initial setups. don't worry about it ; a
good YO.\I will work just about as well.

The discerning readers among you have
probably figured out that 100 millivolts of
drive (0.1 volt ) and 100 microamperes of
drain current do not add up to 2000 micro
mhos.., You're right. they don't-lOaD micro
mhos .Is more like it. That is, if all of the 1000
li z d rain current were flowing through the
bridge. However. in this circuit, the 1000 liz
drain cur rent divides jnst about equally be
tween the aud io choke in the drain power
supply lead and the capacitively coupled me
ter circuit. So, twice as much drive must be
applied to obtain accurate readings. This
would be circumvented by using a larger
value of conpiing capacitance. However. when
the push to test button is depressed, there is
a large surge of current through the capacitor
as it charges through the diode bridge. In the
original model of this tester, the large voltage
spike from the charging of a 0.47 coupling
capacitor (since replaced by the 0.01 ~F )

destroyed a couple of $13 FET's,
Now you're all se t to test those new FET's.

Set the P- or Ncchannel selector switch, put
the meter on 20,000 micromhos, and set the
bias pot to zero. Push the test button-if the
FET is a good one, the meter should swing
up sca le. If it doesn't, try adjusting the
amount of gate bias. If you still don't get a
reading, change the setting of the P- and
N-channel switch; the device may have been
mismurked.

When a good FET is being tested, note that
the transconductance varies with the amount
of gat e bias voltage. Normally, as the bias is
increased from zero, the transconductance will
increase and then d ecrease. The point where
it sta rts to decrease after reaching a peak ap
proximates the gate cutoff-voltage or pinehoff
voltage. This is directly analogous to the grid 
cu toff voltage in a vacuum tube. With knowl
edge of the cutoff voltage and trnnsconduct
ance curve, it becomes quite easy to optimally
bias the device in a circuit. Remember though
that these are the characteristics of the FET
with a 9 volt drain supply, other supply volt-
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Fig. 2. Panel layout and Varo board mounting
bracket.

the sh unt resistance and affect the accuracy of
the meter.

Although it is not strictly necessary to
duplicate the parts 1I5ed in the author's trans
conductance tester, it does help in acquiring
the necessary components. All of the parts are
available from the large mail order houses such
as Allied, Lafayette or Newark, This is a help
because several of the parts, notably the 2PST
pushbutton switch, are not normally available
through neighborhood distributors. The 50
microampere meter was chosen because of
its modern appearance, availability (locally)
and lew cost. However, any small instrument
with a sensitivity of 50 or 100 microamperes
would be suitab le. A 100 microampere meter
would have the additional advantage of re
quiring only oue shunt (for 20,000 micro
mhos full scale) .

After the tester is completed, there are sev
eral ad justments which must be made before
plugging in an FET. First of all, connect a
set of ear phones across the secondary of the
transformer in the output of the audio oscilla
tor. \Vhen the push to test button is d epressed,
a 1000 liz note should be heard, Switching
from Pschannel to Ncchannel should have no
effect on the tone. Next, measure the amount

r
L
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A DPDT SW ITCH
INTERNALLY CON .
NECTED IN DE.
ENERCIZED POSITION

A DPDT SWITCH
fOT SWITCHING 2
COAXIAL LINES
SIMULTANEOUSLY

HEAVY DUTY SPDT
COAXIAL RELAYS

MINATURE, LOW COST
50 oh... SPDT

COAXIAL RELAYS

NEW MANUAL COAXIAL

SWITCHES
( Not Wafer Switches)

DK77 SERIES

1P3T COAXIAL RELAY FOR
REMOTE SWITCHINC of r.f.
SOURCES

DK72 SERIES

DK78 SERIES

DK60 SERIES

Ava ilable : lP2T. SP3T. lP6T
and eeesseve e ,wItch _••• • __

fro ... $12.75 e• .

WITH uHF CONNECTORS $21.95 u .

DK2-60 SERIES

DK2-60B SERIES

0 "" SEJl.IES. AC or DCUHY coru:r.KtOn __• ••__. _ Irom $12.45

frOlll
DK 77 rela ys avallabla wIth "bono. $7'.
THC and BNC roalltal connectOf'S- • u .

Available In aU standard AC.DC voju&,cs _. •• fro", $19.00 e • .

With UHF COAXIAL CONN£C.TOR$ •• • __• . _. __ fro", $19.00 e• .

avallabla a t you r dls trlbutnr or write:

DOW-KEY CO.
BOI 265, Broomfield. Color.do 80020

AXIAL

RELAYS
OUR SPECIALTY • • • Your No.1 source
for standard and special application units.

DOW
KEY

COLLECTOR
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Afterthoughts

Fig. 3 . The addition of a SPOT switch allows
the use of th is tester with junct io n transistors.
Th is switch may be mounted on t he f ro nt
panel be low t he push-to-test switch .

How would you like to measure the tra ns
conductance of conventiona l junct ion tran
sistors? III some transistor circuit design trans
conducta nce is a very useful cha racteristic.
T his can be very easily done by the add it ion
of one SPDT switch co nnected in the gate
( base) supply lead as shown in Fig. a. In the
FET posit ion the gate voltage is oppositely
polarized from the drain supply voltage. In
the junction transistor mod e the base supp ly
voltage has the same polarity as the collector
supp ly. Now the transco nductance tester will
measure the transconductance of P?\P d evices
when in the Pcchannel position , and l'\Pl\' de
vices when in the l'\ ·challne l co nfi gurntton.

\ Vhen running transconductance tests Oil

junc-tion transistors, handle the bi as contro l
very ca refully. Most transistors will he d e
stroyed if the base to emitter voltage is more
than 4 or 5 volts: some with cous iderab lv less.,
Since the emitter of the transistor is grounded
in this test circuit, a lways sta rt the test wi th
the bias pot on zero.

The add itional capuhi lity uffo rdecl by this
one sw itch has the add itiona l ad va ntage of
discriminating between FET's and junction
transistors. I t's q uite easy to tell whether that
newly acquired FET is reall y an FET or a
nusmarked (or misad vertised ) [unction tran
sistor!
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ages will change the operating charact eristics
slightly. However, this docs not negate tile
usefulness of the transconductance tester; on
my bench it has proven to be extremely useful
in dete rmining bias levels and in sorting out
defective FET's.



Howard Pyle W70E
3434·74th Ave. • S.L
Mercer Island, Wash.

Climbing the Novice Ladder

Part II : Joe Starts A Home-Brew Pro ject

On the Saturday morn ing following his ini
tial visit with Larry to the ham shack of or
timer Dwight Mansfield, or 'FX' as he pre
ferred to be labelled , Joe hopped on his Honda
and again headed out to the basement shop.
Today was the day he was to build a code
practice oscillator under FN's guidance, as lrts
initiutiou in to amateur radio 'home-b rew' con
struction, Aft er greeting Joe heartily. FN im
mediately launched into a bit of preliminary
explanation. "I 've got everything here in this
little tray Joe. all cadged from my junk box,
so we're ready to go. \Vhile a little pi ece of
gear like this could be mounted in a neat little
metal cabinet and marked with decal lettering.
it's hardly worth it. A CPO. which is what
the hams ca ll a code practice oscilla tor, is not
considered a permanent piece of station eq uip
ment . You 'll p robably use it for only a few
months at most and then discard it for its
original purpose , saying th e parts however to
start your ow n junk box for future projects.

-1!i'~ 61,82
~3V
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So let 's mount it 'bread-board' style on a little
wooden base. That way you'll find it easy to
work 0 11 and you can turn out a neat little job
in a very short tim e. [ picked up a little piece
of scrap board the other evening and gave it
a coat of paint to take away the 'raw' look.
It's nice and dry now and you can go right
to work 011 it. YOIII" first chore will he to mount
the few parts and I've made a rough layout
sketch for yon to follow. You'll find all th e
tools you'll need right here on my tool board
so go to it ; I'll be right outside mowing the
lawn if you run Into anything that puzzles
you; call me when you're th rou gh mounting:
the parts."

Thanking FN. Joe turned to the bench and
picking the part s from the salvaged TV dinner
tray. identified them one by one from the
sketch FN had left him. "Gee," he thought.
"tha t TV tray is a nea t idea for keeping the
parts right in front of you where you can
easily find 'em. we use those TV dinners at
home; I'll get Mom to save me the trays: '
Taking lip the transformer which appeared to
offer a good starting point , Joe reached for a
screw-driver nested with others in an orderly
rack 011 the tool hoard, positioned and marked
the transformer placement on th e baseboard in
the position shown on the sketch. \Vith a
handy prick punch the screw holes were
started and with a couple of # 6X;;" round
head wood screws from one of the tray com
partmeuts, the transformer was soon mounted.
The pen light batteries which would p ov..-er
the CPO , seemed like the next logical items
to mount. F X's sketch called for a coup le of

"2NlO7
( PNPI

the code practice
in pictorial form

r
lNIVERSA.L I
OUTPUT XFlolR
( l<NIGHT !I<l1lW23,
OR EQUIV.)_

FC- I C

" "~ES {PAPER) L_....._-\-_ _ -'

''''~.~~---'
~E1"

Here's the schematic of
oscillator (CPO) shown
above.
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SOLDER LUG ON
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Pictorial diagram of the sim ple code practi ce osci ll ato r that JUdy and Joe bui lt under FN ' s
supervis ion. It's shown half size.

cable wiring damps for this and Slife enough,
there were two ill the tray. Another pair of
wood screws and presto .. , the batteri es were
in place.

Joe had just selected the tie-point terminal
strip to mount next und was positioning it OIl

the lmsebourd when the door opened and lie
was a bit taken aback when not FN, but all
attractive yo ung lady of abou t his own age
walked ill! She put him at ease a t on ce in the
easy familiarity of today's teen-agers: "IIi. , ,
you must be Joe Blake . , . I'm Judy Mansfield ,
FN's granddaughter," adding as she wrinkled
her pert little nose, "I ca ll him C ramps though.
He told me I'd find you here and thought
maybe I could give you a hand ,"

"Well hi" Joe replied, "a re you a ham too?"
" N o" she said, "not yet. Cramps has been

giving me the old needle for some time now
to Jearn the code and join the fun but I
could n't get too much interested in learning
by myself . . . it looked like a dreary job.
Gramps says you're about to sta rt studying for
you r ham ticket; maybe we could work to
gether, "

"Wow," Joe thought, "she's really neat; th is
sounds like a break!" Aloud he said, "Sure
Judy .. . it'd be a lot more fun learning that
way; you wanna help me finish this little
oscillator?"

"\Vhy not Joe , , . Cramps has used words
like that lots of times .. . maybe now I can
find out what they mean!"

Having estab lished a common bond th rough
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a mutua l inte rest (perhaps II Ot enti rely elec
tronic! ), Joe proceeded to exp lain what little
he ha d so far accomplished. "Look judy; here's
what we have to 00" he continued. "Mount
these other p ieces on the board like I did
with the other two. Wh y don't you do the tie
point and the key .. , I'll show you how I
d iu the others." Jud y proved pretty adept with
ti le prick punch nucl screw driver and did her
part in shor t order, prompting Joe to say. "Gee
Judy . . . you handle tools like an old hand
, . . ever use any before?"

"Lots of tim es Joe; I've helped Dad with
his cabinet-making, putting on little hinges
and things like that. Once I spent quite a bit
of time right here helping Cramps put a hi-f
kit together . . . it's kindn fun." \VUh that Joe
was sure he'd found a kindred sp irit; now
ham radio really llXtS for him!

All that was Il OW left of the mechanical
assembly was mounting the little clips which
would serve as binding posts for the phones.
These were label led "Fahnestock clips" 0 11

FX's ske tch and Joe had them and their ac
companyi ng solder lugs mounted in place in
short order. "well. I guess we're ready to wire
the thing Judy; I'd better let your Cramps
know" and so saying Joe went to the door and
called , "All parts mounted F'I\' . . . what next?"

From around the corner of the house FN
replied, "All se t eh? ]'11 be with you in a min
ute ." As he came through the door he said,
"Well I sec you kids got together. I thought
you might find it a little more pleasant to work
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together as long as you bot h have an in terest
in ham radio. You'll find Judy prett y handy
with a screw driver nud a pair of pliers Joe
.. . look out she don 't outstrip you in home
brewing: '

Laughingly Joe replied. "Yeah ; she sure
takes hold of a tool like a horn mechanic."

Connecting the parts looked to be not too
d ifficult; Joe had dune more than a litt le sol
d ering ill h is school physics class and in ex
perimental elect rical p roject s at home. Judy
had somew hat less experience a lthough F1\'
had shown her the basic principles of solder
ing: and she had made a few connect ions for
him from time to time; both she ami Joe were
therefore adequately equipped for this litt le
project.

FN handed th en. another rough ske tch
w hich showed the wiring ill pict orial form.
Il l' then explained . "When you've had a bi t
of experience in building electronic gear YOl1

won't need these wiring 'pictures' to work
from . You'll lise a 'schematic d iagram' which
uses symbols to represent the various parts and
simple single lilies to show the connections.
\Vhen you're th rough with this job I'll d raw
you a schematic ci rcui t Oil th e back of th is
sketch and you call compare them ; all good
ham constructors use schematics just like the
professiona ls do. I'm going to give yOll just one
tip before you sta rt Wiring. W e're using one
of the little transistors for tile oscillating ele
ment here . . . yOll know about transistors
from your pocket rad ios. \\'e could use a vac
uum tube hut it would take a more in tricate
power su pply, would cost more, complicate
the building and gain ... nothing! \\'e could
even use a commo n, ordinurv buzze r like VOI1, ,

probably have at your back door. Either of
these would make lip into a useable code p rac
tice set. W e've ignored the tube for reason s
I've explained . . . buzzers genera lly have an
unpleasant raspy sound and often change
pitch w hile you're sending; this th rows you
and upsets your p ract ice. T he transistor oscil
lat or is stable, reliable, p roduces a nice ton e
a nd is easy to build hut it is susceptible to

excess hea t. When VOI1 solder it's three wires
to th e tie-point strill , be sure and hold each
wire dose to where you are going to solder,
w ith the long nose pliers and do the soldering
as rapidly as possible but be sure it's a solid
connection . . . I'll check it when you're
through. Besides holding the wire in place for
you. the pliers will serve as what we call a
'heat sink' which will draw th e heat to the
pliers rather th an having it run up the wire to
th e transistor bod v. That's it kids, I' ll go fi nish, .
mowing the lawn. "

T he young people turned hack to the bench
and while Joe picked tip and examined the
transistor, Jud y suggested, "Joe, why don't we
do the t ransisto r fi rst; we'll get it out of the
way then . . . the rest looks pretty easy."

" OK" Joe replied as he plugged ill the sol
derin g iron ; "you wauna put on the fi rst wire
and I'll do the nex t?"

"Oh, no Joe you put 011 the first tu:o
while I watch von that way I' ll cntch on
a nd then I'll do the last one."

\Vith that . Joe p icked up the lon g nose
pliers and carefully made a little hook ill one
of the tiny wires p rotruding from the transistor
body. lIe hooked this into terminal lug # 1
on the tie-poin t strip and squeezed the hook
closed with the pliers. T he quick heating iron
was ready now so, with a short length of
solder wire a nd hold ing the counectinu wire
close to the terminal with th e pliers, Joe com
pleted the termination. Previous experience in
soldering had taught him to a!wa!ls apply the
heated tip of the iron directly to the terminal;
never to the solder. \ Vhen the terminal itself
had absorbed sufficient heat to melt the solder,
he carefully placed the end of the solder wire
against the terminal a t the point where the
little wire hooked ill to it, keeping his iron ill
place agains t the back of the terminal until a
small amount of solder had liquefied and run
down over the face of the terminal, burying
the wire hook in the molten solder. H e then
carefully removed the iron so that the cooling
solder was not d isturbed. lie then repeated
th e operation using the second wire fro m the

•
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Side view of the code pra ctice oscillato r built by Judy a nd Joe.
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the Heathkit' 58-110...full features ... new lower price-$299.00
'---

• The on ly t ruly high -performance SSB transceiver on
six m eters _ Unc ompromised engineering - the 58-'10
f eatu re s t he same qual ity crysta l filt e r fou nd o n Heath kit
80-10 m e t er S8 -Seri es rigs. The sa me Heath LMO ( li nea r
M aste r Os c illator) found on 80-10 m eter S8-Series rigs
• Built-in VOX. Built-in Crystal c alibrator. Upper &
Lower si deban d selection. Full CW provisions. includ ing
built -in sidet o ne

PARTIAL 58- 110 SPECiFICA TIO NS- RECEIVER SECTIO N: Senlltivity :
0.1 uv for 10 db signal ·pl us·no ise to noise rat io. Selectivity : 2 .1 kHz (i;
6 db down,S kHz mOK .@60dbdown. Ima ge re lectlon: 50 db or better .
If rele<l lon : 50 db or better. A udio o ut pu t pow er : 1 weu. AGC
cha ra cte ri l tln: Audio output level va ries len than 12 db for 50 db
change of inpu t signolle~e l (0.5 u~ to 150 uv) . TRANSMITTER SECTION :
DC power Inpu l : SS B, 180 wotfs PE P; CW, 150 watts. Rf power oulput :
5S8, 100 wa tts PEP, CWo 90 walls (50 ohm non-reoctive load). Output
Im peda nce : 50 ohm nomino l with not more than 2:1 SW Il:, Carr ier
luppre n lon : 55 db down from ra ted output. Unwanted l ideband
lupp.en lon : 55 db down from ra ted output@ 1000 Hz & higher. Oil
tartion produ<ll : 30 db dow n fro m rated PEP outpu t. Hum & noise :
40 d b or belle. be low rate-d corr ie r. Ke y ing cha ro cte ri s tin: VO X
operated Irom keyed tone using grid·block keying. GENERAL : frequency
coverage : 49.5 to 54 .0 MHz in SOO kHz segments (50.0 to 52.0 MHz with
crysta ls supplie-d ). fre quency selection : Built.in LMO or crystol control .
freque ncy liability : Less than 100 Hz drift per hour a lter 20 minutes
wa rmup under normal ambient conditions. Less tha n 100 Hz d rift fo r
"" 10% supply voltage va riations. Dial Accu rocy : E1edrical. w ith in 400 Hz
on all bond segments, a lte r cal ibrotion a t nearest 100 kHz po int. Visual ,
within 200 Hz. 0101 bad lolh : No more than 50 Hz. Calibrat ion : Every
100 kHz . Po w er ..qui..menh : High voltage, +700 v. DC@ 250 ma
with 1% maK. ripple. Low voltage, +250 v. DC@ 100 mO with .05% ml,u .
ripple . Bios vo ltage, - 115 v. DC @ 10 rna with .5% ma x. r ipple. Filament
voltage, 12.6 v. AC /DC @4.3550mps. Dimensionl: 1 4~· W x 6~· H x
13~· D.

HEATHKIT 19 67

Kit 58· 11 0, 23 Ibs. . ,_ ,' S299.00
Kit HP · 13, Mobile Power Supply, 7 Ibs nus
Kit HP · ZS, Eu ed Station Power Supply. 19Ibs $49.95
Kit 58'\-100-1, MobIle Mounting Brackel , 6 Ibs 514.95
Kit 58-600, SB Series Speaker, S ibs 517.'5

Kit HS-24, Mobile Speaker, 4 Ib$. . ................ . . . • . . .. . . .. 57.00
HDP-2tA, SSB " Ham" Micropllone, 4 Ibs _529.40 ~

FREE rHEATHCOMPANi,D••.:\,:;-- - ID' ll*~'
. ·1Benton Harbor, Michigan 49022 1

CATALOG I 0 Enclosed is S • plus ,hi",... I
Describes these and over 250 I Please send model (s) I
kits for stereo /hi ·fi, color TV, I 0 Please send FREE Heathkit Catalor. I
amateur radio, shortwave,
test, CB, marine, educational, I Name I
home and hobby. Save up to- I (Please Print)
50% by doinr tlle easy assem- I
bly yourselr. Mail coupon or I Address I
write Heath Company, Benton
Harbor, Michigan 49022 I Cily Stale Zip I

~ 2~~~~i~~~~~~~ge wi l~~~~_~~~~

You Can Work "Six " W ith A Truly High-Performance
Rig, , , get lowband sta bility, I kHz dia l calibration,
linear tuning, a nd a backla sh-free dia l mecha nism, plus
a ll of the o ther sta ndard "built-in". fea tures found on the
Heathk it 80 through 10 meter Sfj-Scrics equipme nt. The
50 -110 runs 180 watts P,E .P . 550 input , 150 watts input
CW . .. co nsidered the ideal transceiver power level by
most ham radio communica tions engineers. It is one un it
of the famous Hea th SO-Series, mean ing availability of
matching lo w-ba nd tra nsmitters, receivers, and tra ns
ceivers, plus accesso ries such as the 50-600 Communica
tions Speaker, 50-630 sta tio n console, a nd 50-610 Signa l
Monito r. And the 50-1 10 goes fixed or mobile with the
a ppropriate power supply .. . the same versatility you
experience with the famous Heat h 50-10 1. Call it the
o ne " no co mpromise" six meter SSB transceiver.
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transistor and after cradling the iron in its
rest, handed the pliers to Judy. As she had
absorbedly followed the process both times
that Joe had accomplished it, she then pro
ceeded to repeat his performance in com
mendable style; both were satisfied that they
had the transistor licked. As Joe unplugged
the iron to keep from cooking the tip, the door
opened and FN appeared with a couple of
bottles of Coke and a bowl of potato chips.
"Time out for a Coke break, kids; you ready
for it?" Both replied in chorus, "You said Itl"

FN then produced a thermos of hot coHee
from the confines of his shack, poured himself
a cup and while giving it a minute to cool a
bit, examined the transistor wiring. "Good:'
was his pronouncement, «you've got nice shiny
joints proving that they are soldered with
metal, not <resin' joints held together with the
flux from the solder wire. A resin joint won't
conduct electricity and your project won't
work. A cold solder joint, produced when you
don't heat the connection sufficiently to make
the solder How freely, is bound to be a trouble
maker too. You can recognize a cold joint as
the solder won't be smooth and shiny but will
appear dull and grainy. You do have a bit of
resin residue on the surface of the solder
though. While it does no harm, it makes the
joint appear unfinished. You can easily remove
this by scraping lightly with the point of a
knife blade, followed by wiping it with a cloth
dipped in alcohol or shellac thinner. There's
some thinner in that upper cabinet rags in
the metal waste can under the bench want
to clean it up Judy?"

FN rinsed his cup at the laundry tub faucet,
the empty Coke bottles were dropped back
in the carrier and Judy proceeded to clean
the resin residue from the tie-strip terminals,
finding it surprisngly easy and quick and re
sulting in a more workmanlike appearance to
the soldered terminals. By then, FN had gone
out to clip the hedge after leaving them sev
eral scrap lengths of hook-up wire with which
to complete the wiring. Removing the insula
tion from the wire ends, commonly referred
to as skinning and preparing the wire for con
nection by tinning or coating with a thin fllm
of solder, was duck soup for Joe after having
accomplished such operations both at school
and at home. He soon had Judy cutting the
wire lengths he needed, skinning the ends and
passing them to him to tin and solder in place.
Working together like this the job went fast
and in half an hour Joe unplugged the iron
and said, "Well, Judy, I think we've got it
made . . . it should work now; wanta call your
Cramps?"

FN gave the completed project a careful
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inspection; almost at once he said, «A nice
looking job kids but it'll never work!"

\Vith some trepidation Joe asked, «\Vhat's
wrong FNP" while Judy shot her Cramps a
questioning look.

«Look here Joe, you've left out one all-im
portant wire. , . from the key to the battery!"

A quick look and with a somewhat crest
fallen look, Joe acknowledged the point ...
«Don't know how I missed it FN, but I sure
enough did; cut me a 4" hunk of wire, will
you Judy?" and he plugged the iron back in.

Entering his shack, FN tossed back over
his shoulder, "It's the little things Joe that
cause big troubles; can't be too careful in
checking even the most minor projects,"

As Joe completed correcting the omission,
FN came from the shack carrying a pair of
headphone receivers. Another quick check-over
convinced him that the wiring was now com
plete and connections solidly made. He in
serted the tips of the headphone cord into the
Fahnestock clips and manipulated the hand
key several times. His expression told the story
although both kids could faintly hear the
pleasing musical tone the oscillator made, even
though the phones were tightly fitted over
FN's ears. A relieved sigh from Judy and a
broad grin from Joe met FN's pronouncement;
«Well done, me hearties . . . you've got your
selves a workable code practice oscillator; now
all you have to do is to learn to use it and use
it p-l-e-n-t-y! Let's talk about that next."

Swinging a somewhat battered old cot out
from a gloomy corner FN said, "My thinkin'
couch . . . you can sit here . . . I'll get my
chair from the shack." With all comfortably
seated, FN stoked his pipe, lit it and, when
drawing to his satisfaction, offered some sage
advice; "Joe, Judy lives down the road a piece
toward town .. . about three miles closer than
I do; that puts you two about 4 miles apart.
Now if you're going to get in a reasonable
amount of code practice together, you're going
to have to arrange pretty frequent sessions be
tween you. No need to come way out here
two or three times a week; glad to have you
visit anytime but for code practice you'll do
better in a more familiar environment. Joe,
you've got a motor bike ... 4 miles is just a
hop, skip and jump for you. Why don't you
stop at Judy's place today on your way home,
meet her Ma and Pa and work out something
among you that will get you kids together for
an hour or so two or three times a week? The
fall term of school won't start for about five
more weeks so you should be able to get in
some pretty good licks meanwhile,"

"Now here's another little pitch," FN con
tinued, "you've got one CPO between you and
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! ADD PUNCH AND CLARITY TO YOUR SIGNAL!
• INSTANTANEOUS LIMITING ACTION

• NO APPRECIABLE OISTORTION

• COMPLETELY COMPATIBLE WITH SSB

• TALK POWER GAIN AT LEAST 10db

• OPTIMUM FREQUENCY RESPONSE

• INSTALLS IN MICROPHONE LEAO

• ALL SOLID STATE PRINTED CIRCUITRY

NEW
COMDEL SPEECH PROCESSOR MODEL CSP 11

Parts L hl

Do uhle Fahnestock clips (or 4 singles)

Universal output transfonner ( Kni gh t
5 4A20323 )

1.5 volt penlite cells
2NI07, HEP250, GE2, SK3003 or almost

any other low power PNP transistor
.25 JLF paper eapaeitor
Conventional band telegraph key
4-tenninal tie-poin t strip
#8 cable wirins: clamps
*"plywood basf'-boanl , 3lAi :lI: 8 "

FC-I,2
T

C
K
TS
CL- I , 2
BB

phones . .. we'll use min e from the shack for
the test sessions. Joe, you take this little CPO
you just built with you and git fer home now;
take this little book too; it will give you a bit
of dope on proper grip of the key, character
formation and the like; swap the book back
and forth between you. I've got to run down
to your place this afte rnoon, Judy, to see your
Pa and I'll bring my CPO, a pair of phones
and a key for you. S-o-o-o, that's for now
kids and Jet's see what you can do with the
code in the next few weeks:'

Chorusing their profuse thanks, Judy
mounted her bike and took off, Joe leisurely
trai ling behind on his Honda.
Next month: FN checks Judy and Joe 011 their
progress and starts them on their technical
studies. . . . W70E

2
1

•-

1

1

2

1
1
1

A prototype of the CSP 11 has proved itself an effective communication aid on the amateur
bands over several years. Its prominent feature is the instantaneous limiting action without
the harmonic distort ion which often makes the use of conventional speech clippers mar
ginal, particularly with 5SB transmitters. Designed for relatively insensit ive high Z micro-
phones-a gain contro l is provided-the unit will enhance the intelligibi lity of voice signa ls
considerably under diffi cu lt conditions. " MIL" design and const ruct ion is employed
throughout for high reliabili t y and long life. Power is obtained from internal batteries (6
" D" cells-life exceeds 300 hou rs) or external source. Free brochure will be sent on
request.

PRICE: $111.00 POST PAID IN U.S.A. (Mass. residents add 3% tax)

COMDEL INC.-218 BAY ROAD-HAMILTON. MASS.-01982

no headphones . . :'
Joe broke in here with, "I've got a pair of

phones, FN, I've done a bit of short wave
listening from time to time though I never got
really excited about it like I am with ham
radio. My phones are marked "2000 ohms" . . .
will they do?"

"Sp lendid" replied F N, "I have this extra
pair of phones which I'll loan to Judy. Now
maybe you wonder why two pair of phones
with only one oscillator and one key. I'll tell
you; I've got a little CPO and several keys
left over from my adult education classes at
the High School a few years ago; I'll also loan
Judy the CPO and a key. That way you'll each
have practice equipment at home so you can
practice sending to yourselves at odd moments
between your get-togethers; you'll gain confi
dence in handling the key and familiarize
yourselves with character formation that way.
When you get together, have both pair of
phones with you; that's why the double Fahne
stock clips on the CPO you just built; you can
clip two pair of phones into them then. The
CPO 111 loan Judy is fixed the same way so
equipment-wise, you're all set now. From
here on out it's your baby for the next few
weeks. Come out here on Saturday mornings
when you can and bring one CPO and I'll
check your progress; no need to bring the
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Bill Johnson W6MUR
9372 Hillview Road
Anaheim. California 92804
Illustrations by Wayne
Pierce K3SUK

Hill is a cOllsulting engIneer with a BSEE
from the U'litJersity of California, graduate
lCork in EE and undergraduate work i n law.
lie's brcn a ham since 19.3.5, and enioys DXing.
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The QRZ Machine

Insu la Nuevo" was the beginning of a long
string of triumphs for Jules SilvergoJd III ,
\ V2B UKS. There were St. Ginsburg's Rock,
Low T ide 5110al, Ebonv Sandbar, and several

•
more th at he alone could claim. Iu'cs even
received the Elby Jaye Award at a special
Texas ceremony for removing so many hazards
to navigation as his new coun tr ies vanished
by the push of a button on his departu re .
Jules was the u nquestioned OX champion, but
lie found this a strangely lonely experience,
for once th e other IIRAsO0 realized there
could he no top for them, they rediscovered
the fun of the game. jules traveled a lone in a
polite but a loof fraternity.

But Jules had other troubles too. Grand
fa ther's es ta te proved not inexhaust ible; moth
hailed Liberty ships got scarce, and the cost
of rook, barges, and even Tl\T had soared
over the years. The IRS had denied him a
deduction for the helicopter, too. Jules' father
had long since put his well-heeled foot down
and for the first time in his life, Jules was face
to face with economic reality, A crisis was
approaching,

On his flight back from Amuck Islet Ju les
stopped in at the Fresno DX conference to
hear about the latest exploits of each of the
27 professional travelers and their founda
tions. Jules had been at Fresno once before,
back in 1966 when Foundation Fever first
started on its epidemic way. He had regarded
it then as a sort of prostitution of the amateur
service, but after reviewing the annual balance
sheets for many years, Jules now thought dif
ferently, In his present predicament there just
might be something to this, after all.

• See QST, February, 196.5. p . 96
•• I fonor Roll Addicts
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So Jules listened carefu lly while the 27
speakers paraded to the Fresno ros trum,
showed their slides of the native girls and the
erections of stubs and towers, and played re
cord ings of the pile-ups. One of the highlights
of the meeting was the recording of the tim e
five DXpeditions were all on at the same time
and the piles drift ed together on 14025. The
speakers had to borrow each other's recordings
to find out who worked whom.

Clearly, thought Jules, some improvements
were called for. \Vith n7,600 act ive D X men
bv ac-tunl HOllOI' Holl coun t there were well. ,
over IOOO for every kH z that rem ained of the
20-mete r hand after the Canberra Conference
in l!J68. (The broadcasters had seen the bal.
ance sheets too, and had won some major
concessfons. ) And the Fresno speakers had a
lot to complain about. Tacti cs were indeed get
ting a b it rough, and more effi ciency was
clea rly ca lled for. One speaker even discarded
his care fu lly prepared talk to ed itorialize and
harangu e the convention on this very subject.

And then Jules spotted an old H arvard
friend, one of the electronics types who had
designed the big 140,50 computer used for the
fi rst Venus trip. Ferrite Munihi t was his name,
a schola rly looking bright-eyed chap who,
though now graying slight ly at the temples
and balding on top, was still as bright as ever
and was well planted now in \V6. Jules invited
him up to his 18th floor suite after the din ner
meeting for a few d rinks and a little private
ta lk.

Jules checked the suite for bugs and swore
Ferri te to secrecy on what he was about to
say. He told Ferrite about his dollar p robl ems
and how even the helicopter was now mort
gaged to the hilt. Jules then ou tlined his plan .

"The real problem is that you simply can't
work 97,600 guys in less than 40 days, no
matter how hard you try," said Jules. "What
every one of these 27 chaps has said is that
they need - more efficiency. Now I've been
thinking. How much memory ca n you put ill
the size of a portable typewriter now?"

"Oh. about 4 megabits, 1 guess," F errite re
plied. "We worked up one computer for the
Pluto shot tha t had about that in it. Of course,
we have to go fully integrated to be ah le to
do any processing in that space. \Vhy?"

"Well, wha t I have in miud is a sort of da ta
processor. I can still a fford to fill in one or two
more shoals hut then I'm through . I thought
this tim e I'd like to work the rest of the boys
instead of just \V2B UKS. It would improve
my popularity, I think, and after looking at
these Foundation balance sheets I think it
could solve my other problems too. " 'hat's
the going rate on QSO's, anyhow?"

JANUAR Y 1967

"Oh, some of them have gone for as lit tle as
$10, what with inflation and all. It depends 0 11

whether it's a new one," said Ferrite.
"Well tha t's a good round figure, and we

can convert it to Sterling or Rubles or what
ever for the boys ab road . Now what I want
is for you to put together a little data proces
sor for me with a keyboard on it, so I can
type in the call and all the pertinent data on
each contributor before I leave. And I want
some recogn ition circuits in there to unscram 
ble the C\ V out of the pile cud check the call
against the master fi le. If he 's paid, it sends a
standard report-let's say ,579 for the minimum
or if he goes to $2.5 he ge ts .59B-and then
automatica lly logs the contact on tape. \VhiIe
this is going on, I want it to send QHZ and
key the other rig. Then for QSL's all I have to
do is play the tape back home and they're
printed, stamped and addressed. Think yOll
ca ll do it?"

"j ules, I thin k you've got something there!"
Ferr ite's mental abacus was flicking through
$ 1.5 average, times U7,600, tim es 2 for the
second contact, less trip expense , payoff to

•

. I L.1" 1': '
/
. . .

, .
"
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customs and licensing officials, etc. " I don' t
see any real technical problem here at all , and
I'll tell yOIl what I'll do. I'll d esign it and
build it for yOll for .501 of the trip net. How's
that?" he said .

Jules was shocked . ·'50IJ.!! Are YOU out of
•. d? ry - al"your mm . _ .") .(l .

"Well I don't ordinarily work on a contin
gent fee at all, but I'll go 35%, and that's it."

"You have a deal:' sa id Jules. "You Act it
to me in Long Island hy June I and I'll do the
rest."

"Just be sure yOll work me too," said Ferrite.
So the QRZ machine wns built , and worked

beyond Jules' w ildes t expecta tions. Ferrite had
thought up a few more convenient feat ures,
like being able to take several ca lls at once.

lie figured to make at least 1000 QSOs per
hour.

Meanwhile. Jules dusted off his Harvard
class notes and went to work. Full page ads,
brochures and application blanks. mass mail
ings to the BRAs, and all the rest-it was a
publicity campaign never seen before. The
applications and $10 bills came pouring in ,
for contacts to be made with Volcano Sp it.
Jules called his founda tion the SubOceanic
Geological and Geographic Instilute (SOGGI )
and won the coveted IRS tax exemption on
the basis of his stated purpose of research on
how to stimulate suboceanic eruptions to cre
ate temporary is lands.

The expedition itself was routine, at least
for Jules. H is solid-state equipment easily
fi tted into the helicopter. and of course his
contractors and shipp ing people were old
hands now in m nuufacturing islands. Jules kept
everybody posted through regular QST b road
cas ts taped from his home sta tion in Long Is
land. His time of arriva l was pin-pointed to
the second, and everyone synchronized their
watches and got olf work in plenty of time.
The word was out on procedure-the \ V6's
would come first ( Ferrite had insisted on this ) .
then the \ \'2\ , and then, in deference to
Texas, would come the \\'5 's. Propagation w as
a ll worked out so there would he no problem
with the signals.

The QHZ muchtue performcd admirab ly.
Once or twice jules had to type in the call
when the check stop light came on, but ex
cept for that the predicted 1000 QSOs per
hour were easily achieved. \ Vhile Jules re
laxed . the Q RZ machine did the work, two
hands at once with two rigs per band. When
some of the free loaders showed up, the mn
chine would reject their calls as unacceptable
and come back QHZ. Those it recognized were
automatically logged, and the standard reply
made. All in all, the Volca no Spit operation
was by far the most efficient and successful of
any DXpedition ever. Four days after arriving,
9 1,382 BRAs had their new country, and
Jules' H onor Holl lead was reduced b y one.
Ju les packed up ami returned to Long Island.

Hut once again andent and outmoded laws
took over. Profi t-motivated competition, pretty
well discredited over the years, emerged. The
27 regu'ar foundations convened an erner
gency meeting of the DXpedition Foundation
Association and took corrective action.

So Jules never had to make that second
trip and decrease his Honor Roll lead one
more. F errite Mauihit retired in Palm Springs
luxury. QHZ Machines, Inc., was doing an
island -office business .

. .. W6~IUR
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M OD EL 41 0 VFO- SWAN 3 50 TRANSCEIVER-117X C POWER S U P P L Y - M A R K I LINEAR

Il lust rated above is a complete Swan station for SSB. AM, AND CWo You can transm it
and receive on all 5 bands wit h your 350 transceiver. and when used wit h the Mark I
linear ampli fie r, you ' re at the legal power limit. Switch in t he Model 410 out board

VFO and you' re all set for separate transm it and receive operat ion. Yet t his complete home
stat ion, with proven Swan performance, reliability, and craftsmanship is yours for substan
tia lly less than any other comparab le equipment.

..
ELECTRONICS Oceanside . CalifornIa

PLUG IN VOX UNIT $35.00
CRYSTAL CALIBRATOR KIT $19.50
SIDEBAND SELECTOR KIT . . . . • . . . . • . • • . • .$18.00

ft 12 VOLT DC
W POWER SUPPLY

MODEL 14·117 . . .... S130

~ CRYSTAL CONTROLLED
• MARS OSCILLATOR

5 Chann els. Model 405X,
less crystals •.. . ....•••. $45

SWAN 350 TRANSCEIVER
5 BANDS-400 WAITS

Setting new standards for the industry. Includes
full coverage VFO • • • feat ures crystal lattice
fi lter wi th shape factor of 1.7 and ultimate reo
jecuon of better than l 00db • •• providing ex
cellent selectivity and superior audio quality. $420

MARK I LINEAR AMPLIFIER
5 bandS, 2000 watts PEP Input. Uses two Eimac
J ·400l tr iodes. Built-in power supply. $475

Tubes $68 pr.

MODEL 410 FULL COVERAGE
EXTERNAL VFO

Eight tunin g ranges of 500 kc each. When used
with the Model 22 dual VFO adaptor, the 410 pro
vides separate transmit and receive frequency control.
M'd'I" Adaptor • • $25 MODEL 410 . .$95

ft MODEL 117XC MATCHING
W AC POWER SUPPLY
Includes speaker and phone Jllck• • • • •••• •• • •$95

~
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B.J.V.D. Dever PA\ZlBVD
Albrecht Thaerlaan 73
Utrecht, the Netherlands

A Simple Converter for 70 em TV
This three-transistor converter furnishes a quick
way to receive ham television signals on 440 MHz.

Here is a simple converter for the 430··l5ll
.\ IHz ham TV band. The two rf stages ;.U P

conventional quarter-wave trough-line circuits.
They possess very high Q so the amplifiers n-e
rather narrow-at least for TV. The mixer
csctlla tor also uses trough-line circuits.

The AI" 139 transistor ( U. S. equivalent is
Amperex 20.'3399 ) has a collector capacitance
of on ly 1 pI" and a com paratively lugh collec
tor res istance so it loads the high Q ci rcu its
very li tt le. The converter has fairly lligh resist
auce to overloading uud spurious signals in
spite of the high sensitivity of the converter.
Each rf stage has a gain or'about 10 to 12 uB.

The tap point on the input trough line is
set for a 52-ohm antenna. If you want to use a
75-ohm antenna, the tap should be moved a
few millimeters lip from the grounded side.

Emitter current of the AF139 should be se t
at about 1.5 mA for lowest noi se.

It is advisable to lise button mica or other
UHF capacitors for coupling and decoupl iug.
Disc ceram ics call he used if they are modified
slight ly. H eat one side of the capacitor to
crack off the ceramic and unsolder one lead.
Then place the bare, tinned side of the capaci
tor a ga inst a tinned part of the chassis whil e
heating the chassis from the other side. This
makes a very good UHF capacitor. though
you may break a few ca pacitors doing it.

The third transistor in the converter is a
self-oscillating mixer. It is stab le enough for
wideband TY.

A voltage variation of 2 volts causes a fro
quency drift of only 100-1'')5 kHz ( a TV sig
nul is about ·L5 ~ I H z wide ) . Even a rise in
am bie nt temperature from room temperature
to 1500 F makes the oscillator drift no more
than 80 kllz.

T he 0.8 pI" capacitor between the emitter
and co llector maintains oscillation. T he ind uc
tor L,5 compensa tes the capacitive part of the
iu put impedance, and moreover, fu nctions as
a low imped ance path for the if sij.!;J1a l and the
emitter c-urrent. T he collector current of the
oscillator-mixer is 4..5 m A.

The if signal obtained after the rmxmg
process is filtered out by 1...6 and the 6 pF
ca pacitor and fed by a link to the input of .1

T \ ' receiver tuned to channel 2 (54,60 ~ IH z

ill the U.S.) . L6 is damped with a 2.7 kQ re
sistor to get sufficient bandwidth.

1...B and 1...7 are housed in metal shie lds on
top of the chassis. T he coaxial connectors
were spaced off the chassis a li ttle to prevent
their interfering w ith the quarter wave lines.

YO Il can silver-plate the chassis nud lines for
the utmost in reception.

Cood luck with the constru ct ion and recep
tion.

.. . PA0B\"O
This article originally appeared in the Febru
ary 1966 issue of CQ-PA published in the
Ne therlands. It It'as translated by los. Stier
hout PA0 I'DZ.

2.7> 1
~SlS1"OR CASE IS GtOUNOEO TO
9'l1El-O WHICH ISOLATES BASE •
[ "'IllER fROhl COLLECTOR

,
0-8pf

" r ,.--,...
MF A"'P
Af 139

2.2 >

co.eoc

'"I2.2'

L ..... ....._~fl~

,.,.,-,",.•

. ,
AI' 139 • 0)

E I t A'S£.

Fig. 1. Schematic of the simple 440 MHz converter fo r ham TV. Ll ·L4 are quarter-wave
trough lines. 5 mm (1.4") in diameter and 68 mm (2 ·11/ 16") long. L5 is 3 turns number
18 7 mm (5/ 16") in diameter. L6 is 7 turns number 18 on a 5/ 16" fo rm and L7 is 3 t urns
on it .
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Put your signal where i t counts. Use the ult imate
in Ham beams' •• the Masley T A-36 with Kit
TA.40KR added to rad iating el e me nt . Employs
4 operating elements on 10 meters, 3 operating
elements on 15 meters, 3 operating elements
on 20 meters. SWR is 1.5/1 or better at resonant
frequencies over all 4 bands. Constructed of
heavy..woll aluminum for ma ximum strength.
Rated for full power.

Write for deta il ed spec i ficat ion s and performance
data an the Mosley TA.3640.

ANT
52.J\.

CI
/.:0'"

L3

TV
RCVR

Fig. 2. Full size layout of the ham TV converter. This view is from the underside. The walls
of the conve rte r are 30 mm (PA inches) high.
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John Sury W5JSN
3013 Valerie Court
Arlington, Texas 7601 0

Sileet Six Meter Converter
This simple and inexpensive six meter converter uses
low-cost Texas Instruments plastic-cased Silect
transistors. The rf stage is an FET, too"

lIave you heard about the new Texas In
struments economy line transistors? T I calls
them "SHeet" transistors and they give excel
lent performance a t low prices.

I recently attended a transistor seminar spon
sored by TI in Dallas. Among the topics end
devices discussed were a number of the SHeet
line transistors, including the TIS34 Ncchennel
VHF epitaxial planar silicon field effect tran
sister. This transistor. which is a low-cost ver
sion of the excellent 2N3823. has been written
up before in two 73 articles: "RF Applications
of N-Channel FETs'" by WA5KLY in the May
73 and "A Low-Cost FET Two Meter
Converter" by K6HMO in the October
73. The TIS34 is ideal for VHF mixer and am
plifier service. It has a low noise figure and
high, high frequency figure of merit. Cross
modulation is minimized by its square law
transfer characteristics. This transistor is used
as the rf amplifier in converter.

The T1409 transistor, which wasn't d iscussed
at the seminar, is an excellent NPN planar
silicon transistor for general use. It costs 75¢,
not a bad price for a 500 MHz, 200 mW tran
siste r. Both transistors are encased in Inexpen-

slve plastic packages. Note that the leads of the
TI409 are a bit different from most transistors.

Total power consumption is 2.5 rnA at 19

volts.
This converter is similar in many ways to

previously-described converters except for the
FET rf amplifier. I couldn't find any FET rf
circuits when I was starting to build this con
verter, so I decided to come as close as pos
sible to tube circuits. The gate (grid ) resistor
was varied from 470 kO to 3.9 ~ IO ; I ~(O

seemed best. The source (cathode) and drain
(plate) resistors were likewise varied and the
best values are shown. You're welcome to try
your hand at improving it.

The etched circuit board shown ill Fi~ ) . .2:
and 3 may be used for const ructing the con
verter. The coil forms I used were Cambiou
SPC-l , 'Y16" diameter and ~" high .

It only took two evenings to layout the
circuit and etch the board , and assemble the
converter. \ Vhen I tried it out, I was pleasantly
surprised at its excellent performance. It out
performs my other transistor converter and
can't seem to be overloaded.

" . . WSJS"

...'"

I ~ TUROlS "lO.2'1
lAP ] TUROlS
H IOM 1>"10

TI S5'l

,.

I] TI,/RNS
1<10. 2'1 sec

\r-1-..-l~:tl

~(J l' h(1, ;W ;:J;""
~.

] TURNS
"10 . 2'1 HOOKUP

~k 4 .n

"""con. FORMS ARE ) / 16" DIll..
RESISTORS 1/'1 011 1/2 WATT

'I] MIUI ] . d OveRTONE

TI'I09
18 TURNS
"10 .24

'-- - - - ---- - - - - ....~."

Fig.!. Schematic of the simple six meter conve rter with an FET rf amplifier. A suggested
etched circuit board is shown in Fig. 2.
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NEW S14-PAGE
1967ALLIED CATALOG

•
•

Top savings on the best in
electronics for the amateur
• Receivers, Transmitters, Tranueivers . Stotion Supplies

an d Accessories . Build-Your-Own knight-Ki ts _ Citizens

Iond 2-Way Radio . Walkie-talkies and Intenoms • Auto·
motive Electronics. Tubes and Semiconductors. Test

Inslrument s and Meters. Everything in Stereo Hi-fi. Tape

Recorders and Tope . Hardware, Ports, Tools, and Books

NO MONIY DOWN • • • 24 MONTHS TO PAY

En joy the things you wa nt now, wh ile you lake 24
months to pay for them on the All ied Credit Fund Plan.
No Shack is complete without the
big , new 1967 Allied Catalog •••
send for Your fREE Copy today.

ALLIED 15 HAM HEADQUARTERS •••

Shop by moil and save at Allied. world's largest elec
tronics supplier. Allied has a stoff of over .sO licensed
homs who know you r wants ond needs. Your inq uiries
a nd orders receive prom pt, knowledga ble alle ntion l

r-------------------- -,
: ALLIED RA DIOI Dept . 14-A :

I P.O. Box 43981 Chlcagol III. 60680 I
I I

: 0 Send FREE 1967 Allied Cotalog :
• I
I Nam e I
I PLEASE PRINT f
I Addre ss I
I I
I I
I City State Zip IL J
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Autostart Teletype

Encoder and Decoder

Like to get in on the RTTY fun? Here ore a pair of excellent transistor
projects that will get you on quickly without fuss and trouble. Circuit
board layouts are included and the boards are available if you prefer to
buy them. Good fo r AFSK VHF or RFSK HF.

The VHF amateur who is interested in
estab lishing dependable communications be
tween his friends in his own area should be
interested in a method of improving that d e
pendability. It is called uutostart T eletype and
is used in amateur activities that center around
one particular channel which is used by many
people as a calling frequency. Although em
ployed to a limited extent on the low bands.
nntostnrt Teletype proves to be most useful
between club or net members using the VHF
bands for local communications.

Autostart means "automati c starting" and
this is exactly what the name is meant to
imply. As an example, suppose you have a
receiver monitoring your favorite channel.
\Vhile you are out one of your friends calls you
on the radio to give you a message. \Vhen you
don't answer he turns on his teletype tone.
Your Teletype machine starts up, prints hi s
message and shuts itself off again, all auto
matically. When you come home the message
is there. waiting to be read. The possibilities
of this system are virtually limitless.

Teletype decoder
The Teletype decoder (converter) to he pre

sented here was designed for VHF activity
using AFSKo (aud io-frequency shift keyin g). It
was revised a few times to make it simpler,
chenper and more compatible with existing

-It may also be use-d for HF frequency shift RTTY by
lea vin g out or ij,( lloring the co nnections to the nutostart
circu it ry ( Q 7, Q8, Q9 and the nutos tart rel ay ).

34

equipment. The result is a solid-state unit
which will run for years in continuous lise
without maintenance. It is simple to build and
will cost very little in the way of parts. The
p rinted circuit board for the unit is larger than
ne-cessary so as to provide plenty of space for
odd-sized parts. It mny be copied directly or
y Oll may wish to design your OW II .

T he decoder works in the following manner :
The input audio is limited, amplified and then
split to separate channel fi lters. Q :) is the 2125
hertz (mark) filter and Q3 is the 2975~hertz

(space) filter. The audio is then rectified and
filtered to de which is fed to a divider network
c-onsist ing of two 56-kO resistors. With respect
to ground, the junction of these two resistors
swings positive and nega tive on mark and
space tones.

Transistors Q4, Q5 and Q6 form the de
coupled amplifier which drives the printer mag
net and turns the cur rent on and off. The diode
])7 helps sh ut off Q6 completely and also acts
as a fuse to protect the transistor junction
against execessive currents .

Transistors Q7, Q8 and Q9 also act as DC
switches. The zener diode D8 prevents trigger
ing on ruudom noise and voice. The resistor
capacitor network between Q8 and Q9 form s
the on/ off time consta nts for the autostart sec
tion . There is a delay of about one second from
the time the mark tone is applied to the input
until the relay pulls in and about three seconds
delay for the relay to drop out when the tone
is released . These time constants prevent the
mach ine from coming on during noise and

13 MAGAZINE



voice reception uud also prevent the machine
from shutting off during high space content
transmissions.

The relay employed at the output of the
autostart section is a small, sens itive, 24-30
volt sealed type which only requi res a few
milliamperes of current to pull ill. If you ca n' t
fi nd this type, a higher current re lay can be
used provided that QU is chosen so as to handle
the power. The contacts of any relay you usc
must be capable of handling lI D volts nc at
about 2 amps. This means that it will be neces
sary to drive a large 24 volt relay from the
sma ll one if it is used.

.\lany different types of transistors will work
in this unit and I would urge yon to try the
ones you have before you go out and buy. E x
cept for Q6 and Q9 the parameters are not
critica l. The type shown in the d iagram are
the type I used . General purpose, silicon aud io
types with medium betas will serve just fin e.
For Q6 a power trans isto r in a T O-3 case was
used . It will require no heat sink. Select a ile
with a low leakage current. For Q9 be sure it
will handle the relay current you plan on
using. The one specified in the schematic is
good for about 50 milliamperes.

Once the components are mounted the de
coder can be tested in the following manner.
Check all diodes to be sure they are in cor-

rcctly. Remove Q-! and the zener d iode D8
from the circuit and apply power. Place an
audio tone of ei ther mark or space on the input
and check for audio with a scope or high im
pedance crysta l earphone at test point I. At
point 2. the level should be high er. At point :3
the mark tone should be stronger than the
space tone and at point 4 the space tone should
he st ronger than the mark tone.

Connect a VTV.\1 to test point 5 and switch
back and forth between mark and space tone.
On murk the voltage should go about 5 volts
nega tive and on space it should go about 5
volts positive (Q-l and D8 must be d iscon
nected for these readings). The swing can be
greater, but less than plus or minus 5 volts
indicates possible malfunction . If the mark ami
space vol tage at point 5 differ hy more thuu
.3 volts it would be advantageous to adjust HI
uncl IU so the gain thru both cha nnels is equal.
Th is point is a di scriminator type output
which, like all F~ l receiver, will tend to cancel
noise and ruudom audio interference.

If all checks out, insert Q4 in the ci rcuit and
adjust RI2 until the magnet current is 60 mil
liarnperes" with the mark tone on. The value

s T hls will a llow e ither series or parallel confi gura t ion on
the m agnets h y sim ply add ing a reais tur in se ries with th e
magnet fo r 20 milhnmpere npe-rnfion,
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Fig. 1. Schem atic of W6AVZ's decoder (converte r) for VHF AFSK autostart RTIV. It can also
be used for HF RTIV. but the autostart ci rcui t ry m ight prove unreliable for t hi s use, so it' s
best to ignore it.
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Fig. 2 . Full -size copper layout for the etched circuit AFSK autostart decoder (converter).
This is the copper side with the components on the other side shown t hrough the board.

shown is a nominal value. Switch to space tone
and the magnet should no longer hold in, even
when manually depressed.

Finally insert the zener diode D8 in the cir
c-uit and apply the mark tone to the input.
After approximately one second delay the auto
start relay should pull in. Release the mark

J6

tone and measure the time it takes for the relay
to drop out. This should be about three sec
onds. These times can be longer but will cause
trouble if they are shorter.

This completes the checkout of the Teletype
decoder and it should be ready to place in
service. The range of the machine will be
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Fig. 3. Schematic of the AFSK RTTY encoder
(generator). This circui t generates 2 125 and
2975·Hz tones used to modulate AM t rans
mitters for VH F RITY.

the mark tone will not come 0 11 and if it is
too high the space tone may not come 0 11.

There are many things you can do with your
I lew system and you will spend many happ ~ '

months d iscovering new uses. Nets, field davs
or just plain fun wiII convince you that YH F
Teletype is most useful and here to stay.
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slightly narrower than on local loop out if the
decoder is adjusted properly the loss should
not exceed 10 points.

Teletype encoder
The Teletype encoder is really an audio es

cillator with a transistor switch and is used for
the transmission of Teletype signals by modu
lating the carrier. Two tones are used, the
mark tone (2125 hertz) and the space tone
(2975 hertz).

The encoder can be built on the printed cir
cuit card or any other way you may choose.
Only frequency determining components are
critica l in this circuit and many types of tran
sistors will work equally well here. The audio
output is enough to drive any transmitter in
eluding carbon mike types. An external po
tentiometer should be used to control the level
of the generator.

The on ly d ifficulty you may encounter is
g< tting Q4 to switch from space to mark. First
try a fe\".. d ifferent types of transistors and if
that fails juggle the valnes of HJO and R l2
around. The bet a of the transistor is most likely
the gremlin ill the problem . If it is too low

-t-OAUOIO

-t-o KEYBOARD

.--1--0+30

>--t-o GNO

Fig. 4. FUll-size Copper
layout for the AFSK
RTTY encoder (genera
tor) . The components
are shown in a phantom
view from t he copper
side.
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Darrell Thorpe
3110 N. 83 Street
Scottsdale, Arizona

Transistor Tester for YOM's
Check current gain, shorts and opens with this simple adapter.

Fig. 1. Transistor tester adapter for use wi th
a YOM .

Accurate beta measurements
By now. you are probably wondering ,dly

H4, and 150 kQ ltucar poten t iometer, is in
the tester. Wel l, this is used to make ra ther
accurate beta measurements.

By performing a circuit ana lysis, it can be
shown that the voltage Y E across R,5 is a
function of ' "1\, R3. H4 , R5 and the gain of
the transistor. We WOIl't bore yo u wi th the
math de ta ils, just ta ke our word for it. Ac-

H~

tuallv, the eq uation boils down to B= 21Vi

if V I'; = 2. and, since we have made R5 = ,500
ohms, transistor cur re nt gain is eq ual to H4
ill kil ohms. Get the id ea, a ll that is necessary
to get accurate gain measurements is to cull
brute H4 in steps of say 5 kQ. Then , to meas
ure current gain, simply adjust H-1 so that the
meter reads ~ volts, and read gain from the
calib rated pot. F or exam ple, a 50 kG reading
on the pot (meter se t a t 2 volts) is eq uiva len t
to a current gain of 50,

To check leakage, open S~ . A low leakngc
device w ill give a very low or zero meter read
ing . Also, a pair of headphones connected in
place of the \'O~l w ill give a fairly good indi
ca tion of transistor noise.

Depending upon the type of meter you own,
this adap ter checker could be built in a small
case out fi tted with a pprop ria te plugs spaced
to match the jack s all the meter.

zero, faults arc checked as follows:
1. A collector-em itter short w ill givC' a

meter reading equa l to the full bnttcrv
voltage (9 volts).

2 . A collcctor-hasc short w ill ulso yiohl
a full s up ply voltage reading.

3. A base-emitter short will p roduce a
~-\'o l t reading on the meter. There is
no transistor action. hence, H3 and R5
function as a voltage d ivider.

4 . An open collector will also give a 2
volt reading.

.=5 . All open busc or OpCII emitter-cno
readiug.

All of these meter readings a re fairly widely
spaced for easy recognition of a particular
transistor defec t .

... Thorpe

"

n

"00.

~,

lE A~"GE

... "
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..
"'

..
"'"

r

Like most of you, I have always desired
and half-way Heeded a reasonably good tran
sister chec-ker. The problem has been that the
OIll' S uvuilnblo ill the $7.00 to $ 10 .00 price
h rad ,d are ptuc-ti cully t1 s('lt ~ ss , and the actual
uced ne-ver seemed to wa rran t the investment
for a decent checker . The checker described
here provides a reasonably good solution to
this dilemma .

If you have any kind of a junk box, this
transistor checker adap ter for yo ur \ '0\1 or
\ 'TV\ I will cost considerably less than the
ready-made chen pies, and it will give more
test data. Getting clown to deta ils, you can
check curren t gain , determine which junction
is ope II or shorted, and check for leakage .

The ci rcu it
The adapter tester ut ilizes a standard com

mon-emitter ci rcuit as shown in Fig. 1.
Hence. devices a rc being checked under typi 
cal working condi tions . H ere is how it works.
With H4 set at zero resistance, the busc volt
age w ill h e equal to the voltage VII which is
6 volts (less a till y d rop across H3). Then, de
pending upon if the transistor is germanium
or silicon. there will be from 0.3 to 0.7-volt
d rop across the base-emitter junction. T hus,
w ith a good transistor ill the circui t the re
mainder of the voltage will he dropped across
H.5 gi ving a meter reading of abou t 5.5 volts.

Checking transistor defects
With S2 in the test position and H4 se t a t
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DRAKE 2-C RCVR & 2-NT CW XMTR

Receiver

Model 2-C

$229.00

Excellent

performance

at low cost

CW
Transmitter
Mode12-NT

$129.00
Built-in

essentials and
•

accessories

Basic pair for all Hams . . .
Novice or General

• Triple Conversion. Crystal-controlled First Converter _
sao kc ranges for 80, 40, 20, 15 and 10 Meters _ Also any
500 kc range between 3.0 me and 30 mc by insert ing an
accessory Crystal _ Temperature-compensated VFO Tun
ing _ Selectable Sidebands without retuning _ Three
Bandwidths- .4, 2.4, 4.8 kc at 6 db - Solid-state AUdio ,
Product and AM Detectors, AVC Amp and Xtal Osc _ AVC
Swilch (Fast, Slow and Off) _ SSB, AM and CW with AVC
and S-meter _ Works Break-in CW with 2-NT Xmtr _
19 Tubes and Semi-Conductors. Dimensions : 11 %6"W x
6~,, "H x 9%, "0. WI. : 131> Ibs .
Accessories available : 100 kc Cal ibrator, Q Multiplier,
Match ing Speaker, Noise Blanker, Crystals for other
ranges.

_ 100 Walls Input (can be reduced to 75 watts for novice)
_ Operates Break-in CW, Semi Break-in CW or Manual
CW with Drake 2-C or other receivers . Automatic Trans
mit Swi tching _ Side Tone Oscillator built in _ Antenna
Change-over Relay built in _ Pi-Network output with fixed
loading _ Lo Pass Filler against TVI built in _ Drop-out
delay of change-over re lay adjustable _ CW Coverage on
80, 40, 20, 15, 10 Meters _ Simplified Tuning _ Frequency
Spoiling without xmtr output _ Grid Block Keying _ Code
Practice in stand-by position _ 13 Tubes and Semi-Con
ductors _ Dimensions: 9%"Wx6~32"Hx9%2"D. WI.: 12~ lbs.
Accessories available : Antenna Match ing Network, VFO,
and Crystals.

All prices are Amateur Net . See your dist ributor or write for f ree brochure.

R. L. DRAKE COMPANY· MIAMISBURG, OHIO 45342
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George Daughters WB6AIG
Wi ll Alexander WA6RDZ
1613 Notre Dame Drive
Mountain View, Cali f.

Amateur low-power attenuatar made from in
expensive slide switches, 5% resistors and
fiber glass, copper-clad board.

Low Power Attenu ators for the
Amateur Bands

Simplified construction, excellent performance and low cost make these
attenuators attractiYe to the ham. They're good to oyer 450 MHz.

Table 1. Resistor values for 50-0 attenuetors.

"
\"--- ----

TYPE ' e'

•

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

." '"" ~ ~"'"" " " "
r r , r"

lYP( . ....

fig. 2. Two types of attenuator const ruction.
Type A has lower insertion loss than type B
at high freq uencies, so A is recommended.
Resistors R1 and R2 are 5% composition, lh
watt. The switches are H. H. Smith 518 or
equivalent . The connectors can be of any type
to suit.

Notice that the use of standard value 5~ half
' vatt composition resistors allows accuracy
within I dB of the ca lculated value of a ttenua
tion and within 1 dB of the desired nominaI
value.

The attenuators are built in small channe l
boxes made of copper-clad etched circuit board
material. Aluminum channel boxes commer
cially available would probably work equally
well. Small, inexpensive DPDT slide switches
(II. H . Smith No. 5 18 or eq uivalent) are
soldered directly to the copper board and the
resistors are soldered to the switch terminals
(which have been cut short) with the shortes t
leads possible.

Two wiring variations have been tried . one

Measured
atten
uation
in dB
1.1· 1.2
2.1- 2.3
3.2
6.3- 6.6
9.6-)0.1

19.5-19.7

....

Nominal Calculated
atten- atten-
uation HI Ib uation
in dB in ohms in ohms In dB

1 910 6.2 1.1
2 430 12 2.1
3 300 18 3.0
6 150 39 6.2

10 91 68 10.2
20 62 240 19.6

Annenuation measured at 50 MHz and lower.

fig_ 1. Basic pi-network attenuator section.

In the evaluat ion of rf amplifiers, filters and
many other devices, a variable attenuator is
indispensable. This article describes attenuators
built and tested by the authors. These attenu
ators are flat from dc to over 50 MHz and
usable to over 450 MHz. They use low cost
parts, are very simple to build, and are more
accura te than ordinarily required in amateur
applications.

The basic attenuntor section is the sym
metrical pi shown in Fig. 1. Resistance values
are given by the relations:

HI = H, (VI< + l )/ (VI< - 1)
H, = H, ( K-- 1)/ (2V1< )

where R, is the characteristic impedance of
the pad (eq ual to the source and load im
pedance ) and K is the attenuation factor,
Pin/Pout·

Resistor values for the most commonly used
impedance (50 ohms) are shown in Table 1.
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tenuat ion per section by this method is not
recommended for high frequen cy use.

. . . WB6A lG. WA6RDZ

Fig. 3. Insertion Joss versus frequency for the
two types of attenuator co nst ruct ion: all sec
tion s shielded (A) and only the 20 db section
shie lded (B) .

100 l l GH l
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Deta ils of attenuator construct ion. The top
style, with complete shielding, is recorn- 0

mended.

with the series resistors (R2) mounted between
the switch wiper contacts ( type B), and one
with all resistors connected to the attenu
ator in terminals ( type A ) . See Fig. 2 and the
photo of the interior of the attenuator. It was
found that the latter arrangement, type A,
provided less insertion loss than the former
at high frequencies , so this type of construe
tion is recommended. Also note that dividing
shields a re desirab le between input and out
put elements of a single section . T hese shields
prevent capacitive feed through at the high
frequencies, and are desirable on the high
a ttenuation sections (anything over 10 dB)
even at low frequencies. On the low attenua
tion sect ions, very little di fference is evident
below VHF. See Fig. 3 for the a ttenuation
of the a ttenuators up to over 450 ~lHz. Build 
ing a ttenua tors with greater than 20 d B at-

-------

COMMUNICATION

SYSTEMS
SINCE1921

You, too--can enjoy World r enown TELREX
performance and value ! Send f or PL67 tech
data a nd prici ng Catalog, describing t he
World's most popular communica t ion anten
nas, rotator-selsyn-indicator systems and ac
cessories ! E xpanded data sheets, including
your f a vor ite band, a lso ava ilable.

Communication
Engineeringrex Laboratories

ASBURY PAR K, NEW JERSEY 07712. U.S.A.

"Beamed·Power"ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

Use. is one of the m ost dependable
t estimon ials o f endorsement. !lliI 'ret-ex

products are in use in 139 Lands

- with a MATERIAL DIFFERENCE!
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Hank Olson W6GXN
3780 Starr King Circ le
Palo Alto, California

An FET S-Meter
Here's another useful application of field effect transistors.

For the ham "who has everyth ing" the addi
tion of an "S"-mctcr is no problem ; the "S"
meter comes with the "S" line. However, for
those of us who build our own or modify sur
plus receivers, add ing a signa l strength meter
is not a lways an easy task.

Most communication receiver manufactur
ers design their S-meter into the receiver as
an if amp li fier plate-current meter. This a llows
the use of a 0· 1, 0-2, or 0-5 rnA meter move
ment, which is about the cheapest of the
movements. In th is type of "S't-meter. the i/
plate current decreases as the (negative}
AGe voltage increases. In other words, the

meter reads bnctcuxmlsl For a manufacturer
making a large production run, "backwards"
meters are only slightly more expensive than
standard meters; so this simple method has
economic advantages. But for the home
brewer of receivers, a standard meter must be
used upside-down , and a new scale put on it .

Another approach to an "S" meter is to use
the "YT\' ~ I :' circuit, or differential triode
amplifier. Such a circuit can be made to drive
the meter in either direction , depending on
which mete r terminal is connected to which
triode. In Fig. I , the meter is connected as it
would he for lise with the negative AGe line

•

42

•

. ... ~

•
FET S-meter circu it bu ilt
on a piece of Vector
board that is fastened
to the back of the meter
used . The l inear, 15 turn
pots in the upper co r
ners can be Bourns E-Z
Trim types costing only
$1.85 apiece.
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Fig. 2 . Variation of Fig. 1 with resisti ve volt 
age divider replacing one triode.

Fig. 3 . FET s .meter circui t and regulated pow
er supply that operates from 6.3 vo lt ac f ila
ment li ne .

Fig. 4. Characteristic curves for the 2N2606
family of P-channe l FET' s. The curves apply to
the 2N2608 and correct ion facto rs as shown
in the tab le at the top should be applied fo r
the other t ransistors listed.
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Fig . 1. Typical VTVM or d ifferentia l triode am
plifier a-meter circui t .

of a receiver. A variation of this circuit re
p laces V2 with a resistive voltage divider, as
in Fig. 2. In eit her the circuit of Fig. 1, or
that of Fig. 2, all extra tube must be added to
the receiver.

One way to Imple-ment til(> YTV~ I circuit is
to remove a dual diode- triode (second detec
tor. first audio amplifier, like a 6SQ7, 6AT6,
or 6AVu ) and replace it with a compactron
and a couple of semiconductor diodes. The
newer GE BelO and 6DIO are triple-triodes,
that could serve as hath audio amplifier and
\ TTV.\I differential. Such a modification re
quires a socke t change. of course.

A sim pler solution to the "S't-rneter problem
has the negative ACe voltage drive a "P
Channel" field effect transistor ( FET) . The
"P·Channel"' FET com pares to a vacuum tube
except that it is a tube's com plement. T hat is,
drain ( p late) voltage is twgntilX' with respect
to the source (ca thode), and a negative volt
age applied to the gate (grid ) increases drain
to-source curren t flow. If we use th is "P-Chan
nel" FET as a meter d river. ncgattce AGe
voltage applied to the gate will increase the
meter read ing. as we desire.

The FET "S't-rnc ter is shown in Fig. 3 . It
can he operated from the ACe line of nearly
any tube-type communica tions receiver. No
tice that the circuit is com plete with a - 11
volt regulated supply that takes its power
from the 6.3 volt heat er circuit . Therefore ,
only th ree connections are necessary; heater.
AGe line , and ground . The pho to shows the
circu it as it was const ructed on vector board,
to mount 011 the hack of a 3", 0-1 rnA meter.

In Fig. 4 are shown the characteristic curves
for the 2l\'2G06 through 21\'2609 family of
P-Channel FET's. The family of curves shown
rea lly represent only the 21'\'2608, hut by ap
p lying the sea le-factors in the accompanying
table, the rest of the family can be calculated.
The near-equivalent industrial versions of these
FET's have been added to the table, because
these less expensive types are the ones ham')
will he most likely to use.
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pears that the U14 1 and R 500 ~tA meter
would represent the best combina tion, if one
is buyin g all new parts.

The circuit of Fig. 3 was constructed and
se t up to give a full scale reading of 1 rnA
when -7.5 V de was applied to its input. The
response is shown in Fig. SA. \Vith this sen
sitivity setting, the circuit was connected to an
ancient H allierafters S-series communication
receiver, and the sensitivity curve of Fig. 5B
taken.

T he curve of Fig. 5B, while nonlinear in
terms of rnA per d ll, is still quite useful. 11
one really wants a scale that reads "S" units,
a paper scale can be added to the meter
movement.
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' 0
Since these Iour types of Siliconix FET's

0 ' differ • hoth • and ratings,111 pnce current we
0 0 have a tradeoff situat ion. The U 148 will drive1/

" a 1 lilA movement, and it costs $4.10. The/• S-ME TE R READING U I47 will drive a 500 ~,A movement and ite o e .,, DC INPUT VOl.TAGE costs $2.95. The U 146 is more ex pensive than•:!" D ~

1/0 the Ul47, and has less transconductance,• so
~ 0 '-

represents poor choice for this application .• / (a)
a

~ 0 ) The UI 49 will drive a 3 rnA meter, but thew,
is $6.50. The prices of the four FET'sc a price

0 ' and the prices of the various meters must be

" considered in deciding which to use. H ap-
0 0 -, -, -, -. -, -. -, - - - - - - - -

44 1] MAGAZINE



GOOD NEVVS FROM GONSET

•

SIX METERS IS OPENING,
AND THE BAND IS GOING Pv .•

SSB IN A BIG WAY! •

%J
.~ :;:.

~~ ..

"

Here's the sparkling new GSa 6 Six-Mete r Communica tor off ering all three modes, SSB, CW and AM (20 Watts Peak), and
a new budget price of $299! Mate this new tra nsceiver with the Gonse l 913A power amplifier and you 'll be king (or
Queen) of you r f requency until the aso has been completed. There 's nothing tiner on the air today - the quality is superb
in each mode . Each unit is 100% eperatin nal-tested in the Gonset laboratories . by super critical engineers; your assurance
of trouble -free operation from the moment you open the carton. OM 's. XYl's and Yl's wi ll cheer the simplicity of its
operation. Note the specs and then hurry to your Gonsel dealer to see the new Gonset GSB 6!

SPECifiCATIONS

;58 6 TRANSMITTER

FREQUENCY RANG E - 49.975 to 54.025 me; EMISSION - AM. SSB. and CW ; f REQUE NCY CON tR Ol - Crysta l HF Oscilla tor, St abi li zed IF
VFO; NOMINAL FREQUENCY STAB ILITY - 50 cycles per 15 minute period (with transmit fi lament s on ca using chassis heat r ise).

!'iSB 6 REC EIVER

fREQUENCY RANGE - 49.975 to 54.025 mc: TYPES Of RECEPT ION - AM, SSB, and CW: NOM INAL fR EQUENCY STAB ILITY - 50 cyc les
per 15 minute per iod (with transmit fi laments on causing chassis heat rise): SENS ITIVITY - 0.5 mic rovolt for 10 db S+N .

N
913A

f REQU ENCY RANGE - 50 10 54 mc (6 meters): POWER INPUT TO AMPLIFIER - 500 watts (PEP. SSB). 500 watts CW o 300 watts AM (peak),
500 wens fM, 4X1 50A, (The 4X250B or the 7580 may be used .): CAN BE DRIV[N TO f Ull OUTPUT BY ANY GONSn CO MMU NICATOR.

.~...-.-
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James Ashe W2DX H
R.F. D. 1
Freevi lle, N.Y.

Unwanted
Feedback

It's ha ppen ed to all of us! It happened to
me. I built a high-gain a udio amplifier. I
pro~ld l y believed I had thought of everything.
~et s see, now. Output and input circui ts well
Isolated . In two separate chassis, in fact. A
I..fO Ill" capaci tor across the power supply out.
put . Decoupling of all th e circuits and double
dccoupling, with large electrolvtics of the
input circu its . Feedback? Hah . · ,

Report : Feedback. Motorbouting at two sec
onds per cycle (J2 Hz). Also oscil lations a t
120,000 cycles per second (120 kHz).

Solut ion: Imaginative applica tion of th e [01 .
lowillg.

Feedback theory

The key to the entire problem of unwan ted
feedback lies in Fig. 1. T his illustration shows
ill block diagra m form a 'feedback loop'. The
two boxes and th e circle add up to a circui t
ha ving the special property that, ill some
direct or devious way, part of the output signa l
fi nds its way back to the input terminals of an
amplifying element . This key concept is ap
plied to any particu lar problem b y looking for
the pa rts of the actual circuit which corres
pond to the different parts of the diagram .

More complex feedback loops may 'be made
lip hy elahora ting this diagram. But acciden ta l
loops arc increasingly unlikely in proportion

""" ""''''''A

B

Fig. 1. The basic feedback loop, an essential
tool for modern circuit design but a great
troublemaker when it occurs accidenta lly.

46

to thei r complexity. Such circu its a re II SCU in
des ign work, however, for better circuit PC I' ~

Iormunce than single loop designs can deliver.
.\ (Illi te elabora te system is shown on page 42
of the Februa ry 1965 issue of Popula r E lec
tronics. And Jim Kyle, in his article on selec
tive fi lters in the July 196.::; issue of Elect ronics
World, dcscrfbcs a filter circuit havin g two
Iccdback loops around a single truusistur.

The slimming point, represen ted ill F ig. 1
by a circle, is a good p lace to start explaining
this circuit . It is the point where the input
signal and the unwanted return signal meet to
co ntinue a long the same route throur h the
amplifier A, which may be anything from a
single transis tor to a comp lete chassis . In Feed
back problems, the amplifie r A probabl y in
volves only two or three tubes o r transistors.
The amplified signal leaving A p roceeds most
ly to the output, but a little bi t of it finds its
way back through the re turn network 13 to th e
summing point. T he properties of U are very
important , since this usually is the part of the
loop most easily attacked to get rid of the un
wanted feedback .

W hen the return signa l passes through A
it is delayed. It cernes out a little after it goes
il l. The signal is further delayed in B, an d the
tota l nmouut of delay has a powerful effect
U p OlJ th e resu lts of the unwanted feedback.
For en gineering design work, this delay ant]
its detailed effects receive careful attention .
It's not so importan t here, where the major
purpose is merel y to fin d and rem ove th e
cff'ending, parasitic circuit.

However, one q uest ion may be asked. Is it
possible that an accidental feed back loop
might cause no trouble? Except for unwanted
loops whose effects are so weak they cannot he
detected or a t least do not disturb normal
operation of the circui t, the answer is no. TIle
reason is tha t the properties of accidenta l loops
will genera lly show a strong frequen cy de
pendent factor. If the feedback is strong
enough to be noticed, there will almost cer
tainly he one or several frequencies at wh ich
everything will add up the worst way. T he
only safe course is to eliminate the feedback.

For engineering purposes there are severa l
basic types of feedback. These can be sorted
out into two types: feedback which leads to
oscillat ions , or positive feedback; and feedback
which reduces circuit performance , or nega tive
feedback. There is no reason why acciden ts of,
nature or construction should emphasize one
over the other. The two kinds are equa lly
likclvl

Positi ve feedback acts to increase circuit
ga in. In extreme cases it leads to uucontroll
able oscilla tions . Xlotorboatln g is a form of
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Please send me you r FREE book.t'How
To Get A Commerc ial FCC License."

~

C IE Cleveland In.titute
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1776 East I1t Il Street, Cleveland, Ohio 44114
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ENROLL UNDER NEW G.I. BILL
All CIE courses are available under the new GJ. Bill.
If you served on active duty since January 31 , 1955,
OR are in service now, check bOI in coupon for GJ.
Bill informalion.

YO U R key to future success in electronics is a First-Class
FCC License. It will permi t you to operate and mainta in

transmitting equipment used in av iation , broadcasting. ma
r ine, microwave. mobile communications, or Citizens-Band.
C leveland Instilute home study is the ideal way to get your
FCC License. Here's why :

Our electronics course will q lliddy prepa re you for a
First-Class FCC License. Should you fai l to pass the FCC
examination afte r completing your course, you will get a
1/l1l re/tHuJ of all tuitio n payments. You get an FCC
License .. . o r your money hack!

And on ly C fE offers you new, up-to-the-min ute lesson s in a ll
these subjects : Logical T roubleshooting , Microminiatur iza
tion , Single Sideband Technique. Pulse Theory and Ap plica 
tion , Boolean Algebra, anti many more.
You owe it to yourself . your fam ily. your future to get the
complete details on our "proven effecti ve" Cleveland Inst itute
home study. Just send the coupon below for FREE book or
write to Cleveland Inst itute of Electron ics, 1776 E. 17th 51 .•
Dep t. ST-9. Cleveland. Ohio 44114 .
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Feedback routes

\Vhen a feedba ck problem has been identi
fied, the next question is: which parts of the
circuit are involved? In genera l the exact route
will not be obvious, or it would have been
eliminated while const ructing the circuit. And
if a particular lead or component is definitely
found to be ca rrying some unintended signa l,
is that sign al cause, effect, or irrelevant? For
example. if the first two stages of an amplifier
are oscillating, their signal will be found right
down through the rest of the system.

Fig. 2. Showing the
route of output stage
signal current through
the power supply filter
capacitor, which feeds
audio back to the rest
of the circuit.

oscilla tion, commonly involving a loop through
several stages of amplifica tion, and back
through a supply line to the input stage. Other
effects a re increased noise, snapping, clicking
and ringing, ga in variations greater than con
trol adj ustment should produce, and disturb
ance of tube and transistor opera ting points
leading to severe distortion , or in extreme
cases, apparent failure of the ci rcuit to do any
thing at all.

Negative feedback is less obvious, and may
seem to resu lt in improved operation of the
circuit. The trouble shows up when estimated
circuit gain is much grea ter than measured
circuit gain. wh en filters show less selectivity
than they should be capable of, when gain
controls appear ineffective, and when the gen
eral performance of the circuit seems to vary
from time to t ime.

Fig. 3. A single gain or oscillator stage sup
plied through an isolating resistor and
grounded at a single return loop for nearly
perfect isolation. Very good for BFO's.

OC:c up,o tion' .... _

: 0 Check here fo r G.I. Bill information.

: Accredited Member Nationa l Homt Study Council
: A t.ta lkr in Electronics T rai ning ... since 1934 ST·9L • •••• ••••• ••.J
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Fig. 4. A decoupling system that might be
used in a receiver. Stages 1 and 2 are super
deccupled. The zener improves voltage regu
lation. spoiled by the decoupling resistors.
Zeners are sometimes noisy and should be by
passed in audio and oscillator ci rcui ts.

Supply wiring, which goes all over the
chassis, is the most likely cand ida te for feed
back routes. In general, this supply wiring is
inadequately b ypassed. The supp ly filter will
often have the smallest possibl e capacitors, as
estimated from a hum viewpoint. This may be
a fal se economy. For example, motorboating
at a round twenty hertz is not unusual. what
are the reactances of various sizes of filter
capacitors at this frequen cy'? A 20 ~F capaci
tor will have a reactance of 400 oh ms. A
relatively small audio output stage can Pre
duce 10 volts across that! And at high rf fr e
quencies supply lead reactance becomes all
important factor. Valley and Wallman cite
about 8 ohms per inch of wire at 60 MHz.
Prorate that to 4201

Common capacitance between two points
is another cause of unwanted feedback. Build
e rs of compact eq uipment p robably see a lot
of this. Even at audio frequencies two inches
or so of dear space between two tubes may
not be sufficient. This kind of coupling i,
avoided by building the system in a straigh t
line, and b y some careful positioning of corn
ponents.

Inductive coupling is a third possibility. All
components, from wires to transformers, are
sur rounded by magnetic fields produced b y
the currents Rowing through them. The field
is generally weak and other components are
little affected . Sometimes there is trouble. The
two cases in which magnetic coupling is most
likely are those in which ordinary chokes or
solenoidal coils are being used in selective
audio amplifie rs, and rf amplifiers with tuned
input and output coils located on the same
side of the chassis.

w aveguide coupling, saved till last, is per
haps the most surprising kind of unwanted
feedback. A d osed chassis • . , very good prac
tice! acts as a waveguide even though the
wavelength may be much greater than its di 
mensions. It's a very poor waveguide, but it's
gnod enough. Valley and Wallman cite 30 dB

"'-,

•

NO.2 I I' ",n

per length eq uu] to width . If the chassis is 5
inches wide, a popular size, that's 30 dB per
five inches, far less than the circuit gain now
possible in the same distance.

Removing feedback

Very few feedback problems require more
than one or h vo small changes for complete
elimination. The problem is to find out what
change is required. By putting in additional
capacitors, new decoupling, revised grounds,
different tubes and transistors, cut and try
methods may more or less solve the problem.
But there's a better way to do it. Identify the
loop and tackle it at its weakest point.

No rules can be given for this. \Vhat has to
be done depends on the situation. One ~rob.

Iem will be obvious, another may be qlllc~ly
seen through by a seasoned veteran. The thud
may require the comple te treatment by all
expert. In general , the method is to disable
everything that doesn't seem to affect the
feedback, search around in what's left, and try
to find out which part of the circuit corres
ponds to each section of Fig. 1. Here are some
hints. Microvolt sensitive VHF converters os
cil late at volt, not microvolt, levels. The oscil
lations are easily picked up with probe or
absorption meter. If a supply line is s~spec~ed.
look a t it with a scope. Metal plates will shield
electrical and magnetic fields at rf but elec
trical fields only at audio. A tuning stick, iron
slug a t one end and brass at the other, can ~
poked into suspected rf circuits to identify
parts in the loop, when a screwdriver or YOl~r

hand will detune everything. If you can t
identify the feedback loop, suspect a wiring
error that mimics regeneration. Set an alarm
clock; if you haven't licked the problem in two
hours, put it away and come back next day.

Summary

A newly completed circuit ca? be a b~dle
of joy or occasionally a wellspnng of temble
frustration. D o not fear the worstl A careful
application of your powers of analysis aided
by some theoretical background is the most
effective approach to any problems that may
arise. Unwanted feedback has a cause, a cir
cuit that embodies that cause, and unless
you're terribly unlucky it has a simple solution.
Read up, and then go at it!

... W2DXH
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WERT .
VALOR .
VALEUR .
VALORE .
VALUE!!!

seE

You can search the world over, but you won't fi nd a better va lue than
the S8-34 and the S8-2lA. The S8-34 four band tra nsceiver is en
tirely solid state, including a transformer type power supply which
provides both 12 volt DC and 117 volt AC operation - built-ln. One
look at t he S8·34's speci fica tions will prove that only $395.00 will
return the biggest poss ible va lue fo r every dol lar expended. A perfect
match is the S8·2lA linear amplifie r. This compact package will boost
the gain of the S8-34 (o r any other SS8 exc iter) to a full KW. loaded
with quality featu res, but with a price tag reading only $249. 50, the
S8·2lA is another example of true S8 E va lue.

6% FINANCE CHA RG E ' 10% DOWN OR TRADE·IN DOWN' NO FINANCE CHARGE IF
PAID IN 90 DAYS' GOOD RECONDITIONED APPA RATUS ' Nearly all makes & mode ls .
15 day trial. 90 day W arranty . 90 day trade back an NEW apparatus. Write for bulletin.

TED HENRY I W6UOUI BOB HENRY ( WtJARA I WALT HENRY IW6NRVI

CAll DIRECT . . . USE AREA CODe
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Butler I, Missouri, 64730
11240 W. Olympic, Los Angeles, Ca lif., 90064
931 N. Euclid, Ana heim, Ca lif., 92801
6116 N. 27th Ave., Phoenix, Ariz., 85017

" Wo rlds Large st Distrib uto rs of Sho rt Wave Re ce ivers"

816 679·3127
213 477-6701
714 772·9200

602 AM 4·3895
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Jim Kyle K5JKX
1236 N.E. 44th St.
Oklahoma City, Okla.

Equipment Protection
Eliminate the devilment of Poof-the Magic Dragon
that destroys electronic equipment in seconds.

Somet hing goes wrong in the circuit. T he
tube plat e glows p ink, then rapid ly red a nd
<1 11 ora nge-white. A bright bluish fl icker as tile
grid shorts to the p late and melts, then all is
over. AmI although your hand was on the
p late swi tch all the time, \'O ll never had time
to throw it. .

Has th is ever happened to you? If not,
you're an unusual homehrewing ham-cor e lse
you don't need to be reading this article . But
the odds are it has. at least once. ~ Iayhe it
was an expensive power tube that went,
maybe a power transfonner-but few of us
have escaped what the reliabi li ty engineers
call "catastrophic failure" of a component at
least once.

The reasons for protect ive circuitry are ob
vious; the one most often thought of is to p ro
tect the shack from fire caused by overload
wiring. O thers, frequently of more practi cal
importance, include protection of individual
components (such as tu bes) from overloads,
a nd the protection of complete items of equip
ment (such as power supplies) fro m the same
source of possible harm .

To achieve all these aims of protective cir
cuitry, the conventional power-supply-primary
fuse (the one most often included in the rare
cuses that any fuse appears at all) is not
enough. After all, a fuse which will permit
enough power to pass to light several dozen
watts of heaters can hardly protect a screen
circuit from a 60 mA destruct ive overcurrent!

On the other hand, individual fusing of each
stage could rapidly turn into a supercomplex
project when the full complement of gear in a

well-eq uipped statio» is considered. Obviously,
some form of compromise is necessary.

The nature of this compromise is suc-h that
you'll have to determine for yourself just
w here to make it. To give you the information
on w hich to base your decision, let's look at
the p laces that fuses can provide protection.

Fig. 1 shows a typical II V power supply,
while Fig. 2 is a partial schematic of a trans
mitter's rf section. The possible places for
fuses are indicated in each case.

In Fig. 1. note that each transformer is
jwlit;idually fused . While this admittedly re
quires a few more fuseholders and fuses, it
also allows V01l to install a fuse which will
pass the required amount of current to each
transformer, yet will blow on slight overload.

T he secondary fuse shown from center-tap
to ground in Fig. J protects the transform er
itself against overload; if its value is properly
chosen it can also protect the chokes and ( to
a lesser extent) the rectifier tubes.

In Fig. 2, the fuse in the driver plate cir
cuit serves a dual purpose. I t protects the tube
against extreme overloads, while protecting
the power supply and divider circuitry in case
the tube shorts out.

In the final, two fuses are recommended as
shown. The one in the screen circuit should
he selected to hlow instantly when maximum
screen input {determined from tube charts)
is exceeded. \ Vhen you realize that high-power
tetrode can destroy itself within less than a
second with excessive screen current, )'011 un
derstand the necessity for a fast-acting fuse
here . The plate-circuit fuse, on the other

tl!l Woe 1

Fig. 1. Fused power
supply.
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51

Radio Amateurs Reference library
of Maps - Order Your Set Today!

Over 215,000 QTH's in the United States edition
plus other features $5.95
The Foreign edition lists over 121,000 QTH's
plus other features $3.95

See your favorite dealer or order direct (add 2Sc for mail
ing in U.S. , Possessions & Ca nada. Elsewhere add SOc).

WRITI/OR
/RII

BROCHURI!

RAOIO AMATEUR 116 k
~

c:a 00 INC

Dept. 8,4844 W. fullerton Ave.
.,;;:;;;;.;:;;;...._ _ Chicago. III. 60639

Fig. 2. Fusing the transmitter.

hand, offers onlv conventional overload action .
•

If protection of the supply is the major
item of importance, all the low-power stages
can he grouped through a single fuse. If, on
the other hand, protection of the tubes is the
important thing, then a separa te fuse in each
circuit is the wav to do it. Usunllv, vou'Il want

• • •
to protect the fi na l tulle, hu t in the driver
stages it may he more worthwhile to simply
protec-t the supply and let the tubes take the
risk.

In the case of receivers and test equipment,
the power stlpply fusing shown in F ig. 1 is
usually adequate. This is especially true if the
secondary fuse is chosen to just pass the nor
mal maximum operating current so that it will
blow at overload .

At this point a look at some of the various
types of fuses is ill order. The "ord inary" fuse
actually comes in three varieties-and use of
the wrong type can easily rob you of the pro
tection you think you have.

Most widely known, of course, is the gar
den-variety fuse. T his type norm ally carries
its rated current without damage, but blows
within 10 seconds when double the rated
current flows. More severe overloads blow it
faster, but the time required to interrupt the
circuit seldom falls below a couple of seconds.

When protecting equipment which cannot
stand such overloads for even this short time.
the «fas t-acting" fuse is the one to use. This
type has a spring in it to speed the action (in
the smaller sizes, the spring may consist sim
ply of the fusible wire itself) and may be used
to protect the screen circuits of such power
tubes as the 4X2.50 and the 4·1000.

Circuits con taining heavy inductive loads,
such as motors which must start tinder load ,
freq uently draw 10 or more tim es their rated
current at the instant they're switched on . If
either a normal or a fast-acting fuse is used to
protect such a circuit, it would blow every
time the switch were thrown. The "slow
blow" fuse was developed for this type of cir
cuit ; it withstands heavy overload for several

JANUARY 1967
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Fig. 3 . Homebrew ove rload relay.

harnp le
Relay coil; 5000 ohm @ 3 rnA
R sett ing Tr ip current RI.

(ohms) {m A l (ohm s)
1000 18 SO x H V
500 33 28 x HV
300 53 18 x HV
100 153 6 x HV

seconds anti b lows only on sustained overload.
Such fuses have 110 p lace in radio circuits;
they're mentioned here only to warn you
against them. Many a lost power tube can be
traced to the inadvertent m e of slow-blow
fuses ill screen circuits!

So far. we've talked oulv about fuses. This
suicida l little component is one of the sim
plest and sures t ways of protecting electrical
circuits-cbut it's not the only way.

Another protective device which dues the
sume job but doesn't destroy itself in the proc
ess is the circuit breaker. Within the past few
years, small circuit breakers have been devel
oped for television sets which trip at 2 or 3
alllps and can be purchased for only a dollar
01" two at most suppliers. These are ideal for
primary-circuit protection in power supplies
wherever their ratings apply.

A similar device is the overload relay; this
can be a special unit (with correspondingly
high price ) or. in many cases, can he a con
ventional relay wired to interrupt the critical
circuit whenever curre-nt drain exceeds a spe
cified limit and to then hold the circuit broken
until it is reset. Since such a device acts fast er
than most fuses, it is correspondingly better
for screen-circuit protection. Fig. 3 shows one
wa~' of using an inexpensive relay in such an
application . The pot across the coil acts as a
shunt and is used to set the current at which
the relay will trip. The normally-closed push
button is the reset switch. The load resistor
( HL ) is chosen to draw slightly more current
than the tripping value, to insure that the
relay remains closed after it trips.

Often, the circuit to be protected with a
fuse, breaker, or overload relay happens to be
nile in which vou would also like an indication
of relative current How. If the accuracy of a
meter is not required, and if the current How is
normally between abnut 30 and 250 rnA, you
can kill two birds with a single pe11et bv using
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an ordinary pilot-lamp bulb as a combined
"meter" and fuse.

These bulbs are nonnallv rated for currents
of 60, 150, and 250 rnA. A't half rated enrrent,
Ihey emit a readily visible dull red glow. At
rated current, of course, they have their nor
mal appearance. At approximately 25 percent
over rated current, their light becomes a sear
ing blue-white, and if the curre nt goes much
higher they burn out as rapidly as an ordinary
fuse.

Thus a 60 mA bulb provides a good indi 
cater in the range from 30 to 75 rnA, with
protection at about 100 rnA. A 150 rnA bnlb
covers the range from 75 to about 185 rnA,
blowing somewhere around 2.~0 to 300 rnA.
And a 250 rnA bulb covers the range 125 to
3 10 mA, letting go about 450 rnA or so.

It 's best to lise the highest-rated bulb that
will give you both the indication you seek and
some measure of protection. because bulb life
is related directly to current Bow. At 5 percent
under rated current, bulb life doubles-but at
only 5 percent oboce rating, the life of the
bulb is cut in half! This means that, at 200
mA ill the circuit, a 250 rnA bulb would out
last a 150 rnA bulb bv dozens of times over.

•
However, it would require half again as much
drain to blow.

In the old days, before World War 11 and
the resulting inexpensive surplus meters, this
bulb-fuse trick was widely used in even
sophisticated gear. Now, it's hardly ever seen.
However, it's still good and is especially handy
in portable and mobile apparatus where it
helps hold down size and weight.

Since the bulbs do have limited life, it's
recommended th at YOU lise sockets for them.
The socket can easily he mounted on a quar
ter-iuch standoff insulator, providing a handy
tie point for the high-voltage line.

Incidentally, yon don't need to worry about
the voltage rating on a bulb used in this ap
plication ; it will take care of itself when rated
current flows. As a case in point, the author
has successfullv used a single 250 rnA bulb
in the high-voltage line to a pair of6DQ6's
operating at 500 volts, 200 rnA. Once the
parasitics were removed from the rig (they
turned the bulbs brillant blue instantly) , bulb
life proved to be almost indefinite. And as an
aside, the variation in brightness during
tuneup was far easier to see than th e gyrations
of a plate meter!

\ Vhich brings us to the end of this roundup
of equipment protection tricks and techniques.
Remember, next time you build something
put in what the designers left outl It's not
only safer that way, it's cheaper. too!

. .. K5JKX

13 MAGAZI NE



r

ELECTRONIC TECHNICIANS

As long as you~re 1D0ving up

to BAD you lDight

a s well he ~hoosy ahout it.

And at Sa nders there are quite a few things work ing ( 01' you.

In the fi rst place, yo u choose your own technical area. And
you'll find lots to choose (rom : microwaves, ECM. instru
ments and control sys te ms, elecrro-oprlcs, data handling
eq uipmen t, video displays, power supp lies, enviro nme ntal
stud ies, sta ndards and calib ratio n, RFI, special te.. t eq uip
ment. Yo u pick it-that's the fi eld }'OU work in.

Another thing is ho w you do it. You'll be ass igned to a th ree
man team-two technicians, one eng ineer, se tt ing up proto
types. It's m osly breadboarding, always someth ing new, never
dull, or repetitive. What's more, you don't get a fast sh uffle
at Sanders-once you' ve picked yo ur tech ni cal urea, th at's
what you'll he doing.

If you're just o ut of tech school, or the se rvice, 11 good grasp
of theory and fundamentals will get you in on this deal.
And if you already have a co uple or yea rs or expe rie nce,
you'H do even hetter.

Our technici an salaries are high. As for benefi ts and working
co nd itions, you can't top them anywhere around. And we're
easy to get to, just 30 minutes from su burban Boston.

Interested ? Drop us a line, outlining yo ur background. work
experience. and salary requirements. Add ress Mr. D. A.
Williamson.

sanders associates, inc.

JA NUARY 1967

NEW D IRECTIONS IN
ELECTRONICS SYSTEMS
Nashua, New Hampshire

An Equal Opportunity Employer M&F
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Bob Corbett WIJJ L
46 Prospect Street
Torrington, Conn.

An Etched Circuit UHF Dipmeter
These dippers cover 130-480 MHz, yet aren't critical, hard to build

•or expenstve,

In the December 1965 issue of 73, Paul
Franson \\'AICCII. described a simple UHF
dip meter. It worked well, but was difficult
to package satisfactorily. I did some playing
around with the circuit and found that it
wasn't hard to modify it slightly, put it on an
etched circuit board, and make a nice looking.
convenient set of VHF-UHF dippers. T he
etched circuit board const ruction makes the
d ippers easy to d uplicate, and the Rat , U
shaped inductors are convenien t to fit into
light places that conventional coils can't reach.

For a discussion of the circuit, see
\ VAI CClI 's article. T here was a minor error
in the article. In Fig. 1, the osci llator should
he described as a grounded base rather than
as grounded em itter osci llator.

I made th ree models of the dipper. T hey
cover 130-175 ~lHz. I 75-050 ~ [Hz. and 250
480 ~ I Hz. The first two models usc the same
size inductor, wit h the ] 30~1 75 " 1Hz model
using a larger capacitor for tuning with a ce-

C SHORT l E/l.O

8j'
IS U.SE, . .

; 2N3:';':<"''-~r-..,

ramie trimmer across it . This trimmer is not
shown ill the schematic; its value is j' --15 pI"
and it should be adjusted to cover the proper
range.

The 250-~80 MlIz dipper uses a smaller
inductor than the others. It also has a copper
jumper (shown in the layout) that the lower
frequency dippers don 't have.

Each dipper is complete (includ ing the bat
tery) except for the meter. The meters were
omitted to save spaee and money, but can be
included if you wish to use a slightly larger
casco

Each d ipper uses aile RCA 21':3478 NPN
silicon transistor. These tra nsistors cost only
$1.90 apiece, but it's likely that other trun
sistors tha t are even cheaper could be used.
The 9N3478 has odd basing- the only refer
cucc is the short case-shield lead - so don't
shorten nnv leads until vou're sure that VOIl

• • •
can keep track of the connections.

The copper side of the board for the dipper
is shown in Fig. 2 wit h the component side in
Pig. 3 . YOIl can buy the boards already etched
for 81 apiece from the Harris Co., 56 E. Main

The three dippers shown here cover 130·480
MHz.

l'DCllI.2 .

Fig. 1. The etched circuit dipper is very sim
ple. The circuit is almost identical to the
one described by WA ICCH in the December
1965 73, but the construction is quite dif·
ferent. Cl is Johnson 160·104 (9 pF) for the
two higher frequency dippe rs, and 160-107
(14 pF) for the 130·180 MHz model. There
is a trimmer across Cl in the 130·180 MHz
model; see text.
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130- 175 MHz
175-250 MHz

275-480 MHz

Fig. 2. Th e copper side of the etched circuit
board used in the dipper. This layout is full
size. Use boa rd suitable fo r these f requencies:
fiber glass or Teflon . You can buy boards
al ready etched, but not drilled or trimmed to
size, for $1 apiece from the Harris Co., 56
E. Main St ., Torrington , Con n.

III many cases it 's easiest to leave the clippe r
sta tiona ry a nd tune the other ci rcuit.

The dipper ca ll also h e used for monitoring
A~ I t ransmitters by p lugging a set of head
p hones in the meter jack and adjusting the
tuning and pot. You can a lso lise the dippe r
for determining the frequency of ano ther osctl
lator. Simply tune the oscillat ing dipper w ith
headphone s plugged in un ti l yo n hea r a sligh t

St. , Torrington, Conn.. o r make vnur own. Use
glass 0 1' T eflo n based board. Paper or bukcl ite
hoard probably would n't be sa tisfacto ry. T rim
the board to the p roper shape w ith a ~ibblcr.
T he inductor should be coated wit h co il do pe
to keep from shorting it when you lise it .

T o mount the hoards. vO II '1I han ' to cu t a
th in slot Ilea l' the ed ge (;1' the Miulhox used
as a case. One ,val' to do it is to drill a num
he r of holes of the proper size ill a row. theu
lise a fil e to finish the slot. Youl l have to hcnd
that side of the Mmtbox out to get the hoa rd
in. It 's held ill place hy a ll e xtra set of nuts
on the shafts of the poteutiumeter a nd the
tuntng capacito r. Be SIll"C to trim the leads
project ing from the copper side of the boa rd
so tha t the y WOlI 't touch the metal of the case.
The battery is held in place w ith a simp le clip
made from scra p metal.

The dipper is very easy to use . But before
we get to tha t, let's check it out and calib rate
it.

Plug a :2 to 5 rnA meter into the meter
jack. You can use a more sens itive meter if
you shunt it w ith a resisto r that g ives the
proper scale . Put the resisto r across the met e r
jack te rm inals ill the dip per if : '0 11 lise tln
meter for othe r things.

Turn on the d ipper by twist ing the potcu
tiomete r knob clockwise unti l it clicks . The
meter should show verv low curren t. As ' "OU- -
turn the po t, the curren t should suddenly
jump to ab out I m.A. That means that the
transistor is osci lla ti ng. If yo u touch the coil,
the meter reading should d rop and the d ippe r
may stop oscillating comp le tely. :\'ow tune the
capacitor th rough its range . There should he
a little variat ion in current , hut not too m uch .

Now you're ready to calib rate the dipper.
T he easiest me thod is a sensitive wuve meter
that COH;' rs the range . but it's qui te t-nsv to do. - -
the job w ith a TV set. A '1'\ ' set covers 176
to 21 6 ~ I H z (channe ls 7- 13) for the low call
hrnt inn. T heil the second ha rm on ics of the
d ipper tunin g 23.5 to 44.5 ~llI z ca ll be received
0 11 a UII F T V set (4; 0-890 ~lIl z) . If you have
a two meter receiver, that g ives you another
maker at 1-46 ~IHz. You can put 011 the panel
markings w ith Am i-Trou or Datak rub -on
lettering.

The dipper should he comple te now, uud
ready for use. Bring the d ipper near a res
onnn t circui t in the dippe r's range and tune
the frequency control. You should get a promi
nent d ip in curren t w hen both ci rcuits are
tuned to the same freq uency. T he a moun t of
dip depends on the se tting of the p ot ill the
d ipper, the d istance from the tuned ci rcui t,
the Q of the circu it, and the type of coupling.
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Send your orde r di rect t o our foctor y at the address
bel ow.
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Here's t he inside of one of the dippers.

click. You probably won't be able to get a
zero beat at these frequencies.

Be careful that you don't use the dipper
around an energized transmitter of more than
a few watts output or the dipper may be
damaged .

These dippers are simple, inexpensive and
non-critical to build. After you've build them,
you'll wonder how you ever tried to build
UH F equipment without a good dipper.

. . . WIJJL
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LABS

$27995 SHIPPING
COLLECT

COMPLETE WITH LENS

VANGUARD
MODEL 501

VANGUARD

There o re hundreds of p ractical uses in business,
home, schoo l, etc . for any purpose that requ ires you
or anyone chosen to obse rve anything taking p lace
anywhere t he camero is placed. Designed for continu
ous unattended opera t ion the all-transistor circuitry
of the 50 1 consum es only 7 watt s of power .

The VA NGUARD 501 IS a complete ly automat ic
close d ci rcui t televi sion camero ca p a b le of t ra nsmit
t ing sha rp, c1eo r, live p ictures t o o ne o r more TV
sets of your choice v ia a low-cos t antenna cable
(RG-59U) up t o a d istance of 1000 ft . without the
need f or accesso r ies or modi fication s on t he TV sets .
The ronge can be extended indefinitely by using li ne
ampl ifiers ct repeated interva ls or by using radi o
tran smitters where reg u lat ions permit.

SUB·MINIATURE SOLID STATE

TV CAMERA

Pre-set ad just ab le con t rols include the fo llowing:
Video gain, v ideo compensation, pedestal level, tar
get vo ltage, beam vo lt age, beam alignment, elect rical
f ocus, hor izontal frequency, hor izontal size, vertical
frequency, vert ica l size, vertical l inearity, modula
ti on, and R.F. frequency ou tput.

SPECI FICAT IONS: Measures 23,4" x 4'" x 7" (exclud 
ing len s and con nectors) • Weighs 3% Ibs. • Oper
a tes on 100-1 30 volts 50 or 60 cycles, 7 watts •
Tested at 10· to 125 0 F. Advanced circuitry uti liz
ing 3 5 sem i-conductors m ost o f which are silicon •
Field effect input circuit for minimum v ideo noise •
Resolution guaranteed t o exceed standards set by
525 line TV receivers . R.F. out put 30,000 microvolts
adjustabl e f or channel s 2 t o 6 • Video output 1.5V
p-p compos ite w ith standard negative sync ( random
in ter lace) • Viewable p ictures obt a inab le with illumi
na t ion as low as 1 ft. candle • Vidicon controlled
l ight compensat ion; 150 /1 . • Adjustable i ris on lens
enables use in br ight sun li ght • New long life sub
m in iature vidicon with spectra l response simdar to
Ty pe 7735A • Electronically reg u lated power supply
and thermal ly com pensa ted c ircuits eliminate change
in p ictu re qua li ty when line voltage and temperature
fluctuate • All parts guaranteed f or I year (except
for open f ilament on vidicon or b reakage) • Fast,
low-cost service always available from our factory in
H oll is, N .Y .

Dept. H
196-23 Jamaica Ave. Hollis, N. Y. 11423 Fig. 3. Component side of the dippers. There

Is a 7-45 pF ceramic trimmer aCrOCS <:1 in
the lowest frequency model. See the text.

S' 73 MAGAZ I N ~



cord .

$19'~
exce p t 40 1-X, S22.95 ppd .

SPECIFICATIONS: The Model 401 uses 4 of the
very latest type epitaxial planar VHF transistors for
unsurpassed gain and low noise at all frequencies.
It can operate from 6 to 18 volts (positive or nega
tive ground ) without any significant change in gain
or frequency. The circuit consists of a tuned R.F.
amplifier, crystal -controlled oscillator, low noise
mixer, and a wide band I.F. amplifier. More than
3S high quality parts carefully assembled and
tested. Sensitivity is better than Mz: microvolt for a
60B signal -to-noise ratio even at 160 mc. Overall
power gain greater than 30DB.

• Crystal-controlled for utmost stability. Precision
quartz crystal included in purchase price.

• Enclosed in a sturdy 16 gauge, 3M1" x 2%" x
1~" aluminum case with mounting ears, trans
fer switch and two 50-239 (UHF) receptacles.

• 100% made in the U.S.A. 2 year guarantee on
all parts including transistors!

• Free 24 hr. SPECIAL DELIVERY anywhere in
the U.S.A. if you send money order or cashiers
check (wit h personal checks allow 2 weeks for
shipment).

ANY CONVERTER
NOW ONLY

OPTIONAL ACCESSORIES:
9 yolt battery elimina tor with 110 volt
Only $2.9S ppd.

R.F. cable adapters in 6", 12" or 18" lengths
with PL-2S9 plug on one end (mates with con
verter). Other end your choice of Motorola
male or female, RCA, SNC or PL-2S9. Price
$1.25 each postpaid cable with 2 plugs.

Output meInput meModel

2M

6M

SOLID STATE

FREQUENCY CONVERTERS
WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES

NEW MODEL 401 NOW WITH 4 TRANSISTORS FOR 10 TIMES EXTRA POWER
"'~aiIG ble In t he followin; freq uencies from stock:

CB

401 -0 144-1 48 50-54
40 I -E I 144- 145 .6- 1.6
40 1-E2 145- 146 .6-1.6
401 -F 144- 146 28-30
40 1-Q 144-148 14- 18
401 -R 144-1 48 7-11
40 1-5 143.5-148.5 30-35
40 I-B I 50-51 .6-1.6
40 1-B2 5 1-52 .6- 1.6
40 1-C l 50-54 7-11
40 1-C2 50-54 14-1 8
40 1-) 50-52 28-30

401 -G 13.6- 14.6 .6-1.6
{ 40 I -A I 26.5 -27.5 .6- 1.6
I 401-A2 26.8-27. 3 3.5-4 .0

401 -K 7-8 .6- 1.6

I 10 1-L 3.35 1.0
101 -H 5.0 1.0

{

40 1.11 9- 10 .6.1.6
401- 12 15-1 6 .6-1.6
40 1-M 2-3 .6-1.6

401-N I 118- 119 .6- 1.6
401 · N2 11 9-1 20 .6- 1.6
401 .N3 120- 121 .6- 1.6
401-N4 121- 122 .6-1.6
401 -N5 122-123 .6-1.6
401 -N6 123· 124 .6-1.6

401 . P I 154· 155 .6-1.6
File. 40 1.P2 155-1 56 .6-1.6
Po);ce 40 1.P3 154-1 58 7· 11

etc. 401 .P4 154-158 104·10 8
VHF Mo,i.e 401.P5 156.3·157.3 .6. 1.6

{

40 1.W I 162.55 1.0
We.the< 401· W2 162.55 10.7

401.W3 162.55 107_0

CUSTOM 401~X Your choice of any one In
MADE put and output frequency between

.6 and 163 me.
(2.3 weeks: delivery on custom converters)

20M

Int'l.
Marine

Aircraft

40M

CHU
WWV

For prompt Wtip"*,t pleole' include postel money order or cashi..... check. With personal checlc.5, allow 2
.......ks to clear the bank befCQ shipment con be mode. COD's must inc lude 20% deposit. New York Ctty
,..ident. odd 5% soles tax. New York Stote resident. odd 29& sales tax.

VANGUARD LABS
Dept. H
196-23 Jamaica Ave.
Hollis, N.Y. 11423
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Rev. Ted Gencuski VK9TG, ex·K9TXM
2924 Nagamiska Avenue
Delafield , Wisconsin 53018

Hamming VK9-Style

How'd you like to have to put up an 85 ft. tree
trunk for your antenna tower without any skilled
help or machinery? Read how they did it on New Guinea.

Truthfully, there is something dramatic
about operating a D X-station, but after some
of the nasty pile-ups, one soon hegins to lose
that spine-tingling experience. H owever, it is
still fu n to work DX w hen the conditions are
good and some of the signals a re of Fabulous
strength. Then too, while operating a DX
station in Austra lian Territory, one really he
gill s to respect the capab il it ies of the Austra
lian ga llon, 150 watts. A person can do so
well w ith 150 watts that he might be accused
of running a k\\' , such as I was accused of on
a number of occasions. ( Incidentallv I had••
an I1 T -37 , Johnson ma tch-box and rhombic
about .~,OOO ft. above sea level. ) Speaking
about power capability, I am reminded of the
time when two F lorida sta tions were '<chew
ing the ra g" and I heard , "Yeah, we know
those fellas in Australia. . . . They say that
they run only 150 watts. It's impossible to
work DX unless you have a k\ V."

D m illg the course of the conversation I
lcurucd that both opera tors were running a
k\V and they lived only a couple of blocks
away. I guess they were carr ied away and
forgot the possibilit y of having an aud ience
and we re unaware of I>pi ng r-op ied all the way
down in New C llillt':l. Au ywnv. I plljoyt'd m y
self unci laughed m yself sick during the whole
conve rsat ion . The crowning-point of the w hole
inciden t would have taken pl ace if I would
hu ve broken in the QSO. I'm sure that there
would have been a lot of "luns and haws"
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especia lly if I would have told them ,
"T he rig here is a n liT -37 , 144 watts de."

But I didn't b reak, however, I had a hall of
a time e njoying the QSO of two fellows with
the shoe-fever.

I suppDse a ll of the k\ V.I)()ys huve stopped
read ing. But don' t take offense Fcllas. uud he
assured that if I co uld have a k\V in New
Guinea. that there wouldn't be a happier man.
Heullv, I would he sat isfied with a half-a
gallon, but "it's agin the law." Besides it 's
more fun working with low power after you
get an 59-p lus report ami yOli arc able to say,
" 144 watts here."

Another th ing which makes life in DX
territory interes ting, is the lack of equipment
and parts. It's a lot of fun to be able to
scrounge around gathering part s, h its and
pieces for a master plan. There arc no tube
checkers, generators kick-out, there is poor
regulation on the nc power supply and you
b low up the d e power supply on the rig, e tc.
I rem ember the time that 1 b lew lip O IlC of
my silicon recti fi ers.. . . I felt like J lost m y
right ann , But I had a left-handed substitu te,
an old f5RtC , which I was fortunate enough
to haw' wi th me. Yes sir, there a rc 11 0 par ts
stores around here. About the 0 11 11' th ing thut
we have around the corner in New Guinea Is
mavbe a banana tree.

Assembling and erecting antenuu sys tems
are no snap either. You don't have ham-
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friends to he lp you when your sta tion is m iles
fro m nowhere. As a ru le I dkln't need a n an
tel1~l a party since Inhor is cheap in New
C uinea. The only p rohlem is that one can't
persuade the natives to readily produce said
cheap labor.

One of my first antennas was a verticnl
grOlllld-plane. I buil t it w ith scra ps of wire,
nylon cord from an old para chute, p ieces of
s{'rap timher, a few old nai ls and no solde ring
iron. It's surprising what one ca n do w hi'e in
a pinch. The \ 'CP wasn't too good. though. I
was able to get the thing up only 8 feet. T he
best report that I got was a 5/9, but the usu al
report was .5/.5 to 516 and very often the re
port was 5/3. T he good Lord knows how
many sta tions I tried to call and wasn 't able
to raise with the \'CP.

T hen I decided to raise the \ 'CP to 50 feet.
It took me about three weeks of half-hearted
labor fro m the natives to cu t. trim , and d rag
in a 55 foot tree. After we fiuallv trot a hole
dug ( I had to do most of it myself) . I cor
ralled a bunch of school kids from Fatima
Coliege. 1 was superior of the college and the
kids had to show-up or e lse. After raising the
pole a few degrees. I was nh le to moun t the
VCP. T hen in a matter of a few minutes I h ad
my 50 foot YGP. It's surprising what a couple
of hundred kids can do if you give them a
little d irection . But to make a long story short,
the VGP was not the a nten na for me , Reports
were similar to the 8 foot V CP. I guess it was
the location in the \ Vaghi Va lley. Even though
I was loca ted 5.000 feet above sea level the
valley mountains bottled-up the rf quite well
since the mountains towered over mv location
another 3 ,000 to 5.000 feet in some places ,
\Vith th e m ountains to the north and the
south the onlv good d irection for propaga tion
was toward the east , and a little south of
east. Hig deal! True, I contacted some of the
stations from sta te-side but signa ls were poor.
T he reasons for poor transmission a nd recep
tion could ha ve been a poor location , p oor
conditions. or m aybe the antenna wasn't up to
snuff, and possibly everything together. Your
guess is as good as mine in this matter. But
one thing I knew for ce rta in wn s that mv heart

•
was not set on developing the VGP. I suppose
thnt I could have narrowed down some of th e
possib le aggrava ting factors w hich were cans
ing trouble to the antenna system. hut 1 soon
gave I1p after toying with the prohahrlity of
moving a mountnin or two. Bu t I didn't look
a t the sit ua t ion as hopeless. If one can't move
a mount a in one can stil l m ove ~lway fro m tilt'
mounta in,

T he day of moving to a new location fi nally
came. ~Iy stay at Fatima College was com-
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p lcted and the su penor, w hose place I was
taking, returned to New Guinca . I was then
re-appointed to a mission station called Min] .
What a p lace! It was situated on the south
wall of the \\'aghi Valley with a clear shot to
the north and northeast. Shortly after I ar
rived at Min] I hung li p an old scrap antenna
nud fired 11p tile SX- IOO. . .. What a shoekl
Fab ulous ! State-side was smashi ng in 20 to
40 d B over 59. Heal sta te-side QB~l! That did
it. The next day I called for the local tribe
leaders and toki them that I would like to
have four long poles ill a week. Surprisingly,
the fellows agreed, naturall y, for a price,
After the leade rs left T immediatel y started
d igging in my ju nk trunk. By the time I fin
ished I Found enough wire for the big move,
1 was so happy that I could have jumped lip
and clicked mv heels. but then I began to
feel sick with (iisappointment. Where was the
wire for the feed line? Then there was a bout
of turn ing trunks ups ide down, and clawing
through my belongings in hopes to find tha t
wire. Just then. during the he ight of the con
fusion, my houseboy arrived on the scene . I t
was ap parent to h im that I was looking for
someth ing and he asked whether or not he
could hel p. I explained what I was looking
for. the roll of wire and all that. T he boy got
the message for I sensed that the hoy felt as
if he h ad done something wrong. Sheep ish ly.
the boy said, " I p ut that wire in a b ox in the
Tool shed," Man, I could have skinned him
a live! But anyway it was a re lief to fi nd that
wire for the fe-ed:line. AOw I could b uild my
self an antenna. the antenna I always dreamed
about-cthe rhombic.

Having loca ted all the wire, parts and rough
materials, I was fa r from bein g finished, so I
d iscovered later. If anvnne tried to cut 6" x ~"

spreaders for a fifty ' foot feed-line, he will
know and understand what I mean, especially
when a ll one h as is a hack saw and a jack
knife, Man, that fiber hoard was tough!

Finall y the poles were brou ght in anti they
ra nged from 4.~ fee t to 8.5 fee t. They were
perfect since I had to build the antenna on
the side of a hill and this would help me to
shoot the rf over the other rnountnius in the
horizon rather than burn all the grass in the
valley. There was stilI some time left thnt da y
after the natives brought in the poles so I h ad
them prepare fonr hig holes and everything
was finished hy late aftr-rnoon. The boys were
tired Sf) I thanked them and told them to go
ho me uud rest lip so tha t they would he fres h
the next morn ing for the auteunu ra ising.

That /l igh t. ·altl lO l1 gl1 I was tired . I was not
able to get to sleep. I guess I was a little
anxious about the new rhombic, but the big-
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gest problem that bothered me was getting
up that 8.5 foot pole in such a way that there
would not he a funeral after the antenna rais
ing. Morning came too SOOI1. I was happy
with the fact that I would have my first
rhombic, but inside I was sincere ly hoping
that nobody would get hurt.

It was about 8 o'clock that day when about
15 fellows showed-up, Since I wanted to get
the job moving we began on the 45 foot pole.
In about 4 ,1) minutes or so the pole was pulled
into an upright position and secured. The boys
were really keyed-up so we tried our skill on
one of the 65 foot poles. It went up beauti
fully, and hardly a sweat! Shortly after we
got the second pole in an upright position the
other mob came, so off we were grunting and
pulling with a snort now and then and finally
got the third po le lip. Three poles were up
and it was just a little after 11 o'clock in the
morning. As far as I was concerned we did
pretty good so I told everybody to knock off
for a while to rest. Usually the natives are
only too ready to knock off from work, but
this time one of the tribal leaders said that
the men would rather work since they were
all loosened-up. It was unanimous that they
wanted to finish the job and go home. Sur
prised. but slyly happy, I went over to the
big 85 foot pole and tied the rope at about
the 65 foot mark. The natives were a little
suspicious whether we wou ld be successful in
raising that pole (1 could feel the unrest),
hut most of them were too proud to "chicken
out:' [ suppose that I felt the same way.
Everybody lined up and ready, I gave them
the go-sign and with a big shout everybody
heaved and began to ease up the pole. It was
amazing how easily the pole went up. but
then we hit a stand-still. When the pole was
raised to a 45 degree angle all progress
stopped. We pulled and shouted , pulled and
shouted again. but we co uldn't budge the
pole. This went on for about a half an hour.
Actually, it was then that I serfouslv doubted
whether we were going to raise the pole. Sort
of disgusted I told the men to secure the "X"
supports and tie-lip the rope to a stake. Then
we rested for a few minutes and got our
breath. In the meantime I went around among
the natives and told them of the story how
all the kids raised a pole while I was staying
at the Fatima College QTII. I guess I rubbed
the fur in the wrong direction with that
school-kid stuff, because everybody went to
the pole and lined up and were waiting for
me to give the sign to heave. Man, you should
have heard those natives shout, snort. grunt
and wheeze! Those fellows dug in and raising:
tl u- pole was like lettin g it fall. The pole was
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then straightened and secured. All the poles
were ready. Everybody was feeling good , they
had a right to, since this was a tough job, and
most of all, nobody was hurt. After a job wen
done I paid everybody, The total cost was
$10.00 and a carton of smokes.

But the job was not finished yet. We had to
string up the antenna. I suppose that I could
have had the wires and insulators mounted
before we raised the poles but I was afraid
that things would get tangled and the ropes
on the pullies would run off the wheels. I
didn't like the idea climbing an 80 foot pole
without any climbing gear so I asked for
volunteers. For a while I thought that I was
going to get stuck with the job. but my boss
boy shyly stepped forward and volunteered.
Why he was so shy about the whole business
beats me. In a matter of about a half an hour
that fellow shimmied up those four poles. tied
insulators and pulleys, and fed the nylon cord
through the pulleys as if it were nothing at all .
He and I were good friends from then on. A
guy like that is valuable if a pulley jams on an
80 foot pole.

After that we spread out the rhombic, then
we went to the feed point and tied in the
feed-line and hoisted up the ladder-like outfit.
Finally we went down the side of the hill and
wired in the terminating resistor (a blob of
carbon resistors soldered in parallel, series, and
any other way possible). Up went the ter
minated end, and the pulley ran smoothly.
Everything was tightened and the rhombic
looked beautiful. I finally had my rhombic!

Since it was nearly sun-down and time to
turn on the power. I made a mad dash to the
shack and made the necessary connections.
After having fired-up the generator, I came
back to the shack and tuned up the HT-37. It
took me a while to fiddle with the Johnson
match-box, but it was worth it. The SWR at
the feed-point was 1 to 11 I tben tuned
around on "20" and heard KCBBK, old Stan
from Ponope. Excitedly. I zeroed in on Stan's
frequency, switched over to vox control and
shouted.

"Break, Stall!"
"Man, who is the breaker?", replied Stan.
I was able to feel that Stan was surprised.

so elatedly, I answered,
"VK9TG, Stan. How copy?"
"How do I copyl What did you do? You

sound like you are running a kw."
Man, I felt like a guy with a brand-new 40

element beam for "20"1
That's when all the DX-ing started, Good

old Minj-jhe best DX and rhombic location
a ham could have. . , , VK9TG
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SUPER

........__.........,T.M.

unbelievable mobile performance
The Super Hustler has ...
Hig h Power Capability-Capable of maximum legal limit on SSB.

W idest Bandwidth - Better than ever •. . maintains minimum
SWR over phone portion of 40. 20. 15. and 10. - 60 KC wide
at 2 to 1 SWR on 75 meters.

Low SWR - 1.1 to 1 or better at resonance .• . no special match 
ing required.

Proper Base Impedance - Nominal 52 ohms at resonance - no
magic lengths of feed line or matching devices requi red .

Low Frequency Drift - Frequency drift from heat held to abso
lute minimum.

Here 's 413 reasons for exceptional performance.

~-~;:~~;~~;;';~;vw~;~~~~~~~~~
lated from each other for top performance va lue.

See the new Super Hustler at your
distributor NOW . . . get the facts.
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SWR chart and com
parative information
supplied on request.
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AI Broqdon DJQHZ
Fuerstenbe rge r Str. 14 7
Fra nkfu rt/Ma in, Ge rmany

SINPO and SINPFEMO

It seems tha t the old faithful UST system of
signa l rep orting is q ues tioned quite regularly
as to its effectiveness in communicating the
desired meaning. As we all know, it is capab le
of communica ting only three elements of in
formation-those pertaining to readability,
strength and tone. However, because of the
general laxity of its use, the RST report se l
dom conveys any useful inform ation at all.

You C\V operators look back over your log
for the past few weeks of operation. You will
find (unless you have an extremely strong sig
nal or an unusually weak one) that over half
your received signal reports were 579. \ Vhen
I receive a 579, it conveys a single bit of in
formation to me: «I am too lazy to carefully
examine your signal and give you an accura te
report; therefore, 1 am taking the easiest way
out." This same fellow who gives you a 579
repor t can turn around and lose you comp lete
ly on your next transmission! Strange, isn't it?

Let's take a close, object ive look at the three
elements of the RST system, and see how our
amateur fra ternity is using them.

R- readability. T he average ham, even
while d igging through several layers of inter
ference to copy you, will give you an R-5 if
he can copy as much as 75% of your transmis
sion. If he copies less than 75%, but more
than 50%, you are R-4. If you are practically
unreadable, he wiII give you an R-3 report.

S is for strength. Ahout 95% of the S reports
nn CW fall within the range of S-6 to S-9.

H am s are just too fr iend ly to come right out
and say, "You have a weak signal." This situ
at ion points out that the old five-point (S-1 to
5-5) scale was better, since the five levels of
thut scale were genera lly used. \ Ve could go
back to the old five-point scale at the present
time simply by sub tracting four from the
present S repor ts. Thus, most reports would
become translated to the range of 5-2 to S-5.

T stands for tone. " lost ham signa ls origi
nating from the USA tod ay are either T-8 or
T-9. Since few hams realize the stringent re
quirements for a T-9 signal, a ll of these T -8
and T-9 notes get grouped ill the T-9 category.
If a h am has a signal like a buzzsaw going
through ten-penny nails, he might get a T-7 or
T -8 report. Again, ham s are too good-natured
to come out and say, "I have heard better
notes come out of a soprano saxophone with
a split reed ." So for all the u se it ge ts, the T
might just as well be dropped from the RST
system.

T he above comments pertain to normal op
eration. There are two cases which lead to
slightly different b ut equally consistent RST
usage-contest operation and reports to DX
stations.

During contests, most C\V reports are either
S-7 or S-9, with R-5 and T-9 reports in all
cases. O ne ham told me he gave everybody
a 579 report during contests, and I'm sure he
isn't the Lone Ranger.

\ Vhen working non-rare DX stations, ap-

5 I N P 0

Over-all
Rating Signal Interference Noise Propagation readability
scale st re n gt h (QRM) (QRN) disturbance (QRK)

5 Excellent Nil Ni l N il Excellent
•

4 Good Slight Slight Slight Good, Fai r Moderate Moderate Moderate Fair
•

2 "Poor Severe Severe Severe Poor

1 Barely Extreme Extreme Extreme Unusable
audible

Fig . l - SINPO signal- reporting code for CWo
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Ratin g Signal Int er fe rence Noise Propagation Fr equ ency Modulation Modulation Over-II
sca le stren g t h (QRM) (Q RN) disturbance of fad ing qualit y Depth rating

5 Exce llent Ni l N il N il Ni l Exce.len r Mo x ,m u m Exect.ent

4 Good Sligh t Slight Sligh t Slow Good Goed Good

3 Fa i r M odera te Mod e rate Mode~ote M ode ra t e Ec.r r c .r Fa ir
----

2 Poor Severe Severe Sev ere Fa st Pear Poor o r n il Poor

1 Bare ly Ext reme Ext reme Extrem e Ve ry fast Very p oor Ccn tm u., Unu sa ble
oud ible cc.stv over-

modula t ed

Fig. 2-SINPFEMO reports for phone opera t ion.

non-conformistl
... DJ0IIZ

proximately two points may be added to each
element of the RST system (i.e. , a domes tic
347 signal is identical to a DX 5G9 signal).
For rare DX stations, this increases to four
added points per clement. If the reporting
station does not have a QS L from the count ry
in question , another two points may be furt her
added to the S scale, and an X appended to
the tone report.

Xow that we have made this stud ied
ana lysis of the existing situation, and have dis
covered the fa llacies in RST usage, le t us take
an objective look at the hams' need for report
ing. As mentioned before, the quality of most
ham signals today is very good, with either no
defects a t all or slight, unobjectionable ones.
Because of this, there is no need for commen
tary on signal quality {i.e., note) in the normal
report. Rather, it should be commented
upon as an exception, whenever necessary.
The primary purpose of the report then is
to communicate the factors related to the
cop iab ility of the signal-the signal strength,
the readability, and any reduction of read
abi lity d ue to inte rference, noise or propaga
tion d isturbance.

A system of reporting that meeting these
requirements was proposed in London away
back in 1953 by the Comite Consu lta tif Inter
national Radio, in their recommendation num
ber 141. T his recommendat ion was for the
SINPO reporting code for use with C\V sig
nals. This system covers Strength, Interfe rence,
Noise, Propagation disturbances, and Over-all
readability-each on a five-point scale Further,
the CCIR proposed simple one-word defi
nitions of each point of the scale, ra ther than
the long explanations of the RST system. T he
SINPO code is shown in Fig. 1. The advan
tage of the 5I:\PO code is that it not only te lls
you. what your signal strength and readabi lity
are at the receiving sta tions, but what type of
degradation is present.

T he comments thus far have pertained pri
marily to C\V operation, a lthough many of
them can be applied equally well to phone
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operat ion. One excep tion is the signal strength
reporting on voice. A report of "six ty dog h is
cuits over sugar niner" means. "I have a meter
attached to my receiver with a very wide
scale and markings up to 80 or a hundred on
it ." Some of the more forward- thinking re
ceiver designers are considering S-meters with
scales starting with 5-9 a t the meter zero
point, und di visions at "5 dB interva ls, up to
,';00 d B above 5-9.

In any event, the CCIR d id not forget phone
operators in their reco mmendat ion number
141. They provided the phone men with the
S INPFE~IO signal- reporting code. T his sys
tem covers Strength , Interference, Noise,
Propagation d isturbance, frequency of Fading,
modulation quality ( E) and depth ( ~ I) , and
an O ver-all rat ing. The ra ting seale is shown in
F ig. 2.

The SINP FK\ IO code provides all the ad
vantages of the SINPO code, plus the ability
to comment on modulation q uality and dep th
-something that has long been needed in
phone reporting. It is to the operator's advan
tage to keep his modulation quality high and
percentage of modulation as near 100% as
poss ib le, and a SINPFE~IO report would help
inform him how successful he is in maintaining
an effective phone signal. Such a system is
especially needed on the VH F bands, where
modulation is generally of poorer quality than
tha t of the average high frequency phone
station.

A few mon ths ago, I received an S\VL card
from what was obviously a brand-new and
self-taught short-wave listener. H is signal re
port was a carefully thought-out and crit ical
one based on the SINPO code. It won't take
this young sq uirt long to join the conformity
that is amateur radio and start giving 579's to
all C\\' stations (for the short time he con
tinues to use th is bourgeois mode of transmis
sion), and multitudinous dog-biscuits to all
phone stations.

~ Ie? I enjoy being a
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Frank Jones W6AJFjAF6AJF
850 Donner Avenue
Sonoma , California 95476

432 MHz Antenna Filter
T he 432 antenna filter unit shown in the

June 1966 issue of 73 magazine functioned
all right 0 11 low power 3mI for receiving, but
tended to drift in tuning wi th high power
transmitter service. This single tuned coaxial
~32 ~lHz cavity should have an unloaded Q
of about 4000 and when loaded down to a
working Q of 40 or so, will have quite Iow
loss (a fraction nf a decibel). The detuning
with from 100 to 150 watts of carrier on phone
and 300 watts or more on cw going thru it
produces very little effect. The heat loss is
quite smal l. The photograph shows an un
assembled line with the inner variable length
line and shorted end piece lying in front of the
outer shie ld. It is a quarter wave line which
can be adjusted from 6 inches to over 7 Inches
in length to tune the cavity to exactly 432
~IHz. All copper and brass tubing was silver
plated.

The outer tube was made of brass 1:1::: inches
in diameter and about 8 inches long. Two co
axial type N fittings were mounted about one
inch from the shorted end. A piece of num
ber 12 wire about 1~ inches long, bent into a
flattened loop, connects from the center con
nector back to one of the type N mounting
screws on each fitting. The 12 \vire was made
to parallel the inner conductor of the coaxial
line but not touch it. Two ~ inch diameter
holes in the outer shell pennits some adjust
ment of coupling by shoving vigorously with
a small screwdriver against the coupling loops.

The inner line was made of % inch OD
ma terial, rather thick walled with saw slots in
one end. T he other end was silver soldered
into a piece of ~. inch thick brass which had
been turned down to a snug fit for the large
outer pipe. This inner line extends up about
6 inches from the brass end plate. Originally
the end piece was drilled and tapped for

..

three 6-32 mounting sc-rews. Later it was
modified to have 6 mounting SlTe\'I1S. This
whole unit was silver plated also.

The adjustable line was about 11" inch ill
diameter and about 8Y.i inches long. It makes
a nice snug fit inside of the % inch diameter
section with a friction bearing from the
slightly pinched-in ends of the saw slots. This
is the rf connection and is near the high volt
age end of the quarter wave circuit where the
current is low. This adjustable line was also
silver plated heavily. It is adjustable by push
ing or pulling the rear extension part. The
outer large section should be more than a
quarter wave long and acts as a coaxial shield
around the tuned inner cond uctor. The actual
resonant length of the inner conductor will be
about 6:1::: inches long for 432 ~IHz.

The filter should be connected into a 50
ohm coaxial line at the antenna side of a co
axial antenna switch. This puts it into the
circuit for both transmitting and receiving.
The input and output links should be long
enough to load the filter circuit to some value
of Q = 30 tn 80. This means good attenuation
of undesirable signals outside of the 432 MHz
(narrow band generally used ) :

The loading as well as resonant length ad
justment ca n be made with either a transmit
ter or receiver. The length is set for maximum
signal from the antenna into a 432 .\fHz re
ceiver. The link eouplmg is adjusted to give
minimum loss when the filter is in the an
tenna feeder as compared to no filter. A good
S\VR-power meter can be used with a trans
mitter to make these same ad justments as a
double check. Measure the forward power
into and nut of the filter and also the SWR at
both points. These pairs or readings should be
practically identical with a well designed S\VR
meter in these tests. . .. \V6AJF
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It's on ly the fir st t im e th at we a re ha rd
to fi nd!

Com ing from Boston or ony .of its environs, we
arc most cosily epproeched ... Ia Route 128 and
subsequc ntly Routc 2 an d th en Route III . When
Rout e 111 crosses Route- 495 , slow d~wn-bc 
cause Woodchuck Hill veers to the rIght off
Route 111 approximotely .8 of a mile west ~f
Rou te 495. Onc e you are on Woodchuck HIli
Rood, you will ea sily spot th e towers ~ nd th en
our litt le sign will dir ect you to our driveway.

For th ose north and south, Route 495 to Route
111 will do t he trick.

For th ese west. apprc.och us via Rt. 110 to the
center of Haryard a nd th en Route 111 to Slough
Rood, left on Slough Road, th en left on weed
chuck Hill .

~~~OOERT W. GORDON CO.
~, ""OODCH UC K HILL ROAD
HARVARD, MASSACHUSETTS-01451

617 -456 -3548
Herber-t W. Gordon Co. Amateur Radio Cata log



Step inside
with me ...

The concept behind our business is different than that
(oulld in a radio store. This business hils been estebllshed
~xelu8ively for the ham. It isn't as though the ham
Luslnl'lis were u small pa et of an etectronte bustness ,
We don't cater to the com merctal, cn, H i-F I, T .V. a nd
radio repair buelnesses. Because We are 100% in the
ham bualnees, we have to provide R differ-errt lIet o f fa
entuee to take ca re of t bis sJ)t'Cilllized trade. We are n ot
downtown, n or are We in a ny s hopp ing cente r . We are,
by contrast, located in a somewha t remote, r ural etmce
ubere, actually a beautiful o ld New E ngland tow n w hieh
was specifically chosen because of the low s ig na l-ta-noille
ratios and because of the relative freedom f rom highway
traffic noises. Some of the fello ws seein g us for the first
t ime have said that we have an antenna fa r- m. Others
ha ve described us as "electronic acres:' We have no
name for the place. It can only be identified hy the fou r
towers plainly visible from the s t reet and by the innee
uous .sma ll s ign, crypticH lIy pictured by the ere, bumble
bee and the letter "Y:' H ere at Ha rvard you will fin d
an unhurried atmospbe re--a place t o s it do .....n and r e lax
and. of course, a cha nce to try all of the Iateat amateur
equipment. Our "'ery larire inve rucrv includes r espective
eear from meet per-iods s ince 19 30 : and so, if you are
a student of our bobby, Y OU will be able to examine a
constant improvement which takes p lace in o u r art.

T he huild inir in which we arc housed ig II ga m brel
ruofed , ba rn li ke s t ructu re of colonial design , ecnsietine
of 3 levels . We are set back from the er ree t so me 600
feet , and of co u rse there are adequ ate parking faciliti etJ
for the maximum number of can. In desi irning our
s t r uctu re, everything whieh miirht contribu te to noise
had to be left out, and &0 you will n ot find any " uor (',,·
eent or neon s ig ns o n the prem ises. Indeed. ea cb la m p
is a s pecia l long·!ife incandescen t bulb wh ich positiveI)'
ereetee no noise. Even the heating system was s pec ia lly
s h ie lded, and all conduit ca ble , telephone, or s il!'na l cir
cuits t hat are used approach underneath the ground .
T he four towers t hat we have support a combination of
:12 antennas, phased arrays, yairiS and a IH rKe assort
ment of dipoles, extendinir from l. 8MC through 435MC,
'Tran.smission lines are Icw-loss heliax, and the s peete l
series seque nce of coaxial relays W &.8 buil t to ou r s peci
fieation by Do w Key. Using these facilities, we ca n take
a 50-watt transmitter and operate consiste n tly on 14 MC
during the peak of e,,'eninir QRM. whicb proves o ve r and
o ve r again that it is the antenna and its install a tion
which affeeta s ta t ion performan ce the most. Needless t o
sa y. t he combination of antennas is fed t o any corabt
nat ion of equtnment. that you would like to t ry o u t . \V<,
h a ve a total o r fifteen ouerat.ine pos ition s, eigh t. of
which are in the display build ing. You can make a aide
' 'Y-ll ide comparison of Swan, Hammarlund. Nationa l,
Gon set, John><on, Halltc ref'ter, Coll ins a nd Drake equtp-,
men te. h n ' t it about time that someone n rovlded a

Herb WlIBY ot his desk .

means or a llowing yo u to test equipment out u nde r
fa"'orabl t ci rcumst a nces l'

The three levels are, respectively, component stock,
equipment displsy, and equipment s tock . In the b~e
ment, bright, cheery a isles with new dean sbelvmg
provide a quick means o r flndinR' meet a,mateur desired
componen ts, Tubes, diodes and other solid-state deviees
a re found here. Resistors. co ndensers. co n t rols , relays ,
c hasais and con nec to rs may be found. Rotors, IightninR'
arresters, coaxial cable , head phones, s pea kers, micro
phones a nd toroidal f'ilte n are found. All of the popular
types of coaxial cable w ill be found plus the special
muttl-conductor r-a bles required for rotators and aelByn
evs tems.

Our s h ippinl{ and receivirig deuartment is r il!'ht around
t he corner a nd we strive to effect "h h lm l.'n t on t he eeme
day that your order ill received. Although we use parcel
POSt meet of the time, we are also able to s h ip via REA
rrom AyeI', MassachllSet ts. o r by loca l rruek at your
com m a nd. The man in eha rsre of our shipping has bad
conside r a ble experience in pack inK p j-oper-ly and we have
never had a com pla in t .

On t he ground level you will fi nd our d ispla)- fa("ili·
t iE'S and here y OU will meet our smil lna receptionist
..ec;eta ry. It is s he w ho ha ll couu-ot o f switches fo r an
ten nas nnd power to the various equf pme n te t hat you
would like to tryout. And w hen you come in , our Kill
Friday will want to know your name, address and call
s ign , if you have one, so that s he can I,rollerly prepare
a s tencil and add your name to o ur mai ling list. T hose
makinir inquiry and purchaaing for the first time will
li ke w ise be put o n tbe mailinir list; and when we can
a ffor d to send ou t bulletins and special announcements,
YOU will automatieaUy receive tbem. Our large sales ares
sto res new equipment. A somewhat smaller room dis,
I,lays seve r a l hu n d red pieces of used equipment. The
used equipment bears the same guarantee as t he n ew
zear. W e ha ve arranged display r acu tttes in both rooms
equally, Acoustically our ceilln&, is specially treated and,
because we have a ruir on the floor, we can dampen out
RII sou nd retlecticne and make reproductions 8l!I lifelike
as possib!e, Reproductions can be eft'eeted th rou&,b any

/
"0 , c'n-. ~ ... ... .' ...

Herb trying out one of the many stations on d isplay. Port of the lob used for repair and tests .
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of our cei ling moun t ed euenkers o r r nrougn Rn y apen ker
flf your- choice to be ass ucl u ted with the eq uipmen t thnt
you are tntereated in .

Goina- u pstai rs on", more fl ight yo u w ill find ou r
crysta l bank with over 10.000 crys tals in stoek including
m any. m a n y special types. You will fin d part of our new
s tock inven tory a nd you will fin d h undreds a n d hundreds
of used p ieces s to red on s teel ebelves fo r d isplay a nd
t r ia l. Special cabinets fo r the etora s e of mic rophones.
HF convert e rs an ll teet eq u j p men t a r e Hkewlse ava ile b!c.

A ma j cu- dltferenee in (J ill' m pl"chnndis inK is t he lack
of loud, p reten ticus sellillg devices . We are not cluttered
with d isplay u po n display of merehendr..e for Im pulse
hu)' in R' . Beca use we are in t he country a nd do not at
tra c t la rKe nu mber-a o f people at o ne t ime. we p refer t o
IoC h'e a homelike atmOllphel'e to o u r frien ds . W e don't
nressu re-setl yo u anyth ing . we w ould r ather tha t )'ou
inllu ire end buy fro m us. O ur terms l ikew ise will come
li S a au rjn- rs e.

Heuuu..{, our business has so la rg e a per centage of t he
persuna l e lement in it a mi because there i8 such a va
riety to t h is ham w o r ld o f ours. we se ll accor d ing to a
fixed policy. as outli ned below. Study t hese s im ple potnrs
a nd see i r t hey don 't fit yo ur need :

1
~I

•

unu1!it,......

,

I

.-\ . Our prices Quoud I re regularl, eIl.abllMled selllne prioes. ~o
discounts I re ever otrt'red. Somehow or other and Of", • 10nr
I", riod, manuf.rturus rau rine to our t.ra.de hare rounUnel, estab
lished a. maximum discount to us whlrh ill but 25% . Our
experjeuce is t hat we cen nct properly ececmmedare our friends
Without hal-inK t he Iull use of thiJI "commission,"

I f yo u a re a res iden t of Massa,'h u lle t ts. don't for&"e t
t hat we ha ve fl sa les tax tha t W f' must collect. Please
ma ke provis ion for t h is .

And so. we welcome our h am fr iends t o vis it u s a nd
to Inspect our 1,lant . \\"e hope it pdeases you a nd w e
hope tha t we rna )" be ena bled to ae rve vour needs fo r
)"ears t o come.

B. We will use our dlscretton and ship 1n the most «onomlal
'-1' con~s1t'nt ..Ith the saftty of the tlquipment Imoh ed All
tran.>mltltft 1001 ~ifml .-111 be shipped a..Il...., }dpress Wiless
otberwise noted. .xonna.ll)· c:-oo.u a.re COllSldered the burden DC the
cllStomer unles1l olhen-lse fudleated. rteese IUO.. ellOUlb Cor
llOstali:e, Insurance. ell'.

73
Herb Gordon, ""·IIIIY

All o f t he s t a nda rd , reau la r ama teur equ ipme nt may
be p u rchuaed f.-o m t he He rbe r -t W . Gordon COmpany.
I te ms s uch as 10lC books , periodicn la , callhooks are al
..... a ye aVfl il fl ble. P ublicat ions of the ARRL. CQ and 73
a re li kewise here fo r sa le. An exte netve listi ng of sur
p lus manua ls and t ech n tee t books are availa b le for
reproduct io n and / o r sale at m odest cos t . A teehn tea l
("onsu lting se t -v ice is alwa)-g available a t n o ebaree : 1'0
i r you have a problem. do not h esi t a t e to p u t this in
w r it ing and ask for our he lp.

~'. Untll )'00 reeetre rcur ne.. ly ordfortd material and IDItlI It
performs to )·our lI&tlsfa.ction rou rna, kffP 1t &nd COlllinue \!line
the malt1illl .birh )'OU hl'e 1I~ to lsubsequent l)· trade In,

E. ~rerr handi se to he returnee must be prrpaid to us and re
turns ~hould onl)· be made afllT permission is Itranl~d.

C, We guarantee what we sell and what we eervtce, and to t he
extent POli8.ilJle we ll{'t as an authorized ser-Ice Aii:Cot for all
brands t hat we represen t, We will, t herefore, abide by the
orilOinaJ mlllllCldul'f."1'I guarlnl« and In addition ..arrant r ou
sa tisfaction on enn· purt'h~, whet her new or used,

D. ~1t'rchal1d i ;;e purehased may be euhan..:ed or nt.urnd1 for
rerund within 2 1I t-e\l.!l or exch&llll:ed fOf cll'dit . 'it hln 30 0111) 1
Irom the dale of t he ori.Pnal purchase. [ lIRd l'tlulpment Is 5ub 
iiequenlly guarllnteed 90 dau Crom the date of purchase while
new equipment 11 ltUualiteed a mini mum of 6 months or longer
depending 011 the menuraeiurer.

Here are a few views around the Herbert W. Gor
don Co. At the top is a part of the tremendous
stock of used ham gear on display. The second
photo shows 0 fraction of the basement stock of
new components. Below that is part of the display
of used. high quality test equipment such as Gen
era l Radio. Hewlett-Packard. etc. And at the right
is 0 view of port of one of the many sh elves con
tain ing new, factory-fresh hom geaf.
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Hammarlund

.54-1.05mc/s;
-L0-7.85mcjs;

The Hamma rlund name has been connected
with amateur radio since ham radio began. It
is a tradition for American hams to be asso
ciated at some time in thei r lives with this fine
product. Today Hammer-lund's new factory in
::\Iars Hill, Nor-th Carolina is busy turning out
hundreds of sets for government military ap
plication. But we are still able to secure a
limited quantity of receivers for amateur use
and we ("arry in stock the HQ180A, HQl iDA,

HQ180A-$449.00
f'nqwlLcy Rallge Covcrcd :
1.05-2.05mcj s; 2.05-4.04mcjs;
7.8a-15.35mc!s; 15.35-30.0mc!s.
Bu ndeprctui Calibrntion: Dial markings every
S kc/s on 15, 20, 40 and 80 meter bands;
every l Okc/a on 10 meter band; plus arbitrary
0-100 logging scale.
]Taxi'mum Audio Output: 1.0 Watt (Undis
torted)
Passband Tuning Range: plus/minus 3KCS
with calibration every 1 KC. 8:1 vernier tun
ing ratio.
Output impeda ncv: 3.2 Ohms (E1A Standard)
plus aOO Ohms.

HQllOA-$249.00

The HQ llOA is an amateur band superhete
rodyne with full frequency coverage. 160 me
ters, 1.8~2mc, calibrated in 5 kc divisions. 80
meters, 3.5 to 4mc calibrated in 5ke divisions.
40 meters, 7.0 to 7.9 me calibrated in 5ke divi
s ions. 40 meters, 7.0 to 7.3 me calibrated in
Skr- di visions. 20 meters, 14,0 to 14.4 me cali-

A4

HQ170AVIIF. H QIlOA. HQIlAVHF. H Q14S.
H XSOA and t he H XILA. We also have the
HQ IOOA in quantity and the HQIOS referred
to elsewhere in this catalog. This is a rather
broad line of equipment and obviously encom
passes most of what hams want. S t ud>' the
specifications and pr-ice structure. We carry
these models in stock and their matching
speakers as \..'e ll . Remember that clocks are
available at ~10 extra.

...1 \·C Actiun: Operates on R F a nd 3 IF stages.
Provides fast charge-adjustable di schar ge
smooth acting A VC. Delayed AVe a pplied to
the RF stage. Better than .00 1 second attack
time and .01-.1-1 second decay time. Off posi
tion.
Sensitivity: An average of 1.5 microvolts pro
duces 10:1 signal-to-noise ratio on A~I ap
proximately .7 uv on C'V and SSB .
.4 ntemui I nput: 50-flOO ohms; balanced or un
balanced.
A ntm1rlrJ Conipeneator : Permits compensation
1'01' loading- effects of various type antennas, or
halanced transmission line.
Hl:ltt f'nqur /Lcy Oscillator: Variable from zero
beat plus, minus 2KCs plus fixed position for
SSB.
S lot Filt er: Range plus, minus 5KCS of center
frequency. Attenuation over plus, minus 5KeS
range provides over 40db. Calibrations every
] kc. Maximum attenuation using slot depth
control is uudb. 8: 1 vernier t un ing ratio .
t ' ower Supply : 105-125 volts 50-()O cps. ac
power consumption. 120 watts.
"S" Mcter: Calibrated 1 to 9 in steps a pproxi
mately Iidh. Also includes db scale. above 5-9
to plus 40 dh. (:\I('t('1' deflects on all types of
sig-nals. )
Xoisc IJimitl ,.: Adj ust able series type provides
both positive and neg-ative clipping.

brated in ] 0 kc divisions. 15 meters 21.0 to
21.6 mc calibrated in 10 kc divisions. 10 m e
ters, 28.0 to 30.0 me ca lib r a ted in 20kc di vi
sions. 6 meters 50 to 54 m e cali h rated in 50 kc
divisions. There is also a t wo mete r sca le pro
vided for use with an exte rna l converter hav
illg an output at 50 me. This set is double con
version starting at jmc. The re is a very excel
lent noise limiter and equa ll y g-ood Q multi
plier. The receiver is equipped wi th a n S meter
and a Reat freque ncy oscilla to r. T hi s receiver
has a liuear detecto r for S S B and cw sig-nals.
The tube lim' up ill t he H Q 110 is a 6BZ6 R F
amplificr . A f:iHEH mi xer, another 6BE6 con
ve rter . a 12-A X7 Q m ult i plier a nd first audio.
A 6RAtJ I F amplifier. A 6AZ8 linea r detecto r.
Second I F amplifier a nd BFO. A 6BJ7 de
teeter, noise limiter a nd A VC tube. A 6AQil
audio output tube. A 6BZ6 cryatal calibrater,
a 6C4 hig-h frequency oscillator . A n OB2 volt
age reg-ulator and a 5U4 full wave rectifie r .
The H QllOA is a very popula r amateu r re
ceiver and is widely used on 6 meters. A V HF
version wit h built in co nve r ters fo r 6 and 2 is
a va il a ble at $2H9.00.
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HQ170A-$369.00
HQ170AVH F-$429.00

The HQ 170A is virtually the best Hamme r
lund receiver for amateur u se. Stud)' the spe
ci fica t ions listed below and bear in mind that
the same receiver is also furnished as a VHF
model with the addition of COI1W'Iters for 2
and G meters.
A matt'lo' BallllH Co rerod : 6, 10, Hi, 20, 40, 80
and HiD meter bund s.
Calibrat ion : Dial markings every fi KeS on
20.40,80 and 160 meter band s; eve ry 10 KeS
on 15 meter band; eve r y 20 K eS on 10 meter
Land; every 50KCS on 6 mete r hand. Plus 2
meter calibration sca le .
Xumb er of Frequencn Con vemione : Dual on
!flO and 80 meter bands. Triple on 40, 20. 15,
10 and 6 meter bands.
FrC(IUC71C1/ Rang6 Covered : 1.8-2.0MCS, 3.5
.1. 0 ~ICS . 7.0-7.3MCS. 14.0-14.4 MCS. 21.0-21.6
MCS. 50.0-54.0 MCS. Converter Seale 144-148
i\ICR
Jlflxbnull i Audio Ontput : 1.0 Wntt (Undis
tor-ted)
/'w·/}dmnd Tuning Ra nge: plus/minus 3KCS
with calibration every 1KC. 8: 1 vernier tun
ing' ratio.
Output: im pedance : 3.2 Ohms ( E t A Standard)
plus 500 Ohms.
A rc Action : Operates on RF and 3 l F stages.
Provides fast charge-adjustable discharge
smooth acting A YC. Delayed A VC a pplied to
the RF and (l) IF stage. Bette,' than .001
second attack time and .01-1.1. Second decay
time. Off pcsf tion .
Adjuetoble S electiv ity and S electable S ide
hal/d.... : Gdb bandwidths Upper sideband- 1-2-3
kcs. Lower sideband- 1-2-3KCS. Roth s ide
hands-.5-2-4-6kcs.
S" lIx ;f iv itll : An average of 1.5 m icrovolts Pl'O
duces 10 : 1 s bm al-t o-noise r a t io on AM ap
proximately .7 uv on C\V and ~BR.

A nfNH/l'J. I nput : 100 ohms nominal balanced or
unbalanced. Provi si on for se pa ra te 50 ohm co-

axial G meter antenna . P lu s 8 0 239 ( UHF)
Anten na connector a ccessory socket.
Antenna Compensator : Permits compensation
for loading- effec ts of various type antennas
or balanced tra nsmiss ion line.
Beat F requencu Oscillator: Variable from
zero beat plus/ minus 2kcs plus fixed position
for SSB.
Slot F ilt er : Range plus/minus 5 kcs of center
frequency. Attenuation over plus/ minus Skcs
range provides over 40db. Calibrations every
l kc. Maximum attenuation using slot depth
control is 60db. 8 : 1 vernier tuning- ratio.
Pou·(7r S upply: 105-125 volts 50-60 cps. A .C.
power Consumption . 120 watts,
"S" Meter: Calib ra ted 1 to 9 in steps approxi
mately 6db. Also includes db sc ale. above 8-9
to plus 40 db. (Meter deflects on all types of
stgnals.)
N oise L im iter : Adjustable se r ies type provides
both positive and negative clipping.
Front Panel Equipment:
Main Tuning
Ver-n ier or Bandpass .T u n ing
Sensitivity (RF Gain) :

on /off switch
Select ivit y : 0.5-1~2-3 KeS

(per sideband)
S ideband : Upper-lower-bot h
Audio Gain
Antenna Compen sator
Tuning Range (Band Selector )
Function Switch : AM-SSB-CW
Slot Freq . Calib.-Slot Depth
CW Tone (BFO Pitch)
Noise Limiter. adjustable

on/off switch
Avo, off-slow-medium-fuat
Se nd -R ece lvo-Cal ib 1'8te
Phone .Ia ck
"S" l\tetcr
Dial Scale Reset
Rear Pumel Eouinm en i : Terminals for speaker
connect ions

3.2 oh m f or voi ce coil
500 oh m for line or YOX

Accessory socket for preamp, Q-multipHer 01'
conve r te r. System socket for s impli fied a sso
dated transmitter/receive l ' control.
Phone-type coa x fitting 455 KC output (01' Q
multiplier 01' other use.
S-meter controls.
Antenna input terminals plus S02:l9 for IIF
input a nd phone-type coax input for (i meter
antenna 01' converter un it.
Dimension s: 10lh"U x 19"\V x 13"D

Wt. 38 Ibs .
Shipping' W1. 4;' Lhs,

2.,1 hour dock-timer : Combination clock and
automatic timer. Aids in meet.imr prea r r-anged
sched ules. Optional extra at 10.

Other Hammarlund Products

HX50A-$495.00
l\fatching speakers:
S200 $20.00
SIOO $15 .00
Twenty-four clock $IU.OO
HX riOA Sideband transmitter.
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80-10 meters, $495.00
HX 50A Sideband transmitter,

same as above plus 160 meters. $515.00
IlXL-1 150 W PEP input 1000 W CW lineal'
amplifier. SO-10 meters. Match es the appear
nnce of t he llX-50A. $395.00
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Heights Towers
This picture illustrates a new type of tower

desig-ned for the radio ham. It is a product
of the Heights Manufacturing Co. of Detroit,
Michigan . That which makes the Heights
tower unique and particularly suitable for ham
use is the fact that this is a self-suppor-ting
tower which, excepting for its base, is made
entirely of aluminum. It is a tapered tower
designed for 80 :\IPH winds. The Heights line
includes towers rated at 2 sqfft antenna wind
load all the way up to 26 sqJft wind-Ioad
translated in another way, from a wind-load
of 60 lbs to a wind-load of 520 Ibs.

A typical tower for ham use using a single
T A33 trap triband beam should be mounted
on a tower rated at least 5 and preferably
8 sq/ft. Now here is the surprise. A 72' tower
rated at 8 sqJft weighs only 188 lbs, yet this
same tower is designed for folded-over opera
tion and when in the vertical position positively
does not require guying. AU tower sections are
8' long and are shipped in nested bundles for
ease in transportation and handl ing.

Let me cite some typical examples of Heights
towers . The 72-footer that we have is a fold
over. The fold-over mechanism by and of itself
has a list price of $250. This is a winch
operated, hinged assembly, the base of which
weighs 200 Ibs and requires a concrete pad
approximately 4' square by 4' of depth. This
is catalog number \VOHB-22. The 22 means
that it will mate with 22" triangular sections.
Similar bases are available for 18" triangular
sections and for 26" sections. There are also
roof mounts that are hinged should you want
to mount the tower on a roof. These are avail
able for 14", 18". 22", and 26" towers. \Vhen
purchasing such a tower you would naturally
want a top section. This top section is tapered
and includes a bearing for the antenna mount.
The top sections are called AT units. They are
the AT-II at $25, AT-14 at $33, and the AT-18
at $ti4. All prices are list.

Beneath the top section there is a tapered
junction section and this bears the nomencla
ture of AJ. Thus we have AJ-14 at $25; AJ-18
at $50; AJ-22 at $75; AJ-26 at $100. Again
these are list prices. The J sections serve to
trnasfer one smaller dimension tower section
to a larger dimension section. Thus, if you
started with an 11" top, your next dimension
would be 14" and then 18" and then 22" and
finally 26". The maximum number of str-aight

sections (which merely couple tog-ether) that
you can hook together in one series is 6, and
this limit of 6 applies only to 26" tr-iangular
tower widths. For 22" widths, the maximum
number is 3; for 18" and 14", 3; on the 11"
width, the maximum is only one. These straig-ht
sections which couple together are called AC
units. They are priced at $25 for AC-ll and
AC-14; $50 for AC-18; $75 for AC-22; $100
for AC-26.

It is possible to thus make up any combi
nation of tower height from 80' all the way
up to 1:36'. All of these are self-supporting and
all of t hem have pre-determined wind-load
limits.

So that you will understand what a typical
wind-load might be, most TV antennas and
small two-way radio antennas or small 2- and
a-meter beams should carry a tower rated at
2 sqjft. Very large TV and two-way radio
antennas or 6- and 10-meter beams and small
trl-banders should have a tower rated 5 sqjft.
Medium 20- and 40-meter beams and medium
tri-bandera require 8 sqfft. Large 20- and
40-meter beams and the largest tr-i-banders
should be rated 11 or 14 sqfft. The very Iarrr
est 20 and 40-meter beams and multiple an
tenna arrays would require between 18 and
26 sqjit.

All of the prices referred to in this Heights
Manufacturing Company ad are list prices and
are subject to a 330/0 discount.

All Heights towers are delivered drop
shipped on a prepaid basis so that once you
compute your cost, it is in reality the delivered
cost. W'e have charts showing how you can
compose your own tower for ever)' rated load
and for every heig-ht. Bear in mind that these
towers are light-they are aluminum-they are
constructed by certified welders. You can get
some idea of their mechanical rigidity by ob
serving' the weight imposed upon the tower in
the illustration.

A typical tower such as the one we have
here in Harvard is 72'. It is a winch-operated.
hinged unit and were we to have sold this to
a customer direct, it would have cost only $432.
It is rated at 8 sqfft. The aluminum part is
only 188 Iba. The steel base on which it rests
is 200 lbs. Once erected, these towers will last
and last with no corrosion, and no painting.

We are very sold on these towers and rec
ommend them highly.
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Rohn Towers
Early in ou r business his tory . it became n ecessary
for u s to handle a popular line of towers . Investi 
ga tion revealed tha t the m ost widespread tow er
used in our coun try was Rohn, made ou t in Peo
ria, Illinois. They are probably the largest tower
manufacturing company and their line is very
broad. The hams that I talked w ith indica ted that
two numbers were particularly applicable to ham
work. These are what Rohn calls .;t6 shown a t the
right in the illustration an d .::25 shown at the left.
Whereas the number 6 weighs 31 lbs p er 10' sec
t ion . the number 25 will weigh 40 lbs. These tower
sections can be made u p into practically any
length up to 300'. They should be guyed every 2
or 3 sections .

We have most e very item in both line s . The #25
line is considered to be sligh tly better. For ex 
am ple. =25 w ill suppor t a downward thrust on the
bottom tower section of 15,540 lbs where the # 6
section is rated at 12,500 lbs. On the #6, the side
rail diameter is 1" O .D. and #16 gauge . On the
=25, the sidera il diameter is 1¥4" o .d . at 16 gauge.

Each tower section h as packed within its legs
the nuts and bolts n ecessary to lock securely the
next telescoping section. The #25 which is zig
zagged is as easy to climb as the #6 which h as n o
zigzag. Both towers a re heavily galvanized after
fabrication which means that the interior of the
tubing is covered with zinc as well as the outside ,

Tapered top sec tions for both sizes are available
and there are various base devices such as you
might want if you were going to put the tower on
the top of a peaked roof or a flat roof.

Rohn towers can be crudely estim ated costwlse
by figuring $2 per lineal foot of heiight for #6
and $2.50 for #25, This takes into consideration all
the accessories that will be required such as guy
wires, turnbuckles. clips, and the accessory sh elf
on which to mount the rotor.

We normally have severa l hundred sections of
Rohn towers in s tock and we can arrange so
that the factory can drop-ship Rohn to you if you

d o not w ant to have them sh ipped from this point
in Harvard, Mass . More hams use Rohn than any
other type. There must be a good reason. Re
member. a lso that w e have the Rohn fold-over
towers. the Hohn crank-up towers in stock , and
that we can get for you the motorized type of
crank - u p an d even their self-sup por tin g type
tower.

Here is a listing of #6 and #25 sh ow in g your
cost and the individual w eights :

Cat. Nil.

E;( :
6AG
SS6G
S RGG

B PC-6G
FRGG
PR6G
RP6G
BP6G
DR6G·.j;
DRGG-2
DT6
BHP6G
EF·G-45

P-G·-4S
H -6-4 S
HBGA G

HB6BG

lIB6CG

HB6P

EBG15G
EB624G
EBG25G
AS6G

TB50
TB7S
s-i
L-2
U H F6G

# 6
P rice

$ 1 5 . ~ r,

17.2:'}
1n,7li

7.25

15.65
14 .30
21.50

1.75
5.65
5.00
3.25
3.00

21.50
.ts.nn

25.00
25.00
•. 50

5.75

7.75

5.25

3.50
4.0U
3.50
9.00

.60

.60

.' 0
1.95
3.50

ILs.

31
31

"11

25
22

"2
10

7,
1

15
18

11
7
8

10

12

11

•5
7
6

[)Jo:SCHIPTION

iu'tower section
10' t op section (#25-9')
5' t op sect ion
3'4" shor t base sect ion fo r co n-

crete
Concrete base plate
F lat roof m oun t
Pea k roof m ou n t
Rotor post
Base p late (for dr-ive-In base )
4' d r ive rods (set of 3)
2' drive rods (set of 3)
Drive tool
Hinged Base plate
Alum in um erection thtuJ"(L-fits

models with 1" a nd 1 ~"" aide
rails

P ole only for E F ·G·45
H ea d orrly for EF-G....S
A djus t a ble house bracket (up to

I S" )
A djus ta ble house bracket (15" to

24" )
Adj ustable house bracket (24" to...)
Adjust a ble house bracket (u n i-

versa l )
E a ve bracket (15")
Eeve braeket (24")
Eave bracket (u n iversa l )
Accessory sh elf-circu la r plate

fo r m oun ting rotor Inside or
tower

'rower bU8bin g- l J.4" I.D.
Tower busb ing- H !i" I.D.
Rubber grom met (l pe.)
Rubber g r ommet (2 pes. )
S ide arm m ou nt for U HF &: FM

antenn as

# 25
Cat. No. P r-ice lb~.

25G $18.50 '0
25AG 19.50 3 1

S B25G 8.50 10

HP C-25G 15.G5 25
F R25G 17.(0 22
PR25G 21.50 "RP25G 1.75 2
BP25G 5.65 10
DR25G 5.35 8

DT2S 3.00 1
BPH2SG 21.50 15
EF-6-45 45.00 18

P-6-45 25.00 11
H-G--45 25.00 7
HB25AG 4.50 8

Jl R25 RG 5.75 10

H B25CG 7.75 12

Jo: U25 15G 3_50 ,
E B252 4(; 4.00 5
E B2525G 3.50 7
AS25G 9 .00 5

T H50 .60

nTB7S .60
s-i .SO
L-2 1.95
U H F25G 3. 50 ,
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The Ti-istao iHone Lower you can have
confidence in and feel safe about.

J
side and out af'ter fabrication for long,
long life.

The CZ-454 is a 3-section tower. each
20' long. It is complete as described and
weighs 380 lbs, The face width at the
top section is 12%". When extended.
the tower is 54' long. Lou Tristao rec
ommends a pad 30"x30"x2' deep of con
crete. The priee on this model is $350.

Similartv designed, is the 37' tower
comprising two 20' sections and weigh
ing 235 lbs. It is available for $240. The
concrete base recommended for this is
a 2' cube.

Both towers include a 2" J.D. mast
shelf so as to support your masting.
Pound for pound, this is one of the best
tower values ever offered and we have,
since taking on lhe line. sold a consider
able number or t hern . We cal'l')" the 37
footer, the 54-fuuler. and the new CZ
472 which is a 72-footer selling for
$485.

- -

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

Tristao

Towers
At the Boston AHHL Ham Fest this

past Spring. we were introduced to Mr.
John Hultquist who represented the
Tristao Tower Company. Although I
was impressed with his literature, I was
more impressed with ' the proven claims
about one of their products and so I
ordered one of each of their CZ-454 and
their CZ-437. When these towers sub
sequently arrived, I showed them to
many of the visiting firemen and we all
agreed this was a very fine product. It
is possibly the best value for a similar
product made in this country. The im
portant feature of this design pro
vides a crank-up tower with maximum
strength-to-weight ratio which does not
require any guy wires if the unit is
bracketed to the side of your house. Ac
cordingly, this tower presents an Un
usually clean appearance. It will easily
support a tri-band beam at 60'. It will
quickly and safely lower to a twenty
foot level when high winds are ex
pected. This CZ series includes a new
style winch with an automatic-locking
disc brake for constant safety. If you
should take your hand off the winch.
for example, the tower will go neither
up nor down. The winch is capable of
supporting up to 1500 lbs of downward
thrust. The design of the winch permits
you to padlock against unauthorized use.

This tower is a complete package. Re
sides the heavy diagonal bracing on all
three sides, the package includes the
rotating plate cut for the CDR rotators.
a hinged base plate for easy ereclioll.
steel brackets for attaching the tower
to the house. and even the bolts neces
sary to clamp the base to the concrete
pad. There are no extras to buy and
this CZ line is hot-dipped galvanized in-

AS
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Mosley

TA-33
The Mosley T A-33 is cons ide red to be a

most popular t t-l -band beam. \Vhen li stening
on t hf> ai t- , vou will hear man y refe rences to
its lI S C' . ('a d :\l os ll')-' I lH S au r-r-r-edr-d in m aking'
t r a p anten nas whic h wi ll keep uut t he mois
l ure a nd not break down a t a ki lo ,vatt. In the
early da ~..s of trap antenna des ig n, the r e
pla ceme nt of traps was indeed a p roblem b ut
I can a ssure YOU now that th is has been mas
tered and once erected, the trap se am itself
will not cause any difficulty.-

The TA-33 is a a-element beam and pro
vides outstanding performance on the 10, 15,
and 20 meter bands. It is exceptionally broad
handed and provides for very low VS'VR on
each baqd . F or example, on 20 meters, you c.an
cover the entire ra nge from 14 to 14.as with
a ratio of less than 2.0. This is naturally bet
ter on 15 meters and on 10 meters the h ighest
ratio for the entire band is 2.2. The TA-33 is
rated at 1000 watts DC input. I t will provide
up to 8 db of gain. Its front to back ratio is
20 db or better. The maximum element length
is 28'. The boom length is 14'. The t urning
radius if 15%'. The wind-load is 114 lbs and
t he wind-surface is considered 5.7jsq.f t . The
actua l weight of t he assembled an tenn a is just
u nder 40 Ibs, The TA-33 sells f or $120.99 now,
having recent ly gone up because of the in
creased cost of materia ls.

TA-33 Jr.
The same antenna in a sligh tl y s ma lle r de

s ig n called the T A-33 J u nior , is rated f or 300
watts A :\I or 1000 watts PEP on sideba nd. It
provides essentially the same gain a nd per
formance and costs but $8·1.30.

Classic 33
F or t hose wanting the best possible 3-ba nd

beam, the Mosley Class ic 33 is ava ilable at
$131.95. T hi s is r igh tly called the Trap Mas
ter. The essent ial specifications a re sim ila r t o
the standard TA-33 except t hat t he gain on
this antenna is approximately 0.3 db better;
the maximum element length is 29' instead of
28'; the boom length ha s been increased from
14' to 18'. T he turning radius has been in
creased from 15!h ' to 16'. The wind surface
rating on t his a nten na is Ii' and t he weight
is 60 lbs. The imp rovements in t h is an tenna
a re p r imarily mechani ca l although they do
fea ture a new matching system. T he f eed on
all of t hese a ntennas is a stand a rd 52-ohm
RG-8 coax. The en t ire family of TA-33's m e
chan ically matches with 2" masting and s hould
be u sed with the TR-44 or t he ham M rotors.

Hu bert W. Gordon Co. Ama te ur Radio Catalog

Mobile Anten nas
The new L ancer 1000 by Mosley is the fi rst

5-band operated mobile antenna r a ted for a
full k ilowatt which comes in a coiled caddy
case. The t ip on t he Lance r includes a corona
r ing. E ach a ntenn a is mechanically a djusted
to the desired band f requency by m eans of an
Allen wrench and each lowe r whip sect ion is
hinged secu rely by means of a wing nut a s
sernblv . The basic a n tenna opera tes on 10
mete r s w ithou t a coil a nd each coil a s may
be required for the other bands is designed
for optimum Q at an S \VR of 1.5 t o 1 or bet
ter, The range on 80 mete rs is approximately
25 KG; on 40-,'l5 KG ; on 20- 60 KG, on 15
100 KC ; and on 10-300 KG-before new ad
just ment is required. The price on these mo
bile Lancers f or t he complete a ntenna is
$79.61. The basi c antenna for 10 mete rs a lone
is $32.31; t he 15 meter coil is $8.07; t he 20
meter coil , $8.64 ; 40 meter, $10.90 ; 75 meter,
$17.05. The basic top whip sect ion is $8.09
a nd the coil caddy carry ing' case is $6.63.

' Ve carrv t he TA -36 in stock. T his is a 6
element configur-at ion using 4 elemen ts on 10,
3 on 15, and 3 on 20. This a nten na is rated
at 1000 watts DC input and matches 52-ohm
cable. Its gain on 10 met e r s is 9 db; on 15,
8.5 db; and on 20, 8 db. The f ront t o back
ratio is 20 on all bands. The boom leng t h is
24', The wi nd su rface area is 10.7/ sq.f t . a nd
t he a ssembled weight is 6U lb s. Its cost is
$152.59.

\Ve ca rr)' most of the Mosley line including
the E l To ro t rap d ipoles, t he vertica l a nten na
RV-4 f or 10, 15, 20, and 40 meters a nd priced
at $35.13; t he V-48 whi ch is t he best t rap
vertical is ava ilable fo r 80 a nd 40 meters at
$103.09. ' Ve also ca rry the V HF ScotchMaster
series including the A 568 p roviding S-elements
for 6 meter s a t $31.91. The 876- 8 has 7-ele
ments f or 6 meters a t $39.78 and the 892-8
has 9-elemcnts fo r 2 mete rs and is priced a t
$18.59.

The Mosl ey line is well received in the ama
teu r fratern ity a nd we a re pl eased t o st a te
that we stock it heavily- And use t hem, t oo.
See t he pi ctu re on t he har-k page.

••
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New-Tronics

•

We ca r-ry the complete Ne w-T ronlcs line of
mobile antennas including the standard
Hustler and the Super Hustler. Whatever your
mobile needs may be, you can be assured of
perfect performance with the New-Tronic's
Hustler. The standard rating for any standard
Hustler is 300 watts pep. This is conservative.
And many Swan equipped mobile units with
500 watts of PEP rating work with these
s tanda rd Hustlers. The Super Hustler has a
rating of 1000 watts.

There are two folded over mast a ssemblies.
One of these is t he 1\101 foldi ng at 15" when
the base is used on Tear deck or fender mounts.
And the other for bumper mounts folds at
27" and is their number MO-2. Because the
Hustler is specially cons t ructed with multi.
strand Litzendraht wire, the Q of their coils
is relatively high with the VSWR being less
than 2 to 1 from any center frequency set
ting within the followi ng band widths:

10 meters-Approximately 100 to 120 KG
15 meters-Approximately 100 to 120 KG
20 meters-Approximately 80 to 100 KG
40 meters-Approximately 40 to 60 KC
75 meters-Approxima tely 25 to 30 KC

• . - - - - - -
I .

•

\Ve also carry in s tock the Coveya -6 s ix
meter card ioid pattern antenna a t $39.90 and
the Cliff Dweller, which is the only remotely
tuned dipole for limited antenna space of 75,
40 and 10 meters all in one antenna. The price
is $149.50.

lllU.2 Same construction a s Model Bl\I-1 except
without base. \Vgt. 1 lb. 4 oz $·1.95

Hustler Trap Vertical

The newest trap vertical, the Hustler Model
4BTV selling at $32.95, is now in stock.. It
opera tes with better than 2-1 SWR and With
the legal limit of power on 40 meters through
10 meters. 52-ohm coax is required. You may
operate on 80 meters by adding a standard
RM75S Super-Hustler when you use high pow
er or a regular RM75 for 300 watts or less-to
the top of this antenna when you install it .
No guys are required. The clamps furnished
are stainless steel. The overall height is 19' 8".
This antenna promises to be a most popular
item.

bumper. Assembly is held rigid by two 'Y1 a"
HJ" bolts at the top of the bumper and st ra p
clamp at bottom. Minimum clearance between
bumper and car body r equired. Base is standa rd
New-Tronics, Model C-32. Hardware is cad-
mi um plated. \Vgt. 1 lb. 13 oz. $6.95

91" . ... . .... . . . • . . . . .. . . . .. . . . .. . . . $24.95

78" $15.95
Rl\I-·tO-S 40 meter resonator. max. 92"-min.

76" . . . . . ... ..• . . .. .. .. . . .. . . . . . .. . . $13.95
RM-20-S 20 meter resonator. max. 8a"- min.

Wgt. 12 oz.. .. .••..... . .. .•. .... . .... $6.95
RM-20 20 meter resonator. max. 83"-min. 78".
\Vgt. 13 oz $7.95
RM•.j,O 40 meter resonator. ma x. 92"-min. 87".
Wgt. 1 lb. 4 oz $9.9.;
RM-75 75 meter resonator . max. 97"- min. 91".
Wgt. 1 lb. 7 oz $11.95
RM-IO-S 10 meter r esona tor. max. 80"-min.
75" $11.95
Rl\I -15-S 15 meter r esonator. max. S1"-min.

Wgt. 11 oz. .. .... . .. ...... •. . ... . .. .. $5.95
RM-15 15 meter r esonator. max. 81"-min. 76".

87" ... . . .. . .. ... .. •.. . .... ..... . . .. $19.95
RM·75-S 75 meter resonator . max. 97"-min.

Antenna Assembly Consists uf One 1\Iast and
One Resonator

)10-1 54" mast folds at 15" from base swivels
3600 (for rea r deck or fender mount) .

riB~2 2512'~~st' f~id~ ';t' 27;" i~~~' b~~~' ~w~~~:
360' (for bumper mount) . Wgt. 2 lb. .. . $7.95
RM-IO 10 meter resonator. max. 80"-min. 75".

BM-] Stainless s teel s tra p fit s against any
shape bumper yet is inconspicuous. Length of
strap permits mount to be a ttached to any

AlO Herbert W. Gordon Co. Amoteur Radio Catalog
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For the RG8-16¢ a foot in quantities of
less than 100 feet, for more than 100 feet
- 14¢ a foot.

Fur the RG g foam-quantiti es of les s than
100 feet-19¢ a foot, for more than 100
feet- IG¢.

For the RG58-Jess than 100 feet -c-Ue a foot,
100 feet or more-e-Sc.

F or the RG59- less t han 100 feet-9¢ a
foot, 100 feet or more-s-Se.

For Multi-connector cable, 8 wire type as
used w ith t he Ham 1\I-12¢ a foot.

F or use with a TR44. 7 wi re cable is like
wise 10¢ a f oot.

F or AR22 the p rice is 51h¢ a foot.
PL 259 connectors are 50¢ each when pur

cha sed five at a time, otherwise they are 59¢
each. The adaptors to con ver t t hem to small
coa x are 16¢ each. The adaptors which con
vert the UH F fittings t o the RCA p hono fit
ting are $1.15. This is the 1\144. we have all
of the other types normally found or wanted
including the B N C. t he type N. the type HC
and so forth . F or your speci fi c needs write
describing the RG number that you wish and
we will quote you promptly.

RGS8 COAX BARGAIN . We were just able
to fi nd on November 17, 300 10" meta l spools,
eac h wou nd wit h 100' of factory·fresh RG58
coax. This material, mode by Phalo, is priced os
a special at $6.95 in one of our grea t mail orde r
catalogs. You can buy it from me for $4.95 .
This is standard 52 ohm cable which ca n be
used for general amateur or TV purposes--o
remarka ble va lue when you consider that t he
reg ular price is about double. So, stock up now
ond seve.

This is ou r most popular Balun. It sells for only $12.95.
It includes a built-in lightning arrester. It matches st a nd
ard UHF coax , RG8, RG9. RG II and RG 13. The balun
is a m atching device which couples an unbalanced coaxial
f eed line to a balanced dipole. As such it improves the
propagation efficiency of your transmitting antenna. The
W2AU balun is made in two models. Either the 4 to 1
ratio for cou pling a 300 ohm antenna to a 75 ohm f eed,
or the one-to-one ratio normally u sed with RG8. This
balun serves a s a center insulator. You do not need a
se pa ra te cen te r insulator when constructing your long
wire dipoles . T he physical design of t hi s unit will with
sta nd a 650 lb. antenna p ull and the balun is broad banded
to operate between 80 and 10 meter s . \Ve have a com 
pan ion PL259 which is eng ineered to wi thstand t remen
dous pull. This is a specia l unit which ties together dif
ferently. It a ssembles like the type N connector and we
recommend them specia ll y for u se with these baluna.
\Vhen so used you will have no fear of the coax becoming
loose f rom t he PL259 no matte r at what height you sus
pend the balun. The special PL259 is $1.50 each. \Ve have
had hams come in who have tried this balun and want a
second and a third. The results, they say, are worth it,
and I agree.

The W2AU
Balun

Coaxial Cable
And Connectors

'Ve have over 100,000 feet of coaxia l cable
in stock including a ll of t he popular types. \Ve
carry the multi-connector ca ble for the CD
Ham M, the TR44 and the AR22 in stock.
S pace does not permit the complete li sting' of
a ll of ou r cables and connectors .

In the past two year s civil unrest and na
tionalist independence movements have made
headlines. T he declaration of independence in
Rhodeala has vit ally att:ected the c?pper pro
duction In nearby Zambia. The continuing- un
rest in Chile and Peru, the fermenting of
st r ife and st r ikes has likewise taken QUI' at
ten t ion . The const a n t eroding sh r ink age of the
dollar is known to us all.

Nowhere has t he impact of t hese movements
been more pronounced than in the p rices of
metals and especia lly in brass and copper mill
products . The London market price on cop per
today is close to t h ree times what it was bare
ly eighteen m onths ago, and we don't know
from d ay to day where the p rice will stop . To
protect t hemselves , manufactu rers who su pply
this company with coax are now quoting me
May and June deliveries at a price to be es
tablished then. Based upon t hese facts the
prices that we cha rge a re a s f ollows for '( '001
man number s.
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IC D E Rotators

.'
Now that [ am in business for myself, I carry t he complete CDE 1'0- j

tator line. They all have the same appearance and, in effect, the same
housing, The smallest number selling for $33.95 is the AR22. This model '-III'
is entirely suitable for small 6 meter beams, most 2 meter beams, uud ---
practically every TV a ntenna. TR-44

The next model up, the T R44, surpa sses all T V-Fl\l rotators in wi ncl rea is ta nce , to rque , a nd
dead weight load carrying capacity. One of the feature s of the TR44 is a built- in braking sys
tern that insures that the antenna will be held in place. This is a disk clutch brake arrange
ment which is di sengaged when the motor is energ ized. The TR4·1 includes a zener regulated
meter indicating s ystem and the whole package sells for .,. 69.95.

The advanced Ham-M is the best rotor system availahle to t he ham a t a modera te price . It
is capable of suppor t ing a 1000 lb. dead weight, I t incl udes a heavy solenoid brake which will
withst and u p to 3500 lba. of torque from wind pressure. The Ha m-l\l is desijrned for either
tower or mast mounting a s is the case with the AR22 a nd the T R44. It is s upplied with a pre
cisely calibrated m eter cont rol unit to indicate position t hrough 360 0 of travel. The Ha m-M
sells for $129.95.

If you will look on the back cover of this ca ta log . you will se e an illustration of on e of our
towers and t he Christmas tree which is on it. Here we use a Mosie)' T A36, a Cu sh-Craft 10
element 6 meter-beam, an I'l-element 2 meter beam and a Kreco 10 mete r ground pla ne . This
a ssembly is very large and yet the whole k it and kaboodle is hand led with ease hy the Ham
M. This sho ws the confidence I place in t hese products.

Mun y yea t- s ag o I put up a tower uud put a Iul t-rledued ti -metcr heum on
it of educated aluminum made by my fr iend W2BDS. This beam had a
?4' boom and s ince I was naive about the subjec t, I proceeded to buy and
instal! at the top of an 80' tower the best rotator t ha t the XYZ Dist rib
utmg company had to sell . It lasted about 8 weeks. Oh, these people were
good to me. 1 shinnied up the tower and on a cold blustery day wished
I was never born-but somehow or other I got the rotor down, took it
hack, whereupon these kind people gave me a replacement . Ag ain I went
up t he tower a nd again I had opera t ion for about 6 to 8 weeks. "l it h Ll u
second fai lu re, J decided t hen a nd t here t hat I would use only the b('sl
rotor I could buy which proved, of course, to be t he B A M-:\l Model Illude
by CDE.

o
,~

•
- • •

TX-62

CB

•
•

Ameco
In t he Ameco line, we have chosen to stock t he TX-62
and it s companion VFO , the 621. We have thei r Nu Vist or
preamplifier for 6 and 2 meter s. We ha ve t heir CB li ne of
conver te r s of 6 and 2 meters. \Ve have a limited number
of CN line high-quality converters . We have their all
band amateur converter, their C:\I A , and we have their
code model oscillator CPS, and thei r code practice records
and radio amateur license manuals .

The TX62 is an inexpensive com pact VHF transmitter.
It is easy t o tune because a ll circuits except ing the fi nal
are broad-bande d. The meter will read eithe r RF out put
or grid current and the transmitte r will work efficiently
on both 2 and 6 meters. The crystals used are inexpensive
8 :\lC types. The power input to the final is 75 watts,
phone or C\\'. The unit includes a solid st a te power supply
and will cover 50-52 )I C on 6 meters and the whole of
the 2 meter band including :\IAHS and CAP frequencie s.
The pr-ice of this unit, fac t ory wired, is but $149.95.

Ameco makes a very tin t' com panion VFO. It is a highly
stable unit , transistorized, with zener diode regulation . It
operates from U 5\' AC a nd provides 8-9 MC ou tput as
may be required for 6. 2, or 11~ meters . The factory wired
price of this VFO-621 is only $59.95.

Am eco is a very popular line, well thought of, and very
pract ical for most ha ms to use.
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:\fnn y jlOl) '[ ham stO l"t-~ huve to CatTY must o r the ua ua l
ham acce-isor-ies , \Vhell we firs t o l.e n(·.1 we were a sked
f O l ' Vil ll'0l' le x and we we re obliged t o g e t these. We
a rt' now p lt'flEed to advisc ou r friends uf the availabili ty
of a com plete line of Vibroplexes i n eludin g- t he Vf bro,
keYf"r w hich is used wit h automatic eleet.rrmie kt'yinl(
cneutts. Th is is t he p a. ldle t ype device with three
terminals which w ill enable )'ou to p ropel'ly operate
1I n)' o f t he stan dard popular, au tomatic. electronic key
ing circu its. \\'e de not ca r ry in s tuck the VibrOllll:'x
carryi ng ease, but we cet-tainly ean I(l't it for you
quiekly and we ca n a r r ang(' to have any Hug eng-raved
with yo u r n a me o n the base for on ly $1.50 extra.

The Im p ro u ·d " O riJrinal" V lb rople lt
T his areat new V ibro lllp x is a s moot h and easy work
ing DUG. It has w on fam e on land and sea for its clarity.
o r ectslon and ease uf manipulation. Can be alowed
down to 10 words Ilt'r mi n u te or If'l<ll or gearl'd to as
hig-h rure of sph-.I as destred.
Sfa mlard -c-Dh rornlum t on parts, grey buse. $24.95
De L u xe-Chro m iu m b1l>le a nd top 111I 1·tS. w it h feweled

movemen t, $29.95
New Su per De L uxe " P rese n t a tion" Vibroplex

New nutent ed a djuatnble m ain IIpri ng afrords w ider
rRnge of s peed tha n ever ob teined before i n seml
nufomnt ic t rn nsmit tin e key. Beautifulh··dt"lliICned with

Vibroplex
1 " , li _~heti vhrumium 1)I"t'{"isi"n"",1 m achi ned J-IHI1.S m ounted
on a 24K 1("ltl' lllatt"t1 base top with colorfu l red 8witl'h
k nob. fin)o:e l" fln d thumb piece . T h is ne w Super· De Luxe
" PI"<,~e nt·, t i" Il " Vil ll'o"le x key flffo rds a li fe -time o f
l' <' luli n g enjoym(·nt. H ar-d er- t hun m etal . the jewt'!s in th is
ke y reduce frietion, ma int ai n " moot her, e asier npern
t io n a nd l,rololllC l ife . $39,95

T he " Li2"h t n i nK" lIu lo(" " Vib roplell
Flat pe n dul um m odel . W eip;h t 3 lbs, 8 oz .
Standard-Polished Ch rom iu m top pa r te, g rey base.

$2 3.95
DeL u xe-c- Pofis .hed C h rom ium base and top parts, w ith

j e we led movement. $29.95
Tht' "Cham pion" Vibroplelt

Without circu it c108l.'I', Standard finis h only. Chromium
fini shed tOI' parts, w it h greY crystal base. $19.95

Th. -mue Ran-I''' Yibro pl.r
gtandard-Fini..h Chromium top I'arts, grey base $2" .95
()t>Luxl.'--Polished Chromium baae and top parts, with

j e weled movement . $29,95
O ver the Yean . We ha ve had many requests for V ib ro
plex parts to be used for construction of a keyin 2
mechanism for an electron ic transm itting unit. Th is
heeutif'u l a nti most e fficient "Vi bro-Ke)'er" is ideal fo r
this job.
Heau t lf'u l b. 'hee colored baae, stee 3%" 'It 41,(,", weigh t 2%
pounds. Same lnrge she con t acts as f urn ished o n Delu xe
Vtbroplex. Sli me main f r a m e a nd super fi n lahed par ts as
De luxe 'vfbroplex. Colorful r ed fin ger a n d t h um b pjeces,
Ha ll t he same smooth a n d celUlY operat ing Vibrople x
tru n ion lever. $1 8.9S. De l uxe Finillh $2" .95. A ren l " rjem"
ndiuatahle to s u it )-'our own "taste,"

Dow-Key

W ith type N , UN C,
TNe or C C() nn"'t'tOI'~·

$15. 75
15.75
21. 75
18.7 5

other t han U IIF.

)1,1",1..1
IlK 78-2
UK7l:\ - :~

D K78·6
DK78·T
· S " ec if y

Type
D KF2
U K60-P
DK201
DK202
DK210
DK211

UK 78 S" r i.....
Ma n ual ('oaxial S w lt f he...

Dow·K('y Com pany's manual !'('rie" o f eunxhl1 n ·llIYB
w ith exce llent R. Io'. characteris tica (not wafer sw itchNl).
Available in four ('onfilCurationS-8ingle pole two th rnw
( D K18·2), sinsrle pole three throw (DK78-3) . .. inlo(" ll' po le
six th row fD K7,l1·6) , and transf"r switch fD K7S-T).
SPECIFICATIOSS : R.F. Ratings: 1 KW to f,OO nll.'.
VSWR a nd 1lI0 lation: See curvet!. Impedance: fill ohm.
Contacts : Fine Bilver. o t he n available u pon I"Ml uest.
C"nneetors Available: U HF are s t a n da rd , t)'J>f"Il N, RNC .
TNC and C are a lso available. Operating Temperature
Range: -55 dt'&"ret:'8 C. to Plus 85 degrees C. Finillh :
Coaxial c:onnecton-silver platced, Body-black anodized.
:'Ilounting"ll: Requ ires o n e 7/1~ dia. hole and o n(' 5 / 32'"
tlia. hole. Weight: 10-oz, S ize: 3" diameter x I%," dt>ef'>.
r.uarantee : Guaranteed for a period of one year. If
f lJulty within once Yl.'ar t he Bw itch will be repai red at
11(1 c harlo("e oth.. r tha n 75e for handling and mRilinlo(".

P R ICING
St..an dard Mode l

\\'il ll IJHF con nect" !,,,
$12.75

12.75
15.75
15.75

type of connectors dt.'lli!·"tI if

to 1 from 0 to 500 mc; Isulatlon-c-grenter than 30 db at
500 me. Inc rea..t!>I 6 db per octave below 500 me: Loss
If'SS than 0.03 db at 30 m c t Life expectencr-e-ever 1.000,
000 operat ions; 50 o hm impedance.
COI L VOLTAGE AVA ILARI.t:: G. 12, 24 , 28, 32 , 48,
110 a nd 220 D .C. and !i0-60 c ps A .C. (add it ional charge
of 901' for 110 a n,l 220 vDC)
H.F. CONNECTO ItS : T ype U H F are standard. TYI'e N ,
IlNC, TNC II n tl C crm nector« u re avutlable,
GUA UANTEE: Guanm teetl rtlr a per-iod of on e yeur .
If fli Ult y wlthi u one year t ill' ..witch will be rel>lti r . ·d a t
110 t'harge ot ln-r- tha n 751' fn l' h un, l1iIl j{ and mliilin~,

('.. allial ('o n n l'c· t o r,. a nd Ada pt. rlf
Conn ..dol' D""'t' r il , l io ll Net E ach
lHU' DOlllo l.. :'Itale ... , ... , _,. . . . .. . . . $ .!5
U HF Ila lwl mount Iemale .. " . . . . .. . .70
U HF pe n..1 m ount male . , . . ,... .... . 1.25
U H f-' double female . 85
U HF f..mafe to ma le "hono _ 1,2 5
U HF mall' to male nhono •.•.•.. _. ... 1.%5

() Kt'%-f'onnt' chH'
Doublf' " 1&1 .

A favor-ite everywhere. Pret'ilSinl1 matle . rugged locking
type. S ilver 1,h, I",,1.

DKIo'-2 .. . . . ... ... .. . . . . . . . •. . . . . . . . . . , . $.9 5

P rac tically all of the antenna relays sold in this coun
try to individual hams come from Broomfield. Colorado
where they are made by Do w-Key. Gordon Dow hag
s ueeeeded in s pee ializing in one k ind of product and has
done verv well w ith it. w e ca rrv practically the entire
Dow- Key li ne in 12V, 4,l1V, 110 AC confillurations and
we carry t he double male connectors wh i..h M r. Dow
()J·hdnli ted.

HK 60 St'I'ie~

The Dow-Key DKr.O sc ri ..M of conxiu l rt·l u)·g nre rugRl',lly
lmil t aud Individ unlly inlll"'c tt'd for eompt ..te dependubtl
it y , Beca use of the tl u lI.]jt y a n d ade pta hilit y o f t he relavs ,
t hey a re now being IIs ..d in a m uititude of application ll
- inc1u tl in2 m il it ary, Industrial. t he amateu r fie ld . etc.
COIL R ATI N GS : 6 . 12, 24 . 28. 32. 48 , 110 and 220 V
DC (iii 2 watts, 6. 12. 2'-. 110 and 220 V A C @ 6 VA,
50 - 60 cps. Special coil \'oltages aV:Hihlhle o n request.
Coil terminals are ~oltl..r con nect tc ne t.....d-through In
5ula to",.
r .f. RATISGS: 1 kw power rat ing to oOOmc. 20 watt
power rating to 500 m c in D K60-G anti DK60-GZ in
df'~nf'ra-h:f'd position . T he D K60-G and D K60·G2C have
a special Isolation connector in t he de-energized poaltlon
to reduce c rossta lk to a mi n im um.
AUXII.IARY CONTACTS : F orm 2C (DP DT) o n DK60
2C and DK 60-G2C. Bifurcated contncts rated at 5 a m ·
pert'll at 110 V A C n on -induc tive .
VSW R: L ess than l. IG :! f rom 0 to 500 m c (50 oh m
lORd) . 72 oh m r e lays ava ilab le.
ISOI ,ATI O N: Greater than 60 d b @ 10 mc in DK60
Rlltl DKI10-2C. Greater t ha n 100 d b from 0 - 500 mc in
DK60_<: and DK60-G2C w hen in t he enerlo("ized J>Ollition,
OI'ERATISG T IME : 1"""'8 than 30 miJIIseconds from
Jl l'I.]jt'Jltion of coil voltft2e; 1('8S than 15 milliseconds
I->t·tw~n t'(lntaCt8.
~TA s nARn REI.AY S WITII Tyn: I ' IIF CO S S EC
T ORS ISCI. Um·; :
DK 60-SPDT r.f. IIwit t'h $12 .'-5
DKGO·G-SPDT r. f. IIwilt'h w it h s lwei RI "isolation" eon·

n"ctor in d...,.Il ....Kiz.,.J lH»<ition . . , .... ,., . . , .. $l ~.10
DKliO·2C.SPDT I".f. "w it ..h with U f'DT au xiliary ron-

tltcU! , $1-1 .35
i)KtiO·( i:.!C·SP !Yf r.f. s w itd , \\it ll IJ I'UT auxiliury ~"n_

tl"'h~ an d ~ 1'''''i"J "i"ol"ti",," "'"' llt"' I"I' ill .1.... 11<' 1··
v.i·, l 1l06i1iu lI, , $15.6;,

(}K2-ti ll Uoubl.. I' tl lt' 'I'hr tlw S ", ik h
A UI'I,,1' ctNIlliu l ..wit ~h for s witt' h i n K tVo n c' t>u"ia l lin.."
s im u lta n..owly.
S P E CI F ICAT IO N S: Io'l't·tlu",ncy rang(' - 0 to 500 mc:
Power rating-to o ne kilowatt; VSWR-It"!lll than 1.15
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E. F. Johnson Telegraph Keys
We ca r ry almost the complete line of E . F. J ohnson

Company telegraph keys and are pleased to make them
available to our fri ends. I

H ea vy diecaat bB>le. chrome plated key arm, well insu
la ted for heavy duty service. L a r ge quarter incb coin
s il \'e r contacts. Im p roved Navy-type knob. Adjustable
s teel bearinlrS. Ipring design give light keying touch.
IU-3%O black wrinkle enamel base $".95
IH.321 l>oli~hl.'d chrome plated base 5.85

PRACTICE KEY

An inexpensive practice key. perfeet in design fo r the
beg inner. All the metal parts are n ickel p la ted. Fur
n iah~ with an adjustable key arm, spring , and smooth
action hearinp. Contacts are %" coin s ttver.
114· 300 molded phenolic base $2.-10

PHESOLIC BASE KEYS

H iKb quality key with adju6table bearinKS_ Imp roved
Ipring·piKtaii eonneenon. 78" coin s i lve r contacts. n ickel
p la ted m etal parts.
11"-301 molded phenolic base. no switch $2.50

IU·310·3 black wrinkle. with sw itch
1U-311 chrome plated, no switch
lU·311 -3 chrome plated, with sw itch

IIEAVY DUTY KEY S

• • • •• ••• • • • •• •

• • • • • •• • • • • •••

• • • • • • •• •••• • •

".2.:i
5.50
6.50

STANDARD KEYS

H ea vy dieeeet base. Smooth adjustable bearings. P rovf
8ion fo r pluggioK in semi-automatic ke ys. %" coin silver
cont ac ts. A hhth Quality key a t low cost.
1I.f, · :no hlack wrinkle, no switch • • _ _ $3.50

HIGH SPEED S T A S DAR D K EYS

F ully adjustable spring tension, contact spacing and
bea rings. Brees base and binding poets, instrumen t lac
quer finish .072"" p latinor eontaets.
11"·100 n.f,S ke y, satin brass, no switch . .. . ... • . $6 .95
tH .IOO.3 M·IOO key, sa tin brass, with sw itch ... . . 7.95

Popular Johnson Transmitters
The J ohnson Viking line has been sold by the tens of thousands to hams ,,11

over the world and many fellows have cut their eye teeth on this fine product. We
ca r ry and feature the following items:

VIKING "A DVENTURER"
An ideal 50 watt CW transmitter for the novice or exper ienced ama
teur. Effectively TVI suppressed ... built -in power supply . . . Hand
switching 80 through 10 meters. Operates by crystal or exte rnal VFO
control. Easy to build, easy to operate. Com plet e with tubes, less
crys ta l and key.
Ca t . No. 240-181-1 Kit .•... .. . .. .. ... ..... .. . . Amateur Net $69.95

VIKING "HANGEH II"
Tops for opera ting convenience-enough power for world-wide con
tacts ! Also serves a s an RF/audio exciter for high power equ ipment.
Built-in Vl<~O or may be crystal controlled. Bandswitching 160 through
6 meters. 75 watts CW input-65 watts phone. TV! suppressed-with
tubes, less crystal, key, microphone.
Cat. No. 240-162-1 Kit Amateur Net $249.50
Cat . No. 240-162-2 Wired Amateur Net $359.50

' ·IKI NG "CIIALLENGEH"
Ideal for fi xed sta t ion, portable or field day use, the "Challenger" is
designed fo r fa st, easy tuning, excellent stabilit y and plenty of re
serve drive. 70 watts phone input 80 through 6; 120 wat ts C\V input
80 through 10 . . . 85 watts C\V input on 6 meters. \Vide-range pi-net
work out put-effect ively TVI suppressed-c-excellent keying system.
For crystal or exte rna l VFO control. With t ubes.
Cat. No. 210-1 82-1 Kit Amateor Net $124.75
Cat . No. 240-182-2 Wired Amateur Net $169.75

VIKING "6N2"
This Compact VHF transmitter is rated at 150 watts CW and 100
watts phone. Bandswitching 6 and 2 meters-may be used with t he
Viking " Ranger 11" or similar power supply/ modulator combinat ions.
Crystal control or may be operated by external VFO with 8-9 mc out
put. With tubes, less crystals , key and mike.
Cat . No. 240·201·1 Kit Amateur Net $149.50
Cat . No. 240·201·2 Wired Amateur Net $194.50

Adventurer

Ranger II

6N2
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tion and 8 amperes in DC transmit position.
'Vhen used on AC, it draws only 100 watts.
The rating of the 2-meter Sidewinder is 20
watts PEP, 6 watts for AM and 20 watts for
C'V. The sensitivity is 0.5 microvolt for db
signal plus noise to noise ratio while the band
pass is 3.1 kc from a specially designed crystal
filter. The unwanted products are down 50 db.
The Sidewinder sells by itself for $399.50. Its
AC supply is $73.50 and its companion DC
supply, $79.50.

We also carry in stock the 2-meter linea r
amplifier model 903A which is rated at 500
watts PEP or 300 watts on AM peaked. It
requires only 5 watts of excitation and works
into a 50-ohm nominal output. Its weight is
60#. Its dimensions are 8!h" high" 12%"
wide, 17%.6" deep. These units will cover ad
jacent MARS frequencies as well as the ent ire
2-meter band. They employ a 4X150A tetrode
in an AB, configuration and require only 5
watts of drive.

The 6-meter Sidewinder is an original de
sign and covers the range of 49.975 to 54.025
me, Unwanted productions are down a mini
mum of 40 db. This transmitter has the same
power rating as its companion Sidewinder and
the receiver is likewise similar in sensitivity
to its 2-meter brother. The model 910A trans
ceiver measures 9!h" wide, 5 'Ih" high, 9" deep.
It is priced at $399.50. The DC and AC sup
plies are in physically similar cabinets but
only 5:')16" deep. The weight of the transceiver
is 11# and of each supply 14#. The companion
500 watt linear amplifier is Gonset's 913A and
is priced at $339.

• •·C

Gonset Linear Ampl ifie r

Modern
Gonset

Amateur Equipment

Gonset Sidewinde r

we have the complete line of the modern
Gonset ham gear including the popular Com
municators, Sidewinders, and the respective
llneara.

Remember that Gonset makes the only 2
meter sideband transceiver and that this unit
was designed to operate in either a car or at
home.

The model G-50 has enjoyed an enviable
reputation for years as an advanced type
Civilian Defense communicator. It is really a
complete station with 48 watt input, a dual
conversion receiver and power supply all in
one package. The G-50 covers the range of
50-54 meso All you need do is plug in the
power, microphone, and connect up the an
tenna and you can thrill to the excitement of
n-meter DX.

The G·50 includes a 6146 tube with a pi
network capable of matching an standard co
axial lines. The multiplier stages are tracked
with the accurately calibrated VFO. There
is a spotting control and a built-in low pass
filter which attenuates all hannonics and
spurious emissions above 65 moe by 80 db or
more. This package includes a built-in speaker,
calibrated S-meter, and planetary dial drive.
It measures 7!h" high, 13" wide, 12!h" deep
and weighs but 29#. The price on the G-50
for standard operation is $367.30. For official
CD use, the G-50 is priced at $389.95.

The 2-meter Sidewinder noted above is very
small, measuring 8%# x 4%" X 71)16" and
weighs only 10~#. Either AC or DC supply
measures 8%10 x 4%" X ~6" and is intended
to clamp onto and plug into the rear of the
transceiver making what appears to be one
complete package. The 2-meter Sidewinder
covers the entire 2-meter band in four seg
ments, 1 Mc wide. Completely transistorized,
the set draws only 1.05 amps in receive posi

T :--....-:-----=------,
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Swan 350

Get with it, fellows! Get Swan!
I have written a great deal about Swan in

the past year, my ads having appeared in 73
Magazine, and other magazines as well. Suffice
to say that I consider Swan to be the over
whelming' choice in America today for small
transceivers More Swans have been sold than
all of the other brands put together and this
is not an exaggeration. The fundamental r ea
son why America has taken to Swan is the
fact that you get the most for your money in
this set-the maximum frequency covera ge ,
the most power, and the greatest choice of
options on accessories. Swan is an attractive
piece and Swan sounds good when you Hsten
to it on the air.

' Ve carry the complete Swan line, and be
cause we keep in close touch with the factory,
we can introduce new models to t he public
before other distributors can. For example, we
have sold more of the Model 250 6-meter s ide
band transceivers than any other dealer a s of
October 1966, and we will shor tly have the new
6-meter kilowatt linear with 2000 watts of
PEP. This will sell at $543. with tubes.

The lar -gest seller continues to be the model
~50. This is a 5-band complete-coverage trans
ceiver providing AM, C'V, and s ideband opera
tion. Its companion is the Model 400. Let me
describe the difference between the two. The
350, with an appropriate power supply is a
complet e package requiring- only a microphone
and a suitable load. The Model 400 requires an
external VFO in addition to a power supply,
microphone and load. In ot her words , t he 350
has a VFO; the 400 does not. The 350 was de
signed to be a basic set, providing the means
for the owner to add the accessories of his
choice. For exam ple, with the 350 you can pur
chase a calibrator a t $19.50. This will enable
you to have lOOkc markers throughout the
set's spect rum and it is easy to install-t akes

only about an hour. If you are one of those
rare fellows who wants to defy convent ion and
operate on the opposite sideband from most
of the gang, the other s ideband kit is available
for only $18. Ordinarily, of course, t he 350
comes through with lower sideband on 80 and
40, and upper sideband on 20, 15, and 10. By
contrast, the Model 400 includes the calibrator
and the opposite sideband and a built-in
spea ker . You might think of the 400 a s being
a deluxe version of the 350. The price of the
350 and the 400 is the sa me-$420 each. Oh
yea, I forgot a most important part-the
transistorized VOX. The model 400 includes
the VOX, but it is an a ccessory for the 350
and costs $35.

If you want to do it up brown and get the
400, there is a choice of three oscillators or
VFO's. You can get t he Model 410 which is
essentially t he sa me Vll'O as is normally found
in the 31)0. This costs $95 but, unlike t he 350,
it provides for 8 ranges of 500 kc each with
calibration better than 5kc on each band. The
second is a cr-ystal-controlled MA RS oscillator
which will enable either the 350 or the 400 to
reach any frequency from 3 to 30 megacycles,
and is a va ila ble for only $45, less crystals. The
third oscilla tor is the mobile model 40GB sell
ing at $75. This, in reality, is a control box
and VFO combination. When used with the
400, it permits operating the transceiver in the
trunk of the car and the controls themselves
can be conveniently mounted underneath t he
dash. It is very small and compact. It includes
an R F gain control, a jack for t he microphone.
etc. Another accessory is the remote control
kit for trunk mounting of either transceiver.
This is only $25.

One of the specific reasons why hams like
Swan is t he flexible design of the power
supply. The standard supply, their model

Swan 400



Swan 250

Swa n Mark I Linea r

order of stability. They have a separate con
t rol for audio gain and RF gain. They have a
noise li miter for impulse-type noise such as
spa rk plugs or stat icl and they have a vailable
a specia l calibrator l or 6-meters. This uses a
500kc crystal a nd can be a dded for only
$19.50.

Swa n's Mark I linear complete w it h t ubes is
$fi43. It is s tyled as per the a ccompanying
photograph to match the appearance of their
transceivers. The unit w ill operate cool with
a pair of 3-400Z's and produce a maximum
rating of 2000 watts PEP input. In other
words, you ca n r un a t housand watts of DC
input. This is a moder n air -cooled unit with
solid st a te rectifi ers engineered as a mate to
the models 350 a nd 400.

we have t he other Swan products in stock
including their antenna s, and we hope to have
their model 500 transceiver when it is first
In-ought out. Swan products are gua rant eed
Loth by the man ufacture r a nd ourselves and
we are proud to state tha t wit hout exception
nil Swan service has been accomplished in our
own well-equipped shop. Swan t ransce ivers
have a velvety smoothness about them ; they
a re easy to t une ; they a re engineered to pro
vide t he maximum safety for t heir fi nals, and
if you use them into a proper load, you will
have one of the best pieces of communications
g-ear available.

•

j
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117XC, sells for $95. It includes a small
speaker , a phone jack, and a neon indicating
light, and, of course, it matches the style and
dimensions of t he 350 and 400. It may be used
with either the 350 or the 400 and, by the
way, many of you hams have learned to your
disappointment that you cannot easily make a
supply to do this specific job. The reason why
the Swan supply is unique is that it has the
ability to deliver a hundred volts of bias at 100
miJIiarnperes. Additionally, it provides 12 V
DC at 250 mils for operating relays a nd of
course. the convent ional 800V and SOOV. But
don't let me stop here. The Swan concept on
power supply engineering makes it possible
for you to use this sa me supply if you want
to operate mobile. AU you need do is to pur
chase their Model 14X for 12V grounded nega
tive applications or their Model 14XP for
grounded positive cars, and then plug this
module into the back of the standard power
supply. Some of you will only want to operate
mobile, especiallv those who a re on the Toad
all of the time. ·Swan has the a nswer : Don't
I:my their console with the speaker and phone
Ja ck. Just buy the DC module and the ba sic
AC supply. This is their model 14-117 a nd
costs only $130, and, if you star t out like t h is
and later wish to conver t, vou can buy the
matching console f or only $20.

I think, when you evaluate the cost of other
manufacturers' products, you will find it less
expensive to put the Swa n in the car to start
with than other brands and certainlv far less
expensive to get a combination supply.

The 6-meter 250 ha s created a storm here in
the East and more and more model 250's can
be heard ni~htIy around 60.110. The price on
the model 250 is only $325 which makes it pos
s ible for the average ham to get on side band
for less than the price of AM models of com
para ble power. Indeed, a one popular A:\( unit
nrovides only 48 watts of input at a price of
$367. Here is a chance to eet 250 watts of
sideband operation for only $325 plus the price
of a Swan supply. The Swan 250. like the
other Swan models, uses a transistorized VFO.
The basic oscillator is multiplied by three iso
lat ed and amplified, and t hen when added'to a
1O.~ meeacycle filter produces output at the
desi red 6-meter frequen ev. By goine- down to
1 ~ megacycles, Swan achieves a relatively high
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A thoroughly satisfa~t~ry microphone !or J'!lo
bile application is Astatic s model 531 mobile mike
which we sell for $7.50. This is a high perform
ance ceramic microphone with a tailored response
for maximum clarity and intelligibility for
speech frequencies. It has a h~gh impa~t plastic
housing with a 3-conductor shielded COiled cable
5' long. when a ham comes .to us an~ wa~ts a
practical microphone for mobile operation, either
sideband or AM, we recommend and sell many
of these 531'5.

6,

Astatic D104 Desk Mike
The illustration on this page discloses the most popular

microphone that we have found for amateur application.
The D-I04 made by Astatic has been the ham's friend for
better than 30 years. It was really the first piezo crystal
microphone available and to this day. it is clear. crisp and
of highly intelligible quality. It is easily recognized at thou
sands of amateur installations throughout the world.

One feature of the D-I04, aside from its impressive
chrome-plated appearance, is its relatively high output. This
means that the microphone need not be talked into closely,
with the accompanying raspineas of your breath made evi
dent to the person you are talking to. Speaking in a normal
conversational voice, between 6 and 12 inches away from
the microphone, this D-104 will provide the output equal to
many foreign imports which require close talking.

The D-104 has an output of -46db. If you choose the
D-104 ceramic microphone, it has an output of -49db. The
cartridge. which is massive. is mounted behind machined
brass parts with a heavy mesh grille. The basic microphone
is furnished with a standard %~27 thread mounting but most
of the hams buy the microphone complete with the G-stand
with the push-to-talk feature as shown in the illustration.
Our price for the microphone itself is $18.60. \Vith G-stand,
it is priced at $33.72. L~,,~==__=_=_ --,

Astatic 531 Hand Held Mike

Astatic 10D Desk Mike
For those of you who ,..'ant a velvety smooth reproduction

when using sideband. try using a dynamic microphone such
as the 10·D. This dynamic has an output of - 52db. It is
particularly suited for the special characteristics required
in sideband transmission. It is heavily chrome-plated and
can be supplied by itself for $18.04. With the PTT stand. it
is priced at $38.94.

Astatic 10D
Desk Mike

•

.L

L
Turner +2
Crystal Desk Mike

The Turner +2 microphone shown in the illustration at
left is the latest rage among hams who want to simulate
broadcast or studio type of operation. This microphone has
a transistorized preamplifier built into the metallically
shielded neck of the microphone. Uses a ceramic crystal car
tridge and includes a self-contained 9V battery in the base.
The all-over gain of this microphone is such that approxi
mately -25db of output may be expected. There is a thresh
old volume control which can be set to the sensitivity desired.
This microphone sells for exactly $30 and many hams are
using it. I use one myself and I like it very much.

I

'-- J
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Parks VHF Converters
•

Loren Parks is a big guy in more ways than
size. H aving worked under Dr . Schmidt of
Schmidt trigger fame, he knows his electronics
and besides that. he's an avid ham. K7AAD
almost single-handed has kept the VHFer
Magazine going-and so he knows his ham
friends as well. \Vhen , five years a go, Loren
felt the need of a superior VH F converter, he
did the obvious thing-he built h is own; and
when his friends heard this converter work,
they wanted one like his. K7AAD a nd W7UHF
got together and started building t hese a r t istic
little black boxes in Loren 's garage. The f a ct
t hat Loren has a Tektronix background meant

that he was most particular about quality.
'Yard spread and soon Parks Electronics

was on the way. Today it can truly be said
that his VH F converters span the g lobe a nd
provide the most outsta nding perfor mance
available.

E a ch converter is individually t ested for
gain, width, and noise figure. Each has its own
self-contained power supply-even t he latest
transistorized 432-3 model.

We stock aU of Loren's models in most IF
configura tions and with the const a nt impedance
BN e connectors. Here is the schedule of prices
now in existence:

M odel Input
.\'0. I P out I mpedance Pr ice Noise figure bet ter th an

50-1 7 11 MC 50-ohms $38.50 2.5 db
•• 10 14 MC " " "
•• 14 18 MC ., " "
" 26 30 MC " •• "
•• 28 - 32 MC .. " ..
" 30.5 - 34.5 MC " .' "

144-1 7 11 MC 50-ohms $59 .95 3 db
" 10 14 MC " .. ".. 14 18 MC .. " "
•• 2r, 30 MC ,. ., "
" 28 32 MC • " "
" 30.5 34.5 MC •• •• ••

220-1 20 tn-ob ms :j;69.HG ,1.5 db
" 27 .' .. ".. 28 ., ., ".. 30 •• .. ,.

432-3 28 50-ohms $r,1.50 4 db

Preamplifiers available at $25.00 for 144, 220 ,
and 432 MC. The only distributor presently
selling a nd stocking P a rks, east of t he Misals,

Herbert W. Gordon Co, Amateur Radio Ca talog

sippi is the Herbert \V, Gordon Company and
we'd love to sell you . Allow 1'h lbs. for each
P a rks shipment.
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VSWR Instruments
Having hammed for close to 40 years in n n

active way. I believe that I possess the ex
perience to enable m e t o make certain state
ments concerning ham radio and for them to
ring with a degree of au t hent icit y . One such
statement that I repeatedly make to my ham
friend s is this: "There is no better way to ob
tain a higher order of pe r fo rm a nce from your
station than by improvi ng the antenna and
tower a ssembly and, once this is done, there
is no better way of assuring you rself of top
flight performance than by monitoring the
VSWR of your own st a t ion. I n the old days,
most of us used open-li ne and zepp feeder
and nobody even heard of h igh standing wave
ratios. But in the past 25 years, coax has been
improved and used widely plus the fact that
most modern commercial transm itte r s are de
signed around an unbalanced pi network and
now nearly ever yone of us use coax feed for
our antennas.

One simply ca nnot radiate power efficiently
if the standing wave ratio is higher than 2.5
to 1. Indeed there is a more imJlortant reason
for keeping this ratio dow n. Every commer
cial transceiver or transmitter is designed
with fixed limitations of compone nt values in
its tank circuit. You will exceed the dissipation
rating of the transmitter and its final if you
operate with a ratio of more than 2.5 to 1.
A good rule of thumb is to monitor you r f or 
ward power at all times, and when reflected
power exceeds 10% of the forward power,
then you ought to reverse your frequ ency
tuning your rig' to its antenna and a conse
quent lower VS'VR.

We st ock four instruments here at Har vard
which do this particular work and do it very
well. Two of these are two-piece devices and
ar-ranged so that their directiona l coupler is in
the line adjacent to the transmitte r at all
times while the monitoring device 01' the indi
cator may be placed anywhere withi n easy
view. These in struments s pec ifica lly a re t he
Bendix :\lkl'o :'tlakh model 261 -2 shown III the
illustration and sell ing for $37.50, and the
Cesco model Cl\t52-2 wh ich sells for $:J5. Both
in struments are essentially simila r in appl ica
tion but electr-ically differ ent in desi gn. E ach
is designed t o measure powe r up to 1000 wat ts
a nd ove r a frequency range of 3 to 200 MC.
They weigh approximately 1% pounds each.
The little Cesco Cl\I152 is a thru-Hne device
with a meter mounted directly on its case.
Its r ating- and frequency limitations are the
sa me, but t his instrument is priced at only
$30. It is more awkward to use because the

c.". CM52-2 $35

Bendix Micromatch 261.2 $37.50

meter is not plainly visible in most installa
tions. All are 52-ohm devices.

The Seco 520 Antenna Tester is a somewha t
di ffer ent breed of eat. 'I' h is is n n Rle-Ind lcat
ing device consiatirur of a directional cou pler
and a signal indicator. The associated switch 
ing calibrator and resistor pad components
are arranged so that the fo rward of incident
power can be rneusured fro m 0.5 watt to 1000
wa tts . S ta ndi ng' wa ve ra t io information is
a vail able on t h ree selec ted scales from 1.1 to
8.1. An English seale states whether an a n
tenna is good, fa ir, or poor. You might con
s ider this Seco t ester as a deluxe device since
its price is $45. This unit is capable of pro
viding' good performuuce from :J .5 Me to 180
"!\Ie. It must s ta v in the l ine at all times.

I n the mode" 520, the d irectional couple r
cons ists of a short section of transmission line
with an air di eleet .r!c. Two inductive circuits
a re placed back to back near the coaxial cen
te r of this line. The combina t ion of inductive
and capac itive coupling is such tha t the for
ward power is cancelled out a nd the indicat or
measures a true re flected power. Since the in
duc tors are placed back t o back. one ac tua lly
measures re flec ted power and t he othe r, for
ward power. The ratio of these separate com
ponents determines the SWR. There is a ca
pacitive network for changes of frequency and
ruult.ipl ying- res istive network for differences
In power .

A20

.... • •.....,~. ~.".

..'

)

Left: Seee Model 520
Antenna Tester $45

Right: Ccsco
CM152 $30
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Middletown

•

Metal Ware

E veryt h ing- that a ham would want in buil di mr ma teri al, aluminum or steel, is made
hy Middletown Manuf'actut-irur Company a nd stocked by u s . F or the li ttle transistorized
rigs you will perhaps want one of their :\Iulti-moun t s. F or t he bigg-er rig, rack panel
and chassis combination. Remember that some items a re available in aluminum a s well
as steel. If you want something- considered st a nda rd , that is not li sted here, write t o
us; we are likely to be able to supply it to you q uickly.

Amplifier Foundations
TlIi~ nun Is dr~igned to meet the most ",ltI~al requirements. II
hll~ rolllHIt·d ecmers. spt'('lal 1II jtl, 1l ~l tllI n ,"'~ I l:nrd IOIl\rt'S en all
4 silit·s and elongated hoh·~ on lOll 10 ll:he mextmum frlltilation.
l ' hL~ l s ar" flnlshed in Rlark IHi"klt'. ('"n-TS are lInisl~d ill (;ro')'
IIrinklr . ("hassls are drill rd for butt om nlutes " hit-h arr- Ii t<-01
"-·I,afal ~h' . l '(l...,·rs all IIa'" a '~ 'I .tI, or 6".

Multi-Mounts
T1 ..." . II fP all-purpose boxes 1I'l tb &ll unlimited tlrld or apullcanon
m rl\<liu ;111(1 I' tectron res . "lI.dl~ trcrn prime sheet alnm htunt .
T"" " h' t ·~ t'·'....rol,inlt ecnstmeucn, t'/l('h half fQrmin):" three fid''lI .
Filli,1I i, unrura! aluminum or lt~J' h:onllllrr -tone.

NalYral Grey
Alum inum Hammertone

Catalog Co~1 SIZE Cata log CUlt
Number H W D Numb~r

MM 122 I .69 1 % 2 % 2 Ya GHMM 122 $ .78
MM 132 .69 1 % 3 \1.. 21/. GHMM 132 .78
MM 142 .74 1 % 4 2 1'. GHMM 142 .8 1
MM 242 .95 2'1.. 4 2 1/.. GHMM 242 1 .0 5
MM 2'2 .98 2 1/.. s 21'.. GHMM 252 1 .08
MM 354 1.15 3 5 4 GHMM 354 1 .2 6
MM 253 1.1 2 2 1> 51'.. 3 CHMM 253 1.20
MM 46 ' 1 .40 4 6 5 CHil li 465 1.50
MM m 15 6 3 7 5 GHMM 375 1.88
MM 3'" 2 .30 3 . , 8 6 GH. M 386 2 .52
Mil 3106 2.90 3 1/2 10 6 GKII. 3 106 3 .14
11M -l127 3 .21 4 12 7 CH•• 4127 3.60
MM -l175 3.80 4 17 5 GHII M 4175 4 .23
MM 1102 1.15 1 % 10 2 CH• • 1102 1 .37
" M 2122 15 5 21'.. 12 2Va GH11I11I 2122 1.65
M M 2420 .93 2 % 4 2 CHM. 2420 1.02
MM \<20 .95 I V2 4 . , 2 . , CHM. 1420 1 .0 5

He rber t W. Gordon Co. Amo t ('ur Radio Ca ta log

Rack Panels

1.21

Sil l' Pane l Space Chassis Size Co~ 1
Calaloq No. H W D H W D W H
RC 8108 8 10 • 8 8 7 7 2 $4.47
RC 8128 8 12 8 8 10 7 9 2 4 .91
RC 8168 8 16 8 • 14 7 13 2 6 .27
RC 9 1711 9 17 11 9 15 10 14 3 9.35
RC 122012 12 20 12 12 18 10 17 3 11.59

Chassis are nut lnclllded Inl es$ ordered .
S.. ehas\i s I lstln~ s . Olmen\l ons ;, Inches.

Chassis Brackets
Calalll_ Silt Shl~plll'
N ' III ~ t'r w,i,ht to"
C. B. 8 FIf e- Bu t 2 1~$. $ .9 6
C. B. 11 For II" Bast 3 l~s . 1 .35
C. B. 13 For 13" BUt 3 I~ s. 1 .82

Chassis - Steel and Aluminum
STE El ALUMINUM SIl E COST

Cat. Nu. GAU GE Cat . NI . GAU GE 0 W H Sl etl AlllII .
° BS 442 22. ABC 442 18 4 4 2 .94 1 .10

BS 462 22 ABC 462 18 4 6 2 1 .05 1.30
BS 463 20 ABC 463 18 4 6 3 1.07 1 .35
BS 4173 20 ABC 4113 16 4 17 3 1.65 2 .38
BS 5 72 22 ABC .572 18 5 7 2 1 .05 1.35
BS 5 73 22. ABC 5 73 18 5 7 3 1.11 1.41
BS 591 22. ABC 5 9 1 18 5V2 91'2 I Va 1.10 1 .41
BS 592 22 ABC 592 18 5 9 '12 2 1 .15 1.45
BS 5 103 22 ABC 5 103 18 5 10 3 1.25 1.62
BS 5 133 20 ABC 5 133 18 5 13 3 1.59 1 .82
8S 6143 20 ABC 6143 16 6 14 3 1.68 2 .55
BS 6173 20 ABC 6173 16 6 17 3 1.80 2 .7.5
8S 172 22 ABC 172 18 7 7 2 1.10 1.35
8S 792 22 ABC 792 18 7 9 2 1 .33 1.48
BS 7 112 20 ABC 7112 18 7 11 2 1 .37 1.59
BS 7123 20 ABC 7123 18 7 12 3 1.52 1.94
BS 7132 20 ABC 7132 18 7 13 2 1.48 l.li8
BS 7153 20 ABC 71 53 16 1 15 3 1 .76 2 .90
BS 7173 20 ABC 7173 16 7 17 3 1.97 2.8 8
BS 8123 20 ABC 8123 16 8 12 3 1.82 2.3 3
BS 8172 20 ABC 8 172 16 8 17 2 1.79 2.65
BS 8173 20 AB C 8173 16 8 17 3 1 .97 2 .9 5
BS 101 23 20 ABC 10123 16 10 12 3 1 .89 2 .70
BS 10143 20 ABC 10143 16 10 14 3 1.98 3 .21
BS r crt a 20 ABC 10172 16 10 17 2 1.98 3 .15
BS 10173 20 ABC 10173 16 10 17 3 2 .05 3.40
BS 1017 4 20 ABC 10174 16 10 17 4 2 .40 4 .25
BS 11172 16 A8C 11172 16 11 17 2 2.60 3 .52
BS 11173 16 ABC 11173 16 11 17 3 2 .85 4 .23
BS 12172 20 ABC 1 2172 16 12 17 2 2 .13 3 .79
BS 1 21 15 20 ABC 12173 16 12 17 3 2.45 4 .42
BS 12 174 20 ABC 12174 16 1 2 17 4 2 .58 4 .88
BS 13172 16 ABC 13172 16 13 17 2 3 .00 3 .94
BS 13173 16 ABC 13173 16 13 17 3 3.4S 4 .62
8S 1)174 16 ABC 13174 16 13 17 4 3 .8S 5 .37

:-;"...1 f'ha!!5IJ a..llable in sine pllte at additional toSt
-:0;0 n..,np on 4 :I • :I 2 Chassis

Rounded Corner Cabinets
Th,""", are de texe st rl':Imlint't1 rab lnpts wit lt f rout " 'rli"al
....tll¥ r~ roun,it'd. rlu:;.h IJlUlel duor, hnnK on f till - l¥ul:th ... illll"
lillll:tl . I,r,," i,ktl In lop for notlu.nknt aceess. \"enlil ;lli nl: lUll'll'''
on sh in. tlpNlinlt :lt bottom llf r~a r panel eem ue ¥ II ~Y . ,·e'·' ·
~ l h l1i l y for Irad~. cahlfs. etc. ~'ro tl t panel held t n no stnon wit li
!IO.·lf -1H!'t,i'IK screws. I:n 'y lI'rlll kle finish. Stlt rd i1r I,uil t ll[ ~h~"1
s!.<·.. l.

Cast
$'U O

4 .8 5
5.62
5.62
6 .38
7 .68

Cost
$ 1 .10

1o4-l
1 .9 4
2.45
2 .86
3 .60
-l.05
4 .7 9
5. 32
.5.87
6 .37
6 .89
9. 18

11 .9 4

, 9"
, 9"
x 9"
, 9"
, 9"
, 9"

Sill'
, 10
, 14
,17
, 12
,17
, 17

Cat. Ho.
AI•• lnellI ( Blat'

Wrin kle)
A.R.P. 1
A. R. P. .l
A.R.P. 5
A. R.P. 7
A.R.P. 8
A. R. P. 10
A.R.P. 12
A.H .P. l-l
A.R.P. 15
A.R.P. 17
A.R.P. 19
A.R.P. 2 1
A.R.P. 26
A. R. P. 35

CO$I
S .85

1.02
1 .2 3
1,43
1.76
2. 10
2 :·n
2 .87
3 .11
3.52
3 .70
4 .20
5 .40
7 .50

Cal. No.
A.F .-5109 .. . •. . . . . . .. . . .. 5
A.F . ·61-l9 ...... ..•.••........... 6
.. . F. .7179 . . . . . . . . . . . . . . . . . . . . . . . 7
A. F.·I0129 10
A.F .· I 0 179 .. . ..... ....... .••.... 10
" .F .·1)179 ..........•..••..•... 1)

ce. H• •
steer tar•.

WrlnUe)
R.P. 1
R.P . J
H.P. 5
R.P. 7
R.P. 8
R.P. 10
R.P. 12
R.P. H
R,' . 15
R.P. 17
R.P. 19
R.P. 2 1
R.P. 26 
R.P. 35 -



Estes
When the Estes Electro-Shield ignition

harness was opened up from the carton, t he
photographer asked me what we were doi ng
with a milking machine and, I agree, it does
look like that. Stan Estes, out in California,
has engineered a remarkably effective noise
eliminating kit for automotive or marine use.
On FM equipment you don't have to worry
too much about ignition shielding, but most
of us hams use AM equipment and down on
20, 15, 10, 6, and 2 meters, we who try to
operate Al\l equipment in an automobile are
severely hampered by the impulse noise origi
nat ing in the ignit ion system of the car. Many
gimmicks have been produced over 20 years,
with varying degrees of success. The milttary,
of course, had to lick the problem and if you
were to study a military jeep or a six-by-six,
you would soon find a very expensive metalli
cally shielded ignition system costing hundreds
and hundreds of dollars. What Stan Estes has
done is to bring out a reasonably priced ver
sion of this metallically shielded military sys
tem. The Estes Electro-Shield features a brand
new distributor cap installed in a metal shield.
A set of specially tailored shielded cables with
a stainless steel center conductor terminates in
a hexagonal spark plug shield which fits com
pletely around each plug. The inserts on each
plug are made of silicone insulators and mylar
films with teflon sleeves. The whole thing is
designed to take up to 450 0 without melting.
The Estes system includes a distributor coil
shield and filter assembly. The whole assembly
is tested for better than 35,000 volts break
down in accordance with military specifica
tions MIL-STD-826 and MIL-E-55301. W.
carry these kits in stock for most cars and
with the aid of these kits you will have an
effective, reliable water-proofed ignition eye
tern which doesn't permit any desensitization

L _
of your receiver, nor will the effectiveness of
your motor be impaired. As a matter of fact,
your motor will most likely work better than
ever.

This ignition kit will positively eliminate all
ignition noise permanently. It is an economical
way of doubling the range of your mobile op
erations.

Basically, the Estes kits break down into
three models:

for a 4 cylinder car $61.95
for a 6 cyl inder cal' 61.95
for an 8 cylinder cal' 69.95

Estes makes an alternator and generator
kit for nearly all applications to sell at $11.60.
This is the #6400 and includes thru-line fil
ters, hardware, and specially shielded con
duits. It is rated at 50 amperes. If you pur
chase a transceiver or wish to operate on VHF
frequencies in your car with maximum effec
tiveness, you should buy an Estes shielded
system. Simply order according to your cal',
model and year, mentioning of course, the
number of cylinders, and I can ship from
stock at once. You don't know how heavenly
ham radio can become until you operate in a
car which is completely shielded.

Amateur Crystals
We have the largest stock of quartz crystals

amongst the radio jobbers in New England. I
should have had a photograph taken of our
crystal bank. It is at the head of the stairs
on the top floor of our new building. John
Goullis, 'VlHQA, spent weeks in arranging
the crystals of our stock so as to make them
easy to find and orderly with respect to fre
quency and type.

'Ve maintain stocks from four or more crys
tal manufacturers and can provide, from stock,
practically any amateur frequency within a

ki locycle. Over these many yeara, we have
been supplying crystals to the special toler
ances required by MARS and we have a con
siderable number of the special Air Force,
Army, and Navy crystals in stock.

All of our crystals are unconditional1y guar
anteed and all are made to high standards of
performance. The standard type FT243 crys
tal is $2 each plus 54 for postage, or 101! if
it is to go by air. The following chart gives
you a rough idea of how to order these crys
tals:

Ba nd
t\U·MBTER GENERAL
I:lO·MJo:TER NOVICE
40-METER GENERAL
40-METER GENERAL
40-METER NOVICE
40-METER NOVICE
20-METER GENERA L
20·METER GENERAL
16·METER GENERAL
16-METER NOVlCE
10·METER GENERAL
6-METBR GEN... TECH.
2-METBR GENERAL
2-METER NOV./TECH.

Preu. 1{8n 5re
3500 to 4000 KG
3701 to 3749
7000 to 7800
7000 to 7300
7151 to 7199
7151 to 7199

14.000 to 14.360
14,000 to 14.350
21,000 to 21,450
21.000 to 21,250
28,000 to 29,700
60 MC to 64 MC
1f4 MC to 148 MC
145 Me to 147 Me

Multip lier
FUNDAMENTAL
FUNDAMENTAL
DOUBLE
FUNDAMENTAL
DOUBLE
FUNDAMENTAL
DOUBLE
TRIPLE
TRIPLE
TRIPLE
X<
X'
X"
X18

Order
Crystal P reu.

From-To
;'1501_3\19\1
3701-374\1
3600-3650
7000·7300
3576-3599
7161.7199
7000-7151
4667·4780
7000·7161
7034·7082
7000·7425
8884·8900
8001·8221
8066-8165
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MARS FT243's are $3 ea ch and most MARS
HC6 crystals a re $6 each.

Remember that we carry marker frequea
des in s tock ; t ha t we have crystals f or Be
221's in stock and that if you want to get a
group of f ellows together f or the same net
frequency, we can supply the cryst als to you
and at a special price.

We a lso carry a considerable number of
H C6 hermetically sea led crystals for both fun
da menta l and overtone applications. An funda
mental types are made to match into a 32 p.f.
load capacity. All overtone types are designed
for series resonance unless ot herwise specified.
The following chart indicates ou r price st ruc
tu re on these:

F UNDAMENTAL FREQUESCY
800KC to 999KC $9.fiO

lOOOKC to 1600KC 7.50
1601 KC to 2000KC _ 6.00
2001 KC to 7000KC __ 4.60
7001KC tel 10,OOOKC _ 4.26

lO.OOO KC to 16.000KC 6.00
16 MC to 20MC 6.60

15MC to
22MC to
30MC tel
52MC to

100MC to

OVERTONE FREQUENCY
21MC, 3r d Overtone 6.50
29MG, 3rd O ve rtone ........... . . • 4.85
52 MC, 3rd Over tone 6.50

100MC . 6tb Overtone 7.00
125MC. P rtcee on Request

Barker & Williamson, Inc,
\Ve have selec ted f rom the extensive B&\V

line, those items ha ving the greatest a ppeal
~o hams. 'Ve list them below for your conven
renee :

Cae Coil Turns
xe. Dla. P.rln. Lct h. Prk...

3009 *" , ,.. .86
3010 r

, ,.. 1.02
::lOll : 16

,.. 1.16
30 12 32 3" 1.36
301:~ ," , 3" .95
3014 1" , :~.. 1.10
30 15 1" 16 3" 1.25
30 16 1" 32 a" 1.65
a017 1"'" , ," 1.13
301H 1;''' S '" 1.32
30 19

1
16 '" 1.68

3020 32 '" 2.10
3021 1 " , '" 1.19
3022 1 " 8 '" 1.40
3023 1 " 16 '" 1.76
3024 1 ," 32 ," 2.18

Low Pass Filters
A B&W low pass filter installed in the

coaxial lead of your transmitter will st op the
radiation of spurious and harmonic signals
which interfere with TV reception. Input/
Output reversible on all models listed below :

Freq, Range 1.5 to 30 MC
Model 424 (52/75 ohms ) for transmitters up
to 100 watts, provides 60 db attention through
out the TV bands. Size : 4" x 2" x 1 %, ". Ideal
f or cit izen banders and low power amateurs.

$14.50
Model 425 (52 ohms) handles a kilowatt, starts
cut-off at 40 me, provides 85 db attenuation
throughout the TV hands, Size : 11" x 3" x 2".

$22.75
Model 426 (75 ohms) handles a kilowatt, starts
cut-off a t 40 me, provides 85 db attenuation
throughout the TV bands. Size: 11" x 3" x 2".

$18.00
Freq. Range 30 to 54 l\IC (6-Meter-Band)

1II0dei 423 (52/75 ohms ) is a 3 section filter for
transmitters up to 100 watts output. It reduces
spur ious and harmonic s ignals higher t han 62
MC by at least 50 DB (a reduction of over
100,000 times) $16.50
Model 427 (52/75 ohms) is a 5 sect ion filter for
transmitters up to 1 K\V output. It reduces
spurious and harmonic signa ls higher than 62
MC by more than 60 DB (a reduction of 1
million times). . $31.25

We have many more B&\V items in s tock
than this limited space provides including
phase shift networks, coaxial antenna con
nectors , plate chokes, baluns, and band switch
ing pi-network inducters.

.68

.86
1.01
1.26
.6.
.96

1.10
1.32

Pric'f'A
3001 lh" 4 2'"
3002 Ih" 8 2"
3003 ¥.iN 16 2"'"
3004 %" 32 2'"
3006 i" , e-3006 ,. 8 2'"
3007 ,. 16 2'"
3008 "32 r

Impedance :

Mounting:

Net Weight:
Shipping Weight :

P ower Rating :

Dimensions :

Coaxial Type Switches
B&W's Coaxial Switches provide s im ple

solut ions t o complex switching problems. By
the twist of a nob, t est instruments , antennas,
transmitters, receivers, etc., may be switched
in and out of a circuit .

Specifications
1 K\V a mplitude modulated
(except phono-type con
nector)
52-75 ohms, non-reactive
loads

Frequency Range: Audio to 50 Me
Cr oss Talk: - 45 db between adjacent

outlets (at 30 MC)
- 60 db between alterna t e
outlets (at 30 MC)
P anel, through single %"
hole
4" overall dia meter, 2 1,4 "
depth behind panel, shaf t
1" long , %." diameter with
fl at
14 oz.
2 Ibs.
Prices

Model 550A- Single Gang, s ingle pole, 5 posi
tion switch with UH F -t ype Connectors $10.35
Model 55 lA- Single Gang, 2 pole, 2 position
specia l purpose switch with UH F -t ype con
nectors. Designed for switching a ny RF device
in or out of series connection in coax line
circuits . . . .. . . . • • • .. . . .. . .... . .. . . . . . $9.85

M iniductors
These are highly effic ient miniature coils
offer ing ext remely low losses and r eal space
saving economy. They a re ideal for compact
circuit s and available in t he types listed below :

Cat. CoIJ Turns
No. rna. P er In. "(th.
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Racal
We h a ve 3 secondha nd B r iti sh receivers

available for sa le . These a re the RA -liC's.
This exceptional , high st a bili t y high frequency
communications receiver was made to sell for
$2450 in 1962. \Ve offer these a t $990 each
subject to prior sale. This is a r ema rkable
bargain . Thp RA - 17C receiver covet-s t .h.:
ranze of t :\0 l\fe / s with a n overnll ;l I ' { 'U r a (' y

of better than 1 kc . The s peed with w hich this
receiver (',\11 cha nge f requency is its ack uowl 
edged feature for there is no band switch. In
etfect , there is an el ectrical band switch which
has never before been u sed in t his type of
circuit.

Electrically. the circuit provides that a ny
incoming- sign a l between 980 kc / s a nd 30 Mc/ s
be fed to eit he r a wide band input or a double
pretuned selection circuit which in turn is
followed by a cascade amplifier s t a g-e. The
sig na l then is channeled through a low pass
fi lter to the first mixer where it is combiner!
with t he output from the firxt VFO to produce
a w ideband first Lf. centered on 40 l\fc / s. The
output of the VFO is also combined with a
harmonic mixer which stems from a j -Mc
c ryst a l and a harmonic gene r a to r. The outpu t
circu it of t he m ixe r li mits the sett ing' of t he
VFO to in t egra ls of 1 ~t c. T hat is, when t he
o r-igin a l VFO minus the ha rmonic of 1 )Ic
gives a resulti ng frequency of :n.5 Me / s, t his
latter signal is k nown as the " g a ted" output

•

-

a nd J..:"Ol·~ throujrh a 37.5 Me/ a filter where it
is mixed with the first i .f. frequency in a
second mixer to produce a wideband second i.f,
frequency of 2-3 ~ I c/ s . The second i.f. is fed
th r oug h a bandpass filter to a third mixer
'whe re it is combined w ith a second \'FO oper
ating between 3.6 a nd 4.6 Mc/ s. The second
VI"O fru-m s the basi s (I f a conventional su per
heterodyne rece ive r which is di splayed on a
fi lm st r ip sca le 5' long. A fi nal i .f. output of
100 Kt'j s is used which has 6 different band
widths avai lable . The receiver includes a 100
Kc / s ca libr a to r and an accurately sca led VFO.

This r eceive r is one of the best general pur
pose com m unica t ions products ever built. It
is r em a r ka bly easy to operate and provides a
very high orde r of sensitivity and, of course,
t he sta bi lity is its best feature. \Ve offer these
units subject to prior sa le , packed for export
a nyw he re in the world. Thoroughly guaran
t eed of cou rse.

Phone Patch Kit - Only $5.95

•

• 24

Im ag ine a high quality phone patch kit for
t his sm a ll sum a nd if you send u s $6.95, we'll
g-amble a nd prepay s hipping costs to any point
in the co ntinent a l limits of our country. This
kit dol'S not include the housing for we have
fou nd that most hams want to fit their patch
into their console or the operating position.
\\'e have sold many of these kit s and occa
sionally when I meet somebody on the ai r who
purchased one, t heir first subject is how
plea sed t hey a re with the performance of the
kit .

All of t he va lues have been carefully worked
out f o r a ve rage volume and average line con
ditions. Each kit includes a very expensive
repeating coil transformer. T his transformer
has four 600-ohm windings a nd is so made as
t o induce the least amount of hum. Worth
over $60 by itself, the transformer could easily
be sold fo r the price of our kit. Additionally,
we supply a a -pole switch and knob, the lh
watt resistor, the high quality wire, the oil
condenser, 2 RF chokes, and 2 cer a m ic con
dense r s. Naturally the instruction sheet with
~;(..hema t ic is furni shed.

Th is patch is designed to work from a 500
oh m out pu t and into a 500-ohm mike circuit.
Should your application require som eth in g'
d iffe r ent , we have small 500-ohm-to-grid
tr-ansformers at $2.50 each and we likewise
ha ve a 500-ohm-to-voice coil t ransformer for
$1.50. With the addition of these auxiliary
devices , you can u se this patch on any of the
modern transceivers available today.

Herbert W. Gordon Co. Amateur Radia Catalog



Waters Mfg . Co.
A lthough we ca rry t he en ti re Waters

a mateur line, we ha ve had personal oc
casion to use Bob's switches, watt
meters and Q-m ultipliers w ith very
favorable results. His . double-pole
double-throw switch is the onlv one I
know of ","aHable at a reasonabie price.

His watt meter is a thoroughly modern
inst r ument that we could not do with
out. It provides visual ind ication of any
52-ohm out put over the ranges of 0-10/
100/1 000 watts. T his is a non-inducti ve
device with essentially flat performa nce
up th rough 300 111Hz.

Coll inI' Ac t f'Hltorielt

376 " I' n OT A X" S P i,T ( Ante nna S w itch) 12.50
37S S P5T I An ten na S witc h) 10.95
380 " I' HOT A X " S P ilT (Antf'n na S w itc h ) 12.45

• "PHOTAX" coa x ta l awitub es pl"ov idt' automatic aroun d
ing of u n us..,1 termi nal" , Models 376 a nd 31 8 have radia l
t e rmin nls-c-a l l othe r-a have axial t er-mi ne ls,

337.SI A · Q."lultiplie r l or 755-1 $ 41.75
3 -10A Q ·Mu ltiplier l o r KW::\I-2 ........ . . ....• •• • 54 .9 5
349 "Cha n nela tor " _. .. . . . . . . . . . . . . . . . .. 82.50

Crylt t ftl" (or a bove t>acb 6.50
3-19·27 A,laptor (o r 5 · I.i ne 17.9 5

Auto-Mat"h " Iob ile Antenna

:tOO l Un tversal H ybr id Phone P a tch $ 53.00
a002 A s above, w it h Com p re1l. rn p ....• • . . . . . . .. . 72.50
:{;, !'l (Co m ure e m u Kit f or 300 1) . •. . . •. . . . .. . . .. HI.9 6
334 D ummy LOlld jWattmf'te r (IOOOw ) .:: IUi.OO
:174 D ummy L oad/Wattmeter ( 1500w) , 136.00
:l1l4 Dummy Load ( no wattme ter) 65.00
331 " L ittle Dipllt'r" . . . . . . . . . . . . . . . . .. . . . . . .. . •. 129.00
359 "Co m pr l'a m p" .... . .• •. . . . . . .... .. . . .. . . . .. 27.95
372 "C li pprt'a m p" . . .• .• • • •• . ... . . . . .. .. . . . .... 21.95
361 Cod a x Au tomatic Ke)' l'r • • . . . . . . . . . . . . . • _... 92.50
369 ReftectometlPr . . . .. . . . . • .. .... . . . . . . . . .. . . . . 120.00
:n l-1 wtde-Re nee A tten ua tor • •. .. • • • • • . . . . . . .. 29.95
3j1 -2 As a bove, with BNe Con nectors 32.50
:~ 72 · 3 As above. with Type N Con nectors .... ..•. 38.95
3-16 Nuverter (6 &r: 2m Con verter) 175.00
:~ 7:i_2 Coa xial Filter (2m) 29.50
31:~_r. Coa xial F ill t' r (6m) :'12 .1>0

('olt " iu l S .dt('h e.~

:l:i5 S P I;T ( A n ten na S w iteh ) $ 12.95
3:16 DPDT ( L h lt'ar" in &: out) 11.-4 5
341 SPDT rA nt t-n na Switch ) .. . . . • . . . • . . . . . . . . . 11.-15
351 Dual DPDT (i n &: out 8w itch inlit) .••• ..... . 12.95
375 "PROTAX" S PilT ( An~nna Swtteh ] 13.95

:;70·1 Maltt •.•••• •.... ... . . .. ..... . . . .... . . .. •• $
" - 0 " II " , ' 'r'., - . Ii' lit 0) I I I •• •••• •• • •••••••• •• • . • . . •• • •

3 70-75 75m Coil ..•. . . . . . . . • . . . . . . . . . . • . .. . . . . . .
370-40 ..JOm Co il .
::170-20 20m Coil ••.................... . . . ..... .
370· 15 15m Co il .
:~ 70 . t O l um Co il .
:i 70• .f !il COK'l Ca ble A It"..mhly • _ _ .

12.95
9.95

16.9;'
19.95
13.45
12.75
11.95

2.45

Headphones
,

Superex
\\"e stock two brands of headphones. In the

Superex label, we feature the SX-357. This is
a double headphone, 50,000 impedance high
fidelity ceramic t ransducer element, (100,OOO~
ohm for single.) Response 80 to 12,000 c.p.s.
Phone is wired mono-phonic. Cable is 7' of
2-conduc to r ter minated with a s tandar d phone
plug'. The net price is $16.95.

The best general purpose communications
headphone that we offer is SX Model A PS.
High sens it ivit y, crisp clear speech, clarity
and comfort-oriented design are featured in
these amateur headphones. Faithful reproduc
tion for that hard-to-read station fulfills the
most exaet.ing communications need. Soft, hig-h
densi ty polyfoam cushions the ears for hours
of comfortable listening, even for t he eyeglass
wearer. Separate a djustment centers give
wearer a custom fi t. The phone is wired for
ceo-ohm im pedance to match the phone output
impedance of many com munica t ion receivers.
However, it can be changed to 4-16 ohm impe
dance by a simple change of wiring at the
plug. Available as a single headphone also.
Specifications : Double headphone, dual imped
ance 600-ohm, 4-16 ohm, monophonic; fre 
quency response 80 to 12,000 c.p.s ., 7' four
conductor cable t ermina ted with standa rd
phone plusr-c-boom mike attachment s t anda rd.

Herbert W. Gordon Co. Ama teur Radio Catalog

The net price is $24 .~5 .
For those wishing to go mobile or others

requiring a boom microphone, we carry the
Superex MB-3 which is a high im pedance
ceramic microphone. Recommended for the
radio a mateur, the unit offers except ional
speech clar it y a nd is resistant to moisture and
temperat ure cha nges. It is of r ugged const rue
tion with light-weight meta l and hig h-impact
plaat.ic conatruction w ith a shock resistant
high-output ceramic element. A built-in blast
filter a ssures cancellation of voice blasting'.
Frequency response is 80 to 8,000 c.p.s. •55 db.
It is supplied with a 7' shielded cable and the
net price is $12.95.

Trimm
A more conventional type of headphone

having- a t radi tion in t he ham field is the
Trimm product. \Ve have selected what we feel
a re t he most generally used numbers and rec
ommend t hem highly. The world- fa mous
feather-weight )Iodd l OG is a ~.t ,OOO ·ohnt

general purpose headphone weighing but 5 0 -;:'

and is, therefore, very comfortable to use. It
sells for $7.20 with pin tips. The plug to match
is 50¢ extra.

The Trimm Dependable, Model 70· 2K, net s
nt $3.:{2. Their .t,OOO-ohm equivalent, up-dK.
is $3.GO. \Ve also ('arry their Model GGO Cushion
by t he pair which sells fo r $1.50 eac h.

A'S



COLLINS R388
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Collins Communications Receivers
I have been selling Collins Communications

Receivers for better than ten years. Because
my standards are very high, I had to price
these sets at proportionately high levels and
relatively few are aware of my service in this
field. I offer for sale the finest variety of the
best communications equipment available in
the United States, and in quantity. My prices
vary from about $400 for a poor grade R388
to almost $2000 for the best grade R391. These
receivers are all built around Collins permea
bility tuned osciHators (PTO). a device which
in itlelf is a marvel of electro-mechanical en
gineering.

Collins introduced a radical departure in
communications receivers In the year 1948 with
the introduction of their 75Al receiver. Ama
teurs may remember that this receiver defied
convent ion at the time and opened up a whole
new field for Collins. This device, in effect, had
a crystal controlled front end and a variable
tuned IF. By using relatively low frequency
variable oscillators, Collins was able to vastly
improve upon the stability of the communlca
tions receivers available at that time. Their
75A2. 3, 4, produced in the tens of thousands,
were to become world famous in the amateur
field.

It is not generally realized, however, that
back in 19.50, this same concept was incorpo
rated into a general coverage receiver known
as the 61J. The 61J covered the range of 600
KC to 30.6 MC. It did se with an overall ac
curacy of better than a ktlocycle and provided
a mean! for accurately bunlng any CW, MCW.
or AM Ilgnal within its frequency range. In
the early days, these receivers were very much

sought after by every branch of our Govern
ment who used such gear and they became the
means for extensive monitoring by the FCC.
The 51J went through a logical series of
changes ending with the J 4 which incorporated
mechanical filter. Its predecessor, the 51J3, was
widely reproduced as the military R38S and be
came known to countless amateurs as well.

By 1955, the first of the R390 series had been
produced. This was a heavier. more rugged,
receiver of somewhat radical design. Likewise
general coverage, it provided for digital read
out and a higher order of accuracy and stability
over the range of 500kc thru 32MC. It was also
a mechanical marvel and this model was pur
chased by the thousands by the military for
use in point to point work and discrete fre
quency surveillance.

A somewhat less complicated version with
out voltage regulation was introduced about
the year 1968 and known as the R390A. Ver
sions which provided for remote tuning of up to
seven channels were the R391 and for light
weight limited applications, R392.

The R389, on the other hand, may be roughly
compared with the R390 except that it covers
the range to 15 KC and was obviously a par
ticularly good receiver for the study of Doppler
effect and reception of long wave signals. This
set, like its sister, was a mechanical marvel
even more so, however. in that it incorporated
automatic band change and a refined servo
system as well.

'Vhen we obtain these receivers, we pain
stakingly overhaul and rebuild them until the
standard of performance is equal to or greater
than the original specified performance. Par-

.2. Herbert W. Gordon Co. Amateur Radio Catalog



ticular attention is paid to the PTO and. if
possible, the PTO's of t hese sets a re replaced
with rebuilt units available from Collins .

The degree with which the receiver provides
linear operation over its range dete rmines its
price. Other features contributing to price are
appearance and the degree of tracking from
one megacycle range to another. with refer
ence to the 51J (R388), as an illustration, it is
interesting to note how our standards apply
and determine the ultimate selling price. As
sume for t his illus tr ation, that t he receiver has
been turned on for at least 10 minutes and that
the dial has been set to an even megacycle
mark. Set the fiducial or hair line at the
exa ct center of the calibrated bezel. Turn on
the calibrating switch and set the BFO to zero
beat. Now, without touching the BFO control
or the calibrating switch or for that matter
any other control, tune the KC knob clockwise
until the beat note will be observed at t he ex
treme 500 KC point at the right of the dial.
You will note a deviation error. Write down
t his er r or in KC or cycles and now rotate the
main KC knob to the other extreme of the
dial and observe the error at the left end of
the main dial. The sum of these two errors will
be known as the maximum deviation error in
cycles or KC per megacycle. A very excellent
set will have a total deviation error of less t han
2 KC and such a set is worth between $750 and
$1000. With the deviation error between 2 and
3 KC, the value of the set will range between
$600 and $750; when the deviation ranges be
tween 3 KC and 4 KC (the maximum allowable
limit). t he value of the set may be stated be
tween $450 and $600. If the deviation is

grea ter than 4 KC, the oscillator must be re
placed and anew, or rebuilt, assembly obtain
able at a cost of $190 from Collins be installed.

Now go back to t he fir st part of this test and
lea ve everything established for an even mega
cycle mark such as 2 me. Observe the zero beat
and then rotate the megacycle switch knob to
an adjacent odd megacycle such as 1 or 3 me.
Then slowly tune the KC knob until the new
zero beat has been obtained. Measure this d if 
ference a s an error. For the best sets, this
error will be less than 1 K C. For er rors in
excess of 2 KC, t he value of t he complete re
ceiver has to be reduced proportionately.

The very best sets are those which meet
these specific tests and whose appearance
comes closest to being like new. It must be pre
sumed that sensitivity and other performance
factors will be equally high.

T he specific range in pr ice on the R389's
va r ies from $700 to $1200; on the R390, from
$1000 to $1400; on the R390A, f rom $1000 to
$1500; on the 391, from $1200 to $1600. All of
these sets are guaranteed and supplied with
instruction manuals and adequately packed for
shipment to any part of the world a nd are
available in quantity. Do not hedge. These are
t he best quality communications r eceivers made
in t he wor ld. They have no peer. Even Collins'
latest sets do not excell in quality and except
in s ize and in weight, t here is nothing made to
day that can equal the outstanding perform
ance of these communications receivers . Those
interested should write for specific information
and quotations.

Herb Gordon WIIII Y
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8C-221and 15-175
Heterodyne
Frequency

Meters
Th e unit ill u strat ed at the right in the
photo i s the TS·175AU frequency meter.
It is sim ila r in operation and use to the
BC-221. but covers a frequency range of
8 5 to 1000 me. P ric e on it is $ 220 .

Nowa days solid state computer techniques
a re em ployed in a digital readout counter so
a s to mea su re frequency. Such instruments
some t imes a re a va ilable to the ham through
his place of employment. Even more rarely,
the ham C8 n buy a secondhand or used inst ru
ment of t his type.

Generally speaking, these wonderf ul modern
instrumenta cost between t wo a nd four thou
sa nd dollars and are beyond the means of most
of us. But hamdom must have a 'Way of meas
u r fmr frequency at a price it ca n afford and
the old standby , the BC221, is st ill the best
device of its kind to ever come down the pike,

BC221 's can be had in various places in
cond itions that are good, bad and indifferent
and you would never know how to determine
whether the instrument would be a good one
or a poor one without a ctualf e subject ing it t o
test or evaluation. 'Ve take all of the guess
work out of this for with hundreds of BC221 ' 5

to choose from, we subject each of these to
certain specified t ests. Not only must each ill
at rument match its calibrat ion book but the
linearity of each instrument must be accept 
able within the tolerances specified by the
Government in the technical manual TMll-300.

The term BC221 refers to a heterodyne fre
quency meter which covers two specific ranges
- 12:i kc through 250 kc, and 2000 kc through
.tcnn kc. By means of harmonics, the instru
me nt can be used to measure frequencies all
the way up pa st 100 megacycles and by means
of simple changes or modifications the details
of which are expressed in a leaflet supplied
with each inst rument , the BC221 can be made
to p rov ide accuracy of the order of .0025%
0 1' even better. Indeed , it is possible with the
additive or subt r active method of measurement
to read to as small as .0002%, Each BC221
that we sell is thus a basically good instrument
which will meet the conditions of accuracy as
described hereafter and 8 8 a result each of
these in st .rurnents can be used not only to

."

,

•

measure f'requcuey hut to in itiate a frequen cy
for such purposes as modern sideband syn
thesis techniques require. If you wish to build
your own exciter or \'FO or to calibrate and
measure filters for teletype and sundry pur
poses , t his device will positively allow you to
do it . T he B C2~ 1 has stood the test of time.
Each instrument is at least 20 years old now
and you might S3)', it has been proper ly ag-ed.

Before we ship out a ny instrume nt , we de
te rmine t hat both ran g-es are accurate accord
in g' to t he book. We also determi ne that. on
the low band, 130kc, 160kc, 190kc, 21O!:c, and
24.0kc fall within one-hal f a dial divi sion uc
curacy as compared with our precision st a nd
ard. On the high hand, we check for s imila r
er ror at 2100 kc, 2400 kc, 2900kc, and :nwokc.
Our st andard is a Motorola high st abil ity
oscillator used in conjunc tion wi t h a Systron
Donner digi t al readout meter providing better
t han one part in 10-' accuracy per 25 hou rs.
This is an amazingl y good tolerance and guar
antees the pu rchaser satisfact ion within the
intended appl ication of the BC221 so when you
fellows compare price. you should also try to
com p are aCCUI'3(·y .

Here is OUI" schedule of pricing:

F or standa rd nomencla ture BC221 's,
models A through AH
models AK and AN

F or eit he r model with
cer t ification . , $20.00 ex tra.

We have a power supply kit that we ha ve
a ssembled and which will p rovide t his instru
ment with the perfect combina tion of voltages
and cu r ren t to operate at 115A C. 'Ve supply
j ust t he pa r t s and instructions and the p rj ce
on this is $14.50.

Remember that t he BC221 ca n serve a s a
signal generator as well a s a test oscillator
and a s well as a heterodyne frequency meter .
Your satisfaction is guaranteed-no piJ.:' in the
poke here.

Herbert W. Gordon Co. Amateur Radio Ca ta log



Wave )1et ,,1' TS1:l:1 I IP.'I _I.
Covers the ra nee 155-235
:\1Hz. E ach wave meter has
a separate diode detector
for ind ica t ing- resonance
a nd has all especially well
ca librated BC221-type dial.
Only , 5 while they last.

5 lbs.

OlldUator o-n. This is • a iKIlBI
generator operatinK between 156
and 235 :MH z with a built-in a tten
uata!' esaembly accurately cali
brated to more t han 100 d b. below
1 volt. I t employs a remot e cutoff
piston anenuetor. These oscillators
normally provide pu lsed RF output
hut can easily be employed f or C W
with a si mple change. t 9.'j0. 'jl{:
lbs.

Wave ~Ieter TSlll. A co
axial cavity wave meter
covering range :1000 to
3600 ) IH z with an a ccu
racy -+- 1 :\IHz. I ncludes
indica ting met er, calibra 
tor cha rt, and 1)121 r ec
tifier . Cont rolled by pre
cision micrometer. $44.00
45 Ibs .

•4 _--

-
, -

)liuowave Accessory Kit.
Packed in hin g-ed wooden box
12" x 12 x 3" intended f or
AN I MPM-3. Includes 1 each
DG-SI /U waveguide to coax
adapter, l - UG-16::1 / U wave
guide flange adapter, 1
CG-92 /U cable a ssembly, 1
AT-48-UP X BAND HORN
a nt enna a nd 1 UG·85 /U eon
net-tor . New mercha ndise 5
IlJs . . $;).00

-_.
S Ba~(i Transponder. R'!'. 21/ APN·21XR Measures 13·'\V
x 13"H x 10"D and weighs 21 Ibs. Supplied less tubes. A
veritab le wealth of S band components- pulse t rans
formers and generally usefu l componen ts. Basic ca vit y
rnav be used in amateur microwa ve work a round 3000l\1C
a nd uses light hou se tubes. A Shepard McNally Kly
stron 707B used in 2nd cavity. 12 or 24 VDC an d 400
cycle 115V AC s ingle phase. Barga in priced a t $15.00

X-Band Radar An early
airborn e radar set for X
band includes receiver a nd
pul sed magnetron . Allow
100 Ibs . $50.00 each. Here's
your cha n ce to h ave you r
own radar trap or weather
eye. Req uires II5V 400
cycles and 28\' DC.

I :~~"' : l '. .;• ••

.~.

~RT ~a \· , II F
T rans m ittt'f. In -
eludes HC aml' lili.1"f
AM tOOH /SUT 1'1'0
vidtnz 100 censer
vative watts o u t
put Crom a 4_400A
with I1w<'h >l t, icRlly
J:"slljol"ed ~" I·VU eon
trolled tuning 8yll
tern lI"illlZ vacuum
variahle condensers.
The t\uliio module
tor ),1D-229 / S RT .
the RF ,.ynth{'5!zpr
0·275 'S RT which
gt'nl'rfll.... >lny dls
crete !O hm a l in in 
erem..nts or 10

cycles between 300KC and 26MC .
and the pow er supply PP 1094 /
S R T. T he entire assembly weighs
650 1b6. and operst_ on 60 cycle
115V. $18000.00 original C08t for
$350.00.

Radar Eeho Hnx AXj UPM ...10. A
coaxial type resonant cav ity used
to monitor radar llysteID8 opera ting
in t he ranee or 1150_1350MC
Deeds- 3.5 lb ncr micro second.
Sensitivity I db. power 10lSS for 50
yard ringtime. Temperature coef
ficient . 105% rin&time/deKree F at
1\8°. Uses S_IN2 I B dlodee, New
W E' ighs 25 n». C"st uncle $20UO.OO.
'{ou r C ost $70.00.
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Good Surplus Values

-

Solid State or selen ium rectifier
transformer made by R.ytbeon,
their #UX9115A; primary 60
cyeJes; set':onda {y ta pped. from
28 to 48V; rated 2 amps but
good for 4 amps. 4 1h" high x
3¥.... deep x 4" wide. U each
7% lbs.

P late 'fn, n HCOfnl t" f : Center
tuuued seconda ry. 2100 vo lts
eithe r aide of center, rated at
500 m ils continuous duty and
insulated for 4286 volta. T he
primary is intended for 207,
220 or 225 volta s ingle p hase.
T h is merchandise, made by
Un ion Electric & Manufac
turing Co. in J eraq City, is
o rtered in limited quantity at
$3-1.95. The t{anaCo{mer meas
ures 9%'" wide x 7%'" deep x
9 ~'" high and weighs 59 tbs.
H ere is a tremendous value.
Check the weight with copper
and steel prices today and see
what a value it is. Only 17
p ieces available.

Loading Capacitor. H ere is
a two-sec tion loadina- con 
dense r each section vary
Ing bet ween 20 and 600 I1f
so t hat the sum of the
conde nser w ill extend up
to 1200 p l wh ich is more
than a dequate {or moot
high-powered fmals, The
spa cing- is excellent. The
condenser measures 3%"
behind the panel. I ts width
is 3%" and its maximum
height. with the co ndense r
open is 2%..... Thhi is
st r a igh t line frequency. A
pa rticula r ly arood va lue at
$3 each. %" sha f t. 2 IbIS.

. .
-

To rolds l F ilter A8lIe mbly for RTTY. These new H umph .
rey units m easure on ly 1%" x 2", W e ha ve t hem com
nlete with their sockets in matched sets tuned t o 2125
cycll.'8 a nd 2976 cycles. $8.50 per se t. 1h lb.

Dual ~ari nE H ammar·
lund Cap aci to r . 100 pf
s t ra ig ht line cap ad ty.
Excellent for a variety
of eenerat uses. 90t
each . 10 / $7.50. 4 oz.
eaeh,

G. E . A i{ Ca pacito r.
2 lJ-HO pi , 7" lone x
2" x 2" ceramic end
ca ps with 1,4" sb a ft .
Hea vy brass con
struction, .015 spac
ing. E xcellent as a
loa ding capacitor or
for gen era l purpose
work. Sol /ea. 1% lb!!.

Soe ke ts e R CA 9935 7 eon,
tact socket with built in
ca pa e itor-s, Semi-shielded
Cor use with 829B, 3E29
and 832. Price $1.80.
100 avaneble.

Attention! Volkswall'en
Ow ner_ DC to DC Con
H' rte rl! : F or Volkswagen
ow ners. we offer n D C to
DC converter, Th is tran
s is tor ized device converts
6 vc tta DC to 12 volts DC.
It i ll capable of fu rnishina
6 amperes of POWe r at 12
volts. This is RCA's # MI 
17583 and measures 1l¥.l"
deep x 6" wide x 3%"
high. Only 35 pieces evall
able at $12.50 each. 31h
II,".

Bride. RediGer Tnnafor.
met auiteble fo r solid
s tat e application . Capable
of furni shing 600V at .5
amp; 115V primary ; sec
ondary rated 545V at .4. 55
amps. 5%" squa re x 5"
high. $7. 26 15 lbs.

!\htchi ng transformer : H ere
is a very h igh Quali t y Hue
to·grld transformer. P rima ry
either 200 ohm s or 500 ohms
impedance a nd seeondarj
30,000 ohms grid-to-grid
with a center tap. It may
also be used ee a low-level
plate.to-multiple line t ran s
fo r mer . UTC-4050 $2.60
% lb.

. ·urite A n tenna Coil : 6%" lon g x 5 / 16" diameter. I
bought t hese at a "ery low p rice and fou nd t hem to be
pBrticularly at t raetlve when bunched together as a core for
w in ding fi lam(' nt chokes. Use 4 of t hem wound wit h
e lt'(' t r ical tane a ~ a eo re for 4·1000. 59t" each. 4;$2.00.
4 oz. each ,

Colli ns In ' Pl a t e Choke-good Cor h igh ·powered fin a l :
eapabla uf at le",.t ~ ~ am p and s uit able fo r 80-10 mete rs.
$4 / ea. % lb.
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The following miscellaneous listing is meant to port ra y a representive portion of our stock
so a s to convey a n idea of the breadth of our inventory. With over 2500 pieces stored. and wit h
a constantly changing variety, it would be very difficult to itemize each piece of gear ava ilable.

S imilarly we have over 1000 used unit s of ham gear a va ila ble; probably the largest stock
a nywhere. \Ve do NOT put our price sheets on this classi fica t ion of goods for you to compare
us by , But we do publish a comprehens ive listing in specific deta il by set , seria l number and
condit ion and we will g lad ly send such an unpriced list to a nyone-upon learning of your choice.
We will t hen quote you directly. The best t hing to do is to visi t and see yourself t he largest
collection of ham goodies ever gathered together in one building. I am confident of our a bility to
please you.

$~OO.OO

s 50.00

$ 90.00

$. 45.00
s 75.00

$150.00

$0400.00
$ 100.00

$ 90.UO
s 60.00

S 67.00
$200.00
$ 65.00
$' .0.00

$376.00
$ 35.00

$ 15.00
S 75.00
$190.00
$100.00
$ 60. 00
$375.00
$120.(I(J
$ I OO.OU
$110.00
S !l0.00
$250.00
$120.00
$300.00
$ 14.00
$250. 00
$ 10.00

$150.00

$ 9.00
$ 12.00
$200.00
$1.0.00

$ 65.00
$1 70.00

$75.00
s 75.00
$ 65.00
$100_00
$300.00

$300.00
90.00

S 35.00

$ 40.00

10-30M C
Mod. DR·400, Ultra-Sonic GfOnerato r

Aeouetica Assoc.
PE-162C, GE'nerator SE't. 150 W a ttl'!
HCVR. Mod. RBC· l , F'req. RanK't"

4-27MO, 115V AC
RCVR. DC·342N 1.5-18KO
ROV n, T ype BC·1206-OM, F'r-eq. Range

200-400KC
RCV R, 'Type BC-4S.B, 3-6MC
RCVR, Mod. RDO. SOO-1000MC, 105·125V
RCVR. Type BC-IOO. BC--40MC
RCVR, TyPE' RA -1B, .150-1.5 and 1.8-16 .0101C.

6 hands
RCVR , T ype C R V· 46 151, 195KC-9.0fi MC IN

4 bands
RC VR, R_264 /GRD, 100-1601lolC. 115V
RCYR -XMTR Set l.5 ·12101C , RCVR Col

46 159 , XMTR Col 52245, Colli ns
T S-1 5B / UP Ffux meter
ME·82 /U, w a t t m et e r. !'i2 ohms, 50·600MC,

120 W , Max.
VTVM, Type 726A, l. 5·100Y RMS in 5 ranKell ,

Gen. Rarlio
Harmonic': wave Analy:r;er, Mod. 300F

Hew.-Pll('kard
Coa xia l S witch " Coaxwitch" TyPE' 72·2. Bi rd EI.
Ter-maljne Resistor, Mod. 80 A . Bird Bl.
TN-18 / A PR-" , Preq. Ranae 300· 1000 MC
TN-5 4/A PR-4 2150· 4000MC
T N-19 / APIU 975·2200MC
T N _16/ APR4 3S·95MC
H ewlet t-Puekard 300A Ha r mon ie w nve An alyzer
Lambda 64, R eg P W R Supllv
Kay Elee. Mega-Pulzer
Hew let t -P acka r d 500A F req . Ml'ter
H P --4 00A v enmeter
TS-155C /GM Sig. Gen. 2700-3.00101C, 4 bands
Hewlett-Packard .60A Wideband AMP
LAE-2 RF Sig. Gen .
TS-297 /U, Multimeter, AC·DC O· l OOOV
SG-14 /U Sweep Calibrator
Antenna Bridge, Type 90672 , Mi llen
T S-130 / U RM, Summat ion B r idge , 5M W ·5W ,

1000-4000MC
AN/ U RM-14, Mic ro phone S imulator,

Z-IN 500, IK, sox
TS-330/TSM Xt al Impedance Ml' tel'
TS_25. / AP, Power Meter, 0-2 MW
TS-S28 /U, Freq. Ml'ter, 3S0·426 CPS
TS-587 /U N oise Field Intensity Meter

200 MW OUT 15-.00MC • bands
ZM-14 /t.sm-2, OhmmE'ter, 0-1000 meeo 500VDC
TS-375 /AU, VTVM, 0-120VAC, 0-300 VDC
Bleet.rontc YOM·Capacity Met e r , ~Iod . 209,

H ickok
Mod, G.21 , GOO, 6-120MC-

A l to Scientific Corp,
M od. 200 BR H. P . Audio O BC. 20·200000 CPS
Mod. 200-D H .P . Audio O!IC. , 7·7000 CPS
0L-15B. Oscilloscope, 5" CRT Browning La bs.
OS-51 /USM.24C, Oecif loscope Waterman Prod.

s 7.00
$ .5.00
• 1.150

$ .0.00
$ 45.00
$330.00

$ 65.00
$105.00
$ 35.00

$ 90.00

$ 75.00

$ 32. 00
$ 90.00
$ 60.00
$ .9.95
$ .5.00
$ 37,00
$100.00
$100.00
$ 62.00
$330.00
$125.00
$150,00

$190.00

$115.00

$ 25.00

$ S.OO
$ 12.00
$ 10.00

$ 70.00

s 65.00
$250.00

s 90.00
$330.00
$390.00

S IOO. OO

$450.00
$275.00
$875.00
$575,00

' 140. 00
$ 80.00
$ 88. 00
$ 88 .00
$150.00

V oice s 22.00

AN /URM-1 3 D ummy Lo a d 5-20W 100-. 00 MC
MTR-2512 MarinE' Radio Telephone, 12V, 16A
Jo:Jo;-8 F ield Telephone
T ype 90281 Millen POWN S u pply,

700 Y @ 235ma, 6_3V @ .A
Model 33 Reg, P _S_ 350W , Mfg. by La ml nlu
T VN-65E Klystron P .S., Mfg. by W ell ton Labs.
T win P.S.• 115V IN -O UT IlOOV @ 150ma,

- 100V, 6.3V-3A
TVN·9HG, Klystron P .S.
Mod. 28, RE'ir. P .S.• Lambda
Mod. 206-PA HV Reir_ P .S.,

IN 115V, OUT 1000Y-200 rna
xtod. MR·300·1 Mag. Research Corp.

Reg. DC P .S. "Stabh'olt" 300Y -I A
~Inrl. 32 Rl'g. P .S., Lambda, 3S0W, 105_12SV
CR-4. Mi('rophone, Son y
CH_4. Microphone , Sony
Mod. 402A , Dynnm ic Mtcro Mi kl' l'
Mod. 714, M icrophone. PTT Sw ttcb Elcc t ro
Mod. 799 We ll ton In sulation Tester,

Indlca tea Lli'akalCe Res.
TS-128 /UP
TS·377/U SWH Bridge W / Ml' ter , 28V DC
TS-111 /CP Wave )feter, G.B.
I·.8-B Insulation Tester-Bidd le
1-177, Tube Teeter, Mut ual Conducta nce T ype
TS-117 /GP Wav·E' Meter T est Sl't-Andrew Corp,
TS·126/ AP MiIli-wattmeter, 0-2 MW
SITT4, Airplaue Thermometer Tester
M od. 802 M icrowave Oscillator, 9040 ·914 5MC
TYlle 675P , P iezo Osefllator by G,B.
HC-I 060A, Oscfllos eop e-c-Bolton Labs.
AN / P R M-10, GDO, 2·400MC, 7 bands-

Stamford E l,
TS-.7 / APR, Tt'St Oscillator, 40·500MC

Fairehild Cam.
Consta nt V. XFMR, SOLA, S EC. V.

115-120, 180VA
T}'l>E' lOB. P owe rstat Variable XF:'ofR.

O_120V, 210VA , O·132V, 230VA
T ype 20, Powerstat X F M R O-HOV . 3A
Type W2. G.R. A uto XFMR 0_135V
P la te XF MR, Bl'ndik PR I 200 /220 /240 Y Ip,

SEC 2900/ 1450V, 2.SKVA
:'olod. 191 H ickok Xtal Controlled Microv olt

Gen. 125-240MO
AN /URM·26, RF S ignal GE'n. , 4·8MC
1·208. R F International Det rala S ig nal Gt'n fO l"a tor

1.9-4.5MC, 19-.SMO
SG.S / U Noise Generator-Weston Labs -c-.

10·150MO ± I O% a ceuracv
T ype 1002A, Pu lse Generator
TS·U9 /U. Sill:nal Gen. 900·2 1 00~fC

xtod. 75, S ignal Gen . 4.8·nOMO
Measurements Corp.

TS·403A /V Shtnal Gen. l S00·4000MC,
CW a n d F M OUT

TS·413/U Signal Gen . 75K Q-40MC in 6 bands
Mod . 20, Signa] Gen. 85KC-40MC
SG-38/URN-15, Sill:nal Oen, 60-10000 P S
Type H OA . Boon ton Bl'a t Freq uen('y Generator

Business Hours
'Ye open early at 8 A.:\I. and work thru 4 P .l\!. T hen after a two hour respite we open agam

at 6 P .M. and stay until 10 P .M. Saturday till 5 P.M. Sundays by appointment. Try a nd make
it soon-will enjoy that eyeball-s-and hope you will too.
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II EHHEHT II" . GO RVOX CO.
Woodchuck H ill

Harvard, Xl a ss. 0145 1
Telephone 6 17- 456-3548

The ph oto obove shows the s ig n which
morks ou r drivewo y. To the lef t is one of
our fo ur t owe rs. It's 10 5 ft . in he ight with
o TA136. ten element six meter CushCroft,
11 element two meter CushCroft and 0 ten
m eter Krec o yerli co l.

Hobby•
IS aRadio

This catalog is our fi rst attempt t o descr-ibe our business and
the nature of ou r ser vice to the hu ndred s of t housa nd s of
amateurs throughou t the world.

Ham radio is a hobby offering a t remendous amount of
fascination and pleasure. P r -i nce and pauper alike m a y S h~H'"
in this int r -irruing s port a nd whether your pa rt icula r inter-est
is to rag-che w, e xpe r- imen t . 01" handle traffic , ha m radio provides
the means for suc h an outlet. To those busy with the problems
of everyday life, ham r ad io provides the pause that refreshes .
And to those handicapped per son s who may be blind or in
other ways affl ic ted, it is a window to the world. But we must
not forge t that it is basically a hobby and a hobby is basically
a luxu ry. Lu xu r ies ca n be taken care of only after necesaities
have been cared for a nd this fact has to be understood by
the supplier of ham equipment. This is why we offer equipment
in all categor-ies of price and quality. It has been said that
hams a re scroururers and justifiably so. Why should a ham
take away from his family's necessities so as to pursue his
personal plea su re. We understand this and try, therefore, to
provide a very broad assortment of material at all price levels .
I don't blame or criticize the ham who is trying to get the best deal for his money for I under
stand that fOI" many of us the acquisition of newel' tvpe g-ear can only be had by swapping
in the old material with the least amount of additional funds, It is precisely because we under
stand these things and know the nature of Ha m dom that I feel that our extensive stocks can be
selected from most every class of ham and we will gladly lend a helping hand to those of you
who are just getting started and need assist.ance ill ~ele(,til1J: your choice of g-ear.

Of course side band is the modern way of communica ti tur with voice. It saves frequency space
and permits a greater measure of enjoyment by a rn-cater number of participants. Nearly every
modern manufacturer is producing equipment for this mode of emission. So whether you are

starting or merely wish to up grade
your station or perhaps in company
with a very few others ca n afford to
buy new equ ipmen t a nd want t o get
t he very latest gear possible , I say
to you t ry us out a nd see what ou r
fi gu res w ill he. Get our list ing or
bett er yet , pick up the phone and
cal l m e collect, My operator will
take your name and telephone nuni
her a nd I wi ll call you back shor-t ly
thereafter. I t hink t h is is a personal
way of giving the p ropel' answers to
you at the earliest time , then you
will k now before very f ew m inutes
have gone by just e xactl y whe re
you stand so get in tune w ith t he
times, get in touch wi th m e and
enjoy your ham Radio to the fullest.

Ham
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Bob Heil K9EID
402 Border Street
Marissa, Illinois

Six Meter Final Amplifier
Get up to 75 watts output on six with a lew watts input.

ample space for the power supply at tile rear
with the amplifier placed up front . It wus
then mounted in a regu lar IU" rack panel but
could be p laced in a cabinet for table top usc .

T he grid components are mo unted under
neath the chassis and the p late components
are above so that no interaction between the
two occurs. The plate coil and capacitor is
mounted up front on the panel with the grid
components behind the 5894 as viewed from
the front. A long phonelic rod is used to con
nect the grid tuning capacitor to the front
panel so all tuning can be done from the
front. An alternate method would be to mount
the grid tuning capacitor on the chassis so the
shaft would be aecessib!e from the top of the
chassis directly behind the 5894. The 6BQ5
is mounted to the left and behind the 5894.
This allows for short leads between the two
tubes.

After construction, insert the tubes and be
gin checking the unit by using a grid dip
meter to set the resonant frequency of the
coils and capacitors. Adjust the maximum dip
at 50 MHz for both capacitors, At this time,
apply filament voltage and cheek to see that
both tubes are lit. Apply plate voltage only
after making certain that the unit is connected
to a dummy load and the exciter has been
connected at JI. Then apply plate voltage and
no excitation. The 5894 should draw approxi
mately 20 to 30 rnA. Begin loading with loose
coupling to the antenna. Apply full grid drive
to 5894 and dip the final loading control. C2.
Adjust coupling for a plate cu rrent reading of
approximately 180 rnA full load with a plate
voltage of 600 V. If trouble is experienced in
obtaining these readings in standby condition
due to the value of B+. adjust Rl.

\Vhen using the amplifier on any mode of
operation, the clamp tube will be a vital asset
as it will always protect the 5894. T he selling
of R1 in the initial tune up procedure will
limit the 5894 to draw only 20 to 30 rnA with
"key up" condition . This is ample to cut the
tube completely ofl and allow for a safe and
sane operation of your new final amplifier.

Have fun in your construction and enjoy its
ease of operation and the terrific results for
such little effort. . . . K9EID
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Fig. 1. 5894 SIX meter amplifier. The same
basic circuit can be used with an 8298 (or
3E29). but some changes will have to be
made in the coils and resistors.

So mallY final amplifiers buill today are
complicated and d ifficult to adjust. The unit
described here is very straightforward and ex
tremely simple to construct and put into op
eration in your sta tion. A few wa tts of C\V
input will give about 75 \V output in class C
service.

The final tube used can be either an 82gB
or 5894. The latter is easier to use on 50 :MHz
as it needs no neutralization. This is a prime
factor for selecting the 5894 as neutralization
c'un lead to the crazy house long before per
iection is achieved! The bias is obtained by
rectification of input power, and the 6BQ5
damp tube protects the 5894 if drive disap
pears.

Layout is not critica l and cau be arranged
to suit you . The clamp tube can be mounted
under the chassis if necessary. I built my am
plifier on a 7" x 11" x 3" chass is. This allowed

Hoh is a professional organist. He's worked
for the past seven years for the Holiday Inn
motel chain. lIe teas once associated with the
FlIF Amateur and was CQ's VHF 55B editor.
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The Drake 2-NT CW Transmitter
and 2-C Receiver

When the new Drake 2-:\T transmitter and
2-C rece iver a rrived the other day, I had to
rush right home and hook them up to an an
tenna . I have a base-loaded multiband vertical
on 80 ami 40 , so I didn't know how well I'd
he able to work out. After a quick perusal of
the excel lent instruction hooks, ami connecting
them together for semi break-in C\V, I was all
set to go. A quick three by three ca ll on the
80 meter novice band netted three callers lip
and down the band ; a \\':'\1 , a \\':\3 and a
\\':\0. I called the \\';\0 and asked the others
to QRX. It turned out that the \V1\'0 was out
in Colorado a nd had never even heard a sta
tion from Xew Hampshi re. After exchanging
reports we lrad a nice little rag-chew at about
13 wpm . The 2-:\'1' he ld lip very nicely with
7,5 watts input-e-I was ruuutug 569 out in \V0
lund. Next the \VI\.3-nicc report from Ph ila
delphia , 58H. The \\'N1 was almost next door,
so the ,fJ!)!) report wasn't too surprising. And
so it went, nice reports from novices all over
the country.

Xext I changed the tap on the vertical a nd
tried forty meters. Lots of QR~', but when I
found a clear spot, the 2-:\1' didn't have any
trouble at a ll working out w ith very nice re
ports. The excellent sensitivity of the 2-C
p icked tip the weak O Il('S and the select ivity
took ca re of any ad jacent rock crushers. Then
Ill' to 20, 15 and 10. For these bands I
plugged in a "Fa so I could move around a
bit , connec ted lip the trl-bander and looked

66

for some OX around I-tOlO. I heard lots of
Europeans coming th rough; a short call to a
PA0 in Rotterdam resulted in a 559X report
followed by severa l stations calling from DL,
S'" and az lands. After cleaning lip the minor
pi leup, I moved Il l' to I5- same story in Africa.
Some nice reports 0 11 the 100 wa tt signal from
ZSG and 5A,3 stntious. By this time it was
pretty late in the evening so ten meters was
prett y well closed down ; I didn 't hear any
sta tions on C\\', and very few 011 phone . Per
haps some other time.

After using the 2-.:\'T for severa l hours, a
few of the hidden features that a id in operat
ing ease become a ppa rent. Basically this trans
mitter is no different from many other low
power C\ V transmitters; however these hidden
featu res make a ll the d ifference ill the world.
Essen tially, the tra nsmitter is a th ree tube
affair, with a crysta l oscillator, driven ampli
fier and fina l power amplifier. The driven am
plifier output and power amplifier input cir
cuits are broadband tuned circuits that are
factory adjusted, so no tuning is required by
the operator. The pi-network in the outp ut of
the power amplifier is designed for 50 ohm
coaxial lines, ami the loading of this network
is al so factory set. All the operator has to do
is turn the rig on, tune the plate tuning ca
paci tor for a d ip in plate curren t, .. adjust the
JlOfvcr set for t he desired p ower input, hook
lip the antenna and go on the air. -And , if you
don't want to tune for meter dip, you can
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Drake 2 -C S(lt'dfkations

joh ; along wi th eight d iodes for detecting and
recti fying dut ies.

The rf lineup is relatively straigh tforward;
a l ~BZ() rf am p lifie r, a 12AUG high frequency
mixer, two 12BE6 converters , and a I2DA6
50 kHz if amplifier. The two inputs to the
Il igh frequency mixer consists of the output
or th e rf am plifier uud the output of the
2N:3,3U4 crys ta l oscilla tor. The out put of the
mixer stage is 3.5 to 4.0 .\lI1 z. This 80 mete r
signa l is mixed with a 3955 to 4555 kHz VFO
in- the first I2 BE6 for a 45.5 kHz if output.
T he second 12BE6 converter accepts e ither a
40,5 or 505 kHz input to put a 50 kHz upper
or lower sideband int o the 12BA6 if amplifier.
A 50 k lIz bandpass fi lter in the 121lA6 input
provides an adjustab le passband selectivity of

tune for maximum bri lliance of a built-in neon
hulb. Opera tion is simplicity in itself and it
takes longer to read about it than to do it. In
addition, 11 0 external an tcnnu changeover re
lays or receiver muting switches. no added
T\'I fi lters or "harmonikers", they're all in
eluded inside the 2·:\·J'!

T he 2-l\'T transmitter uses grid block keying
and extremely dean, crisp C\V is ob ta ined by
a special p ulse and delay circuit. Additiona l
features of this circuit are afforded by the re
lay which it controls. This relay switches the
antenna from transmitter to receiver, mutes
the rec-eiver, turns the stdetone off and on in
time with your keying nnd grounds the
cathode of your VFO if you use one.

A built-in transistorized 900 lIz phase shift
oscillator generates a sidetone which may be
used for monitoring your keying. There is a
connector on th e rea r of the 2-C receiver for
the sidetone signal; on other receivers it should
be connected to the arm of the aud io gain
contro l. \Vith these connections, the receiver
works nonnally during receiving, but when it
is muted for transmitting, the sidetone comes
th rough the phones. In addition, when the
transmitter is placed in the standby position,
the 2-I\'T may be used as a code practice os
cillator in conjunct ion with the receiver. In
this mode, the key only controls the sidetone
oscillator; none of the other stages are ener
gized.

Another operating aid is the spot switch .
\Vith this switch yOll can spot the frequency
that you are operating on without transmit
ting a signal. It is always good operating prac
tice to listen before transmitting, and the spot
switch on the 2-N"T allows you to do jus t that.
Only the low p ower freq uency d etennining
stages are energized d uring spotting, no power
is applied to the final stage.

All in all, the 2-N"T transmitter is one of the
easiest to operate that I have ever used. All
the controls have a purpose, and all the set
and forget type controls have been ad justed at
the factory. In add ition, no accessories are
necessary to put an outstanding signal on the
air. For the novice, the 2-NT appears to be an
ideal starter transmitter; even many generals
will find it to their liking.

The Drake engineers really put their heads
together when the 2-C receiver was on the
drafting boards. What they h ave come up
with is a neat combination of vacuum tubes
and transistors that does a tremendous job.
Vacuum tubes are used throughout the am
p li fier, mixer and if stages, but transistors take
over in the hi gh frequency oscilla tor, detector,
fiFO, AGe and audio stages. A total of five
tubes and seven transistors do the bulk of the
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F req uency
coverage s

.MOttes :
Selectivity:

Stability:

Sensitivity :

Calibration:

Ave:

Audio :

Antenna input :
Spurious

responses :

Lineup s

Accessories
availab le :

Power
requirements:

Size and
weight:

3.5-4.0 MHz. 7 .0- 7.5 Mllz, 14 .0
- 14 .5 ~l l1z , 2 1.0-21.5 MHz and
28.5-29 ~IHz with the crystals
prrrvided , Accessory c rys tals will
cover an}" 5 00 k Hz segment be
tween 3.0 and 3 0 :\fHz.
SSB, CW, A),I, RTTY
Seh-ctnhle passband Hftcr provides:

0.4 KHz at 6 d B d ow n and 2.7
KHz at 60 d B down.

2.4 KHz at 6 dB d own and 9.0
Kllz at 60 dB d own.

4 .8 KHz at 6 dB d own and
16.8 KHz a t 60 dB d own.

Less than 100 liz after warm up
or fo r 10% line voltage change.
Loss than 0.5 p,V for 10 dB signal
plu s noise to noise on all amateur
bands.
)'Iain d ial calibrated 0 to 500 KHz
in 10 KHz divisions; vernier dial
calibrated in approximat ely 1 KHz
divisions. Both the main dial and
vernier a re ad justab le for calib ra
tion p urposes.
Amplified AVe sys tem has slow or
fast d isc-hargt' and Jess than 100
microsecond ch arge. LE'Ss than 6
dB audio change for 100 dB rf
input change.
4 ohms output impedance. 1.8
watts with less th an 5 % distortion.

5 0 ohms nominal.

Image rejection greater than 60
dB ; if rejection greater than 60
dB on ama teur bands. Internal
spu rious signals less than the
equivalent 1 p,V signal on the an
tenn a.
5 tubes, 7 transistors and 8 d iodes.

2·AC 100 KHz calibrator, 2-LF
low frequency converter, 2 -CQ
spt'aker / Q -m ultiplier and notch
filter, and 2·~'B nolse blanker.

120 volts, 50 to 60 Hz, 30 watts,

1 1-5 / 16 x 6-9 / 3 2 x 9 · 3 / 32 inches.
13 th pounds.
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requiremonts i 120 volts, 50 to 60 liz; a t 2 .8

either 400 liz, 2.4 kHz or 4.8 kHz a t the G
dB points.

The sensitivity a nd selectivity of this lineup
is really tremendous. The 0.5 IlV sensitivity
for JO dB signal plus noise to noise on all
hands from 80 through 10 really pulls in the
weak ones. Like the old adage says, if you
can't hear 'em, vou can't work 'em. Alia a fter
a few minutes warm up, the drift is not d e
tectable ; even with a 10 volt change in line
voltage the drift is only barely perceptible.
\Vhen a strong local comes on the 2-C per
fonns admirably. The 12BZ6 contrib utes a
great deal to this because of its low intemlOd-

Power

Drnke 2-XT Spe('ificatioliS
Illation characterist ics, but the va riable pass
band filt er does most of the work. \Vhen the
going rea lly gets rough, you can turn it down
to the 0.4 mark ; in this position the handpass
is still on ly 2.7 kl Iz wide GO dB down .

The amplified AVC sys tems works ex
trernel y well. When the stations are weak,
there is almost no AYC voltage applied to the
rf and if stages, but let a strong signal come
on and immediately it is at a com fortah le lis
tcn ing level. In fact, there is less than 6 dB
aud io change for a 100 dB change in rf level.
To give you an idea what this means, &lB is
uhout the difference between programming
and commercia ls on TV; 100 dB is the same
as comparing a 1 watt transmitter to a ten
trillion watt transmitter; for different types of
opera tion, the operator may choose slow or
fast Ave release times, or Il l' mav turn tho
A\'C oiL

The 2-:\1' transmitter aucl 2-C receiver,
working singly or as a pa ir provide an ex
tremely convenient and economica l starter sta
tion for the novice. And when the novice au
vunces to the general ticket, many w ill find
that th is equipment is still ideally su ited to
their needs. For ssb and RTTY operatio n, the
2-C stands up right along with many of its
more expensive cousins. so when the general
ticket arrives there is no need to go out and
buy another receiver. For portable or field day
operation the pair is ideal. They are compact,
easy to tune, require a minimum of outside
accessories and req uire a minimum amount of
power; pe rfect for low power gasoline genera
tors. . . . WIDTY

amperes,

9'"" 6-9 / :12 \ 9 ,fl / :l2 II1('h l 'S , 1 2 ~,;

pounds,

Antenna matching network. VFa ,
crystals.

50 chms nomin..l.
,'3 rubes. 1 tra nsistor and 5 diodes.

C \ \t portions of the amateur bands
from 80 through 10,
Variable to 100 watts. Plate cur
rent meter redlined for 75 watts
novice li mitation.
Break-In C\ V, semi break-in C\\·
or manual CV".
Automatic transmit switching, built
in antenna changeover relay, side
tone osci llator, frequency spotting,
built-In low pass filte r and shn 
pli fif"d tuning.

Size and
w{"ight :

Antenna output
impedance :

L ineup :
Accessories

avnilable :

Features :

~Iodes :

Input power- :

F requency
OOH"ragP :

35 watts
50 watts

LOO watts
000 watts

and shine the

Space Age Soldering
I read K4CPR's article in the March 73 and

it inspired me to look up the methods for space
vehicle soldering. \Vhen you are putting equip
ment into orbit every solder joint must be per
fec t. This is how it is done.

Given-a cruddv old resistor to solder into•
the circuit.

1. The part to be soldered is never handled
with the bare fingers. This puts oil where you
want the solder. You use a pair of gloves or
nylon finger cots when touching the leads.

2. Choose a soldering iron :
\Vire gage 20 and smaller
\Vire gage 20, 16, 14, 12
\Vire gage 12, 10, 8, G
\Vire gage 6 and larger

3. Take a pink pearl eraser
area to be soldered.

4. Dip a brush in trichloroethane, or equiva
lent, and wash the area to be soldered .

5 . Take another brush and coat the area to

he soldered with liquid I'OSIll base solder ,
xm, F 4995.

6. Heat the iron, dip the tip ill liq uid rosin
flux, app ly solder to th e t ip of tile iron, and
wipe it clean on a d amp cell ulose sponge .

7. Tin the lead to be soldered by putting it

heat sin k next to th e body of the res istor, ap ply
rosin core solder to the iron tip, and within
six seconds app ly the solde r to the wire for
five seconds only. If yOll arc not ab le to apply
the solder within six seconds, wipe the iron
dean a nd start w ith fresh solder.

8. After tinning the lead solder the part
within an hour. 1£ this is not possible wash off
the flux with trichloroethane and reflux when
you are read y to solder. After soldering the
connections wash off the flux with a brush and
tri chloroethane.

If you follow the directions you' ll find they
work just fine but 1 find a good sprinkling of
p rofanity to he of great service.

. .. D el Wininger \VBG]:\1
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Beautiful Binders
Keep your valuable copies of 73 neat and
easy to find with Inexpensive custom-made
binders. These binders are sturdy. attrac
tive and easy to use. Each holds twelve is
sues, a full year of your favorite ham mag
azine. Years available: 1960·61 (holds all
of 1961 and the three issues we published
in 1960), 1962, 1963, 1964, 1965, 1966.
1967. Only $3 each.

only $3

Fantastic Full Years-$3.50
Missed any full years of 73? Like a new set of any years to replace those old, worn
out, ragged, dog-eared 73's you keep using for reference? We can supply all 12 issues
of 1962. 1963, 1964, or 1965 in good, unused condition at less than 304 per copy
when you buy all 12. We reserve the right to substitute if any issue runs out. The
price for one year, 12 issues, Is only $3.50.

Special Sales! Binders and Back Issues! Save!
Buy both a beautiful binder and beaucoup back issues and save! Normally a binder
and 12 issues (a full year) of 73 costs $9. Now buy them for $7 and save $2. Years
available: 1962. 1963, 1964, 1965, 1966. $7 per year.

Back Issue Special-20 issues for $5
We're offe ring a special on
from before 1965 for only

back issues: 20 good back Issues of 73 (our choice)
$5.

Individual Back Issues-50,
All back issues of 73 are sti ll available except January 1961. They cost 50¢ apiece
except October. November and December 1960. which are $1 each.

Order n ow for fast d el iv ery. Include postage on orders for one b inders. Two or more
bi n de rs a n d a ll m a gaz ine s shi pp ed postpa id in U.S .A. and Canada. Please include postage
on other or ders.
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James Ashe W2DXH
R.R. 1
Freeville, N.Y.

A Simple Voltage Calibrator
Are your meters lying to you? Most likely they are.
In this article Jim discusses the causes and results of
meter errors, and shows how they can be overcame.

Some notes on meters

ri g. 1. Performance o f a wron gly ca librated
but linear meter.

The problem of meter calibration is best
viewed against a brief hackground of some
facts about meters. Further perspective devel-

opment would result from a review of material
appearing in handbooks and textbooks.

It may come as a surprise that all moving
coil meters are cur rent-sensitive devices. They
do not respond, except indirectly, to voltage.
TI ley appear, sometimes, to respond to voltage
because of the constant influence of Ohm's
Law upon the circuit, but in fa ct they are only
indicat ing the current passing through them.
This is because each meter movement con
tains, as an integral part of itself, a fixed mag
net. A coil moving in the magnetic field ex
periences a force proportional to the current
passing through the coil. Voltage does not
produce a magnetic field as does current, so
that conventional meters respond to current,
not voltage.

Another valuable point will appear upon
close examination of almost any multimeter,
de ammeter, or other indicating device. It is
the fact that the scale is linear. That is, the
angular deflection is di rectly proportional to
the applied voltage or current. The d ivisions
across the scale arc equally spaced and each
one represents the same increase. By contrast,
an ohms scale on the same meter will he
nonlinear: the range from zero to fi ve ohms
at OIW end may take up as much scale space
as 200 ohms to infinity at the other encl.

Meter manufacturers are very interested in
linear meter movements. Design and calfb ra 
tion problems are simplest if a linear scale can
he nsecl with a linear movement since only a
single adj ustment is req uired to calibrate the
en tire inst rument. This is the common full 
scale ad justment, a simple calibration per
formed tn hring the full -scale reading into
agrct>!Ilt 'llt with the full -scale volt age or cur
relit , T Ilt' muuufuc-tu re-r wishes to produce
thousuuds of similar meters with It'''ast expense
nnd (·n·mt; the uxer would like to check the
entire cnlihrnt iou with one measurement. This
is not possible if the meter response is curved.

ME TE R COIL CWHl l NT
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There is a remarkable likeness between the
archer who is aiming for his target and the
amateur designer who wants to design a cir
cuit. Both follow a procedure which is only
partly based on clear, sharp textbook theory.
Each depends heavily on intuition, on ac
cumulated habits derived from previous suc
cessful experience. The archer who practices
with crooked arrows can only hope to succeed
in an average sort of way, with many di scour
aging events to try hi s patience and interest.

Not a ll instruments are accurate. There
are various kinds of inaccuracy, and as with
other machinery, the properties of instruments
tend to drift with time. Calibrat ion may also
be violently altered by laboratory accidents.
Suppose two meters which once behaved iden
tk-u lly no longer do so. \Vhich is wrong? Co uld
they both be wrong? It appears that a third
party, rather isolated from the usual events
of the lah, is required. This article describes
a sort of secondary voltage standard. very
good in proportion to its cost and effort of
construction.
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Meier error
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Fig. 3 . Performance of a popular mult imeter
as measured with the Calibrator. Note unex
pect ed ly large erro r at the low end of the
sca le.

justment of the meter b earings will impr~ve

the situa tion: this is very, very much Iike
ga mb ling, if you're not an expert. \ Vhen ma~
ing accura te readings, al ways assume there I S

some stiction and tap the meter face or the
panel nearby. Use somethi ng light and don' t
overdo it.

The re is a sort of rela tion between calibra
tion error and nonlinearity. The separation
made here is for purposes of explanation, and
in any di scussion of one the other should b e
ass umed just offstage, waiting eagerly for an
opportunity to make an unobserved and frus
trat ing entrance. .

Fig. 1 shows what is usually meant by cal~

b ration error. \ Ve assume that the meter s
characteristics are strictly linear. That is, that
a I % increase in current through the meter
produces a certain sw ing of the needle wh ich
is the same nnvwhere on the scale, and the
swing is th rough an angle just I % of the total
swing from zero to full scale. That means the
meter's characteristics will plot out as a
stra ight line, shown as a do tte? line "labeled
"idea l". The solid line labeled ' actua l sh ows
the performance of a meter with a c~libration
error. This kind of calibration error I S usuall y
co rrected b v a trimmer devi ce added some
where in th~ immedia tely adjacent circuit.

Fig. 2 shows wha t is meant b y nonlineari ty
error. Note the fu ll scale reading is just what
it ought to he. Zero is also \Vher~ i~ belongs,
hut there is a rather irregular deviation above
or below the ideal between these extremes.
\ Vhen you h ave fin ished the Calihrator, . )'011

will very probably find this type of err?r III at
least one of your ins truments. If thi s err.or
appears ill a vacuum tube vol.tmeter or It<;
solid-sta te eq uivalent, perhaps It can h e re
duced b y a trial -and-error interchanging of
tubes or transistors.

It i" importan t to retain a correct perspcc
tlve when <lealing with calih ration p roblems.
A d inurnrn like F ig. 3 is very useful , b ecause
it sho~vs that a deviation of oerhaps one tenth
volt can he a large error at the low end of the

100 1.
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Fig. 2. Performance of a " right ly calibrated"
but nonlinear meter.

since then the degree of curva ture has to b e
measu red, a m uch more comp licated business
than a single point calibration .

In 1882, D 'Arsonvnl called attention to the
virtues of a certa in type of mete r movement
which comb ined durability, simplicity, [ineari
tv, and relative immunity to outside effects.. ..
It is now known h v his name, and is used

•
in virtua llv a ll meters made. This movement
is ment iOl;ed in many publications, described
in a few, nncl is very well worth looking up,
An old p re-I 900 physics or science book will
yield surprising and interesting information on
the elabora te p redecessors of toclay's appar
ently simple multi meters.

There is no such thi ng as a perfectly accu
rate meter. The readings of a particular meter
may be accura te, for instance, within 10%, 3%,
or 0.5%. The price rises rapid ly as the ac
curacy improves, b ut there is no meter at any
price wi thout erro r. In order to keep the pi c
ture simple, the source of the e rror can he
neglected , and reference made only to the
reading observed on the meter together with
its dependence on the applied current. Then
the observed error can b e b roken down into
three types: stict ion, calibra tion error of a
linear meter, and linearity error of a "properly
calibra ted" meter.

Stietion is observed in this wav: vou place
the probe in the circuit and obse~'e areading.
\ Vithout disturbing anything else, you tap the
face of the meter with finger or a pen cil; the
reading creeps upwards sligh tly. The exp lana
tion is sticky friction : you can experience much
the same thing b y sliding your h and along a
smooth surface. 1£ it moves in a' ser ies of sta rts
an d stops. that is stiction. Another exa mple is
the peculiarly unpleasant way ill wh ich fingt'r
nails slide a long a blackboa rd . O bviously this
lias no good function in the m eter's bearings
and much effort is made to eliminate it; Par
ticularlv in the less expensive meters the e ffor t
mav not be so successful. Sometimes a read-
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Fig. 4. Skeleton circuit of the Calibrator.

scale and a trivial error at the high end. Cali
bration and linearity checks will be most
meaningful if plotted in this way. This curve
was derived from a real instrument, a popular
mullimeter priced at $16.88.

Calibration using fresh batteries

It's popularly believed that fresh batteries
can be used as accurate calibration voltage
sources. This is partly true, but it is not true
enough to meet modern requirements. The
reproducibility of electro-chemical reactions
and the similarity of one production-line item
to another seems to imply that two batteries
from the same manufacturer or even from two
different manufacturers ought to he as like as
two peas in a pod. Or at least that such differ.
ences as appear ought to be in some respect
other than terminal voltage.

But differences do appear. Some policy has
to be adopted permitting important differences
to be weeded out from insignificant ones.
Microvolt differences are clearly unimportant;
differences of a tenth or a half volt clearly
ca nnot be tolerated if batteries of around 1.5
volts are going to be used for calibration
standards. It seems reasonable to suppose that
for general-purpose work, a calibration source
should be accurate within 1% or better; that
is. at 1.5 volts the extremes would be 15 milli
volts each way. A significant factor in thinking
about tolerances is the possibility that one
calibra tion may end up at one extreme, and
some other calib ration at the opposite extreme.
An accuracy of 1% does indeed seem to be the
upper limit on tolerable error for calib ration
purposes.

A large number of fresh pencells, standard
carbon-zinc D cells, and assorted mercury bat
teries were tested to determine likely variation
in terminal voltage. Variation. 8S great as 50
millivolts were found in cells from the same
I~. This amounts to a range or nearly ~%
each side of the mean voltage for that hatch .

72

and since few amateurs will have a method
for determining whether the average is cor
rect or skewed, it appears that the idea of
ustng fresh dry cells for calibration purposes
has been exploded. Perhaps it would be pre
fernble to say the idea has been well undercut:
the fresh cells are better than nothing but thev
appear to be not as good as a serious worker
should require.

Calibrator circuit theory

This calibrator uses an unusual method for
generating its output voltage. In most such de
vices, a voltage-determining circuit feeds the
output directly. or is followed by some resis
tanoe-divider device to generate the variable
output. This is a simple scheme, basically, but
it suffers from a significant shortcoming. Cal
cula tion of the change in voltage due to load
tends to be difficult, because there is no simple
way to estimate the properties of the standard
at most settings.

If the electronic circuit is designed to stand
ardize n current rather than a voltage, Ohm's
Law and the resistor manufacturer's engineer
ing tend most reliably to the conversion of the
current into a voltage. Computation of the
error due to passage of some of the current
into a load circuit becomes very simple if a
wise choice of circuit parameters is used. In
the case of the Calibrator, a constant current
of 5 milliamperes is supplied to a 2000 ohm
high-quality ten-turn potentiometer. The
thousand-point scale (one hundred points, per
tum , ten turns) thus cranks out 2 ohms per
d ivision from zero. and the voltage across this
resistance is just that produced by 5 milli 
amperes less whatever current is delivered into
the load.

The basic circuit of the Calibrator is shown
in Fi~. 4. A voltage reference source and a
trans istor fix the voltage across the resistor R .
The transistor acts as an emitter follower .
Since the voltage across R is fixed , the current
through it is also fixed . TIle same current Rows

"'I,JI..n -Y UI"N POT

1 ,~ " •

'0',. --
+ 2NI'02..... '"

~
'-NO. 218 CELLS

IfoI SEIIiES "0
1/2'111

~e.
zdu.z

~
Fig. 5. Complete circuit of the CeI~r.
Most of the parts are completely uncritical.
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VHF ANTENNAS

The VHF Antenna Handbook by
K5JKX is our best seller. It's a
complete collection of informa
tion about VHF and UHF an
tennas. with design hints, con
struction and so forth . $2

HAM CLUBS

CW by W6SFM explains code and how to learn it. 50¢

TEST EQUIPMENT by W6VAT tells you how to build
some useful ham test equipment. 50¢

MILITARY SURPLUS TV EQUIPMENT by W4WKM
necessity for the surplus-using TV'er.

The Amateur Television Anthol
ogy is a collection of the tech 
nical and construction articles
from the ATV Experimenter
edited by WP KYQ. If you're ln 
terested in TV, you'll find this
useful. $3

HAM T£l£VISIDN

The Care and Feeding of a Ham
Club is the title, and it's by
K9AMD. Every club officer should
read this book thoroughly to
make sure that his club is all
it should be. $1

_ ......._-I!

Ill.. Fl.k W.uISO

PARAMETRIC
AMPlifiERS

HAM Rm

SIMPLIFIED MATH

INDEX TD SURPLUS

We've recently updated the very
popular Index to Surplus by
W4WKM. It now lists all of the
surplus articles and conversions
in popular electronics maga
zines from 1945 to 1966. $I.5O

PARAMETRIC AMPLIFIERS

WA6BSO's careful treatment"of
these fantastic UHF amplifiers

•.. explains how they work and how
= to build and use them. lavishly,
E illustrated with photographs and
~ drawings. $2

=e
•
•
•

Does math scare you? It needn't.
: This easy·to·understand book by
· K8l FI expla ins the simple ex
_ ponentlal system of arithmetic,

simple formulas, and logarithms.
5D4

,
,
,
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- Ham Rm .. . • . . . . .. . ..... . . . . $2.DO Please send me the books checked at left:

• -Index to Surplus $1.50
• H CI b $1 DO Name . • . . . . . . . . . . . . . . . . . . . • . . . • Call .' - . m u s .. .. . . . . .. . .. . . . . . . . . '

•· -SImplified Math . • • • • . . .. . . . • • . •$ .50 Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •,
• - VHF Antennas $2.00 •
e P t I • Iifl $200 City State Zip. .. s• - arame r C nmp I ler • •
" - ATV Anthology $3.00 Books shipped prepaid In US and canada. ,
•
• -CW $ .50 73 Magazine ;
i -Test Equipment $.50 j

s -Military TV __ .$1.00 Peterborough, N. H. 03468 ,
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There is nothing critical about layout and
construction. For best results, new parts arc
preferred,- b ut junkbox or surplus parts sho uld
yield perfectly good results in all cases where
you arc properl y suspicious and apply careful
tests tu the com ponents. Since th is circuit is
a little hi t odd ill comparison to most of those
appearing in the amateur literature, it might
be breadboarded before construction and a
few tests performed to clear up the facts about
its performance. A milliammeter and a Diddle
box! in series with the transistor collector cir
cuit will show clearly that the cur rent is re
markably independent of changes in collector
load, so lon g as the transistor is b iased into
its operating region.

T he cali bra tor is buil t in a 2J';: x 2J4 x 5 inch
Premier Minihox. The wirewouud cal ibrat ion
pot and the multi-turn pot plus two insulated
lugs on a standard lug strip p rovide enough
termi uals for point-to-point wiring of the entire
circuit. A solid bracket holds three standard
9-volt transistor batteries in the bottom piece
of the case; three 8.4 volt mercury batteries
could have heeu used. They hardly seem to he
required. The Calibrator is highly valuable
when needed. but it does not receive the
steady use of a \ 'T\'.\I or a scope.

Two CE zener diodes were purchased for
this project. just in case. It turned out that
one of them had a knee at around 7 m.A; the
other at well under I m.A. This is within specs:
they arc apparently tested at the factory at 20
111:\. T he lower current is preferable; the zcner

Calibrator construction

circuit loads the battery with no return ill
output.

The other cur rent route is down through the
load resistor, the transistor and the emitter
resistor. Since the voltage across the emitte r
resistor is fixed by the transistor, the base
e-mi tter voltage remains fixed a t about 0.2
HJ ItS, ami the voltage across the load resistor
is fixed by the constant current through it , the
only voltage that can vary as the battery ages
is the transistor collector voltage. But collector
voltage variations have practically no effect 011

transistor current. So long as the transistor
remains within its operating range, the cir
cuit works.

There are some nearly invisible second
order effects. The only one worth mentioning
is a slight drift over the first few seconds after
the Calibrator is turned on, due to the zener
and the transistor warming up.

"" 1M

, ,

" "

..

through the loud resistance that serves to COI1

vert the current into a voltage.
Fig. 5 shows the complete circuit, hardly

more complicated. The resistor ill the transis
tor emitter circuit is split into olle fixed and
one variable res istor, to permit vernier adjus t
ments ill current. The transistor base voltage
is fixed bv a zener diode, and a res istor has

•
been added to supply the necessary zener
c urrent. A non-cri tica l battery and a switch
complete the circui t.

T he voltages across the circuit have to add
lip to the battery voltage. F rom the battery
to the zener biasing resistor. down through
the zcner to the ot her terminal of the battery,
is the complete biasing circuit. Since the
t ransistor has a beta of 100, it draws negligi
ble curre nt fro m the zener. It is only necessary
for the zener to be safely out of its knee re
gion; h ilt not too fa r because current in this

The finished Calibrator. The dial reads 2.20
volts. Adjustment for accurate output by
screwdriver pot in the center of the panel.

VOLTAGE CALIBRATO
N

Inside the Calibrator, showing point·to-po int
wiring.

l . Diddl.'!>OX("5 are discussed in the April 1966 Issue of
";' :3, 11;11:-<' 48.
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has to hold the transistor base voltage only
against a few tens of m ieroamps plus the
transistor leakage current of a few microamps.

1£ a zcncr other than the specified GE
Z4XL6.2 is used, an appropriate revision of
emitter resistors is very simple: the total re
sistance should be chosen for zcner voltage less
0.2 V base-emitter voltage at 5 iliA or what
ever other fixed current is chosen.

If a surplus transistor is used, a fa irly hi gh
beta is preferred, but not over 200 or so. It
should show low leakage current; in any batch
of ten or twen ty similar transistors a t least one
will show up with good be ta an d remarkably
low leakage. Choose that one. 1£ the emitter
resistor takes up six volts and the multiturn
pot takes up 10 volts, the res t of the battery
voltage has to appear at the transistor collector
terminal. In the schematic of Fig..!), this is
about 11 volts. Some surp lus computer tran
sistors are good for only 15 volts.

Finally, if a surplus pot is used, it should
be checked for noise and erratic operation. Put
a battery across its terminals at sufficient
voltage for a few milliamperes through the
potentiometer. Add a load resistor or perhaps
20 kQ from its slider, and listen with a signal
tracer. A slight, a lmost musica l, noise is p er
missible; erra tica lly noisy regions or spots are
grounds for rejection.

Calibration

A few final tests will quickly indicate
whether the circuit is operating properly. A
mil liameter in the transistor collector circuit
should show constant current against varia
tions in battery vol tage. P lacing an additional
resistor across the zener biasing resistor for a
10% current increase should have no more
than a barely discernible effect upon collector

•
current. Perhaps you can think of one or two
other tests.

The calibration procedure is simply a matter
of adjusting transistor current through the
multi turn pot to the correct value. This may
not be qui te 5 rnA, or it may be a little over,
because of the 3% or 5% tolerance on overall
resis tance of the pot. T his tolerance has
nothing to do with the 0.1% or better linearity
tolera nce, which de termines the accuracy of
intermediate readings. Tile t ransistor CUITcnt
is adj usted to give a correct readin g at any
fixed pot setting, prefe rab ly full scale. Unlike
many meters, the linea rity of the pot is guar
anteed, so that the full scale calibra tion is
reliable in this case.

Of the various possible sources of known
voltages or accurate indica tions for calibra tion
purposes, batteries have already been dis-
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cussed . A calibration may be performed by
comparison with some meter believed to be
correct, but this is a somewhat risky procedure.
All expensive or a new meter is more probably
accura te than an old or inexpensive one, but
there is a distinct element of risk that cannot
be eliminated when ca librating in this way.

A bet ter and more reliable source of uc
curutc voltage is a standard cell. High school
physics laboratories frequently have inexpen
sive but quite good standard cells ava ila ble, or
one may be purchased from a scientific supply
company. They are sealed. in glass and last for
many years if they a re not subjected to over
load, extreme high or low temperatures, or
excessive vibration. The manufacturer is gener
a lly very specific as to what cons tit utes abuse
and. his notions should b e respected . In most
cases, a load of 10,000 ohms is a bout the
minimum; this draws about 100 microamps
from the usual approximate 1.0 183 volts .

Fig. 6 shows a circui t for calibration by
standard cel l. T he switch is a normally open
push switch so that current is drawn from the
standard cell only for brief periods. Any 0-50
microammeter will do. To make the calibra
tion, the Calibra tor d ial is set to the standard
cell voltage and locked in p lace. The vernier
calibra tion pot is adjus ted for a barely per
ceptible upscale deflect ion of the meter. Then
the 4.7 kG resistor is shorted out, and the
ve rn ier calibration p ot readjusted for a zero
rending. This completes the calibra tion. The
microammeter reading goes to zero b ecause
th e Calibrator on a ile terminal and. the stand
an} cell on the other are puttin g out the same
voltage: no current flows if no p otential d iffer
ence exists .

An amateur or experimenter sees a poten
tiometer as a resistance with a slider supplied
ill a little case and capable of a few percent
reso lution. A more elaborate potentiometer,
perhaps costing over SIOOO, may be found in
the high school or college physics labora tory.
If aile is available, certain accessories required
for its lise a re probably also on the premises.
and it m nv also be used for calibra tion of the
Ca lihra to r·. Some reading in appropriate
physics texts will be required, but potentiom
d el' theor y is n ot elnbomte and vou should- -
have few difficulties w ith it .

N.O.
~-"- 4 "7k

• .' •
STA NOoUlO

CALIBR ATOR CELL

--

Fig. 6. Circuit for calibrating the Calibrator
from a Standard Cell.

"
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Some suggestions

It isn't necessary to build the Calibrator
exactly as described . I've tri ed to describe it
completely enough so you can see what the
ideas behind it rea lly are. You can work up
your O\vn model which might be very differen t
from mine. Here are some of the variations
which occur to me.

A single-turn p ot might be used , preferably
wire-wound, although 5 rnA th rough 2 kQ
will dissipate only 50 milliwatts so that a com
position pot could be used. But in 511ch a case
you probably cannot trust the linea rity, which
greatly simplified and improved my Calibra
tor. A resistor or a set of resistors could have
been used, which would lim it the number of
voltages available, but would avoid the ex
pense of a multiturn pot. The voltage out 0 1

th e tran sistor current could have been chosen
at other values, but there a re problems here
too. If a very low maximum voltage is chosen,
you may find yourself involved wi th thermo
electric effects. If a h igh transistor curren t is
chosen, you may fin d, for some applications.
more dri ft th an you like resulting from vari
ation in tra nsistor d issipa tion as the battery
runs down. Well, have at it! Make up a b read
hoard an d don't be afraid to try out some TIt'\\'

ideas starting where I've fin ished .
. . W 2DXII

megohm VTVM, a backbiased diode tcst, or a
voltage comparison test in which two voltages
are adjusted to equality so that no current
fl ows, would require no correction at a ll.

But laboratory applications are so vanabb
tha t no guarantee at all can be made as to the
size of the load. The key to the problem 01
working out the calibra tion change under load
rests in the constant current genera tor. It
always supplies 5 rnA, or something very close
to it . T he situation resolves to that shown in
Fig. 7. The load current is subtracted from the
constant 5 mA, the voltage across the Cali
brator terminals must he that due to remain
ing current through the resistance from slider
to ground. This res istance is two ohms pe r
division, since the 2000 ohms of th e pot are
allocated eq ually to the 1000 scale points.

Fig. 8 shows an equivalent circuit which
expresses the same facts . A generator always
supplies the voltage seen on the Calibrator
seale. The load current passing through R re
duces the voltage to that seen at the output
terminals. H is the resistance from slider to
ground of the pot. The subject is more fully
discussed under Thevinin Generators in many
elect ronics texts: this concept is aile of the
greatest problem solve rs going.

L.OAD
"f$ ISTANCE

CAL.I , 'IIATOI'l
T[I'lMINALS

RESISTANCE READ
FROM DIAL.

--. -.,
VOLTAGE

REAQ '''OM
DIAL.

,.

Fig. 8. Shorthand equiva lent circuit for quickly
estimating true voltage at the Calibrator
terminals when supplying current to a sub
stantial load.

Operation

The very nicest instrument for calibra tion
of th e Calibrator is a di gital voltmeter, fre
q uently referred to as a DV.M . It usually cou
rains its own standard cell, and its design is
inherently accurate. After checking the DV~I

calihra tiun, connect it to the Calibrator, set
the Calib rator to 9.9,'5 volts, and adjus t th e
vernier pot until the DVM gives the sa me
reading. Then , just fur kicks, crank the Cali
brator pot down to va rious lower readings anti
watch the DV~I produce readings agreeing
within a millivolt or two. It's very impressive .

Fig. 7. Loading the Calibrator reduces its out
put voltage exactly in proportion to the cur
rent sidetracked around the mutttt um poten
tiometer.

The calibrator dial reads 0·10 volts ill tell
turns of 100 points per turn. That is ten milli
volts per point, one volt per turn . This direct
reading is very cunvenientl It is the reason for
choosing a scale of 0-10 volts rather than 0-5,
0- 1.5 or some other range. 0-1 volt was con
sidered, but a ten-volt range seems to be more
app ropriate for meter calib ration and ge nera l
laboratory work.

Many applications for the Calibra tor will
demand so little current tha t its calibration will
be inappreciably altered. To achieve a 1%
change in calibration, the load must steal 1%
of the 5 rnA supplied to the m ulti turn pot.
That is 50 microamps . If this current is sup
plied from 10 volts, the load is 200 kQ. If the
load exceeds 200 kO, no correction is required
for most applica tions . For exa mple, an 11-

LESS
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W. R. Lingenbrink W6HGX
1809 Hill Ave.
Hayward . Calif. 94541

The Link
Like to try 0 two meter yagi with a

semi-cylindrical reflector?

If you are interested ill making your " F ive
\Vatter" sound like a big rig , then read on.

T ile "Link" I am about to describe has been
the volume producer here for sometime now
and I fee l that it warrants passing on to the
brotherhood at large.

There is no grea t cost involved, in fact five
dollars should cover the Link quite well .

The materials involved are a length of tub
ing for the boom ( the boom from an old TV
a ntenna works quite well) and a roll of alum
inum clothes line wire for the elements. The
rest of the hardware should be handy around
the "shack." .

The basic components of the design are by
no means new, but putting them together in
this confi gura tion I feel is now or at least novel
and for good measure it works.

T he basic theory behind the antenna is a
modified corner reflector used as a launch ing
device for the yagi antenna. An added bonus
is the unusual front-to-hack ratio gained b y
this method.

It might be well to add here that if you are

only interested in local rag-chewing in the big
cities and don't care to rotate your antenna
for each contact, forget it and go on to the
next article. This antenna is for the sta tions
that are hard to copy"

The method of mounting the antenna makes
it <illite adaptable to e ither horizontal or ver
tical polarization dopcndmg on the locality.

The method of construction should be quite
d ear from the d iagra ms. b ut there are a few
things that are hard to show in a d rawing
such as the method of mounting the boom
fo r the corner reflector part of the antenna.

The boom is first drilled to take the reflec
tor boom . When this is in place then the hole
fo r the reflector element is drilled through
both pieces of material and the reflector ele
ment sct in place. This will then hold the
whole assembly rngfd.

T he next step is the driven element. A hol e
is d rilled in the hoom and an insulator that is
about one inch longer than the boom is thick
is inserted through the boom. This then be
comes the anchor point for the folded dipole

,"".

"e"

---t-
TYP ICAL OF
11 , 0 1, 02 , 03. 0 4 ,

-I-
"e"

DRIV EN
"'-ELEMENT

n

"e"

"8"

TIlREADED
INSULATOR
THRU BOOM

/.
FEED ,t,T ", _,0
WITIl :500 A LINE
(Of! C04)( TIlRU 8AL~

U

vee

"

"

"8"

"e"

i..

II ''A'

tff-- e - - --1-- " -1---

~"'lElI IIEFLECTOl'I IiOLOS
IIEFl ECTOII 8ClOtII I" PLACE

"A"

-I-

"

36-314"

36-YS"

36-1/2 "

36-31'8"

" ., .
• •
'" ." .
". .

ELE MENT LENGTHS FOf! 1~5 M"'

VIEW "A- A" VIEW "S-8" VIEW "C-C"

78 • 73 MAGAZINE



driven element. The beam is also fed a t th is
point, e ither through 300 olun line or with a
balun.

As for tuning the antenna, well if the beam
is constructed using the measurements given
I think you will find little if anv thtng gained
by' shifting the elements. A hit might be
gained by clipping the elements for spot fre
q uency operation. but that's up to you.

The tests given this an tenna were wi th a
fellow ham \VORCG across the valley from
my loca tion about four airline miles away.

The test eq uipment used for th is evaluation?
A "Cooney Bird" and a receiver with an S
meter. The antenna was mounted on a thi rt v
foot mast and pointed toward the receiving
location. the rig was turned on and a steadv
tone was used for modulat ion. .

T he S meter at the receiving location was
se t for twenty over nine, then the antcnuu
was rotat ed. The main front lobe seemed to he
about thirty degrees wide. The side lobes
showed a reading of S2 and the back was all
but unreadable on the meter.

A wo rd about the mounting feature. It may
seem at fi rst glance that the heam will he off
balance, but in practice it has been found
that with the beam so light and the advantage
gained hy this type of mounting there is
nothing to fear.

I can only hope that those of yOll who con
struct this antenna get as much enjoyment
out of it as I have had.

. . . W6ITGX

\V il!iam is a transmission man for the Pacific
T and T Co. lle enjoys V llF and UHF an
tenn a design and construe /ion and home
bllilding of equipment.

Stop Slipping Dial Drives
Does the cord and pulley dial d rive syste m

in your receiver slip occasionally? ]f so, hero's
a good emergency subs titu te for cake rosin or
commercial non-slip compounds.

Place the tip of a hot soldering iron or gun
on a clean area of the chassis and tilt the
iron so that the tip forms a sma ll an gle with
the chassis. Feed. rosin-core solder into the
gap . The cold metal of the chassis will con
duct enough hea t away from the molt en solder
so tha t the Hux, instead of vaporizing, will
Iorm a "pudd le" on the chassis. Remove the
soldering iron, allow the fl ux to solid ify and
scrape it on to a clean p iece of paper. Finally,
crush the flakes of flux with a fingertip and
rub the result ing powder onto the d ial d rive
cord. . . . Bradley T hompson
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Asks ...How do you rate a
tower when the stories
all sound the same?
There is a one-word answer 
PERFORMANCE!
ROHN TOWER perform ance has
made it t he top name in the
industry. Wherever you go 
worldwide - you find ROHN
TOWERS - CATV, mi crowave,
co m mun ica t io ns , bro adca st,
home TV and amateur - wit h
complete accessories, lighting,
microwave reflectors and equip
ment. ROHN TOWERS - the
accepted standard - recognized
as th e towers th at provid e
strength, durability, ruggedness,
appearance, design. adaptabi l
ity and prestige. ROHN popu
lar ity rests on these factors:

• Computer Analysis & Engineering
Design. Manufacturing. Warehous
ing • Turnkey Tower Erection. Com
plete Lines of Accessories

Representat ion and Distribution
Worldwide

For further information cont act

Home Office
P.O. Box 2000. Peoria. Ill inois 61601
Ph. 309/637-8416 TWX309/ 697·1488
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Gary Blake Jordan WB6MOC
Glenn Haddon K6YTY
21018 Sta gg Street
Canoga Park, Calif .

Some Techniques in Tone
Signalling and Decoding

Tone signalling has many uses in ham radio, especially
in VHF emergency and other nets. This article describes
a few things that should be considered in using tones.

It is perhaps time to admit that the manu
fac turers of ci tizen's hand equipment have in
one respect gotten a bit ahead of amateur
rad io p rogress. Amateur HTfY operators have
for sometime used various "auto st art" systems
to good advantage. but the t ypical amateur
hasn't reall y put to much lise any a utomated
transmission sta rt-stop system such as is pres
ently employed by many C D two-wa y stations.

Natura lly, in the course of everyday opera
tion the typical ham doesn't have much need
of th e system described here , but increasingly
more amateurs a re going to remote opera ted
equipment to obtain better advantage of phy
sical surroundings. Although the authors can
not vouch for the legality" of opera ting such
a system, it seems reasonable to assume that
an ama te ur could operate his home station by
remote signals from his mobile station. This
would allow any lion-amateur in the home to
speak with the mobile station, since the home
station would in effect be directlv COli trolled,
by the mobile sta tion and hence under the
direct con trol of a licensed amateur. The pos-

o It is likely that the operation described might require a
remote stat ion authorization. C heck before )'OU try it.

"17

."'~
RECEIvt:R SYMMETRICAL ."".CUPPING FILTERS

AMP!.lfIEI'I

TONETONE
DECOOER VOl TAGE

SO ISOI'l

TRANSMITTER f-

Fig. 1. Block diagram of a tone signalling reo
peater system.
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sibilities of this situa tion seem very intriguing,
particularl y in the case of businessmen who
must remain away from home for extended
periods or at long-distances. \Vith the system
to he described here , a particular seq uence of
tones mod ulating either an SSB or A11 trans
mitter (either A3, A3a or A3j modulation)
could be used to trip a receiver, turn on a
second transmitter and then turn on or turn
off either or both the receiver or transmitter
ill any prescribed seq uence, Similarly a differ
ent seq uence of the same tones, or different
frequency tones, could be used to shift fre
quency, rotate the antenna or perform any
number of functions at the receiving end . The
possibilities a re limited only by the desire and
ingenuity of the operator.

System theory
The system block diagram (Fig. 1) shows

the general configura tion for the use of the
sub- units to be described later. A signal com
ing in the antenna to a receiver preset to the
desired opera ting frequency is passed onto an
audio clipper and amplifier. The purpose of
this first operation is to ensure that all the tone
signals are of eq ual amplitude before reaching
the audio filter, This not only relieves the fil
ters of the requirement of undue selectivity
hut a lso ensures that the output from the au
d io filter s is about the same for all tone chan
nels.

The next block, the audio filters themselves
consist of a number (depending upon the n um
her of tone channels used) of simple L-C fil
ters resonated to the frequency of the tone
channels. In th is article a three channel. and
hence th ree fil ter, ne twork is described, b ut
again more or less channels and filters may be
used depending upon the desired complexity
of the end result. Obviouslv, there is one filter
resonated to the tone freq uency of each tone
chan nel used .
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aud io ~ tages should be observed . As mentioned
previo usl y, the number and types of equip
mcnts co nt rol led b y this type system is prac
tically unlimited dependent upon the resources
of the individual amateur.

Audio symmetrical clipping a mplifier
As exp lained, the purpose of this circuit is

to provide a constant amplitude signal to the
tone filter regardless of the aud io output am
plitude of the receiver at any given time. The
input to the circuit is a sine wave at the audio
frequency, and because of the particular de
sign here, the output is very nearly a sq nare
wave of the same audio frequency. Looking
a t Fig. 2, it may he seen that the input stage
is an emi tter follower wh ich is biased at about
half the B+ voltage. This stage is used simply
to provide a high input impedance as well as
low ou tpu t impedance to drive the second
stage. This second stage is an amplifier driving
a diode clip per. Since the voltage gain of this
stage is high (about hfe x 1k) the sine wave
a t the collector is heavily cl ipped by the Dl
D2 pair, then passed on to another amplifier
and d iode pair where the signa l is again am
plified and clipped. Notice that no type has
been called out for in the d iodes or transistors:
an y transistor with h fe grea ter than 100 at 1
kH z will surely do, and any good silicon diode
will fi ll the hil l. The one and only requirement
that must be carefully met is to be sure that
all stages are biased in the mid-range of their
operating cond itions. The "Qcpoint" must be
."

Following the aud io filte rs are the tone volt
age sensors, OIlC sensor for each filter, hence
one sensor per tone channel. The function of
the tone voltage sensors is to de tect the aud io
t OIlC when present at a filter ou tpu t a nd COIl 

vert the tone to a de level approp riate for
driving a switch. T his is accomplished by a
variable th reshold ga te and Schmidt trigger
a rrangement to be described later.

De voltages which correspond to the pres
ence of a tone are passed on to a tone decoder
which consists of nothing more than a series
of relays interconnected in such a way that
the seq uence of tones received must be in a
certain prescribed order before an outp ut is
obta ined . Certa inly more sophisticated elec
tronic switches could have been used in th is
applica tion, but for purposes of explanat ion
the sequence of operations is perhaps most
easily understood when p resented in terms of
relays. This also lends itself to di rect junk-box
production by the amateur in most cases.

Connection is shown from the tone decoder
to a transmit ter, but obviously the p iece of
gear being controlled might be anything the
operator desires, multiple operations or mul
tiple equipment functions can be controlled as
pointed out previously.

1I Cl

o-fYYY\..-.j [--T---,

General
Although each circuit to he described here

is complete and correct, the intent is that the
circuit function to be detailed is of more im
portance than the actua l hardware of the cir
cuit itself. Conseq uently, no direct examples
are given for b uilding duplicate un its though
duplicates may be constructed q uite easily.
Actuall y there is nothing the least hit crit ical
about co nstru ction save that the usual precau
tions to prevent rf energy from en tering the

'''''''',-
FIG. 2

Fig. 3 , Tone filter. Lt -c i and L2-C2 should be
resonant at the desired aud io frequency.

Fig. 4 . Tone voltage sensor for use with a tone
filter such as the one shown in Fig. 3 .
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Fig. 5. Typical tone decoder. See text.

set mid-range between cutoff and sa turation.
This is because a large amplitude signa l will
cause the transistor to clip as well as the
diodes, particularly at Q3 and Q4. Since a
clearly symmetrical output is desired, the t ran
sistors must begin to "bottom out" and " top
out" evenly for increasing input signa l.

Tone fillers
The tone filters are used to select and pass

the individual audio tone frequencies desired.
The filter shown in Fig. 3 is about the simplest
that is useable. Normally the audio frequencies
selected are about 1 kHz apart and thus this
simple filter is more than adequate to reject
adjacent tone "channels:' Certainly a more
complex multi-pole filter may be used and the
separation between tone channels reduced ac
cordingly. For this filter, L I -Cl , and L2-C2
are resonated to the desired audio frequency.
As can be seen, with reasonable (greater than
50) Q inductors a fairly high selectivity may be
obtained. Ordinarily the output lap on L2 is
about ~ of the coil up from the ground end.
For fanatics there are a number of active filters
whicb will provide as little as 1 H z 3 d B band
width at 100 liz center frequency. H owever.
anyone sufficiently versed in the literature to
use such a circuit is probably bored with this
article and has quit reading, hence no further
discourse is given here."

• For th ose who wish to pursue this phase of the proj.ct.
a really excellent article entitled "Selective Audio Am
pli6ers" appeare-d in the Jul)' Electronicr W07'ld .
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Tone voltage sensors
This circuit is essentially a variable thresh

old relay driver with a va'riable feedback cir
cuit to provide high sensitivity and a certain
amount of latching action. Again the active
devices aren't specified since so long as good
hefty (perhaps 1 walt) transistors with Vce
of at least 30 volts are used no t rouble will
be experienced. Progressive shor ting out of the
one megohm pot will increase the sensitivity
of action , but will also provide increasing hvs
teresis on signal release such that in the ex
treme, several volts differential would be ap
parent between the threshold level and the
release level. The thresbold level is preset by
the 50 kQ resistor in the emitter of Q I. This
preset level is above the noise output level
of the tone fil ter but generally below the maxi
mum tone output amplitude. Notice that the
relay is the same as that depicted in Fig. 5.

Decoder
The decoder of Fig. 5 is composed entirely

of relays principally because relays are quite
often available to the amateur in q uantity.
However it is obvious that a considerable re
duction in size, weight, and generated tran
sient noise could be obtained by use of equiv
alent solid state switches.

Obviously the simplest decoder would be
a single switch which closed upon the presence
of a given tone. However such a system would
be vulnerable not only to accidental tripping
and jamming, but also would be vulnerable to
deliberate interference. The decoder shown
here is fairly elaborate, but not so involved
that construction is prohibitive. In many re
spects th is decoder simulates the function of

•• .. t d b ta secure sys em use y many govemmen :'"
to avoid unauthorized lise of equipment and
ensure secrecv.

For this particular decoder three tones of
differing frequency are necessary (and hence
three tone filters, etc.) for operation. The tone
frequencies have been labelled A, B, and C
for convenience; tone A might be selected as
1 kHz, tone B as 2.5 kHz and tone C as 5 kHz
for instance. Due to the interconnection of
relays and contacts a sequencing action m ust
take place before the control is actuated. In
this case, tone A must occur before tone B.
and tone B occur before tone C, and A and B
may not occur simultaneously. Hence, unless
some random signal or person interested in
actuating this system knew the exact tone fr e
quencies and the p roper seq uence of these
frequencies the control would not be actuated.
Thus b y using the latching properties of only
four relays a verv "secure" three tone system
is available.
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LINEAR
AMPLIFIER

IT'S WHATS
INSIDE THAT COUNTS!

* Easily ha nd les maximum lega l power for a l l
modes wi th g rounded grid. aero . bias li near
operatio n .

* Ejmac 3·1000Z f i na l provides fu ll 1000 w att s
p la te dissipa t ion a nd lo nger t ube life w ith
exc l usive a f ter off coo li ng.

* H igh re liabili ty so lid state power supply
usi ng compu ter grade capaci tors for cont i nu
ous du ty.

* A .L.C. ou tpu t provides h igher a u dio lev e l
w i thou t fl a t t op p ing and t he t uned ca t hode
in p ut provides higher efficiency w i th mi n i
m um distortion.

* N ew ta nk desig n gives equal efficiency a ll
bands with metered R.F . wat ts o u t p u t to
a n tenna or dummy load.

Mod el LK-2000
Dimensions: 29 \14" high x
16" wIde x 15 11.." dellp
ShippIng wt. 125 pou nds

ETI

. . . WB6MOC, K6YTY

A Low Cost AC Regulator
The detrimental effect that line voltage

changes have on oscillator stability is well
known by most hams.

A low cost voltage regulator suitable for use
with VFO's, frequency standards, and other
equipment having small a.c. power require
ments (approximately 20-30 watts) is sbown
in Fig. 1. This circuit is a lmost identical to the
one suggested by Lamkin Laboratories for use
with tbeir MFM frequency meter. (Switcb and
fuse added.)

This circuit will reduce voltage variations
to about one third; the output will be approxi
mately 100 volts RMS. In addition to the im
provement due to the regulated line voltage,
the reduced results in less heat being produced
in the oscillator. By using this circuit, the
filaments are operated at a reduced, regulated
voltage.

The regulator should nut be placed near the
oscillator circuit as it produces considerable
heat. A separate chassis is suggested, and the
switch in the load should be shorted as operat
ing the regulator without a load can ruin the
OC3's.

We have used this regulator with a l\ IFM
for almost a year with great success. The cost
is low ann the const ruction very simple; give
it a try.

Deap Cupp W4JKL

Conclusions
The four basic building blocks described

here constitute the prime requirements in a
secure tone signalling system. The uses have
been briefly described for tone systems, and
if nothing else, it is quite apparent that a very
good amateur remote control system could be
effected in a variety of ways. Each building
block is quite uncomplicated, and easy to
build and adjust. The autbors bave imple
mented this system in a variety of ways, for
single tone signalling using one to eighty
meter remote to home applications, all with
great success. As was stated before, the appli
cations are limited only by the ingenuity of
experimenter.

" OW 11/\1'
TU NGSTEN l AIolP CALL-WRITE FOR COM PLETE DETAILS

HC} ELECTRONICS

6904 EA5T 5PRAGUE

5POKANE, WASHINGTON 99206

©
e a

APPROll .
1I1VAC • • rocv

oc} 2 cca l~.,
-. - ' ~'o-c-c-

Phone : WAlnut 4-2343 (Ar• • Cede 509)

Fig . 1. A low cost AC regulotor .
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Paul Fra nson WAICCH

The
Vanguard 501

TV Camera
T a lking to peop le over the rad io is certa inly

one of the most intriguing hobbies that exists
as all 73 readers certainly know. But think how
much more fascinating not only talking , but
seeing, your contacts must be. Most hams
have had at least some thoughts about ham
te levision, but most have also never thought
se riously about getting on TV because in the
past, TV has been com plex a nd cost ly, and TV
s igna ls have limited range ami there have been
few hams on amateur TV.

\ VeH, T V signals still don't travel verv far,
hut modern techniques of high power, high
gain antennas and low noise converte rs have
made reasonable distances possible. And more
and more people are gett ing on TV. T ransis
tors, varnctors and modern transmitting tubes
have made TV less com plex than it once was,
a nd the cost isn't unreasonable. It certain ly
can cost far less to put a TV station 011 the
ai r than many hams spe nd on commercia l
sideband eq uipment. Obviously, TV isn't for
a ll hams, b ut the experimenter can have plenty
of fun w ith it . In large cities, for ins ta nce,
licens ing classes cnn be telecast to prospective
hams, or technica l sess ions held for those wish
ing to increase their knowledge (or license
class ). T he receiving converters for regular
TV sets can he quite simp le ; see the art icle bv
PA0VDZ in this issue, for exam ple . ATV'cl:s
have telecast ch urch and other events of inter
es t to b ed-ridden persons or others. I'm not
sure where the FCC draws the lin e on broad
cas ting on ham TV, bur there are obviousIv
many possibilities for public service and goo~
publicity for hamming with TV. Think of the
fame vou'd receive if von were to sta rt the
first ( ; nd o nly ) TV stat ion in a small town!

You can get on TV w ith a flyin g spot scan
ner, an obsolete converted surplus camera , or
even a cas t-o ff commr-rr-ia l c-amera, hut there's
11 0 que-st ion that ll lP most pract ical type of
sig na l source is a modern , iuexpeusive vid icon
camera designed for closed circu it TV such
as the Vanguard model ,~ () I camera. I've had
the chance to play with 0 11(' for some time
now , a nd though I haven't put it on the a ir
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vet-eat least on a ham bnnd-d've come to the
inescapcable conclusion that I should. Let's
take a look a t the Vanguard 50 I and see
what it has to offer :

In the fi rst place. the 50 1 is tiny. Until V011

see it, it 's hard to bel ieve how small it is. It's
almost the same size as five small pocket b ooks
in a pi le . T he small size is a result of the
complete transistori zation of the circuit (ex
cept for the vidicon and neon bulb IIV
regulators ) and the com pact, modern, plug-in
etched circuit hoard construc tion. The camera
weighs only 3~ lbs.. yet seems to be very
sturdv and well-made.
Th~ 50 I uses tw enty transistors, includ ing

a low-noise VHF field effect transistor input
amplifier. A clever part of the circuit is that
the vidicon is used as a light sensor to set
the ca mera for best cond itions w ith lighting
changes. The power supplies are regulated.

Output is either standard U5 volt video for
lise w ith a video monitor, modified TV set,
or TV modulator for a transmitter . or rf for
di rect feed to the an tenna terminals of a TV
set tuned to a low hand channel. T he video
ou tput gives better quality, but the rf output
is obvious lv more convenient. T here's certain ly
plenty of output : I used the camera w ith 250
feet of coax w ith no problems (exce pt that we
did get into the neighbor's set 0 11 a blank
channel. Good for remote haby sit ting, I
gu ess.) In either case, the quality was excel
lent. Everybody in the neighborhood, and all
of their ch ild ren, had to look at themselves
on TV, and though all of them thought their
likenesses horrible , they also agreed that
evervone else looked verv natural and that
the camera did a mugnlficent joh.

The camera worked well with only normal
room illumination. or in the bright sunlight.
Even wi th a small hulb at night , you could
get a pretty good p icture . T he lens is inexpen
sive. It's 8 mm ra ther than the more expensive
Hi mill variety, so telephoto and other extra
lenses could he added to the 50 1 without
spend ing a lot of money.

The only troub le I had w ith the camera was
erra tic noise in the p icture at fi rst. T his was
ap parently due to a bad ground, and was
easily cured by tightening a futrlv-obvious
loose mount ing screw.

::\'0 schem atic or instruction manual comes
w ith the ca mera. though Va nguard has re
ported that one w ill he made availab le in the
Future. The cnmern is gunrnuteed for a yea r
exc-ept for open fi lament or breakage of the
vid ico n.

As you can tell , I'm real pleased wi th the
,~O l I have b een using. It is cer tainly an ex
cel leut buy at $279.95. . WA1CCIl
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C. R. MacClu,r W8Ml;;VI
3080 lakewood
Ann Arbor, Mich .

The Shackcom
A simple intercom that can be built from junk-box parts.

For all those who have felt the need of a
communica tion link between the shack and
the household I have a solution. The Shack
com shown in Fig. I is a inexpen sive, simple,
and compact, two-way intercom. The circuit
employs the three di stinct types of transistor
amplifie rs a nd thus would serve as a n excellent
introduction to transistor circuits: Tl is in the
common base configura tion and thus trans
forms the 8 oh m speaker impedance to hi gh
impedance. 1'2 is in the common collector con
figu ration and thus transforms the high Z out
put of Tl to about 400 ohms with a power
gain. T3 is in the common emitter configura
tion and thus raises the 400 ohm output of T2
to a slightly hi gher impedance with a large
gain in power. T4 and T5 are a lso in the COIll

mon emi tte r configura tion and d evelop the
power needed to drive the second speaker.

Nothing about the circuit is critical. The
output transformer T as well a s the transistors
T4 and T.5 were taken from a d iscarded trnn
sistor pocket radio. T he electrolytics call he
of anv value in the microfarads. The speakers
used ~hould be of th e 8 ohm type, ~ watt, and
with at most 5 inch cones. The volume control
H is not necessa ry since the maximum output
of the Shackcom is not excessive as lon g as
the person speaking is at an arm's length from
the speaker cone. The :):\' ..to-ls are sold for
tell per $ 1.00 by Poly Paks.

The p rototype of the Shackcom was built
on a 2" x 7" circuit hoa rd , a nd mounted in a
3" x 5" x 7" box with a 4" cone speaker. The
circuit 1 is drawn in such a way to sugges t
how the Shackcom could be laid out 0 11 a
printed circuit boa rd.

W8~IQW
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Fig. 1. The Shackcom-a simple transistorized intercom. Three types of amplifiers are
used: common base (Tl), common collector (T2) and common emitter (T3 and T4 and T5).

Butch Plugs

When you 're working on a chass is or panel
a nd make a hutch hy d rill ing or Plll H']lillj.l; a
hole ill the wrung plan ", sometimes it c-an be
a pro blem. Fur the larger size holes (about
~ inch and above ), you can buy a hole plug
from one of several manufacturers. H ow a bout
small d rill holes? Very simp le. mix up a batch

of ep oxy adhesive and fill the hole lip . Make
sure the re is a little ad ditional material above
the surface of the panel . \Vhen the epoxy
hardens, it tends 10 shrink slightly, and if
s ll m<"i(~ 1l 1 Illaterial is 1101 ldl on the surfucv-,
a small indeutu tion will result . After the t'pm:y
hardens, sand it smooth. A little pai nt and
nobodv will ever know that vou drilled a 1.01(·

• •

in the wrong place.
. . . Jim Fisk \\,IDTY
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Gus Browning W4BPD
Cordova, S .C.

Gus: Part 19

I

After a very FB stay at Diego Carets Island
we all boarded the ship and took off for Salo
mon Island , another in the Chagos Archipel
ago. This island is some 50 to 75 miles awav
from Diego Garda. \ Ve were met there by th~
manager of Sa lomon Island and invited to
have supper at his house. He had his wife
with him, a very charming person whose bobby
is pain ting. She had a very large assortment
of paintings of the islands, some of which
would have won honors at any artists ' show
ing. Believe it or not, they actually had a
Coca Cola- they had had it for about ten
years, I think. \Vhen it was opened it did not
even go plop; it was completely flat. In South
Carolina I would be afra id to give it to my
dog for fear the dog would turn up his nose
at it. But on Salomon Island that one Coke
tasted like something direct from Heaven. We
were served a very e legant meal, prepared
undr the directions of the manager's French
wife. Of course they had many different kinds
of wine-what Frenchman does not? Late that
night we went back to our ship . I d id a little
operating /~ 1 .\ 1 for a few hours.

Early the next morning we loaded up the
cop ra there and about noon we lifted anchor
and were away for VQ9, Mahe. This return
trip was a real dream ride : all the way «down
wind.' Hour after hour I would He back in a
deck chair watching the Bying fish. They
would all take off like a covey of partridges
and sail through the air for a hundred feet or
so. These Indian Ocean flying fish actually get
about 20 feet above the water and sa il with
the breeze just like a bird. It's a beautifu l
sight to behold; they are a b right silver and
actually shine in the sunlight . At night I used
to like to watch all the apparent fi reworks
down around the propeller if the engine was
running, or just at the point where the water
passed the rear sides of the boat if it was un
der sail. They tell me it's some kind of algae
in the water. How this stu ff can look like fi re
when it's submerged I don't quite understand,
but there it was every night. Looking south
at night I could just see the Sou thern Cross
on the hor izon , not a lmost overhead as on

..

Bouvet Is land way down South. and nut al
most overhead as the Xorth Star is when in
the Faroes. T here was always a nice cool
breeze on the ship's decks and this trip back
was about the nicest one I have ever had on
any boat anywhere. We were out of the mon
soon belt on this tri p and this made the trip
a rea l smooth one.

Upon arriving back at Mahe ami payin g
for my trip to the Chagos, away I went again
to my little "Hotel de Seychelles" where it
was costing me $22.00 per week for room and
board . When I was there they had no elec
tricity at the hotel except their de current
which was no help to me at all. So it was con
nect up my little putt-putt again and buy
some gasoline ( they call it petrol ) for some
thing like 80¢ per ga llon. The hotel there now
has ac current from Port Victoria, 1 under
stand. That's the hotel that has that ched huts
for each hotel room , all in a long row up and
down the beach. They always gave me the
one on the end so that my putt-putt would not
keep everyone awake all night when [ was on
the air. Incidentallyy the food there is very
Ffi : plenty of breadfruit, pineapples, oranges,
coconuts, lemonade, fish cooked every way
possible , turtle meat quite often, swell pastry,
plenty of good home cooked cake, and even
once or twice per week they have ice cream,
All this for $22.00 per week. Not bad, eh? I
again headed d own to the dock area every
time I had the chance. I had shipped there 3
forty meter A:\I phone rigs with the right
model ARC receivers to tune 40. They wanted
aile installed at the owner's home on Mahe.
one at his son's home on Xlahe and the other
down on Aldabra Island. Aldabra has no rad io
link with the outside world at all; all they
have is a transistor radio to listen to the BBC
and get the news.

Another boat was soon takin g off for Alda
bra Island, going via Cosmoledo and Assump
tion Islands. They decided to have the unit
installed on Assumption Island instead of AI
debra since they were planning on cultivating
guano on Assumption shortly. They told me
to he ready to leave in two d ays.
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Hodel 361 - Codax
Auton;atic Keyer

Model 376 "PROTAX"
Antenna Switch

(Radial Terminals)

New _ Model 374
Dummy Load /Wattmeter

Reads to 1500 watts !

No.w. U1-~ cd .••

AMATEUR
ELECTRONIC

SUPPLY
the COMPLETE line of

//105M products.

•••••••••••••••••••
I To: AMATEUR ELECTRONIC SUPPLY 7 I
I 4828 West Fond du Lac Avenue I
I Milwaukee. Wisconsin S3216 I
• Shipme the follow ing Waters items: •
I I
I I
I I
• (c heck one ) •

I 0 I amenclosing cash in full I
I 0 Iamenclosing a ZIll, deposit - ship COD fO! balance I
I 0 Please charge to my Account. t will pay in 30days. My II
I AES Credit Card Nu mber is:. _
I I
I Name I
I Address I
I I
I Cily I
I ~ II Slale I
• 0 Se nd Waters catalog •

• 0 Send NEW A E S Catalog and Recondit ioned •
• Equipment Bulletin . •

•••••••••••••••••••

,

12.95
9.95

15.95
19 .95
13.45
12.75
I I.95
2.45

53 .00
72.50
19.95

115.00
135.00
65 .00

129.75
27.95
21.95
92.50

120.00
29.95
32.50
38.95

370-2 Rad iator T ip .• ••••.•.••• • • • •• •••••••
370-75 75m Coil ••••••..•. ••••••••••••••• •
370-40 40rri Col I••••••• • • • • ••••••.••••••••
370-20 20m Coil ••••••• •••••.•. •• •• ••••...
370-15 15m Coi l •••••••• •••••• • • ••• •••••••
370- 10 10m Coil • • •• • • • • •• • • • . • .• • • • • • • • • •
370-48 Coax Cable Assembly • • • • • . •• . • . • .•

VHF ACCESSORIES
346 Nuverter (6 & 2m Co nver ter) • • • •• • • • • • • • . $ 175.00
373·2 Coax ia l Filter (2m) . •••••••• ••••• •••• 29.50
373-6 Coax ia l Fi lter (6m). ••• ••• ••• •••••••• 32.50

COLLI NS ACCESSOR IES
337·SIA Q-Mult iplie r for 75S-1 ••••••••••••••$ 4 1.75
340A Q·Mult ipli er for KWM·2 •••••• ••••••••• 54. 95
349 "Channe la tor" . . . . . . ••••• •••• ••••••.•• 82.50

6.50
17.95

Order direct
STATION ACCESSORIES
3001 Universal Hybrid Phone Patch •• • •••• ••$
3002 As above. with Compreamp • • • • . . . • . . . .
3SB (Compreamp Kit tor 300 1) .
334 Dummy Load /Wattmeter ( IOOOw) •••• • ••• •
374 Dummy Load /Wattmeter ( 1500w) •••••••••
384 Dummy Load (no Wattmeter ) •• • 0 • ••• • • ••

331 "Little Dippe r"•••••••• •••••••••••••••
359 " Compreamp" •••••••• ••••• • ••••••• •••
372 "Clippreamp" ••• •••• •• •••• • 0 •••••••••

361 Codax Automat ic Keyer ••••••••••••••••
369 Reflectometer ••••• • • •••••••••••••••••
371·1 Wide-Range Attenuator • • •.•••••••••• •
371-2 As above. with BNC Connectors .••••••
372-3 As above. w ith T ype N Connectors ••••

COAXIAL SWITCHES
335 SP6T (Antenna Switch) •• o ••••••••• 0 •••$ 12.95
336 OPOT (Li nears in & out)... .. . . . . . . . . . . 11.45
341 SPOT (Antenna Switch) . •.. . •.•.••••••• 11.45
351 Dual OPOT (i n & out s wit ching) ..•••••• 12.95
375 " P ROTAX" SP6T (Antenna Switch) . . . . . 13 .95
376 " PROTAX'· SP5T (Antenna Switch ) • •• •• 12.50
378 SP5T (Antenna Switch ) .•.. •. . . . . • . • . • • 10.95
380 "PROTAX" SPOT (Antenna Switch). . . . . 12 .45

NOTE: " P ROTAX" Coaxia l Switches provide au to
matic ground ing of unused term inals . Models 376 and
378 have Radia l Terminal s - all others have axial
terminals .

CHICAGO, ILLINOIS ORLANDO. FLORIDA
6450 Milwaukee Avenue 19 Azalea Pk . Shpg. Cu.

Phone (312) 763-1030 Phone (30S) 277-8231
CHICAGO & ORLANDO STORE HOURS: Mon. Wed, Thurs 
12 to 9 pm; Tues & Fr i ' 12 to 5:30 pm; Sat - 10 am to -4 pm

IMPORT ANT ! - Be sure to send all Mail Ordel s and Inq,J ilies
to OU I Mi lwaukee store, whose add,ess is shown above. VISIT 
Please do not write the fo llowlna Branch stoles - they ale set up
to handle walk·ln tlade only.

AMATEUR
ELECTRONIC

SUPPLY
4828 West Fond du Lac Avenue
Milwaukee . Wisconsin S3216

Phone (414) 442-4200
MILWAU KEE STORE HOURS: Mon & Fri - 9 am to 9 pm;
Tues. Wed, Thurs - 9 am to 5:30 pm; Sat - 9 am t o 3 pm

Crystal s for a bove ••••••••••••••••••each
349·27 Ada pt or for S-Li ne • •• • . • . • • • • • • •• •

AUTO·MATCH MOBILE ANTE NNA
370-1 Mast .• • •• •.. •... •.• •• •..•••••••• • •.$



If ynu want to see a new way to install a
70-foot bamboo pole get these Seychelles fel
lows to do the job . H ere is how they put one
up for me: they dug a nice hole ( w ith their
knives ) right below the point where there
were two hig limbs on a tree that looked like
all oak. aile fellow got lip in the tree with a
piece of rope. They tlrcu put the small end of
the b.unboo at the edge of this bole they had
d ug uucl tied the rope to the small end of the
hamboo. Then the other ten fe llows started
pushing the large e nd of the bamboo towards
the hole while the fellow lip the tree pulled lip
the small end. The large end was eventua lly
dropped into the hole. I tried exp laining that
there were better ways to do this job, but none
of them spoke English . I learned that there
are many ways to do a simple job, many of
them di fferent from the way we have always
done it hack in the States . It makes you want
to pull out YOl1 r hair ( and I ain't got much
10 pulll ) ,

This ship that was going to Aldahra was
going most ly to haul back a load of those
very large turtles. The stop at Assumption w as
to bring buck its manager, and to a lso install
the 40 mete r A~I rig there. This was a fairly
good sized ship (about 3 times as large as
llar\'ey's-\'Q91111 ) , The captain was a 100'.l>
full blooded Seychelles captain, tough as nails,
w ith a good loud voice that his crew could
hear even ill the middle of the monsoon. H e
was the boss 011 that ship; when lie spoke,
they jumped . To me he was as kind as .1

fath e-r, so I have no complain ts. Down to the
ship I went and loaded everything on hoard,
putting Ill y I ~ I .\ I rig right up in the poop
deck beside the big wheel. I mounted my
putt-putt th is time way up on top of the
crew's sleep ing quarters roo f, because the
S.E. monsoon was at its peak now and w e all
knew we were heading right into its teeth. I
wanted to keep the water from getting into
my putt-putt. Even up there it d id get soaked
by some of those monstrous waves. T hose
waves were killers down around the Aklubra
area, and Aldabrn is partly shielded hy north
ern Madagascar.

As I said, w e left \ 'Q9 and headed for
\ 'Qge (Cosmoledo group ) making a very
short ;)-day stop there to pick up some copra
and dried fish and deliver the usual mail and
some much needed supp lies. Then we were
on our way to Assumption Island, right down
in what H arvey calls the Cyclone Belt. \Ve
did reall y get a full dose of winds, rain and I
don't know how high the waves w ere, but to
me they looked like mountains fall ing down
on the ship. \Ve were tosseo every w hich way
and it was a battle stay ing in our bunks even

. 0

with their side-hoards lip. Sea sick-don't
make me laugh . Those fe llows on that ship
did not know what that word even meant . As
for IIw -1 had a 101ll-!: time ago found how to
co ntrol those butterflies in my stomach . Just
tell yourself that ),ou are not going to get sea
sick. make yourself believe it and yOll have
it lII a d <' . So there was no scu xic-kut-sx (,\TII
wi th the tossing ship all the way, every mi ll 
ute of every day. It never d id come up for u
breather as it does sometimes dunug the year.
I had installed my rig tip in the poop d eck
ami we were up about 40 feet , where every
roll uud rock of the boat was multiplied by
about 5. To sit fastened down at my operat
ing: position I soo n learned to get in swing
with the ship. I became a part of the boat :
when it rocked, I rocked a long w ith it. I told
someone over the air I had the Aldabra Swing:
while I was on I~ [ ~ I, ami I really meant it,
This was exactly the opposite of the return
trip fro m the Cbagocs with that nice steady
b reeze blowing up hack of us, pushing us
along at a very stead y rate .

After about 6 days we sighted Assumption
Island. \\'e anchored off shore about one-half
mile down wind from the island. The island
shielded us pretty w ell from the high seas. I
loaded lip every thing and went ashore in the
first landing boat. While they unloaded some
lumber, doors, windows, etc. to hui ld some
small houses, I did some operating. I also
mou nted the wind-d riven but tery charger and
two large 12-volt batteries, the AHC-5 being
2:4 volt opera ted. I got the wind-charger in
operation and explained to the islnud manager
that they should charge one battery one d ay
and the next one the next day ( the wind
charger was only for I " volts ): Ife sa id he
understood me ( which I still have my d oubts
nhout ): The modulation of this A~1 phone
rig was way down and I was not satisfied with
it at all hut we had to leave the island the
next day. A hint to anyone taking equipment
to out -of- the-way places : test a nd test your
eq uipment over and over uud make sure that
it's rea lly on the hall before yOll eve r leave
the USA. You cannot ever he too careful, be
cause out on some remote island there is no
rad io supply house around the corner. You
cannot even find one bolt or 1I11t on these is
lands. You b ring along everything you need,
or you do without and patch up the best yo u
call.

\Ve d eparted from Assumpfiou Island for
Aldubra Island , the d istance between them
being something like 50 miles. In cidental ly,
:lIIY of you who worked me while I was on
Assumption Island don't have a new one ; it
counts the same as Aldabra since it's actuall y
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TICKLE YOUR TIGER!
N ow that you ha ve overcome your
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in the same group . The hi gh seas were still
pounding away when we left ami the going
was p retty rough u ntil we anchored sort of
behind and in the shadow of Ald ahra. Ashore
we all wen t. the usual mail was delivered, up
we nt m y antennas again a nd I was on from
Ald abra for the second time. The pile up was
1I••t as hig as be fore but it was still there . To
me it was always illtercstillg to tune across a
hand tha t's " cry quiet and practically no one
is on . You thi nk everyone is off the air and that
yon have was ted your time going to that spot.
T hen yOIl call that first CQ; back comes ma y
he one sta tion. You exchange reports with
him and stand hy. Then maybe 2 or 3 stations
cul l and yO ll come back to one of them. O n
about the th ird QSO the re are mavbe 9.5 sta
tions calling you. From then on the pile-up
pyramids. I t's up to yOll to work that pile
down faster than they pileup! You keep say
ing dwu 5 or lip 5 every now and then ; even
doing this the "lids" still keep calling you on
your fre q uency. I have heard a number of
sta tions tha t insisted on calling on my fre
q uency, hour after hour, a nd d ay after day.
They never get a Q50 because it has always
been my policy to never work anyone on m y
frequency. You newcomers to th is gam e of
DXing, take a h int from someone who has
been in on the pile up from both ends. Listen
to what the DX sta tion tells y OU to do and do

•
it . T ry and find a station he works, listen to
th is sta tion's speed and style of operation and
try your b est to imita te this fe llow. Ob serve
th e frequency of th e fellows he is working, try
to fi gure out how the DX sta tion is tuning,
try to outguess th e other fellows in the pile.
Maybe do what F rank, \V5VA, does; watch
for th at peak signal condi tion and "nail the
DX stat ion" at that mom ent. That's the way to
get tha t 5-9. . . .

$44.95
$29.95

. . . Gus

Storing Test Leads
If "our workshop is like most, your clip

leads and test prods arc a lways scattered all
oyer the bench ; and when you do pick them
up, there is no convenient pl ace to store them .
A neat solution to this stora ge p roblem is to
insta ll two screw eyes in the wall about 30
inches apart; a piece of soft iron m echanics'
icire is then stru ng horizonta lly between them
and connected securely at the ends. T o store
leads wit h a lligator dips. simply dip one end
of the test lead to the storage wire and let the
other end hang free . To store lead s without
a ll igator clips, just loop them over the wire.
\Vith this method of storage your test leads are
always where you can find them .

. . . Jim Fisk \\'IDTI
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Enj oy dramat ical ly improved ac
celeration - eliminate pl ug fouling
an d the effects of poin t bo unce.
Get better gas mileage and instant
starts.

Install s in ten minutes utilizing
original coil. Utterly reliable and
fully warranted . Not to be confused
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system s.' '

Factory Wired
Kit Form
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Bob Nelson K6ZGQ
110 Morning Valley Drive
Sen Antonio, Texas

A Little About Noise
Perhaps more than a little; Bob's treatment of this important,

but little understood subject is careful and complete.

••

Noise. T his word describes the natura l phe
nomenon which establishes the limiting range
of all communication systems. To the OX man
noise is the reason he can't work ZS 1 at noon
on 80 meters. Sure, a little of his signal reaches
ZS land, but it is so far under the noise that
it is useless and undetectable. To the VHF
man noise is what stops him from working
KL7 on 432 ~IHz. Again, some signal might
get to Alaska by various means, but its very
weakness, compared to the noise level at the
receiving location, defies reception. Noise even
affects the 75 meter ragchewer when a nearby
electric shaver or ignition system tears lip the
signal he's listening to.

Now since noise has so much to do with
establishing the limits of our ability to com
municate, it seems wise to reach an under
standing of what noise is, and how we might
cope with it. And that brings us to the pur
pose of this article. If you stick with us from
start to finish you will emerge with some basic
knowledge of noise in radio systems. You will
have an understanding of what noise is, what

'"\[\. ,
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t\ \: ~-
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FREQlJlENCY

Fig. 1. Showi ng how t he intensity of various
types of noise sources varies with frequency .
Source of graph: Reference 5.
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causes it, and how to eliminate a good p art
of it from your receiving system. Further,
such vague subjects as "equivalent noise tem
perature," "noise figure," and "minimum dis
cernible signal strength" will be explained.
But enough of this introduction, let's get into
the meat of the subject.

What is noise?

Before d iscussing any technical subject it
is always a good idea to define the terms to
he used; then it is clear just what is being
talked about. So, just what is noise, how can
we define it?

In the most general sense, noise is allY
signal at the output of your receiver other
than the one you want to hear. Therefore,
noise is the hum and hiss, the static crashes,
the ignit ion pulses, and the kilowatt tuning
up 200 hertz from the signal you're tuning.
T he latter is more properly termed an "inter
fering signal", though, and we won't class it
as noise. This article will treat all the others, as
noise. Let's look at some specific noise types.

Cosmic noise. This is noise radiation that
originates outside our atmosphere. It may
come from the sun, our own galaxy (the
Milky Way), from other galaxies or from some
discrete "radio stars" which have been dis
covered. A great deal of it does indeed
originate at the sun. The level of this "solar
radiation" or "solar noise" varies from low
"quiet sun" levels to magnitudes which are
as much as 50 dB greater during "disturbed
sun" periods. Sometimes solar radiation is
even responsible for period, of radio b lackout.

Most people have Seen the band of stars
in the sky known as the "Milky Way". These
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Riverside, California 92501

ORDERS PREPAID WITH
CASH REMITTANCE

IN CONTINENTAL U. S.

Collins 30L. l
Coll ins 305· 1
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Fig. 2. Noise equivalent circuit for an elec
trica l conductor or resistor.

arc mainly the stars of ti ll' galaxy of which
our own Still and p lanet are members. Om
ga laxy takes the genera l shape of a saucer
and since we are on the saucer, the rest of
the galaxy appears as a band of stars when
we look in the right direction. If we point a
high gain VH F antenna at this band we will
observe that the receiver output no ise level
increases . In particular, if we poin t it at the
center of the galaxy, where th e concentration
of stars is grea test, we wi ll note a 10 to 20 dB
noise increase over other direction s on the
"galactic plane", All these stars are generating
noise in a manner similar to our own sun,
which is itself a star. There are some particu
larly noisy stars which have been recent ly
discovered and these arc among th e ones
called ra dio stars" .

Altogether cosmic noise is believed due to
the "b lack body" or therm al noise (explained
below ) radiation of the inters tellar bod ies. It
is not particularly strong except in the region
10 to 300 megahertz where it is sometimes the
chief con tr ibutor of noise to the radio system,
and thereb y estab lishes the smallest signal
that can he detected. The int en sit y of cosmic
noise decreases as the fre q ue ncy is ra ised.

It should be mentioned that cosmic noise
docs have one good side-it is providing the
signals which radio astronomers are studying
to help us learn more about the nature of our
universe.

A tmosph eric noise. As hard to believe as it
may seem to he, there is an average of about
2000 thunderstorms going on all the tim e at
various points on the earth . Each of the
thunderstorms produces lightning d ischarges,
and there is an average of about 100 of these
occurring every second. A lightning stroke is
very similar to an electric arc, or spark, and
generates a considerable amount of radio
noise over a wide frequency range. This is the
chief generation mechanism for atmospheric
noise.

Now the generated noise is propagated for
long distances, particularly in our DX b ands,
jus t as are th e signals from our transmitters,
Consequently, noise that originall y came from
a lightning stroke over Moscow m ay interfere
wi th your QSO with a VK2 on 20 meters. In
Fact tile intensity of atmospheric noise is
dependent on time of day, season of the year,
frequency of operation, weather and geograph-
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icnl location of the receiver. As a general rule,
atmospheric noise decreases with increasing
frequency, although there is an exception to
this rule , as seen in Fig. L Also, the intensity
decreases wi th increasing latitude of the re
ceiving location, The thunderstorm seasons of
equatorial Africa, the Caribbean, northern
India , and other areas along the equator, make
these locations particularly noisy.

Another source of atmospheric noise is
"b lack hodv" radiat ion b y the atmosphere
itself. This i ~ usually not part icularly important
today b ut wi thin a Few vears as more ama-. , .
teurs use the UHF hands we will have to
learn to combat its effects, since it increases
at frequencies above 1000 ~ I Hz.

Fig. 1 shows that atmospheric noise ceases
to he a p rime noise source above 50 MHz.
This is due to tile loss of long-distance signal
propagation at the higher frequencies. Below
30 ~ 1 (fz, however, we do have to concern
ourselves with limiting: the effects of this
noise as much as possible. Some means of
achieving th is are the use of high transmitter
power, receiver bandwidth no wider than the
signal received, peak-limiting or noise-silen cing
devices for high amplitude, short duration
pulses from nearby lightning flashes, and the
use of h igh gain receiving and transmitting
antennas. And of course these means are
generally usefu l for combating the effects of
other types of noise as well.

Mnn-mcdc noise. In the frequency range
from 1 to 500 ~ I IIz there is considerable
noisc radiated hv the machines man creates
to do his work f~r him . A classic example of
this type of noise is the impulsive signal
emanated hy the ignition system of an auto
mobile. As with lightning, thc generation
mech anism is an arc, th is tim e at thc spark
plugs. Anyone who has had an unsuppressed
automobile plIII up next to his receiving
antenna knows what this type of noise can do
to even a strong signal. Xoise-blnnktng devices
are usuallv about the most effective in elimi
nating this type of noise. Also, since man-made
noise is generally vertically polarized, maxi
mum utilizat ion of hori zontal antennas should
be em ployed in areas highly populated by
automobiles and other noise-generating ma
chinery.

Other SOllTCCS of man-made noise are
power-line leakage, e lectric motors, and in
dust rial heatin g generators. Noise from these
devices can he so severe as to interrupt even
commercia l commuuicntion and b roadcasting.
At least one space shot from Cape Kennedy
is believed to have aborted due to an inter
fering signal from some man-made source.
Since man-made noise is mainly due to rna-

73 MAGAZINE



sources :

Fig. 3 . Combining two resi stors into their
total equivalent noise circuit.

Ry (' RI . R2)

--

"

"'

( "'"

(4) Vn T = VV n l 2 + V n2
2 + '~n32 + Yn4 + ' ·n r.

2
•

where the notation is the same as in Equation
(3) .

::"\0\'Il we must find how much noise prncer is
available from the circuit of Fig. 2. Most
am ateurs will tell vou that vou will draw the• •

most power from a circuit like Fig. 2. when
von load it with another resistance eq ual to
R, a nd th is is true . The new circuit is Fig. 4.

VnT = ,,1' "nI2+ "n 2
2

"IIT = tuta l effrx-tive mr'nn noise vol tage.
"n ], v n :! = individual moun noise voltages

to he added .

This eq ua tio n is illustrated in Fig. 3. Note
that we will get the same V IIT whether we
first combine the R I and n~ and find V nT

directly from E quation ( 2), as in the last
paragraph, or if we go to the t rouble of using
Equa tion (3) . \ Ve arc merely taking either of
two routes to get the same result. H owever,
both methods shou ld he understood. Also,
Equation ( 3) is not limited to the add ition
of just two incoherent sources. I t can b e
extended to includ e as m any voltages all
must b e comb ined. Thus for 5 incoherent

(~)

th e noise e quivalent circuit for an electrical
cond uctor , or resistor. See Fig. 2.

The next question that we might ask is,
wha t is the noise voltage if I h ave two or
more resistors in se ries or parallel? It can be
shown mathematically th at Fig. 2. can still
used . Fi rst you find the effective resistance
of the combination. this is then R. Then V II

is found from this H. by using Equation (2).
Conseq uent ly, it is pretty simple to find the
noise equivalent circu it for most resistive net
works.

There is one more th ing to be looked into
ahout this noise voltage. Since its magnitude
is ra ndom with respect to time, we cannot add
two such voltages together d irectly (wh en they
a re in series ) as we can with ordinary voltages.
Voltage sources that cannot be ad ded directly
are termed "incohere nt", and must be added
bv this for mula:

\ Ve now come to the single most important
source of noise . T hermal noise is important
not only because it is present in radio systems,
but also because it is useful in theoretical
d evelopments to represent other types of
noise by a n eq uiva lent amount of thermal
noise. Conseq uently, a good understanding of
thermal noise is nbsolutelv essentia l to anyone
who wishes to IInderst;nd noise theo~ as
app lied to rad io. .

Just as total d arkness is the absence of all
light, so abso lute zero is the temperature
when a ll heat is absent . There is a temperature
scale with absolute zero as its zero point. This
is the Ke lvin system . Zero degrees Kelvin is
absolute zero, 273 degrees Kelvin is the freez
ing point of water and 373 d egrees Kelvin its
boiling point. Kel vin system tempera ture can
be found from Centigrade ( Ce lsius) sys tem
temperature b y :

( I) Degrees Kelvin = Degrees Centigrade + 2;3

Now let's look a t a cond uc tor of electricity.
Since there is no perfect conductor, it will
have some resistance, and there fore we can
treat it as though it were a resistor. Now if
the resistor is sit ting in a room , its temperature
is probably about 290 degrees K. Und er this
cond ition the elect rons in the resistor will be
moving about in a random fashion. This
random motion of the electrons creates a ran
dom voltage across the terminals of the re
sistor. By random we mean that we cannot
predict what the voltage w ill b e at a certain
time in the future. H owever, we can state
wha t the mean voltage will b e, thanks to a
man named Nyquist. The formula that he
developed is this:

(2) Y n = v4kTI1R

chines, it is usually hi gher in intensity in the
city than out in tile coun try. See F ig. 1.

Therma l norse

v , = :\[pun noise voltage, volts
R - resistance, oh ms
k - Holtzman's constant,

- 1.3; X 10- 23 joules/degree K
T = Temperature, degrees K
B = Bandwidth, cps

Here the word "mean" is similar to «ave rage",
but a strict d efinition can be found in the
textbooks referenced . Notice that the mean
voltage is dependent on the bandwidth across
w hich it is measured. T his implies that the
noise is evenly distributed across a ll frequen
cies, and this is truly the case, at least in
theory. Noise that is distributed in th is fas hion
is termed "wh ite noise". ' Ve can now draw
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Noise in receivers

But smce HI. == 1\ :

Fig. 4. loading the circuit of Fig. 2 to obtain
maximum available output noise power.

"
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to this has been thermal noise, which is
generated both within and without the re
ceiving system . \Ve now must concern our
selves with noise generated within the receiver
itself.

Noise is generated in a receiver in several
di fferent ways. There is thermal noise due to
the resistive elements in the receiver circuitry,
and there is noise somewhat like thermal noise
that is caused b y the vacuum tubes and semi
cond uctors in the receiver. These foregoing
types of noise can be minimized by d esigning
the receiver for low noise fi gure. Unfortu
nately, there are three other noise generation
mechanisms within the receiver that cannot be
minimized by design for low noise figure.

Cross-modulation. There are two ways in
which two or more signals can mix together
within a receiver to produce a third signal,
which interferes with the desired signal. One
of these wavs is through cross-mod ulation.
Cross-mod ulation requires the presence of only
the d esired carrier and another undesired
carrier which is modulated. In cross-mod ula
tion the modulation on the undesired carrier
appears on the desired carrier, that is, the
modulation "crosses" over from the undesired
to the desired carrier. The effect is due to
limited d ynamic range in the receiver. The
undesired carrier does not necessarily have to
he within the if passband of the receiver, and
more often is not. The cross-modulation effect
usually takes place in the stages of the re
ceiver close to the antenna. The stronger the
undesired signal, the more likely the e lIect is
to be noticed . Low cross-mod ulation requires
special design effort and designing a receiver
for lowest possible noise figure will usually
make the cross-modulation characteristic
worse.

1numnodulntion distortion. This is the other
way in which signals may mix in a receiver
to produce a third, interfering, signal. Again it
is due to limited linear dynamic range in the
receiver. Intennodulation does not require the
presence of the desired signal. It is the mixing
of two undesired signals, or their harmonics
(which are themselves generated within the
receiver), to produce a third signal at or near
the d esired signal frequency. Again, this type
of noise generation requires special design
effort for its minimization, and a low noise

.;.,....--J
': ~,

Thus the maximum acailabte output noise
pOteeT is kTB. Note that it doesn't depend on
what value R has. Therefore any conductor

•
or resistor has the same ava ilab le noise power
at its tenninals. This is a very significant fad
uud helps to simplify noise theory, as we shall
see.

As noted above thermal noise is often used
to represent other types of noise. This is
because thermal noise is easily represented
and worked with mathematically, while other
types of noise often are not. Consequently, if
we have a certain amount of noise power
available from some source we can, b y using
Equation (7). represent that source b y a
resistor a t the temperature T which gives the
same available noise power output. (The
bandwidth, B, over which we measure the
available noise power must be the same for
the source and our representation, of course.)
Thus {my noise source has an equivalent
thermal noise temperature, or just "noise tem
perature". This is a very important fact to
underst and. For example, as noted above.
the noise temperature of a sta r is roughly its
actual temperature, because its output is
mainly thermal noise.

\Ve can now leave thermal noise for awh ile
and turn to another subject. If you feel a
little hazy on some of the points covered
above, refer to one or more of the references
listed in the bibliography for ext ra instruction .
or to get another viewpoint.

v e
P =-tit ,

and from Equation (2) ,vnll == 4kTBH. Thus,

4kTBR
(i) I' = 4R = kTB.

(6)

{I;}

The voltage across RI. is *Vn• thus the
power dissipated in HI. is (from Ohm's law ):

Up to this point we have mainly concerned
ourselves with noise generated ou tside the
receiver-antenna system. The only exception

Fig. 5. Representation of an amplifier circuit.
GO' is volta ge ga in, vo/v•. G. is available power
gain.

"
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figure design scheme will make it worse.
Xoise modulation. This effect is merely a

combination of cross-modulation and inter
modulation distortion. Once aga in it is due to
receiver non-linearity. Since noise is always
present in the receiver, there is a lways a
source of "signals" to p roduce the cross- and
intermod ulation effects . As a consequence
there is always modulation of the desired and
undersired signals by the noise in the receiver.
If it were no t for noise modulation. yo u would
not notice any difference in output when tun
ing across an unmodulated carrier with an A~(

receiver. This is because the d etector onlv
responds to the modulation on the carrie~,
not the carrier itself. But since the noise
mod ulation effect mod ulates the carrier with
noise, you get the characteristic h issy noise
output. Red uction of cross- and intermodula
tion effects will reduce noise modulation also.

Now we have an idea of some receiver
noise problems. \Ve will discuss them some
more, but now it is time to turn to another
topic.

1,.1"'£ I'l'ECErV[A

",
J

( v

",
(.~)

Fig. 6. The receivi ng syste m.

had available to begin with without the am
p lifier. In this case the amplifier wou ld be
d oing more harm than good , for it is adding
noise to the system, without increasing the
available signal power. Consequently a better
measure of amplifier gain is needed. T his is
called "availab le power gain":

(9) available power gain = G.
_ power available at output of amplifier
- power available from source

T Ile power availab le from the source is
( remember how we got Equation (7)?):
v'. /4 R•. And the power available at the out
put of the amplifier is :y2o/4Ro' Therefore :

Cu will be maximized when the input is
matched, that is Rj = R" but is unaffected b y
the match be tween H, and R j •

We shall make considerable use of this
available power gain in the development of
noise figure theory. But while we're about it
we may as well define two other types of
power gain, which you will see more and
more frequently nowadays and may not other
wise understand. The first of these is "trans
d ucer power gain". I t is defined thusly :

Muxim izing G t req uires matching; both Rj to
Rs, and RI to H; A little thought will show
that C, is always less than or eq ual to Ga. In
other words, C, for a particular am plifier
will never exceed its Ga.

The other freq uently used gain figure is
"insertion power gain". It presupposes that
source and load impedances have been speci
fied, and is a measure of the effectiveness of
"inserting" a particular amplifier between the
given source and load.

transducer power gain = G t

_ power ~oing into RI .
- power available from source

(11)

(10)

What is power gain?

If you ask a typical amateur what the
power gain of an amplifier is. he will probab ly
tell you it is the output power divided by the
input power. In a sense he is right. but there
is a bit more to it than that. An understanding
of that "b it more" is necessary to those who
would understand noise theory.

Have a look at Fig. 5. (W e will consider
all impedances to be purely resistive.) Here
we have a source of input power, made u p of
V. and Rll> which we will amplify with the
amplifier in the box. T he amplifier has an
input impedance Rj , and an ou tpu t impedance
Roo The load is RI • Now we can define several
different power gains. The first we shall caU
just plain "power gain". I t is defined thusly

(8) power gain = G,

_ power ~oing into R1

power going into amplifier from source .

Of course "power going into R/ ' is the same as
amplifier output power.

Nnw the real purpose of a power amplifier
is to increase the power availab le from a
source. But "power gain", as d efined above,
doesn't ten you whether the am plifier is actu
a lly achieving this or not. For example, if R.
and Rj are widely di fferent very little power
will get into the amplifier to be amplified and
even with a large power ga in the output
power that is availab le from the amplifier may
be very small, maybe even less than the source
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represent any noise by an eq uivalent amount
of thermal noise. merely by raising the tem
perature of the representative resistor to the
proper value. This is what we are going to do
in the antenna. The total effective antenna
norse temperature we shall call T u ff ' There
fore :

(14)

I f there were no noise except thermal noise
ill Ru' then T ', ...rt = Tao. of course.

Fig. 7. shows how the excess noise varies
with respect to frequency. Note that above
about 700 ~ l lI z the excess noise has about
disappea red, so that Ta'eft = T ao. or in other
words, (T. " tr/Teo)= 1. But below 700 .\lHz
the excess noise gets larger and by the time
we reach the 10 meter band (28 .\l1Iz) the
excess noise is a t least 100 times greater than
the thermal noise. This great variation of the
excess noise m akes it necessary for us to
divide our ap proach into two different parts.
First we shall neglect the excess noise and
look at the receiving system without it. Then
we will put it back in to the system and see
what changes we have to make to OHr thinking.

T ll. ,•.(f is the sum of the actua l antenna tem
perature , T ao, and an excess temperature,
TIl''''' ' which represents all the noise except
the rmal noise :

(15)

From F ig . 6 we can see that the antenna
output conta ins noise as well as signal. \Vith
a given antenna there is little that can be
done about this antenna noise, we just have
to live with it. It would be nice though. if
we could avoid h aving any add itional noise
added into the receiving system b y the
receiver. Unfortunately this is impossible ,
and the receiver does add some more noise.
The receiver's noise figure is a measure of the
additional noise contrib uted b y the receiver.

Noise figure

1
G",TL = •

L T L

(Subscript T L moans t ransmission line)

For example, if the loss is 2 ( tha t is, 3 dB ) ,
the available power gain is ~ (or -3 dB).

Note that the antenna is represented by a
resistance (we are assuming the an tenna to
be lossless and resonant) and 2 voltage sources
connected in series. Let's look at each of these
components one by one.

llu is merely the radiation resistance of the
antenna. This is the resistance that would he
measured b y an ohmmete r looking into the
antenna termina ls. Don't try it with your
YO~t . though, because the ohmmete r must
operate a t the resonant frequency of the
antenna.

VI represents the signal voltage. The
antenna is immersed In an electromagnetic
field generated b y the transmitter we want to
listen to, an d the result has been the conver
sion of the field strength into the voltage. v~.

V l1 8 represents the noise voltage. Part of
this noise voltage is due to the thermal noise
generated in Rn • T he rest of the noise voltage
is due to atmospheric, cosmic, man-made and
other types of noise . T his we term "excess
noise", because it is excess to the inh erent
thermal noise in the antenna.

The antenna's actual temperature we shall
call T ao. Therefore the thermal part of the
noise voltage is

(12))usl'rtion power gain
load power with amplifier

load power without amplifier

\'Oe now have enough preparation behind
us to begin a discussion of the receiving
system . This system is composed of the
antenna , the rece iver, and the transmission
line connecting th e two. Fig. 6 is a represen
tat ion of the system.

The transmission line wil l have a ce rtain
utuount of loss, of course. \ Ve can look a t this
another way, though. Since part of the signal
is lost due to the attenuation of the transmis
sion line, there is less signal power ava ilable
at its output than at its input. T herefore, the
line has an ava ilable power gain of less than
one. It turns ou t that the availab le power
gain of the transmission line is eq ual to the
inverse of its loss:

The receiver-antenna system

, / 4kT aoBH•.

But remember we said awhile back we can
Fig. 7. Showing how Ta. eu typically varies with
respect to Tao•
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(T his neglects am' cross- or Intermodulation
effects in the recetver.)

The noise figure of a well d esigned receiver
will be determined primarily bv the "front
end ", tha t is, the stage or two closest to the
antenna. Xoise fi gure for an am plifier is
defined thusly:

W!tNC: Sr = uvuilublc ~i~llal inpu t. !HnY{'1"
So = ava ilable sigunl output power
Xi = a vuilable noise input power
N"o = ava ilab le noise output power

T his is merely the ratio of the input signal
to-noise ratio to the output signal-to-noise
ratio. A perfect receiver would have a ~F of 1
( or 0 dB ).

Now w e have the definition out of the way,
le t's see what we can do with it to find the
receiver noise fi gure . First. if the transmission
line is matched to the antenna and receiver
input th en the resistance seen b y the receiver
looking a t the antenna is R l l • I n this case S, is
the availab le power from the antenna multi
plied by the available power gain of the trans
mission line :

XF =(IS)

Or,

( t9) Tn ., « ~ T. o (XI' - 1),

Often nowadays you w ill see the noise
performance of a receiver ( particularly the
very low noise variety in the VHF and U HF
ra nge ) specified in "rece iver noise tempera
tu re:' You may have asked yourself, what
docs this mean? How can I re late this noise
temperature to noise figure which I under
sta nd better? \ Vell , let's see.

Once again remem ber that noise is often
represented h y an eq uivalent amount of ther
mal noise . Whnt we a re doing with our
rece ive r is pretend ing that the additional
noise• .6i\ , co mes from a source a t the receiver
input terminals. Th is source must he at a
temperature, T HA t . to account in a thermal
way for the ad ditional receiver noise . There
fore, .6 ,;\ = kTR...trRCIlH' Now putting this
into Equation (17):

Receiver noise tern perature

h ~ ' another. Remember, noise figure depends
OH source tem perature.

noise figure =(16)

SI = _~..L G·rr,.
4R"

TI.e amplifier (receiver) availab le outp ut
is Si multiplied b y the availab le power ga in of
the amp li fier ( receive r): So = SjGu R ' (GaR is
the amplifier, or receiver, availab le p ower
gain .) T he availab le input noise power is
( neglecting antenna excess noise for now) :
~ I = kTII"B. And the available output noise
power is: kTa.,llGlI H + .6 N. .6N is the ava il
ab le output noise power due solely to noise
generated within the amplifier ( receiver) .

Now if we put all these quantities in to
Equa tion ( 16) we come up with:

where: 'I'n.,« = effective receiver noise tem-
pera t ure.

Note tha t T n.err is a bit more arb itrary mens
li re of receiver noise performance than NF,
beca use it requires no reference temperature.
Also. if you want to convert from NF to
T H.,.tt (or reverse ) b e sure you measure the
~F a t the same T no as rou use on the right
hand side of Equation ( 19) . So now we can
convert b ack and for th from NF to T n.err- By
now you should have a fair understanding of
what noise figure and temperature are.

Cascaded stages

Notice that we would only have a noise
figure of I if .6 N were 0 , wh ich require a
perfectly noise-free receiver.

Now take another look at Equation ( 17) .
Note that the receiver noise fi gure is depend
ent on the source temperature , T llo ' In order
to avoid confusion, the radio and communica
tions industry has decided that noise figure
will be measured at T ao = 290 degrees K. If
it were not for this standardiza tion noise
figures puhlished by one m anufacturer would
be difficult to compare with those published
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Sometimes it becomes of interest to find
the total noise figure for two or more stages
in cascade. An examp le of this problem would
OCCUI" if yon had a new preamp in m ind for
your VHF receiver and wondered if it would
reall y imp rove performance appreciably. W e
won't go into the derivation of the formula,
but here it is for two stages :

NF 1
(20) KFl' = KI', + ~-

"
N'FT = total effec tive NF
NFl = N F of first stage
NF 2 = N'F of second stage
G al = G. of first stage

..
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If you have more than t \I/O stages, th e formula
can be extended thusly :

So = :\0
S, = A X ~lDS

S, = receiver input power
A = antenna capture an':l

~ [[)S = as defined above

(2.»

\Vhat we have been hinting at in the two
preceding paragraphs is that below some cer
tain frequency, receiver noise figure is n o
longer all important design considera tion.
This is an important fact to understand. Due
to the va riation of Ta.t'tr, it has been deter
mined that (using modern tubes or transis
tors in the front end) noise figure should not
be considered in the design of a receiver for
operation below about 100 ~lHz . This 100
Ml lz figure is purely arbitrary, and some
present day a ut horities m ight tell you 200
\llI z is a better figure.

what then are design co nsiderations for a
low-noise receiver below loa \IHz? T he
answer to this is primarily the cross-rnodu la
t icn characteristic.

Our crowded DX bands today d em and as
little interference between signals as possible.
One thing we can do to estab lish this cond i
tion is design OUT receivers for low cross- and
intennodulation, so that the signals cannot
mix together in the receiver and thereby
create even more interfering signals. It is an
unfortunate fact that a receiver cannot be
designed for optimum noise fi gure and op
timum cross- and intermodulation simu lta ne
ously. In fact the two types of considerations
are in direct confl ict . Conseq uently, we must
decide between the two lines of design. Belew'!
100 \IIIz we would decide in favor of low
cross-modulation . Above 100 MHz we must
begin to think in favor of low noise figure .

Our last topic will concern the muumum
signal that can be detected by a receiving
system. The development will be useful in
th at the fin al result will be an eq uat ion.
examination of which will show how the
weak signal performance of a receiving sys
tem can he improved.

Minimum discernible signal strength is de
fined here as the power density (at the
receiving antenna) in the field of the desired
signal which produces a receiver outp ut signal
power equal to receiver output noise power.
We assume the antenna thermal noise is the
dominant noise input component.

The input signal power under m inimum
discernible signal ( ~ IDS) conditions is:

Minimum discernible signal

(21 )

(24)

(23)

AXF = antenna noise figu re

But since T a,~tt increases as frequency de
creases, the antenna noise figure would also
increase. This would seem to imply that at
low frequencies, the antenna noise figure
would be so much larger than receiver noise
figure, th at the tatter would become insigni
fi cant in the system.

(22) TT=1',+ T,
Go!

TT = total noise tempera ture
1'1 = noise temp for first stage
'1' .. = noise temp for second stage

AmI for more than two stages, the Formula IS

simp ly extended :

N'F 4 - 1
+GG G + ... ...

al a2 113

(notation same as for Equation (2O)J.

If it is necessary to find the total norse
temperature for two stages:

Excess noise again

Tn th e development of Equation ( 17) we
decided to assume the effect ive source (an
tenna ) noise temperature to be T ao, the actual
temperature (which we further assumed to be
290 degrees K) . But we know in the general
ease, below 700 megacycles, this is not the
ease, for the actual antenna noise temperature
is Tn.•.rr- This would suggest that we should
measure the receiver noise figure with a ref
erence temperature equal to Ta.err- We can
see from Equation ( 17) that if we did this
the noise figure calculated in this manner
would ge t smaller and smaller as we de
creased frequency, because T. ,,,,rr gets larger
and larger. This seems to imply that receiver
noise figure becomes less significant at low
frequencies.

Let's look at this another way. From
Equation ( 18). we can define an antenna
noise fi gure:
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Conclusion

keep the :\ID5 down we m ust use transmission
lines w it h small losses. Also, it should be noted
that decreasing bandwidth will d ecrease
:\ID5, but we call only do this until receiver
lumdwidth is about equal to signal bandwidth,
for furt her red uction would make it impos
sib le to recover the intelligence in the signal.

The intent of this a rticle has been to pro
vide a general overview of the receiving noise
problem. It was particularly d esired to point
out when noise figure is and is not important
in receiver d esign, and to show the relation
ship between noise figure, noise temperature ,
and minimum discernible signal strength . The
author hopes that the reader has found it
helpful to his underst anding of noise.

.. . K6ZGQ

OWN TEST METERS
EVANS ENGINEERS TO

WE'RE IN PRODUCTION

:!: 5%

OF OUR
BY

Completely l e~ted and in the fie ld , th is meier is (I co m pa ct beaut)' ,
21f2 in ches square, o nd c:on sisf$ of (I dear pla st ic: fr o nl , metol bode. .
w e ll damped moveme nt, quo fit y metol d io!, solid bra ss mo ve ment
suppo,1 for exira rugged construction, ond yield s ( :In occu ,ocy of :t 5%
of full see fe velue. Mounh w ith U-do mp .

So I . .
AG.. ' :lIIc smce t'o =

EVANS RADIO tNe
CONCORD, N. H._.

~ I1 lS =

o 9 0 120
O~W\\\ i IiI I I I IJ / ;So

A C.
VOLTS

Model No. 793 OC(O· .500) MADe $4.00
Model No. 793 DC(O-ll MADe 4 .85
Model No. 793 OC(0·3 ) MADe 4.00
Model No . 793 OC{O-300) MADe 4.00
Model No . 193 DC(O·IS} MADe 4.00
Model No . 793 OC (0-30) VDC 4.00
Mode l No . 793 OC tO-SO ) MADe 4.00
Model No . 794 AC (0·10) AC AMPS 5.00
Model No. 794 AC (0-30) AC AMPS $.00
Model No. 794 A( (O-l50 ) AC VO LTS 5.00

(2i)

(21i)

(T he vert ical bar with S" = {\'" m eans the
eq uation app lies when output noise power is
eq ua l to outp ut signal power. ) Sow re
arranging Equation ( 2.1):

NOW AVAILABLE FROM STOCK

OTH ER SCALES TO FOLLOW FOR AC & DC M ET ERS

(2S) ~lDS = kT. oB ~ 2iX/ G.

~O\\' substit uting Equation ( I i) into Equation
( 28 ) :

(20) ~IDS = (kT.oB/ A) 1\11.

Equation (29 ) is the end result we wanted .
It shows tha t the :\ID5 of a receiving system
increases as the bandwid th and noise figure
of the receiver increase, and decreases as the
antenna capture a rea increases. The deriva
tiou of Equat ion ( 29) did not consider trans
mission line losses, but it is obvious that to

But So =GnS i ; and No = GnkTnoB + .6.1',
as above when we developed Equation ( 17) .
The-refore :

" ,.
::So = -' 0
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Ji m Fisk WlDTY
RFD 1, Box 138
Rindge. N.H . 03461

The Knight-kit
KG-640 YOM

Knight·Kit KG -640 Specifications

took me about seve n hours to complete the
voxt,

Afte r the VO.\f was comp leted, I was very
inte rested to fi nd out what kind of repeatabil
ity and meter linearity I could expect. Using
\V:'D Xl l's voltage cal ib rator (see his article in
th is issue), I was ab le to accurnte lv measure
th e linearity of the meter movement. It was
remarkahl e, in fact, almost unbelievahle! At

If you're in the market for a volt-ohm-rrulll
umet r-r , th e Jl(~W Knight -Kit KG-640 seems to
he a ll excellent choice. T his 20,000 ohms pe r
volt iuxtrumcnt has man y plus features tha t
you don't usually find in inexpensive test me
te rs. First of all, the meter is a taut-band unit ;
th at is, the needle is suspended on a thin taut
metal hand instead of conventional hearings.
Bearings, 11 0 matter how well designed, iut ro
duel' a certain amoun t of fr iction. On the
other hand, 'with the ta ut band movement, the
fric tion is nil. This assures repeatab ility of
reading plus dependable rel iabilitv. In addi-

•
tion , a mirrored sca le on th e meter face elimi-
nates any errors that might he caused by par
a llax.

The KC·640 has a tota l of 57 different
measuring ra nges ; many more than a lmost all)'
other \'0.\1 on the market. On the DC scale,
for example, the readings go from 0.8 YDC
Full scale (very han dy for transistor work) I1p
to 4000 volts . This ran ge is sufficient for al
most any DC voltage measurements that a
ham is ever likely to make. The other ra nges
of AC voltage, resistan ce, current and dB are
eq ually extensive. A complete list is given in
the specificat ions below .

Altho ugh this VO.\1 is ava ilab le co mp lete ly
assemb led, there are considerab le savings if
it is purchased as a kit. It is rela tive ly easy to
assemble with the ve ry complete uucl easy to
follow d irect ions which are furnished. Plenty
of illu strations are used throughout the text,
and with the clear and concise inst ructions, it
is difficult to make all erro r in construct ion.
T otal construction time is reasonable too-it
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DC Sensi tivi ty:

Accu ra cy :

Frequency Response:

DC Volts:

AC Vo lts:

Outpu t Volts:

Resistance:

Dec ibel s:

DC Curre nt:

Batter ie s:

Size:

20,000 ohms per volt or 10.
000 ohms per volt (func tion
of score multiplie r SWi tch) .

W ithin 3o/c'lx:0f fu ll scale
rea d ing on t o 1600 vo lt s;
wit h in 5% of full scale read
ing on AC t o 1600 volt s.

20 Hz t o beyond 200 kHz.

o - 0.8 - 1.6 - 8 - 16 - 4 0
- 80 - 200 - 400 - 800 
1600 - 2000 - 4 00 0 volts.

0 · 2 · 4- 8 • 16 - 40 - BG
- 200 - 40 0 - 800 - 1600 •
2000 _ 40 00 v olt s. Senstttv
Ity SOOO or 2500 ohms per
vol t.

o - 2 - 4 • 8 • 16 • 40 - 8 0
- 200 - 400 vol ts.

o - IK, l OO K a nd 10 meq 
oh ms. Cen ter sca le values of
12 . 1200 a nd 120K o hms.

- 12 t o + 7 4 dB. Based u pon
1 mi lliwatt IOta 0 600 ohm
line as 0 d B.

o - 80 /LA, - 160 p.A, _ 400
IlA • 800 /LA - 8 mA - 16
mA- 200 mA- 400 mA
B A • 16 A.

1 f la sh lig h t, t vce C and ..
pen light , t ype AA.

6 3,4 " )( SV.... x 3 3,4"'.
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The NEW TX·62
- - - ~ ~ .

NEW AMECO VFO FOR 6, 2 & 114 METERS
The new Ameco VFO -621 is a companion unit designed

to operate with the Ameco TX·62. It con also be used

with a ny other commercial 6, 2, or l Y, meter transmitter.

Because i t uses a transistorized oscillotor circu it. it is ex
tremely sta ble. An amplifier stage provides high output

at 24·26 Me. The VFO includ es a bu ilt-in so lid sta te

Zener d iode regulated AC power sup ply,

Th is new VFO is truly an exeeptionc l performer at

a very low price Madel V FO -6 2 1 $59.95 net.

In response to the demand for an lnex
pensive compact VHF transmitter , Ameco
has brought out its new 2 and 6 meter
transmitter. It is easy to tune because all
circuits up to the I lnal are broadb anded.
There is no other t rensmt tter nte it on
the market!

SPEC IFICATIONS AND FEATUR ES
Power input to f inal: 75W. CW, 75W. peak

On pnone.
Tube l ineup: 6GK6- osc., trtcter. 6Gi<6

doubler . 7868 tncrer (on 2 meters)
7984-F inal. 12AX 7 and 6GKG modulator.

crvst et-ccnt rcnec or extemet VFO. Cryst als
used are mexcenstve 8 Mc type.

Mete r reads f inal cathode curren t, fin al
grid curr en t and RF ou tput.

Sol id state power supp ly.
M ike'key jac k and crys tal socket on trent

panel. Push·to·ta lk mike jack.
Potent iometer type dr ive cont rol. Aud io

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

re lay.
Mode l TX·62 Wired and Test ed only $149.95

SOUTHWEST SEMICONDUCTOR SPECIALISTS
P.o. BOX 12312, SAN ANTONIO, TEXAS 78212

CONVERTER SALE
6 METER SOLID STATE

RF CONVERTERS

For prompt shipment of SUlek Plodf'ls Include postal money
order or eashier's eheck. seeer ...l rnodl'h shipl*d witbln 1Jh:
'IIf'ekl. r el'llOnal eheckll must dean be{ore shipment. I nclude 20'*'
lk-poslt for COf).

THE OX !
Price
$21.95
39.95

2 1.95

39.95

9.95

29.95

24.95

42.95

5.00

Same as ebore but fo'ET rl am p.

50-54 !'11Hz rl pre-am pllrlcr

50"54 :\lIIz n ;T rt pee-amnllflcr

Special IF (.6-30 !\fHz)

FET special IF (.0· 30 MHz )

Fur buil t -In power supply, add

SS610I>'

SS5 10

88511

8SfiOOX

SS600X fo'

2 db ~F•.2 IJ.' for 6 db signal to noise ratio, mil. spec.
I'p(lX)' glass printed erreun board, variable Icrward gain con
trol, built -In power supply aullahle for aU models. 2S3823
FET front end arailahle for 1.5 db S F and redue ed eress
mudulll.llon erreets.

THE SE CONVERTERS CA N REAL LY PULL I N
Model I nput MHz Out put MHz
88610 50-5-1 1-4 -18
S8610F Same as abere hut FET rl amp.

88611 50-54 1-11

only one point from on e end of the scale to
the other did the meter dev iate from a linear
reading. At the five volt point 011 the 15 volt
range, the meter indication was about 100
millivolts off. And 100 millivolts out of five
volts is a pretty small deviation - so sma ll it
wo uld n' t even he noticed in the normal run of
measurements.

Next the accuracy and repeatability tests.
These were made usin g the same voltage cal i
brator. The accuracy of the meter proved to
be extremely good. The DC voltage scales, as
fa r as I could tell with my naked eve, were

• •
right on the money. Same with the AC ranges.
The resistance ranges were checked out with
precision 1% resistors; in every case they were
very, very close to the known resistor value.
Repeatability: I could n' t detect any difference
in readings when making the same voltage
measurement severa l times, A J0 volt source
showed up as exactly ten volts on the meter
ea ch time I put the probes across it.

If you're in the market for a VO~I , you
should definitely take a close look at the
Knight-Kit KC-MO. F or accuracy, reliab ility,
and dependability, it would be difficult to find
a better instrument value for $39.95.

.. . WlDT)'
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73 Looks at the
Motorola HEP Line

Motorola's new experimenter transistors have many ham uses.

If you've been in a radio store recently,
you've probably noticed a large display fu ll of
mouth-watering Motorola semiconductors. The
display (and the items in it ) are part of the
new ~I otorola HEP program . The u, E and F
sta nd for Hobbyist, Experimenter a nd Profes
sional. ami th at's who the program is aimed at.
The I IEP semiconductors are designed for
rad io-T V servicemen, experimenters, schools
and hams. Xaturnlly. we're most concerned
about their ham uses, and they have plenty.

The HEP program means that now many
c'omrnou and exotic semiconductors with ex
ce llen t pe rformance are finally avai lable at
local radio and hobby stores-and at reasonable
prices. The IIEP line is very e xtens ive; it even
includes some digital integrated circuits und a
fi eld effect transistor. \I ost of the items are
lower in price or about the same as compctinu
r-x perimentcr-hobbvist transistors, but the lIEP
lin e is muc-h more ex tens ive. You can buv
cheaper versions of many of the devices from
industrial d istributors under other names and
ill di flercut cases, but tile II EP line is w ide ly
avnilnh]e. That's a great boon to most hums
even if it means that tile truusistors cost a few
cents extra.

I've had a chance to try some of the HEP
devices. a nd I've found them excellent. All the
ones I've been ab le to check beat the specs
Motorola publishes. H ere's a quick look :

The IIEF-I is a "standard " PNP germanium
mesa transistor. It costs 89(' and is use ful in
most low power experimenter circuits : af am
pl ifiers, if amplifiers. rcgcuerutive and super
regen detectors, oscilla tors, etc. It easily oscil 
lates to 2,50 " III z in a simple dipper I have.

T he II EP-2 and IIEP-3 are low power,
high frequency germanium transistors. They
have cuto ff frequencies of 750 and 250 Mll z
and betas of 60 a nd SO.

The IIEP-.50 through 53 are 300 and 600Ill"·silicon P:\,P and :\'P~ transistors for the
Ill' and low \'HF range . They are useful for
everything from CPO's ami meter amp li fie rs to
low power transmitters. Yen is listed [rom 10
20 V, so they're 1I0t suitable for most
modulated amplifie rs or other circuits with
inductors unless you lise vpry low voltage. Cost
is 79 (' to ~ 1.29.

A group of recent ly announced transistors
seems to have been added with the ham in
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mind . T hey're four tiny silicon p lastic transis
tors for VHF use. The numbers are H EP-54
to 57 and three are NPN, one PN P. Dissipa
tion without heat sinks is 3 10 m\V. Cutoff
frequencies range from 30 to 750 MHz and
beta from 70 to 180. Prices are $ 1.08 to
8 1.44. All four show very low input and out
put capacitance.

I IEP-101 is a IO-\", 400-mW 95~ zener, and
HEP-102 through 105 are I \V zeners for 3.6,
G.2. 9 .1 and 12 Y. They cost $ 1.20 each .

II Er -l SI through 162 are various silicon
rectifiers ra ted from 1 A to IS A und 50 to
WOO P I\'. The J.5-A ones are stud mounted,
a nd com e with mounting kits, the 3-A ones are
top hats, and the I-A ones are tiny (sm aller
than }2-\ V resistors ) epoxy-cased units. As ex
amples of prices, the I5-A. 50-V HEP-I5I is
7Ho: the I -A, 400-Y HEP-157 is 56~: and the
I-A. 1000-' - HEI'-IGO is $ 1.4,;,

Especially interesting are the miniature
( }.I "X ~~ " X !~") H EP- J7.5 through 177 bridge rec
tifiers ra ted at 1 A from ,50 to 400 PlY. They
cost 8 1..t9 to $2.25.

II EP-200, 230 nnd 231 are germanium
power transistors. 200 and 230 are 3-A TO-3
cased units (about 85¢). The H EP-23 1 is a
15-A. '1'0·.36 high power transistor. It comes
with mounting kit and cos ts only S1.69.

The IIEP-2.32 and 233 are high power,
hip;h voltage units: 70 V, 7 A, 90 \V and 65 V.
15 A. 150 \V respectivel y.

I IEP-250 th rough 254 are germanium Pi\P
audio transfsturs, including a low leakage one .

I1 EP-:300 through 307 are silicon contro lled
rectifiers (SC H's). These incredibly useful de
vires haven't been used much by hams yet ,
h ut we should see more and more of them.
T he)" make excellent switches and relays for
vibra tor replacement. speed controls, etc. The
II EP units are rated at 5 and 15 A and 50
a nd 200 v. They come in both normal and
reversed polarity with mounting kit s for $2.29
to 86.20.

IIEP-309 and 3 11 are triggers for use with
Se ll's. I1EP-3IO is a unijunction silicon tran
sistor; its price is $ 1.49.

I1 EP·553 through 558 are digital integrated
circuits. See the article by \ V6GXN in the
December 7.3 for some uses for them. T hey
cost $ 1. £i9 (for a bias driver, a fancy regulated
power supp ly] 10 $5,99 (J-K flip-flop ) ,
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Jack Morgan KI RA
Greenfield, N.H.

Knight-Kit TR-I02
Two-meter eq uipment has come a long way

in the past 25 years. A look at the gear we
used in the \ V. E. R. S. activity during \V\VII
would make you shudder: modulated oscilla
tors that d rifted all a round the hand, and
super-regen receivers that cou ld rad iate a lmost
as much as the transmitters.

At a meeting of the O ld T imers in Trenton.
:-i .J., in 1946, the late Jnh n Heinart z, WIQP,
showed us a five-tube, crystal con trolled two
meter rf source, built on a 3 x 8 inch chassis.
He plugged in a 4 .5 Ml l z crysta l at one end,
and a small flashlight hulb li t up at the other.
W e were amazed that those receiving tubes
could put out anything at a ll on two, especially
w ith the final tube doubling. nut we were
progressing.

T hings are very different today on two, and
kits have little resem blance to those of the
early days. One o f the most In terest ing recent
kits is All ied's Knigh t-Ki t Model T A-102. Sim
ila r basically to the Model TH~ I06 tha t was

di scussed by \ \'AI CCll in the August issue,
this one has an additional multiplier, and coils
that a re well design ed for two. Output is a
good 10 watts over the entire band with either
\ ' FO or crysta l control. T he ~ Iodel V-I07
\'FO unit is a n accessory that p lugs into the
rear deck and gives a very neat appearance
along side the T H-IO.:?: .

The inst ruction book gtves vo u two chances
to d o everyth ing right the fi rst tim e : clearly
worded text, with a picture to show exactly
what is intended. You would almost have to
make an error 0 11 purpose to get into trouble.
The kit we assembled gave no problems and
produced the expected output.

Here is a very inexpensive way to get on
two meters wi th a good modern transceiver,
ready for eithe r mobile or fixed operat ion sim
p:y hy IIsillg the appropriate power cable. \ Ve
expect to hear T H.-I02's in ever-increas ing
num bers ill rou nd tables, emergency and
mobi le work. See von on two with a TH- IO.:?:.

from diffe rent stores. You can get a complete
list of H EP distributors and a ca ta log from
Motorola H EP, Box 955, Phoenix, Arizona
85001. Incidentally. the new Allied consumer
ca ta log lists the II EP-devices with their prices,
W he ther you order them by mail or buy them
locally, try some of the HEP semiconductors.
You 'll like them.

The H EP-BOI is an J\'-channel field effect
transistor for low frequency and dc uses. It
costs $3.39.

Also included in the H E P d isp lays are heat
sinks, IC sockets, 1'0-3 mounting kits and a
number of books and pamphlets. A couple of
the books are discussed brieRy on page 87 ill
the October 73.

The prices quoted above may vary a hi t

JANU ARY 1967

• • • WA l CCII

105



Propagation Chart
A Junkbox Ten Minute Timer

JANUARY 1967

J. H. Nelson

Issued November 12, 1966
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Here is a ten minute timer which will SCI"VC

as a reminder when its time to identify in
th.sso SSH contacts . If you have one of these
you can give the kitchen timer back to the
.\YL and perhaps avoid it citation at the sam e
time.

The circuit uses a 12BY7 to control a sensi
lin.' relay in the plate circuit, which in turn
c utrols a warning light to tell you when the
time is up. The tube is normally in a conduct
i ll ~ state and the light is on. When the nor
mally open momentary contact pushbutton is
depressed, a negative voltage, rectified by
en 1 is applied to the grid of the tube, biasing
it beyond cut off and extinguishing the ligh t.
At the same time the 8 uF capacitor charges
to about 175 volts negative. As long as this
capacitor remains charged sufficiently the tulle
ca ll not draw enough current to energize the
re'uy and turn on the light.
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# Very difficult circu it thi s hour.
* Next higher frequency may be useful thi s hour .

Good: I , 2 , 9.13, 16·22, 28-31
Fair: 3 , 4, 5 . 14, 15, 23, 24, 27
Poor: 6, 7, 8, 25, 26
VHF DX Hkely: 12, 13,21,27
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11 iSV
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---,

Fig . 1. Junkbox ten minute timer.

The capaci tor slow ly discharges through the
8. 2 ~1 resistor until after about 9.5 minutes
the relay pulls in and the warning light lights.
A push of the button starts the cycle over.

The discharge time of the 8 ~IF capacitor is
controlled hy the value of resistance across it.
The 8. 2 ~ I resistor show n gave a time of 9.5
minutes which was considered close enough,
If tile resistance is increased the time will be
longer, if it is decreased, shorter. A change of
OIlC megohm will change the time by about a
minut e and 10 seconds.

... Fred Davis K8DOC
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De ar 7;1:
New Reader' s Comments

of liS ,-'a ll ap pfl'ch!t(' it ,
C. G. St uart W 8TZO
Toledo, Ohio

That's W7IDF's pretty daughter Thea admir
in g the 73 binders. Have you ordered the
binders you wanted?

D(' ;lr \\·a )'lI e .
It 10oI.;s like the ARB L is Ir}'illg to put th emselves on l

of husiness , All this carping about home-made equipment
am] teehnlcul p rofic-iency is be ginning to ge t me d own .
Afte r a ll. if t ill' hums wanted to be p rofessionals they
would do so. Anothe r thing that irks me is this re
test ing husiness. At h-ast a d o zen of m y friends have
pn intt·d out tha t IIIP)' !:lll thei r li ce n ses in good fa ith a nd
IIO W tf u- implkation is Ih,lt Ihey are a bum or a crook
Clr some thing. I l'USpt"I't that II good percen tage of the old
time-rs wouldn't ('\"en try to pass a new test. H am radio
ca n 011 I}' se rvice wi th numbe rs and we won' t h ave them
w ith a sword han !:iue: over our neck . I've been in radio
for over 3 6 veurs a nd I've neve-r heard as m uch hate and
discontent a~ t111' S(" A HB I. p ro po sa ls have ca used. Q ST
wonders how COIlW new licenses have fant>1l off . . . I
fceI for them .

Bob Wilson KIG \ 'A
Portland, ~I aine

Just a d ay ago I wrote to m h,' the devil because I h ad
be en waiting over two months 10 ge-t your rag after send-.
ing yo u Illy euud dou gh. One day utter it is in the mai l
box the rae arrives. I don't wri te leiters and never d id
hilt ut ter a gla lwt' a l th is I jusl had 10 drop a line for
w hat it is worth. SUfi' I I.....n hparillg alT tht" propagunda
a bout you -what ham hasn 't the p asl Iew yenrsc-wel ] I
got that 7:} ( fi na lly) a nd dogl'one. I sa t d own with i t
and didn 't gd lip ti ll 1 we-nt over it from cover to cover
{cnvt me ,onw sh"t"p)" \\'t' ll cont rary to w hat I had hea rd .
I l ike the Ihin!::. T Ilt' article-, a re rea lly good . 1 e njoyed
the ram hling slyl.'- I lik t, t he const ruction arficles-c- I like
the t:di to r 's Hamhlillgs-I like wayne's colu m n "de
\ V2 :-JSn"-11l fact 1 like- the whole d · · · thin g so milch
I ' m gnrlll;l Ir)' to ga tlll'r up 1'1I0llgII loot to try to get all
the hack i S Sl lt'S in III(' neur futu re . By the way, I d o a
lo t of bu ildill g ( l1ot ti ll' novice s luff ) . a s I heen in t he
1!00 1lW a coup I" o f YI'a rs mysI·lf. and 1 like the sad d le
.s ti tl'h ing 1w.·'-"ill IM' I d o lise m agilzilles on the work-bench
to Im ild st lilf from nrti ch-s. You gnt a IWW one Oil tln
,~ t r i ng und I t'\'( ' 11 wou ld like a copy of you booklet "Wr-it
iu g fur 73 " " A sd f-mld rpssPd envelope is enclosed am i
I lim ('\'( 'n IJIIlting a slamp 011 it , You might he hl'arhl l!:
frorn me ag"in a mi if Ih e ma gs a rc a ll as inte rest in g to
TII C as this first 0 \1(' has h"PlI, yOI1 will have m e aJOlIml
for a long tim e.

](('('P 1111 th e gOllt l work. Smut'

L orr it> Dod~t>

O maha, Nebra ska

Dear 73 :
Keep up the ~o()d work . YOll h;ln' a wonde rful maga_

zine. As an older man , and a n advoca te of " Law and
Ord er" . I a m for Ih l" ANR L 100% hut WI' certainly n~'11

73 ! \\' 1" nt"f'd for \ \ 'aYII(' to ket'V the ARR L from ilt'com
ing too s:od,,;y. Ynll IUI \"t' al r('a <1,., h~l<1 an inHue nce 0 11

Q ST- th{'ir jou m ,l1 has nol iL't;'a hly impro\'ed in Ih (' p ast
few m on ths, '0 pll"h" kt·(·p sni p ing"

Hnh H("rgnl'r. ~I.D. . K4JHK
Louin-i llt,. Kt'llh' l·I.; y

Microwave Propagation

Dear 7:} :
Pk-ase e nter Illy subsc ription to 7 3 for two years. I

e njoy the consfrucfion articles and also the edftorfuls .
I wou ld muc-h prefer- to see mOH' a rt icles, thou gh, and
It'ss space c!p\ 'ott-d 10 le-t ters fro m dlssut isfied readers,

J . II, Shu('lIlal(' w AfiLTJ
San jose, Californ ia

Letters

Jt'rry RlaL:('sl('(' 'vRH'V e
Pitman, :0.:.,.

D ear 7J:
R('t:eivt'<1 m y '-'t lpy of the Kovemher i.ssue of 73 w ith

the article "Amah'lIr ~licrowave Propaga tion" and I'd
Iikp to offpr thl' fo llowi ng co mmpnts.

On page 100. s('<.'IJIld colum n, 7 th and 8th lines, I rec
ommend a gains t IIsing two antennas to se rve one trans·
mitt(' r sint;e this will surt' ly rt>sull in a "multipath" con
di tion w ith fading and d isto rti on h("ing Iht> resu lt. Th("
m("thod is oka)' fm r('(·('i \"ing tho\l ~h .

On pagt> 10 :3, in Ih,' d l'SI'r ipli\"(' not(' for Figure 7. Iht>
form ula for l'Omp uti ng gain gol a litt le ",na rled in Ihe
<.'Omposin g mom . It should read: Gain (in dB ) = 20 log
f + 20 lo~ D - ( 5 2 ,6 ) .

On p age 10 -.1 . in the lIotes for Fignrt' 9 , ,'3 rd l ine from
IXlttom of paJ{(' , sine '-'t)IJ \"(·n l ions. should read " .. . n t>ga 
t in ' wlwn Ih,' a ngll' slnlK'S lip ." )

Ra,., Throwf'r \"A6PZR
SOln Carlos, California

Horsefl ies

Chess Cover
D eae 73 :

M y husband, \ VpYEG. is a ll a rd ent subscr ibe r to 73
Magazm e, and conseqm-nfly, )'OU can find one or m ort"
issues in almost every roorn of our house. I'm nol pur
ti cularly int('rest ('d in h am radin. but I am illterested in
ma.l?:a7.ine coven a nd advert i.s('lm'nts , Your COV N S a rc al ~

ways att ractively done hut the Novem ber issue wins the
p rize ! IIa ts off to Ihe hright f('lIow wh o's responsible for
th is exceptinn a lly dl'v('r coverl It ranks lIumtJ<'r one on m y
list and I have a fee ling thnt it'll he a long. Ion", tim e
Iwfore any '-'tJ\,('r lop,s thi s 01](' ,

Dissatisfied Reader

D ea r 7;1 :
How about m Ull in\: (I fe-w not-so-t echnical art icles in

each issue of 73 , Yo u se-e-, no l every amateu r is a Marco ni
o r a D e Fo rest , therefore , 1 suggest that you d ivide your
magazine into thre -e st'~:ti(ln.~: one fo r lhe advanced ama
teur, one for the average a ma teu r and. lastly, one fo r the
so called "but ton prrsher" t )"llt' amateur. This way, I be
lieve, a ll h a ms will h i' nhle to ('njny you r publication , not
o nly the e'q....rtx.

More Non-Technical Articles?

Modern Ham ming

Hobe-rt ~I allro \\"R2UIIY
whltevtoue, Xt' W York

I)("ar 7:3:
Just Hnished reading "Re move the Drudgery from Ha m

Rad io : ' It is a g reat idt'u . but wh)' both e- r with a ll that
e-xpensive equipment a nyway? T hf'TP is a very cheap w ay
to do our h am m ing to(la)'-hy h·rephone! 5-9 s ignals, no
QR~I {except on party Imes }, no Q SB, 110 TVI. no ltcense
tests, no unsie:hll)! an tennas 0 11 the roof.. , • The telep hone
company will even kt't,p a lo ¥" for )'OU (of cut-of- town
calls, a l least ) .
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Technical Aid Group
The first members of 73's Technical

Ai.d . Group are listed below. They are
willing to help other hams with thei r
technical p roblems. If you have a con
cise question that YO{1 think call be
answered through the mail why not, .
write to one of the hams on the list?
Please type or write legibly, and include
a self-addressed stamped envelope. One
question to a Jetter, please.

George Daughters \VB6AIG, BS and
i\IS, 1613 Notre Dame Drive, Mountain
View, Calif. Semiconductors, VHF con
verters, test equipment, general infor
mation.

Hoger Taylor K6ALD, BSEE, 2811
W. William, Champaign, Ill. 61820. An
tennas, semicon ductors, product data,
general.

Jim Ashe \\'2DXlI, RD. I , Freeville ,
:\.Y. Test eq uipment, general.

( Editors Ramblings from lJage 4)

high gain antennnx, and low noise stable
transistor converters) have reduced the ea rly
problems of UHF quite a bit. After some
flustering and discussion, Congress passed the
All Channel TV Law, which requires all TV
sets now sold in the US to be able to receive
a ll 82 channels. The hope was that the public
would buy enough new sets to insure that
most people could receive all channels in a
few years, though some claimed that the in
creased cost of the sets (UH F tuners add
about 820 or less to the cost of most sets)
would ruin the TY manufacturers since no
one would buy the more expensive sets.

These critics were wrong. T ax reductions
and prosperity, plus the recent color TV set
boom and the increasing number of two (or
three ) set families have caused such a turn
over in TV receivers that it won't be long he
foer most US families can receive a ll stations,
\'HF and UHF.

Then the time will come for the inevitable
change that VHF broadcasters have been fear
ing : All TV must move to UHF. This will cer
tainly not help their competitive position, but
it will give them a few advantages : UH F TV
is generally less bothered bv ghosts and co
channel interfe rence than VHF. and the wider

108

If you'd like to join the Technical Aid
C roup and you feel tha t you arc quali
fied to help other hams. please write us
and we'll furnish complete information.
It 's obvious that we need many helpers
in a ll parts of the coun try and in a ll
specialties to do the most good. While
73 will try to help with publicity and in
other ways, we want the TAG to he a
hum-to-ham group helping anyone who
needs help. whether they he 73 readers
or not .

Don Nelson \VB2EGZ, EE, 9 Green
ridge Head, Ashland, KJ. 08034 . VHF
antennas and converte rs. semicond uctors,
selection and application of tubes.

Tom O'Hara \\'BOHC, 10253 East
Xad ine, Temple City, Cal. 9 1780. AT\'.
VHF converters, semiconductors, gen
eral questions.

Stlx Borok 'VB2PFY. high school stu
dent, 209-25 IS Kve., Bayside, N.Y.
11360. Novice help.

flat bandpass avai lable at UH F often gives
better reception of color TV than VIIF. Also,
UHF suffers no skip Interference.

Vacating the VHF band will release 72
~n Iz for other se rvices. Perhaps a few mega
hertz more should he added to tile F~l broad
cast band. and legitimate users of en deserve
some VHF frequencies where they won't be
bothered by skip. But a great deal of those
frequencies should go to businesses. Perhaps
25 to 50 Ml lz wouldn't be excessive in view
of the number of present and p rospective
users. With 10 kHz channels, that would he
2500 to 5000 channels.

This change would save the st ill- little-used
VHF ham bands for the future when they' II
undoubtedlv become more and more impor
tant . It al s~ would provide the vital frequen
cies needed for two-way radio without adopt
ing such suggested stop-gap measures as lIsing
unused TV channels permanently.

Writing for 73
Would you like to try your hand at writing

some articles for 73? If you would, we've got
a small booklet. "Writing for 73," which you
can have for a self-add ressed business envel
ope. I've a lso made up a list of ar ticles I'm
looking for if you'd like that.

... Paul
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c-uit uud in severa l rf amplifier circuits up to
f5;) ~ I Hz. Alt hough I have not tried it, I sus
pect that these transistors might work well in
a two meter converter.

Jim Fisk WIDTY

95, Fairchild FET

Fairchild's new 2N4360 silicon Pvchannel
field e ffect transistor costs only 95; in small
quantit ies. T he low price is partly a resul t of
its epoxy case. Maximum voltage for it is 20 V,
dissipation is 200 m\V, input capacitance is a
maximum of 20 p F, and feed back capacitance
is only 3 pl". T ypical forward tra nscond uct
ance is 3000 IlS (microsieme ns or mi cromhos ) .
This FET is designed for low frequency usc,
hilt SI l< IWS some promise in the I1F range.

WAICC II

There's been a lot of talk about the new
Texas Instruments TIX~Il 2 P-channel ger
manium field e ffect transistor. It's designed
for VHF use-e-typical noise figure is 2 dB at
100 .\IHz. It sounds perfect for six a nd two
meter converters as we ll as Il F uses. The only
problem is that it's not availab le. This seems
to be the TIX.\105 story a ll over again. When
and if these very p romising-sounding FET's
hecome ava ilable, we'll let you know.

WAI CCII

$1 TI FET

WAICCII

Ceueral Instruments has recent ly introd uced
a number of very chea p epoxy-cased silicon
transistors. They're made in Taiwan and cos t
as little as 15f if you buy a lo t of them. In
dividual p rices run a little more, but not much
- about 40 to 50 ¢. T hese transistors are useful
for lIlany ham app lications as amplifiers and
switches. FT is 200 to 250 .\ IHz minimum,
and they come in PN P a nd NPN p airs. Among
them are the 2N4 I40-2N4 143, and 2N4227
and 2i\4228. They work well in genera l pur
pose ap plica tions.

15, GI Transistors

~ " BALUN" FED INVERTEO :"V:'~' ~A~NT:E=N:N~A:-::K:IT:S:--:~:::----
.., SIMPLE·TO·I NSTALL, HI -PERFORMANCE ANTENNA SYSTEMS, Mid .

under Telrex
1 KW P.E.P. Mon o·Ba nd Kit .• • lKMBlV/8IK ••• $21.95· Pat . No.

t: 2 KW P.E.P. Mono·Band Kit .. • 2KM BIV/81K ••• $26.95· 2,576,929 Pl67
"Kit comprises, encapsulated, " Balun," copperweld, lnsulatc rs, TELREX COMMUNICATiON
plus insta llation and adjustment Instruc tions for any Mono. ENGINEERING LABORATORIES
band 80 tnru 10 Meters. Also avail able 2,3, 4, 5 Band Mode ls. ASBURY PARK, N.J. 07712--

Motorola $1 FET

I f you have been neglecting to use field
effect transistors because of their h igh cost ,
the new Motorola ~IPFI03 , 10,1 and f05 may
be just what you 're looking for. T hese new
transistors cos t :$ J,no in quantities tip to 100
ami are availa ble through Motorola dea lers.
All of these devices have a maximum d rain
source voltage rnt tng of 25 volts, gate-source
vo ltage rating of - 25 volts a nd 200 m \V d is
sipation. T he only difference between the
uni ts is ill the forward transfer admittance
(Yt,J a nd zero-gate-voltage drain curren t
(In,, ) ' T ypical values for the ~IPFI03 a rc
l" s8 - 3 rnA, Yr, - 3000 umhos: ~IPFI04 ,

1 1l ~ 1' - () mA, yr, - 4000 umhos: and
.\IPFI05, Inss - H m A. Yfll - 4500 umbos.
The low va lue of input capacitance, typically
0 11 the order of 4.5 pF and the reverse trans
fer capacitance of 1.5 p F result in excellent
operating characteristics well into the VHF
bands. As a test, a 200 ~IHz Colpi tts oscillator
was constructed using these FET's . All of them
worked well in the circuit ; in fac t, two of the
devices out-performed a common five dollar
va rie ty. Ex celle nt results were a lso obtained
III a 3.5 to 4 .\IH z " FO using the Cla pp cir-

What's New for You?
Th is is the fi rst ill our new monthly series

devoted to short, tim el v items of in terest to
tech nical hams. We're going to concentrate on
practical developments that are of use to hams
now-or will be very shortly. Among the
topics we'll cover are new semiconductors and
circuits, other new components, newly avail
able surp lus, technical nets, technical meet
ings, and so forth . AJI items will give credit
to the sender. Please get them in to us as soon
as possible so a ll interested hams will be able
to take advantage of them quickly. T he dead
line for an issue is the 15th of the second
mon th precedin g the d ate on the cover. For
instance, items to be in the March issne should
he here by January 15 . P lease keep your can.
tribunons shor t for this column. Long items
should he submitted as articles.

Paul Franson \VAI CCil
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New ATV Catalog
If you're interested in ham T V-or think

you'll like to get inte rested in ham TV- YOII '1I
ce rta inly want the new HJ(17 ca ta log from
AT\' Research. I t's 20 pages th ick and con
ta ins all sorts of gear of interest to TV'ers.
Best of all, it's Freel Send your name, address
and zip code to ATV Hesearch. P.O. Box 396,
South Sioux City. Nebraska 68776.

TI Audio and AM /FM Handbook
Texas Instruments has just published a new

book in their useful ha ndbook series. This one
is about th e design of audio amplifie rs and
A.\ I/F~ l tuners . \V hile it's devoted to con
sumer ap plica tions, it's obviously also very use
ful to the ha m who designs. The book is
thoroughly practi cal; it even gives photos and
prin ted circuit board layouts for some receiv
ers . The name is Audio ami A~l/F~ l Circuit
Design Handbook and it costs $3. You can buy
a copy from any T I distributor or from TI
Technical Publicat ions, ~ IS7 ,5 , P.O. Box 5012,
Dallas, Texas.

New Meshna Catalog
John Meshna's just published a new catalog.

You'll ea t your heart out looking at his goodies
contained in this fa t 72 p age book. Xleshna's
catalogs certa inly must be the best surp lus
catalogs around; he doesn't just list the gear
with prices, but tells you what it's good for .
He writes with much wit, too. You've got to
get this cata log; send John the 2.~¢ today.
You'll ha te yourself otherwise. Meshna, 19
Allerton St. , Lynn , Mass.

Aladin Breadboarding Kit
Aladin Kits has int rod uced a new bread

hoarding kit that should fi ji the needs of just
abou t all e lect ronic experimenters and hams.
T his kit conta ins a punched phenolic deck,
a ll a luminum mounting base, severa l brackets
for mounting switches, pots and transistor
sockets, silver plated solderless connect ors and
all assortment of assemb ly hardwa re. The
terminals contained in th is kit are design ed so
that circuit connections may be made eas ily
and efficiently without soldering. This is
extremely he lp ful when designing and build
ing circuits. For more Infonnutfon, write to
Aladin Kits Company, 2 10 11 Dequindre Hoad,
Hazel Park , Michigan 48030.

Building Your Amateur Radio Novice
Station

Most beginners will tell you that the hard
es t thing about ham rad io is getting started.
In addition, mallY of them say that most ar
tides and books describe equipment w hich
is e ither too complica ted or do not furnish
sufficient construct ion details. Howard S. Pyle,
\ \'70E, has put together a construction manual
for huild ing an amateur novice station with
the comp lete details that many people have
been looking for. r B Pyle describes a profes
sional-looking transmitter a nd receiver w hich
cost very little to build. They have been thor
ough ly tested for case of cons truction and for
on the a ir pe rforman ce. Nothing is overlooked
in the construction phase ; full size drilling
and cutout templates for chass is and panels
are included wi thin the pages of th is book.
They may be fastened directly to the chassis
and panels and used as a guide for drilling
all the necessary holes. While th e comp leted
equipment has been specifically designed. for
the novice operator, it w ill serve the C eneml
Class amateur as well . The price of this new
hook is $3. 50, and it is ava ilable at your local
distributor or from the publisher, Howard ,V.
Sams & Company, 4300 ' ''est 6:)nd Street,
Indianapolis, Indiana 46206.

PRODUCTSNEW

Amperex Audio Slide Rule
Here's one of the cleverest and most useful

gadgets we've seen in some time . It's a handy
slide rule for audio circuits. O ne side (shown
in the photo ) , shows a basic audio system with
a slide that gives the p roper p arts va lues for
different transistors, p ower levels and voltages.
T he amplifie rs range from a one watt, 9 volt
amplifier to a 12 watt. :)8 volt one. All lise the
excellent complementa ry symmetry circuit
which provides exce llent resul ts with no trans
formers. The back of the rule is a more con
ventional slide rule for designing audio cir
cuits . An y aud io designer should have this
rule . It costs only 501, and is available from
Amperex Semicond uctor Division , :)30 Duffy
Avenue, Hicksville, N.Y. 11802.
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SPACE AGE KEYER
Only

$67.50

$14.95
11.95
12.95
10.95
29..50
1.5.95
21.50
34.95
SOU5
29.95

CATALOG

• Planar e pi taxial in leg ra te d ci rcuifS for re li
ab ility. No tub e s-No se p a ra te transi stor s.

• Precision feathe r-touch key buill-in.
• Full y d ig ita l-Oa t-da sh ratio al wa ys pe r

fect.
• No polarity problems- Floating contacts

swi tch l -amp.
• Rug ged solid con st ru ct ion-w ill n of w alk.
• Se nd Q Sl or p ostca rd fo r free brochure .

The standa rd of compa rison in amateur
VHf / UHf commu nications . Cush Craft an tennas
combine all-out performance with optimum size
for ease of assembly and mounting at your site.
The y can be mo unted vertically, horizontally, in
pa irs, quad s. or virtually any combina tion
a llawing you to design th e a ntenna sy ste m to
meet yo ur exa ct re~uirements .

A144·11 2 meter 11 element
A144-7 2 meter 7 element
A220·11 114 meter 11 element
A430·11 3,4 meIer 11 element
AI<U-20T 2 meter Multi polarized
A .50-3 6 meter 3 element
A.50-5 6 meIe r 5 e lement
A .50-6 6 meter 6 element
A.50-IO I 6 met er 10 element
A 26·9 6 & 2 meter 10 element
SEE YOUR DISTRIBUTOR OR WRITE FOR

FOR
MORE
OX PUNCH

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92026

K. \ V. Cattcrmole's Transistor Circuits is a
very good circu its reference book which would
be an excellent addition to any serious ama
teur's library. The circuit d escriptions in this
new ed ition of a well known volume (in engi
neering circles) are clearly written and not
highly mathematical, a lthough a working
knowledge of algebra is helpful. Jt gives a
clear insight to circuit operation and provides
the reader with much practical , useful , and
worthwhile d esign d ata. The 70 page chap ter
on high frequency amplifiers should be partic
ularly interesting to hams. This chapter is very
well done and covers interna l feedback and
neutralization, gain limit ing and m ult istage
amplifiers, coupling networks and wideband
amplifiers. Other chap ters cover bias supp lies
and stabilization, power amplifiers, oscillators,
modulation, d etection and mixers, and binary
and comp uter circuits. In add ition, six appen
d ices con tain data, although quite mathemati
cal, of lise in detail circuit des ign . This book is
highly recommended for the amateur with a
strong technical background. $14.50 at your
bookstore or write to the published, Cordon
and Breach, 150 Fifth Avenue, New York,
Xew York 10011.

Heath 's New Single-Sanders
\Vhen Heath announced their single-band

SSB transceivers a few years ago, no one could
believe thei r low price of $120. Now they've
improved the already-excellent transceivers
and reduced the price! In addition to all of
the features we already know about-low cost,
small size, high performance, easy construction
- they've now added front panel selection of
sidebands, improved audio and ACC, mike
and gain control, more convenient front panel
a rrangement, a mode switch position for the
op tional 100 kHz calib rator, ALe input for
use with linears, and power connectors and
up-dated styling to match the SB-Jine. And the
prices : $99.95 for the HW-12A (75 meters ),
$ 104.95 for the HW-22A (40 meters ) and
HW-32A (20 meters ) . W rite to Heath, Benton
H arbor, Michigan for more information.

Transistor Circuits

"
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(\V2NSIJ fro m Jlage 2)

the ll.S.
Fellows listening to some of the rid iculous

pile-ups on 20.\1 may think I am off my beam ,
hut I've d one enough working [rem the rare
end now to speak with some authority on the
problem. The DX opera tor, I feel, is entirely
responsible for any mess that builds up. It is
his show and he can run it as he wants.
Through a lack of experience or stupidity he
can a llow fellows to brenk in Oil him, tail end,
or ca ll e nd lessly. The sharp op can size lip the
crowd for him easily, as 1 pointed out last
month. If he is opera ting transceive I'm
speaking primarily of sideband now he can
work fast break-in , allowing no more than five
or six seconds fo r callers. If he wants to see
how mall)' are waiting he can ask for one ca ll
from all waiting and see how fin ely he has to
break down the group to get individual call
letters through. Usually the band is open to
certain call areas or countries and these can
he broken down into prefixes on fast breaks
... \\'B2, \VA2, etc. If the fifth area is weak
a simple request for fi ves is enough. Ditto calls
from other countries. which can be handled
exactI\' the same.
Th~ major problem is how to get the DX

stat ions to operate efficiently. I've tried to ex
plain to them over th e air and a lmost without
exception they continue on doing exactly as
they were before. grumbling about the QRXI
and making on e contact every few minutes.

More Safari

OK, sports fans, 1"11 try to carryon Illy nnr
rative fro m the October editorial. .\lind you,
ham radio plays a small p art of th e following:
so buzz off if you read True or Sports Afield
and get your thrills there.

During: the first two weeks of our hunting
Larry and I had taken turns shooting, with one
of us waiting in th e Land Rover while the
other w ent out and stalked the game. This had
gotten to b e quite boring and we decided to
try goi ng out on alternate days and see how
that would work. Larry ( \VA6T CI) went out
the fi rst day with Jim ( \V5PYI) along to take
p ictures while I sat back a t the "hotel" writin g:
my October editorial. This kept me pretty
busy for the day with just enough time to hike
the half mile into Nauyuki and look the town
over care fully and buy a coup le of Ruark
books (Somethin g of Value and Uhuru, hath
of which I recommend most highly ) .

On Sunday it was my turn. I was worried
. . . Larry had been out shooting zebra all day
Saturday. He'd gone ont at 6: 30 in the
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morning a mi come back at 8 :30 with two nice
zebras. He'd gotten up to about GO ya rds fro m
a herd for the fi rst one and 100 ya rds on the
second. In the afte rnoon Larry came back for
lunch and reported that the herds were now
quite alert and he wasn't able to get in close
for another shot . Just before dinner he and
Freddy, our \Vhite Hunter, closed in on a
good sized herd and Larry shot at a good
specimen ... then Freddy shot .. . no results
. .. they both shot several more rounds into
the rapidly disappearing herd and brought
down one little foal as the only casualty. Ver~

embarrass ing.
Sure enou gh, when I went out a ll Sunday

the zebra were very spooky and we just
couldn't get close to them at all no matter how
we tried to sneak around. In d esperation I
tri ed a very long shot after an hour and a half
of tracking a herd ... I missed . \Ve followed
th em for another hour and a half and thcr l
gave lip and went hack to the hotel for brenk
fast.

Hiking through the brush at a crouch for
three hours at 6000 feet elevation is particu
larly tiring. Aft er breakfast 1 snoozed for a half
hour to recoup. At 10:30 we were off again
driving through th e thousand acre paddocks
looking for zebra herds. It is amazing how
difficult those brightly striped animals are to
see at a distance . Nothing ill sight. \Ve took
off on foot again and hy II: 30 we had a small
herd in sight. Ten minutes later 1 was within
shooting range and carefully d rew a bead on
a large stallion . .. whaml I missed. Rats!

Kerede, my gun bearer, followed the herd
with me racing along behind him. I don't know
how he knows which way they've gone, but
we veered this way and that with nothing
whatever in sight a nd in ten m inutes had
them back in range . 1 wasn 't going to miss
again. you can he sure. I stead ied the gun
against a thorn tree and settled down for a
very careful shot . . . about 150 yards . . ,
nothing to it. Blum! orr they went, another
miss. I must have a subconscious wish to sp are
zeb ras. This is rid iculous . . . and very
humillatlng.

\\re went back to the car and sta rted looking
again . . . aha, a good sized herd of zebra
over across that large open plain . Kerede and
J got out and sta lked through the bush on the
edge of the pla in while the car continued on
as it decoy in the other direction. As we got in
closer we could see th ey were still grazing
calmly . . . then suddenly a raucous cry from
two "get away" birds rang out above us . ..
ge t away ... ge t away ... get away. The
zebras did.
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206 East front St~.t. Fla~nce. Colorado

Al LTRONICS-HOWARD MODEL l RID CONVERTER

,

275.00
179 .00

$174.9 5
2 24.95
114.95
139.9 5
44.95
54.95

119.95
129.95
99.9 5

189.95
89.95

104.95
169.95

69.95
89.95

219.95

THE EAS~ WA~
e No Boob To .eael
e No Visual OI••lck,

To Distract Yo.
• Just Listen And Learn
BOI.d on Modem Plychologleal
techniqu.s-Thls coune w ill take
you b.yond 13 w.p..... In
lESS THAN HALF THE TIMEI

Ah. dvoilobl. ort magnetic tapti.
Se. your dea ler nowl

THE LARGEST INVENTORY
of USED EQUIPMENT in the

NORTHEAST. SEE SAMPLES BElOW.
NEW YEAR SPECIALS

B&W 5 100
B&W 51 00 w/5l SB
Collins 32V2
Globe 3 00A
Globe OSB-lOO
Globe OSB·100 w/VOX·IO
Hallicrafters SX-l0l Mk II
Hallicraft ers S X· l 11
Hammarlund H~'00
Hammarlund H -170
Johnson Viking I
J ohns on Viking II w /1 22 VFO
Nation al HRO·50 w /A,B.C,D Co ils
RME-4300
RME-4350
S S E 5 8 -33
S8E S B·33 wI DC Supply & Mo bile

Mount
S BE SSI·LA

WRITE FOR LATEST COMPLETE LIST

l'~-
-

T
.- • •

•

a 0 .t>.-- - '-••:1'. v _6_~ ......_a e .'fo. »<s....

&etaH4 RADIO
P. O . BOX 31'2 CONCORD. N . H . 03301

FONE 603-'2'25 ·3358

'rerewrnee '-fed t l "L" freqUtnc! shift conve r ter dl"SIJml'd
tor two-tone A"r o r F"r with tmrter opera tion avaJiable
by switch. SoUd st.tt rene ecr rec tor com pensates tor f.d·
In 2' sit n.ls. Pt rmlts copyln r on Mark or seece only. Seltc 
tor m.rntt dc loop supply built-In with bias supply .nd
artal socke t tor opt ional pol. I' rt>lay to key teansm trter,
6W6 ke ve r t ube. Plur-In dIscrimi na tor for 850 cycle or
o the r shUts. Cathode r.y or dual ere Indicator. Auto-start
con t ro l sys ttm optional. r-nces for 19"" rack mounttne:
Model "L" with d ua l tye $199. Model "L" with C. R. tube
Indicator $279. c eetnet $l9 .S0

ALLTRONICS-HOWARD CO.
Box 19, Bodon, MaM. OZiOI . Tel. 611-1U-OO-IS

LEARN RAOIO CODE

AlliUM "'ntalnl thr.. 12'"'
LP's 2Yi hr. In,trulUln

1\ lost of us have heard abou t the Tree T ops
Lodge in Kenya, a hotel built among the tops
of the trees where visitors can watch the wild
game coming to feed. Shmnsu Din has built
h is own version of Tree Tops up on the sid e
of Mount Kenya at about 8000 feet and calls
the little glen and pond it overlooks Secret
Valley. W e all drove up there for a night to
have a look at the leopards which come there
every night to feed ... Larry's zeb ras being
the meal for this evening.

To get to the lod ge yon d rive by L and
Rover up the side of the mountain and park
in a small clearing and then hike a couple
hundred yards along a SOlan trail through im
penetrable forest. The bamboo and vines grow
around 200 foot high trees with not enough
room for even a person to get th rou gh . It was
dark and alarming going down the trail. but
the hotel guests were reassured by Shamsu
standing guard with his b ig rifle and full
cartridge belt . Larry and I weren't so happy
because we knew that those bullets were the
wrong: size for the rifle and the whole thing
was for show. Shamsu wouldn't let us bring
our rifle . .. we'd been teasin g him too much
about poppjng 01T one of the leopards that
come in to feed .

On some nights they huve as many as eight
or nine leopards turning out to feed on the
platform just about twenty fee t from the porch

After a late lunch and an afternoon sies ta
we went out for one more try. By 5 :30 Kerede
and I were trailin g a herd of zebra mixed with
impala . . . this was a spooky group and we
just could n't get in close. I Bred one shot at
130 ya rds as they started off again for my
third miss of the day. So much for Sunday.

My marksmanship just wasn't that bad, I
knew, so I began to suspect tha t someth ing
was amiss with the gun. L arry, back at the
hotel , agreed. His shots the p revious night had
been easy ones tau and he still had missed .
Obviously something was wrong with the
sighting scope.

Monday at mid-morning Larry returned
with another zebra, this being his day for
shooting. That's fou r for him, counting the foal
they'd bumped off by accident . . . and I
haven't gotten a one. Say, what about the
sighting on the rifle? Oh, they'd checked that
and it was perfect. So much for our excuse
for missing. L arry went back out after zebra
again, but they were wise by now and he
never got another shot a t them the rest of the
dav.

Secret Valley
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Interested in VHF?

PETER W. DAHL CO.
3314 Dlu,nd Orin ( I , .... Til...

01 the lodge. They have lights rigged up so
visitors can take pictures right up close. I was
all set with my super telephoto, but only one
leopard slunk around this night and he never
got up in the Hght. I diu get some pictures of
bushbuck and water buffalo though.

Secret Valley Lodge is rustic. The rooms are
very simple: rickety bed, table, lamp and a
couple of hooks on the wall for your clothes.
The rates are $14 a night, but yon can strike
a bargain with Shamsu if he isn't filled up. I
have vet to meet an Indian that you can't
bargain with ... it seems to be part of their
heritage. I've met few that I didn't luwe to
bargain with.

Our separate day arrangement for hunting
didn't work out very well for Larry, I had no
problem keeping myself amused on my day
off with writing, horseback riding and things.
But Larry had nothing to do and while I
was out hunting on Sunday he sat around the
hotel with his teeth in his month and got bored
silly. He and Jim walked down town Nanyuki,
but there was nothing to do there but watch
haircuts. They tried taking pictures of the
town, but every African that happened to be
within camera range came over and demanded
a shilling. By Sunday night Larry and Jim
were ready to go back to Nairobi rather than
face another day like that.

Ignoring my carefully laid plans and hotel
reservations for the rest of the trip they took
off Tuesday morning for Nairobi, leaving me
to hunt for two more days by myself. Well,
OK, I've still got special licenses for an oryx
and an eland, perhaps I'll get one or both. I
can meet then in Nairobi at the end of tile
week and get back on schedule. And I still
want that zebra.

UNIQUENEW

Then why not send for a free sample of the
VHF'er Magazine. It's devoted entirely to
serious VHF and UHF hamming. It contains
articles by well-known and capable VHF'ers.
All who want to Improve their knowledge of
VHF are invited to subscribe.

Subscriptions are $2 a year (foreign $3)

The VHF'er
Parks Laboratories, 419 SW first, Beaverton, Orogon

PLATE TRANSFORMERS-$39.95
3600·0·)6()() VAt @ ]000 ilL, ees, wltll 120/240 VAC 60
t,1 ,lrl_ary. C•••erclal ~..Ilty I ,ib .anlfactn" II)' Wlln'"
Electric Ct ,,.. l.l" 111,11, 12'" ..i~•• an1 9'" III". lIl et
. I I, ht Is 85# Ice $39.95 r.O. B. II lane..,. lI l. h . , ....
' nco.IIII1....1 Meat)' bet lIatlalH. I_I: Chct .. 11 .1 . wlllll
Ifller. I ••edillt 1I1U,,,,. Writ. If I"II0n.:

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

CTK'SSARS'DWIREANTENNA
Full radiating surface but shorter than Q dipole .
No coils or traps to distort the radiation pat
tern . The design results in increased coped.
tcnce, and therefore, shorter length, for reso
nance. Ideal for places where a full-length
dipole is too long.

The 160 m Bcrb'd wire antenna is only 186
feet long. The 80/75 Barb'd wire ontenna is
only 94 feet long. The 40 m Bcrb'd wire an
tenna is only 48 feet long. The 20 m Barb'd
wire dipole and beam is only 24 feet long.

Feed with 50/75 ohm coax-no matching
devices required.

Send a $2 U.S. money order for moiling and
hondling of pictures and instruction sheet for
bui lding your own.

C. leRoy Kerr, WA6CTK
P.O. Box 444

Montebello, California 90641

Piga Punda
Up at 6 ... dress in my bush pants and

shoes . .. shirt and bush jacket to ward off the
cold, 50 0 this morning. Pour the tea in the
sink ... no way to prevent the boy from
bringing it in the morning and I don't want
to make them unhappy by not having it appear
to be drunk. Freddy arrives with Kerede and
Labun . . . we're ready to get a punda
(zebra) .

After an hour or so of bumping along
through bush country without nary a speck of
zebra hide showing we pulled up at a native
hut and, after a lot of fast Swahili discussion,
one of the Africans led Kerede and me into
the hush on foot. Inside of ten minutes we·ve
spotted a herd. Kerede isn't taking any chances
on my marksmanship this morning, he guides
me in close. The zebra are uneasy . . . they
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QUAKER ELECTRONICS
P.O. Box 215 Hunlock Creek PMlna. 18621

Thousands of frequencies in stock.
Types Include HC6/U. HC18jU,
fT·241, FT-243, FT·17., etc.

SEND l Ot for eatalog with oscilla tor
circuits. Refu nded on first order.
~400B Crystal Dr. , Ft. M,ers, AI. 33901

NAME YOUR PRICE!
COLUMB IA wants - need, - and M UST
BUY equspmeot - NOW! If your gear is
in reasonable condition - nome the price
you want for it - and it 's a d eal! Te ll
us the best price you were offered - and
we 'll TOP IT! We u rgently need: ground
and a ir commun ication equip., t e letype,
GRC, PRe , ARC, ARN, and Test Equ ip.
If you .....ri te us this week - we 'll even
pay fre ight! Nobody out-deals C olumb ia!

SPECIAL OF THE MONTH!
COMMAND RECEIVER!

3-6 M e.
Excellent condition. $1 O'99
l ike New. Only .

COLUMBIA ELECTRONICS, Dept. S
4365 West Pico Blvd.

Los Angeles, Calif. 90019

•••

•••

Mu r F I N fA NS
ADVANTA('~;S ;* Longer li fe for elect ronic t ubes* ueu er regulatfnn* Keeps eomponenta cool* Quiet . compact, ellSf to mount* natntcnance free* I'relents drift problems* (' an be II!led for exhlUtSt or coolinr* l lllll1 practical uses

r an he nl()lIIll l'rl In t he cover of man traaseetsers such as tile
KWM -t -2 ",·rl". S line sertee, Drake and many othttJ Size:
4-11/1 6" till. 1 1-1 /2" thick. 1l 5VAC .GOry. Worth rna!'! Urnea
Ollf low nrtee. Che<'ked and guaranteed USE[) EXCELLENT ('OS

DITIO~ . Only $5 .50 p<mJlald.

VHf TRANSMITTER CHASSiS (RF defk only) can be UJed as
a complete Iranllln iltcr capable of 4 to 6 watts output . or as
unrer for a tOO ·2UO .aU ampliller. POIVtT requirements Me 6.3
reus AC / Ill' @ 5A and 250 / 300VDC @ 100 m&. The Imit
will operlltl" on t he following ranees of prim&/'J rrecuenetee :

0) 30- 45 Mill (2) 60 -90 MBI (3 ) 90-135 llBl
The unit Ifas intMldf'd to be u!ll'd as foUo..,;
(I I 1st half of 12AT7 u.~d as :rtal O9clllltor w/6MHJ. n ab
(2) 2nd half of 12AT1 uled as 0011101"" to 12 YRI
(3) 2 ·57 63'1 l a as a tripia' to 36 )IBI , and 2nd as a
mult iplier ( probably doubllnr to 72 )IBI )
All Impliftn n ares Optrlt.e ellst "C" indieatln( pllte modU
lated A~t

The unit can beo ulltd on 28 MRI , 50 llBz or lU MHz amattur
bands. It w... used In airtralt coJOmunieaUon units.
The unit 11 IfM tnt.... ~eeded &l'e 2-5163 and 1·12AT'r tum.
Tbit unit ..n. for ' 3 .9 5 ~Id.

PANEL SWITCK ING UNIT : Contains 4 4PDT eeuw-olf ."Itehet
(t.elepboDe trPt) . Tb.- were JOf&- 10, Swl.teberd!. &lid &A the
16000 Ia'les. The conlattl an nud at 3 Ampll. 300 Watts
AC. I nclUded on t.bt ame p&nel u a C&IInOD ml~pho~ tel:ep
tiel. (female t.Jpe). It 11 aD XL-3 -13 type. ODt S.ltehl.'taft
phoQt lack \I included. All units an brand nrw. w ee quantit ,
in stoct. I deal flK 8 1· rt. eommll.oieat!oos and mali1 ot her \l.!II'a ,
0:\1.1 $3 .50 .aeh rr.

LARGEST SELECTION in Uoited States
AT LOWEST PRICES 48 hr. delivery

Sam and his bearer Katimbu joined me at
6 :30 the next morning and, after checking my
rifle out on the rifle range to make sure that it
and I were shooting OK, we headed into the
zebra territory for one more zebra try. Sure
enough, there they were, a half mile away. We
got out of the Rover and stalked them care
fuUy. Just as we got to about 150 yards f rom
them they melted away. We couldn't figure
how they had spotted us so quickly when an
African walked by . . . he had scared them off,
not us. \Ve tracked them for an hour and a
half more, but they were with some impala
and we just couldn' t fool both groups at once.

After a fast breakfast at the botel we packed
a lunch and headed for the Napier ranch
about 35 miles from town to look for my
oryx. Frankly, I wasn't too sure wh at an oryx
luoked like. I think that I bought tbe license
for one because Shamsu was dinning in my
ear that he could guarantee me one, The
license was only $3, so I said what the heU
and bought the extra license. Same for the
$11 eland.

I'd worked my way down the list of animals
my license permitted me to S1100t. I passed
up the cute little dik dik and steinbok because
they are so tiny and both live in mated pairs
rather than in herds. Td gotten one tommy,
two impala, a waterhuck and one zebra . The
license did pennit me another tommy, two
grants, another waterbuck. a bushbuck, a reed
buck, a couple more zebras, crocodile,
wildebeeste and warthog ... some other time
perhaps . . . let's ge t on to the oryx,

Just after 11 we picked up one of Napier's
boys and headed out into the paddocks look
ing for oryx. He knew right where they were

How to Shoot an Oryx

move off a bit .. , we follow, freezing when
they look our way. They move off some more,
we sneak along, hiding behind one inch thick
trees, I take very careful aim and get off a shot
at about 90 yards. The zebras take off imme
diately at top speed, but Kerede says piga
(hit) . . . and off we go after them. Within
five minutes we have them in sight again and
the one I hit is limping badly. I aim carefully
aga in and d rop him . He is a big fellow with a
beautiful skin.

We tried to Iollow the herd for ano ther
shot but they weren't about to let us get, .
within 900 yards. The afte rnoon was just as
non-productive. Freddy had to get on to
another safari, so he and his bearers were re
placed by Prince Sam Sapieha (from Poland )
and his bearer for mv last two days of hunting.

• •
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PORTABLE ANTENNA
with Non·Shatterable Base

PLASTIC FACED S-METERS
$3.95 postpaid

Movement 0 -1 milli itm p
Cahbrl ltd wi th four sales ; 0 .9 S units , 20 .60 db;

0 -100 microvolts: 0 -6 walls: 0-3 watts.
Mounts in 2·~" hole. Mounling bracket included.

INSCHO'S ELECTRONICS
Box 21 , R.O. 1 Owego, N.Y. 13827

and we soon spotted them off in a nearby 1000
acre paddock. \\'e ha d to drive about three
miles to find a gat e into that area. The orvx
caugh t on right away to us and we could sec
them off in tho far far distance through om
glasses. As we d rove they kept moving an d
we d idn't get any closer to them . OK, we're
not going to he able to app roach them in th e
car.

Plan two was for Sam. Kibruto ( the skin
ner ) and I to hide behind a bush and wait for
the orvx while Kat imba d rove the Rover
aronlllt'the edge of the paddock to keep tho
nryx movi ng. This plan b roke down righ t
awnv. W e had no sooner gotten settled for our
wait when the Rover was in deep mud and
just b arely able to work its way a lit. The roads
around the paddock were impassable .

OK, plan th ree . Sam. Ktbrutc a nd I se t up
a blind mnrle out of a couple of dead thorn
trees and lav down behind it to watch wh ile
Katimba and the Napier boy tried to herd th e
oryx toward us. \Ve waited about 45 minutes,
whispering softly and fli cking adventurous a nts
off our clothes. but no oryx. Katimha returned
to tell u s that the oryx refused to be herded
.. . they iust wouldn't p av any attention to
them at all. They are probably used to the
Africans 11('J"(ling cows ant] bulls through the
paddock.

Plan four next . Tn this on e I was to follow
Kntiu.ba closelv so tIle orvx wouldn't see me
until it was too late. After a mile or two of
sneaking: along behind Katimb a it became
obvious to all of us that the oryx had no
trouble nt all telling th e difference between
an African and a European at ,~OO ya rds. They
weren't fooled on e h it and thev hauled out ns
soon as I slouched up .

It was a fter 2 and I was Quite reudv for
lunch . This hiking through thorn bushes is
rou gh . Y OII have to watch every tree closely
so you don't ge t one of those 2" thorns jabbed
into you, and th ey stick out all over. The
ground is spread with the thorns too. many
of them cnrcfullv p ointed up to b e stepped on.
They will go right through most shoe soles
and give a nasty infection . In the bogs I had
to jump from one grass tuft to th e next with
memories of all those African movies where
fellows disappear in quicksand going through
my mind .

A few impala sandwiches washed down b v
some Schwepps fruit punch called Schwop got
me ready for plan five . Africans. by the way.
don't each lunch .. . they just sq uat and talk
while the white bwanas eat. Two more Napier
boys had joined us by this time so Sam d e.
cided that he a nd I would hide behind a bush

$)90.,
95
ss
54
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Mark I LIn
Moseley fAJ3
My-Gain TH3MK2
Ham M Rotor
lR 44
5BZ· LA lin

20·15·10·6·2· Meters
• Very Low SWR
• Folds to 19 inches
• Weighs only 2 pounds
• Complete for 5

Frequencies

$24.50

$499
)40
)40
) 60
)40
)60

ask your local dealer
or

DPZ CORPORATION
P. o.BOX 1615

JUPITER, FLORIDA 33458

Patented

Contact Bill Dgg or Don Griffith at
Evansville Amateur Radio Supply

1306 DIvision 51. Evansville, Indiana 422·4551

EVANSVILLE AMATEUR RADIO SUPPLY

.' ., .

Drah JR·4
Drake R4·A
Drake T4·X
Swaa 350
SBE 34
Galaxy V
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ill the middle of th e paddock and eve ryone
else wo uld try to get the herd moving toward
us.

\Ve picked a nice bush, removed as many of
the thorns lying a round under it as we could,
a nd se tt led down to wait, findin g a few missed
thorns the ha rd way. There is no position that
is comfortnble for long and I found m yself
shift ing around every few minutes trying to
d istribute the ache. \\'e could, after a half
hour, hear the bovs whis tling a t the oryx, but
nothing came in sight. Aha, some horns began
to show above the thorn trees not far away
. . . here they come. I got all rendv and aimed
ca refully where I expected them to come out.
A huge animal carne out . . . that isn't an
oryx, that's a Brahman bull. I wasn't sure what
an oryx looked like, but I knew this wasn't it.
T he oryx went off in another d irection while
a herd of bulls went past us. \ Ve got up,
brushed off the ants and m ade our way to
ano ther bush over toward the orvx. Suddenly
a bout twenty of them ran across a clear spot
about 150 yards from me. I figured I had
about a 50%chance of gettingone so I waited,
hoping we could get closer. I knew that one
SIHlt would be all I would have.

Kanmba motioned for me to follow him and
we headed off at an angle to the herd and I
got set for another try about 500 yards farther
on. Just as I was se tt led down they poured
out in the open and I got my first good look
at them . I picked out a hig one and a imed a t
his heart . .. wham! The herd took olI in
stantly and mine was down, struggling to get
lip. I walked in carefully, knowing that these
anima ls can he \"ery dangerous when wounded.
T IleY have very long, very sharp horns and
know how to use them. A second shot in the
neck ended th e struggle . I'd gotten rnv oryx.

Note

I wanted to find out what the reaction was
to the first part of this hunting trip in the
October issue before I inflicted more on you.
The react ion was enthusiastic, hence m y con
tinuation this month. There'll be just one
more day of hunting to cover next month and
then I'l l tell von about mv visit to the 5Z4
boys an d up' into Uganda and Tanzania. I
a lso want to give you some thoughts on the
prospects for this section of Africa and how
this may affect amateur radio.

If you don't get bored, I'd like to tell you
about my interesting visits to the other coun
tries in Asia and th e South Pacific. I stop ped
in 26 this trip a ll told .

, , ,
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QUAD AND BEAM BREAKTHRU
QUADS: PROVEN SENSATIONAL! All metal (eJef>p t SPa.c:in l
Insufatcr dowels) ; full size; two element ; absolu tely eomplete
vdth steel boom; all ba rdware ; wire and ftt tinp ; t ernne pjn
and dlrt"(:tMty ; on e man installation; 00 bamboo or ftbreglasa;
all quads use single 52 ohm eonlal reedltne : 10-1:i-20 Quad,
$35; 15-2u Quad. $32 ; 10-15 Qua d. $30; 20 n eter Qua d,
$2~ ; 15 :U~ t er Quad, $24 ; 10 Met er Quad. $23.
BEAMS : nell' com plete wit h boom and hardware; SWR 1:1;
hamill'S 5 KW ; adjustable entire band: %" and I" alum.
1111,,)' t uhlng ; single eua xla l reedttnc:
4 EI20 .. . . . ...• . . . $32.* 2 EllS .. .... ...•. $12.
3 EI 20 22.* 6 EI I0 . . . ... . . .. • 23.·
2 EI 20 •.....••.... 16. 4 EI 10 ••..••.•.•. 18 .
S EI l S •......•..•. 28.* 10E1 6 ..... ..•... 32.•
4 EllS 25.* 4 EI 6 15.
3 EllS 16. * Has 20' steet boom
ALL BAND VERTICAL V80 (I ; tum SIl) ••• • • •••• •S16.95
ALL BAND VERTICAL V160 (I; nuu l i in ) 18.95

1I"m lt with urder ; shipped ('llarlCes cullt~ct .
GOTHAM , 1805 Pur dy Ave. , Drpl, 73, Mia mi Beath, Fla. 33139

ARROW SPECIALS
Panadapter

Ip·2 74/ ALA-See June 1964 73. Furnished
in excellent condit ion wit h tubes and con-
version data $17.50

Audio Oscillator
Jackson model 652. 20 to 20,000 cps sine

wave output. Excellent • . . .. ... .$34.50
RTTY Discriminator

Sub unit fo r frequency shift convert er CV·
89AjURA8A, New . .... , , , . , . . . . $49,50

ARROW SALES-CHICAGO, INC,
2 534 S . MICH IGAN AVENUE
C HICAGO , ILLINOIS 60616

GET IT from GOODHEART!
EVERYTHING UNCONDITIONALLY GUARANJEELJ

PROFESSIONAl HI-FI CONDENSER MICROPHONE
Brand new tI U .S5 elpmle 0017, but we includt d_, or Para·
Blount Pktur~', eathod'dollo1n'r pnoamj) UlIna: otIlt 3 batteries,
3 resistors 3 eavadton. 1 #5718 tube. Mnrr' s spPtS: "+1
db rrom lie lo 12% je. usable beyond 25 ke ; 25 pt : - 75 ~b
across 10 meg load tor 10 bar s ij(nal at 180 , polarlzing ; WIU
work 118St 170 dbm: will stand 2no G shock;" ljnldlrect lonal.
~l ~l': Will fit in 2 ·1/16" circle; 1~ " thick (lA. WHILE TH EY
LAST. p". t r RIIi. only . . . 27 .50
ALL-BAND SSB R£YR BARGAIN : UalliCl'&lters R· 45 j .\Il: Il: -i . .!'i!iO

ke to 43 me ecnunuccs. I.eoia pwr sply 149.50
r o '7 C"' r 1'lr : po. S.<;R r m <lurt r\fot~tflr . . 'i?O

TIME PAY PLAN : An)' pureha~ totl ling $1 60.00 or m~.
<town pafmPfl t on!}' , . , , . , _ _ , , __ 10 ...

01·1 SufllThrt rcrr 15 -70 k 100 -150U ke. •.. . . .. ..• 89.50
R·23 /ARC _5 r'ommana rCH 190 -MiO ke. 14 .95
A.R.C. 12 #22 Commllll (J revr 5 40- 1600 kc •• • ••••• 17 .95
APR·4Y AM ini nevr mod. \0 1 15 v 50 /60 n . 1I' \\ h nwr fr&
book, tuners :18-100 me .. .. .. . . . . . . . . . . . . .. • . . . 25 .
CY·253 /ALR Tuner bra nd nell' 38· 1000 me 250.00
APR ·4Y vi ith CV-253 . .••••...... __ ••.. ......• • 425.00
P.U.R. ror tunm 915 -2200 and 21 ;:;- 4000 me.
URR ·13 Rrt" 222 .15· 40 4 me A)I . _ /book ••..•••• 249.50

lIandbook for A.\" /1"KIl: Rtfr 10.00
HANDBOOKS for AN /ARC-3 01' fOl' ART-13 ... . •.. •• 10.00
Other Handbooks, or senemanes. ask ror tbrm :
RA· 62 -B l~ AG Jlwr SJli)' ror SCR-522, only 17.95
TOQ xmtr 4.; W r'u A2, .\ :J, 11 5-156 me.. .. . .. •. 295.00
TOI xenr ::W w 1'0 .\ 2, .\3. 225 · 400 me. .... ..•. 495.00
IM -14 r l'l'fl. met er..01 % 125 kc·2Q me.. .•..... 5 7 5 0
TS·323 /UR f!'!t). m l'lff' 20-4 Jl. O m.... ,001 H,. .. , 169 .50
SOMETH ING NEW ill Sirplu Tnt Eq ,ipment: At your reqIWST. •
.. III fnl"ll !f.h lI~ t#fl ;o.: R~·lr~~t> 1 1' r.rtinl".3I .... ot r a lihrllt inn
He.I .Pack 150 A 5" scope, DC to 10 me cm U'll"d With

1 52A 111111-lrac. pIng-ln. . 565.00
We have lob more l l$t Eqllpt . Ask !

WE ALSO BUYl WHAT DO YOU HAV E?
. .

R. E. .. nEART CO. INC.
10. 122<1GC Iy Hille, Com. 90213

Phone: Area 213. omee 272-5707. messages 215·5).11
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* Price-$2 per 2S wOlds tor non-commercial ads; $5
pe r 2S words tor busin ess "~tures. No display ads or
agency discount. Include your check with order.

* Type copy. Phra" and punctuate exa ctly a s you wish
it to appear. No all-capital ads.

* We will be the judge af su it a b ilit y of ads. Our respon
sibil ity for errors e xtends only to printing a correct ad
in a lot., iSlsue.

* For $1 extra we can mainta in a reply box fot' you.

* We cannot check in to e a ch ad .... rf ·ur, .-0 Caveat
Emptor . . .

ALL 1\1AKES of new and u sed amateur equipment.
Write or call Bob Grimes. 89 Aspe n Road. Swampscott,
Mass . Tel : 617-598-9700 or 617-598-2530.

CONVERTERS. World's largest selection of frequencies .
Ham TV vidicon cameras and parts at low factory~

direct prices. See them all now In our full page ad In
this issue. Vanguard Labs. 196-23 Jamaica Ave., Hollis ,
N.Y., 11423.

WE WILL P AY CASU: Wanted, popular, late model
unmodified amateur equipment. Highest prices paid
for clean good operating gear. Write Graham Radio.
Dept . 10, Reading, Massachusetts.

ARE YO U SINCERE? Are you really looking for the
best deal on a new or fully guaranteed used unit?
Let us convince you with a specific quote that wiU
reall~ sa ve you money. Graham Radio, Dept. 10,
Reading. Massachusetts.

:MOTOROLA new miniature seven tube 455 kc if
amplifier discriminator with circuit diagram. Com.
plete at $2.50 each plus postage SO# each unit. R and
R Electronics , 1953 South YelIowsprings, Springfield,
Oh io.

COMPLETE CONVERSION Instructions for the AN I
VRC-2, just $1 whlle the su pply lasts. 73 Magazine,
Peterborough, N. H . 03458.

W AI\'Tt:D case for Morrow receiver. WAICCH. c lo
73, P eterborough, N.H. 03418.

SIX ASSORTED ISS UES of ATV Experimenter, circa
'64- '65, $1 from 73 Magazine, Peterborough, N.H . 03458.

SCHEMATICS FOR either the ARC-508, or t he ARR
IS, both described in June '65 issue of 73, only 50~

eac h. 73 MagazIne, Peterborough , N .H. 03458.

1963 BOUND VO LUMES OF 73. $15 each from 73,
Peterborough, N. H . 03458.

L'lJVESTOR to promote the New and Unique Barb'd
Wire Antenna, notify WA6CTK. C. Leroy Kerr, P .O.
Box 444 Montebello, calif.

KNOB. for Collins 75A · , 6 to 14 reduction . easy to
mount. $7 pp. W4VOF, 1517 Rost st., Key West, Fla .
33040.

111

:\100 . 15 T EI.I-:Tl'Pt: machi nes, mod . 14 T D receive rs.
t ransmitters. power su pplies, m eters . voltmete rs. m ut t
e mpmeters, watt meters, vertecs, plate transforme rs ,
filament transformers, Nems Clark telemetering re
ceiver Mod . 1400 very good condition . low voltage
power supplies, 300 volt regulated power su ppli es, 300
mills m icrophones, teletype converter. Alfred M ichaud
K1PAX , 264 East Main si., Fall R ive r , Mass.

WASTED: Surplus audio bandpass filter # FR -2409.
WA7ERA, Route 2. Boise, Ida ho 83702.

CONVERTERS. three trans is tor. 50-54 m e in. 14-18 m c
out. wired. tested. pr inted circuit. Crystal controlled .
$10 ppd . Tuneable, $8 ppd . Syntetex. 39 Lucille, Du
m ont . N .J . 07628.

25 WORDS FOR $2, Sell or buy through these want
ads, a terrific bargain. Caveat Emptor, 13 Magazine ,
Peterborough, N . H . 03458.

NOVICE AND TECHNICIAN HANDBOOK by W6SAl
and W6TNS. Limited quantity for only $2.50 each. 73
Magazine, Peterborough, N. H . 03458.

RTTY GEAR F OR SALE. L ist issued monthly. 88 o r
44 ntH toroids five for $1.75 postpaId. Elliot Buchanan.
W6VPC. 1067 Mandana Blvd., Oakland. California
94610.

ESTATE SALE and b a rga in list. Send for it and in 
clude SASE. Write P aradd Sales and Engineering
Service, 280 Route 10, Dover, N.J. 07801.

NOVICE CRYSTALS 80-40 $1.30 each. Also other
rreqe. Free list. Nat Stinnette W4AYV, Umatilla, Fla.
32784.

WANTED : Broken and otherwise damaged antenna
rotators. State price. condition and m anufacturer in
first letter. WIDTY, RR I I . Box 138, R indge, NH
03461 .

SONAR 10-80 M ETER T RANSMrrrt:R w ith matching
VFO; u ses efficient 5894 In the final. $75 with power
supply and VFO . 73 Magazine , Peterborough, NH
03458.

WANTED: 28 volt prop pitch motors . State price and
cond ition In first letter. WIDTY, RR # t. Box 138,
Rindge, NH 03461.

RF.I.IABLE AND EFFICIENT SSB EXCITER, the
Phasemaster Jr provides GO watts PEP; sufficien t to
drive most KW linear a m pli fie r s. S60. 73 Magazine ,
Peterborough. NH 03458.

WANTED : General Rad io model 1140A wevemeter .
W1DTY, RR#I . Box 138, Rindge, NH 03461.

HANDBOOK OF HAM RADIO cracurrs by W9CGA .
Complete sche m a tics and operation data on many
popular ham receivers, transmitters , transceivers and
power amplifiers. $2.95 from 73 Magazine, P eter
borough, NH 03458.

T ELEVISIOS IST ERi" ERESCE HA.~DBOOK by
W1DBM. This is a complete handbook that tells you
how to cure your TVI problems. S1.75 from 73 Maga
zine. P et e r borough , NH 03458.

CRYST AL CONTROL ON 2304 Mllz : ANjFRC-37
(XN- l) transmitter and receiver. Transmft1fv crystal
con trolled with 64 MH z-ran ge crystal. 1970-2400 out
put, Straight through 3CX100A5 final. Completely
metered.. Video modulator (can be used for voice)
included. Uses 5 2C39's. Big blower. Type N output.
Receiver: 1700-2400 MHz tunable with excellent AFC.
Completely metered, Low noise it preamplifier. Cali
brated mixer and presetector tuning. Includes Fre
quency Standards FSC-174 1675-2425 MHz wevemeter,
serial 3001. Both are rack mounted and include
cables and power supplies. Operate on 110 V ac .
Heavy. Te ntative pr ice $200. P aul Franson WAICCH.
Editor, 73 Magazine , Peterborough, N .H.
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WRL'" III.Ut:nOOK saves money. These prices, with
ou t trades. cash or charge. SSIR·$449.10; HT32-$251 .1O;
HT37-$233.10; SX99-$85.05; SX 101-$161.10; HXI0-$260.
010; Champ 350-$170.10; King 500-A-$206.10; HQ 170C
$179.10; Ranger-$89.95; NC400-$269.95; SB34-$269.95;
Galaxy 300-$161.10; hundred more-free list. WRL,
Box 919. Council Bluffs. Iowa 51501.

50% T O 40% OFF original cost. liquidating shack.
WRL SB-175 Meteor sideband AM and CW trans
mitter $47, matching power supply $22, Knight T-60
transmitter $32, Heathkit HG-IO VFO with power
supp ly $25, Ameco code oscillator an d m onitor $6,
KnIght P -2 S\,,"'R power meter $8, Knight R -100 re
cetver with "S" m eter and matching speak er $60
Heathk it tower $34. Heathkit RX_l Mohawk receive;
$145, matching sp eak er $5. Ameco CN 144W a-meter
converter with power supply for Mohawk $35. mis
cellaneous filters. crystals. m ikes, k eys. coax, etc. All
equIpment mint condition with m anuals. Don Walters
K5MIC, Route # 3. Pon ca City. Oklahoma 74601.

CQ de W2KUW
5% BONUSll

Po'd 0""- on y top offer for any pi oce of a ircraft .r
ground rod lo unlh, olso test oqulpm~ts. All types of
..... bes. Particularly look,"SI for 4.250 • 4-400 • SUA
• 304TL • 4 .IOOOA • 4CX5000A ot 01. 17L • SIX
• 390A • ARM. GRM • GRC • UPM • URM • USM
units.
TED DAMES CO. Arlington, N.J.

432 MC CONVERTER
Conve rt fr om 432 MC t o 7-3 0MC Removed from
m issile guidance syst em s size 2"x 3"x3Y2'" comple t e
with sc hema ti c & inst ruct ions, le ss crysta l. Unused
$ 9 .95 each . We pay postage o n prepaid o rders,
C.O .D.'s remit $2.00 ..... it h orde r. Send SASE for list .

ALPHA-TRONICS
Dept . A, P .O. Box 31127, Au rora, Co lo .

WAST: R278/GR, or R278B /GR : Also R391 receivers.
Thompson, 5 Palmer, Gorham. N .H.

COLLIN 75A4-LitUe u sed. perfect condition Spin
ner Dial , 3KC Filter. Certified Check $385.00 FOB,
L . M . KIentz, 825 Howland Wilson Rd ., N.E. Warren,
Ohio.

COLLINS 75S-3 ser ia l # 12652 and control unit 312B-4
ser ial # 53058. Both in m Int con dItion and will ship
in orig inal cartons for first certified check of $525.00.
K ept in air con dition ed room and u sed very little.
Jim Rabil, K4GWV, Box 1111. Rocky Mount, North
Carolina.

T RANSCEIVER-Drake TR·4 , AC-3, MS-4. L ike n ew
condition. Package $5SO.00. Will ship REA Express
prepaid. John Mcintire. WA4LVW. 3215 San MatE'o St.•
Clearwater. florida 33515.

14T H ANNUAL BANQ UET of the Lake County Ama
teur Radio Club , In c., to be held a t YeIbel's Restau 
rant. U.S. 30 and 41 (Schererville. In d., near Gary ) at
6 :30 p .m., CST. February 11, 1967. Entertainment.
Speakers , prizes, Tickets $4.00 each from Herb Brier,
W9EGQ, 385 J ohnson St., Gary. In d ian a 46402.

GONSET G-76 TRANSCEIV ER-l oo w atts. 80 through
6 meters , AM /CW, built -In va. Ideal for General ,
Technician , or Nov ice, $175 takes everything, includ
ing AC and DC su pplies, E-V PTT microph on e. 6
meter crysta ls , cables , and Inst ruct ion manual; FOB
Santa Barbara . R. Pete rson , WA6NUT, 53 San Dim as
Ave., Santa Barbara, Calif. 93105.

WE BUY • • •

TUB E S FOR CASH
UNITY ELECTRONICS
107 TRUMBUll ST., ELIZABETH, N.J. 201· Fl 1-4200

World '. " BES T
in GOV'T. SURPLUS

Electronic Equ ipment

fULL Of TOP QUALITY ITEMS - Tronsmitrers ,
Receivers , Power Svpp lies, Inverters, Micropho nes,

Filters. Meters, Coble, Keyers. Phones, Anlennos,
Chokes , Dynomotors. Blowers. Swilches, 1.51 Eqvip .

ment, Heedseta, Amplifiers, Indicotors, Hand,ets,
Converters , Conltol BOlte s. etc .• ere . SEND 2 S~ (stomps

or coin ) for CATALOG cnd rece ive 504 CREDIT on
yovr order. Addreu Dep t. 73

- --'--. ,;,;=---,;,,; _ ... ._ . ...-....-- - - ;;;, ---........-..- - - - - - _ ... --

the ..James research company
11 schermerhorn st., brooklyn n.y.11201

•

I
I
I
I

1295 ( ba ll lr c ll :
ppduse & con I

l end cerl ck Or tn .O. I
ny res add S%. tOlt I

I
I
I

Converters and Prea m p s fur 50 rhru 432 M e,
\ 'V'r it c fo r l ite ra ture.

for a sample copy of (he VHF'er, (he
magazine fo r VHF and U H F h ams.
Electronics, 419 S.W. Firs,t, Beaverton, Oregon

oscillatoifmonitor . _. .
• a sens i'ive broadband Itf d e'ec,or • .~"
gives ovdible ' o ne sig nol;n the -.~~
pre sence of any Itf f ield tram 10tnw I I ~'
to 1 k w and 10 0":c to 1000tnc II
.a CWtnon; t a r .... i t h pos il ive " IU"
I wi l ch vl e l o nly ' ''plckvp onten no
o nd NO connection 10 r ig o r ke y
.0 code procl ic e o ni lio i o r w ith ......
od jvstoble l o ne & bv ilt I n spea ker ~-- _
• high gain 4 Iron s luor circv l'
powered by lon g life AA p encell
o 1690\l98 ol utnln \lm cobln el In
whit e & block e polty f ini sh, 3 In "
by 2 :v," by 1 "4 ': weighl 80\lnc e s
0100" US made and guoranleed

Send
only
Parks

I
I
I
I
I
I
I
I._-----------------------------_.

IIAl\Il\IARLUND HQ 180AX with noise blanker, $290.
RBA , 10 kc to 600 ke. RBC, .. me to 27 mc with PS
cables, both only $80. Model 19 teletype complete,
$150. Model 15 complete with table, $85. National
HFS 27 mc to 220 me, $70. TSI8& UP frequency meter.
100 me to 1000 me, $12.5. J , Murray W20AP. 40-33 61
st., Woodside, N.Y. 11377.

LA l'FA\"I':TTE HE-I5B, Hy-Gain 5 element 6 meter
beam, Turner microphone. coax . a ll for S80. Jon
Wood W0UHL, 1036 atrwood Lane, Olathe, Kansas
66061.

;WANT ED : Military, Commercial , SURPLUS . .. Air
borne , Ground , Transmitters. Receivers, 'I'estsets. Ac
cessories. Especially Collins . We pay Freight and Cash .
RITCO Electronics Box 156, Annandale. Va. (703) 560
5480 COLLECT.

St:w AS D EXCELLENT reconditioned equipment a t
lower prices. Terms. Collins 755-1 . 325.3. K\VN-2 ;
Drake 2·B. T-4X; Gonset GSB-IOI , GSB.201. G-50:
HaUicrafters SX-110, SX-l11, SX-101A, HT-37. 5R-160.
SR-150; Hammarlund HQ -150. H-170. HQ.170A; Na 
t ional HRO-60. NC-303, NCX-3. NCX-5, NCL-2000,
HRO-SOD. Much other equipment. Write for price lists .
Henry RadIo Company. Butler. MissourI.
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Tr;o",f"rmf r. Pri. II; ... GO rye. ::,~ . • 90,· Ii.! 4:;0 mao Xo
C.T. Wlil wort FR .u a dlll r. for 811 '8. wt . 19 lb. $3 .95 .

Tran!lformfr. Pri. 120, 60 eye. See. 1 ·7 . h C.T. @ 21 Imp.
see. 2·S.1f @ 13 amp. Wt. H lb. $4 .50.

Transforml'l". Pri. Tavroed. 57 · 66 a t. see. 1-6.31" @ 15 Imp.
See. 2·6 .31" @ 5 amp. Wl. 10 lb. $3 .50.

Cardw..l1 , ·ari llhlf . 25 In ~oo mlnf. Spacinl\". J2!i . 4"" ., J
:! I!I" b J: ," lonE plus I " rer %" shart. For front ..allf l
mle. we. 3 lb. S3.; 5.

t 'Ult1' Cap. 4 J: 4 J: 2 mfd. 1I00k logl"tber for 10 mrd. At
I;U01". 1l.C. With mtll:. brackets. wt. 2 lb. $ 1.1)0.

All items are n_ I nd F.O,B. Worthington , Ohio.

A.R.C. Sales, P.O. Box 12, Worthington, Ohio 43085.

Electronic Measurement Power Supply Model 212AM
0·100 Volts at 0·100 Mills.
$30.00 Metered $20.00 Unmetered

Sola Constant Voltage Transformer
95-130 Prtmary . 118 Volts Secondary 500 Watts
Model 20·\3·150 . $30.00

High Voltage D.C. Power Supply by C.L
115 Volts 60 Cycle SOVA Primary
Output -6000 Volts at 1 Ma . + 4000 Volts .62 Ma.

All equipment in excellent condition, Used
Mass. residents add 3% Sales Tax

ELI HEFFRON AND SONS, INC.
321-329 Elm Street

Cambridge, Ma ss. 547-4005

SSB'ers-GO 6 METERS
SWAN 250-$325-NOW IN STOCK

NC-303 . $249 NCX·3 $ 225
SX· lOl . 189 Galaxy V w/pwr s upply )
R·lOOA. 75 Galaxy linea r w/su pply $795
Swa n-120 125 Galaxy remote VFO & speaker .
NCX·5 II , NCL-2000. NCX·A-$850. No trades on this .

FRECK RADIO & SUPPLY CO.
38 Biltmore, Asheville, N. C.

T. T. Freck-W4WL Sandy Jackson-WN4AAL
LET US QUOTE ON YOUR USED EOUIPMENT

Keep your 73's
neat and clean

Why shoold you have to root IItound
in II stack of magazines to find
Ihose articles you need in back
issues of 73. These well-made , at 
tractive, convenient binders are
made just for 73. They hold II full
yea r-12 issues--of 73 where you
can easily use them. They're inex
pensive. too. and only cosl $3
epiece for each binder: 1960·61
(holds 15 issues. Oct. 1960·Dec.
1961), 1962, 1963, 1964, 1965,
1966. Inclode postage if you order ONLY $3.00
only onl, but two or more are
postpaid in tne U.S.A. Ind Clnlda.
Include full postage etsewhere.

73 Magazine Peterborough, N.H. 03458

120

BC G10F. co m plete with inst ruct ion book s. Open to
a n y type offe r. All le tters answered. East Coast Elec
t r onics, 123 St . Bo n iface Rd., Cheek towaga, N .Y. 14225.

WANTED Plug in units fo r Tektronix oscilloscope
m odel 531. Quote t y pe, price and condition. P aul
Ignatow K6KRS , 246-41 st Av e ., San Mate o , calif. ,
94403 .

S B£-33 with 12 volt power su p ply in e xcell en t con 
d ition. $250 or best o ffe r o ve r $200. WilHam A . D ick
son WlAOL, Box 172, M ilton, Mass. 02187.

FREE S IGSAL S LICER with HRO-60 recelver-$250.
Model B Central Electronics Slicer, coils A, B. C, D
with receiver. You p ick up. \\'2SVV, 1942 Pennington
Ave ., Trenton , N .J. 08618. 609 -882 -1812.

DRA KE 2- 11 R F,C EIVt:R. Cannot be told from b rand
new-s-perfect condition inside and out. Will sh ip pre 
paid in U .S .A . $160. J . Demler, 305 Weyer, Hastings
College, Hastings, Nebraska 68901.

FREE CATALOG-loads of electronic bargains. R . W .
Electronics , Inc., 2244 S o . Michigan Avenue, Chicago,
Illinois 60616 .

TRASSISTORS-Final c1earance-lOO asst. for $1.50
new, full-length leads-U- Test-Em-postage- paid in
USA. No COD. S tar Sa les Co., 404 W. 38, Wilmington.
Delaware 19802.

LIN EAR w ith two 4~250' s , $100 ; Gonset G-50 $200.
Philip S . win W8HPB, 30 West St reet, Canal Win
chester, Ohio.

STOLE..~: LK~2000 L inea r Am plifier from trailer at
Newporter Inn, Newport Beach. California . Prot otype,
carried trade logo BTl ; serial 1 1743. $200 reward for
Infonnation l eading to Its return . Brad Thompson
Industries, P .O. Box CCCC, Indio, Calif. 92201. Tel.
714 347-0637.

TELREX~TRI-BAND Model TB74- excellent condition
complete- with spe c sh eets-p r ice d to sell. 100 feet
CPH Amphenal RG 8/ U $8.00. Jack R . Hildreth , 1
Stonehill Dr., Stoneham, Mass. Tel. 438-0755.

SX. U 7, $235; GSB-lOO like new, $160 . Shipped pre
paid e x p ress to you w ith certified check . WA4NYJ, 147
South Bay Drive , Ft. Walton Bch, Fla . 32548 .

WANT ED : Tubes , trans istor s. lab instruments . test
e q u ipmen t . panel meters, military & commercial com
munication eq u ipment and parts. Bernard Goldstein ,
Box 257 Cana l Sta tion. New York . N .Y . 10013.

II EATH S810 and TXl-$185.oo: D rake 2A and 2AQ
multiplier speaker-$l S5.oo F .O.B. Bill Wheeler,
K 8NWH , Rout e 5. Owosso . M ichigan 48867 .

T R,\SSCEI\'ER 5B1oo He a th . Ne w (used 10 ho urs ).
Bu ilt b y e x pe rt, guar anteed 90 days . AC & DC power
su pp ly. Mob il 75-40 Hustler anten na . Ca n 207 622 ·6119
days , 207 622-1949 n ttes. Pe te r Willia m so n , J . B .
Farrell Co .. Augus ta , Maine-.

PlA STIC HOLD ERS-ea ch d ispla y 20 QSL cards . 3
for $1.00 or 10 for $3 .00 prepaid and gua ra n teed . Free
b rochure of other h am good ies includ e d . Tepabco, Box
198N. Gallat in, Tennessee 37066.

QSL CARDS. Fre-e sam ples. Send sta m pe d envelope
to George WA4QKD . Box 282, Valparaiso, Florida
32580.

H EAT H 0-10 oscilloscope 835.00: Ballantine VTVM
Model 300 $60.00 : Ballantine VTVM Model 310A $90.00
Joe Barsoom lan, 31 Porter S treet. Watertown. Ma ss .
02172 .

VA CU tr.\1 VARIABLE CA PAC ITORS. Jennings UCS,
10-300 mmfd, 7.5 KV, complete w ith gear d rive train ,
mou n ting b ra cke t b rand n ew, $27.50 postpa id. Satis
faction gua rant e-ed. limited su p p ly. B ill 51e-p Com 
pany, Drawer 178 . Ellenton , F lo r id a 33532 . P hone
(813) 122-1843.
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CANNOT R EACII MA RS . Must se ll Mint Invader 2000
with PL-175 's . Less than 10 hours o pe ra tin g time.
Manual and o r iKin a l cartons . $750 or best offer. Also
Drake 2B , 2BQ, xtal ca librator. $200. WANT mint or
fac tory se a le d T4X , U4A and power su p p ly. CD R Ro 
tator. Schedule possible. WA2TAR 261-01 69th Ave .,
Floral P a r k , New York 11004. 212 FI7-8466.

TOOOBES: BllA-$4 .25: 7094-$26.90; 6146A-S2.55 ;
6CW4-$IAO ; 5894.-$15.50; Extra pow e r 6146B-$4.00;
6360-$3.45 ; 8236-$9.50. All n ew. boxed. guaranteed.
Free catalog . Vanbar D istributo rs. Bo x 444Y, Stirling ,
N .J. 07980.

CESTUAI. EI.ECTR OS ICS 10,\ . SSO; H a llicrafters SX
101 MKIII, $150; WB6LGQ, 19011 James Road. Bakers
field, California . Yo u pay s hipping charges .

JonSSOs 6N2 Thunderbolt linear a m p li fie r . f actory
w ired. clean , carefully maintained, factory new con 
dition , $395. J . W. Gregory K40SK. 6495 Kill ian Drive .
Miami. Fla . 33156. T elephone MO 1-7576.

r
$12.95 W2AU $12.95 • FOUR PURPOSE BALUN

The Balun Everyone has been ..ltlne
for. Will Help a TVI Problem• • Broed·
banded 3·32 me. • Center hang-up hook

lor inverted vees . • Handles full legel power,
I;.<W ,EP • Bullt· in Iighlnin&: arrester •

:>U239 RF connector tor con: transmission
leed line eliminales center insulator . With 
stands up 10 600 lb. antenna pull • For use
with III type antennas fed with unbelanced
eou hne . • Weighs only 6lh oz. 1112" diem.
6H long 2 Models: 1:1 matches SO or 75
ohm unbalanced coe_ to 50 or 75 antenna
load. 4:1 matches 50 or 75 ohm unbalanced
eon: I. 200 or 300 ohm anlenna load. •
Helps elimin.le TVI.
• All New W2AU Super Vinyl 2 el

10-15 ·20 quad . Complete $64.95
• W2AU Super Fiberglas 2 el 10-15-

10 meter quad . Complete quad $99.95
UNADILLA RADIATION PRODUCTS

UNADILLA NEW YO RK 13849

TOROIDS

HOT? COOL OFF with these BLOWERS.

,1,1-0 ;;;;;;;;;;;0'--
ret ALL A_ ah,r Tran' Mlt·
ten. Raled at 1000 Watt ,
AM 2000 SS! PIN" or
link Direct Feell . l iGht.
Heat. Wuthrr,roof.

Rell ires Interference and
Heist on All lllIku Short
Wa.. Rettin n . M3ku World
Wid. R~ptl on Slran,er.
Clnrrr on All 83nds!

MIDWAYANTENNA. Dept. AI·] • Kearney, Ne braska

B C Electronics
h lep hon. 3 12 CAlumet 5· 2235

2333 S. Mi chigo" All,""" Chicago, IIli no i, 606 16

II:;, . GO erete. 6 /10 amp. :UOO 'Rr~L wit h squirrel f"3l!:P.
TI,ro\l ~ Ilill (· t'M ulus. t' nnso'tl. n-paintl'd. "l'f}. "l' ry lIuipt.
\:0 ,-ihnltion. Shlll.,lnll: 111. :; It,~. $6.00

1I 11l11 "' llI in ..1 ".1(1' hlo\l ..r. 11." ' . 110 I"},..te . A/lO amp. 1:;70
RI ' ~I R.'tl lll" " d motor : \11th tlll,n"o,ht Il."llt -oCJ 160 .Il'l!:rl't' )0'1:
2 sl>t'l'd tsumm....-wl" l..rl s\I-jll"h; "ukk drseonneet . 5 n . I ii,..
corti. \:OI f.i EU::SS no librati.lII. BR.\\: lI \:t:\\". l'ihitJl'ing . 1.
9 I.RS. $7 .50

2h He, 4 /1 0 amp. 10 10 13 .500 R I' ~I . 24 (T\I . ltul,Io"r
h l"d. ~ fan. Work ~ at 1,4 ~llt"',l I IHI ( 'f~1 It 12 ,' 1Ir. 'rak..
nuts . !lOOt!. 2 I.IlS. $1 .75

11:;r !i0 n"l... sha. lP<I pols phono-motor . with met.. 1,la,l<' .
v..n· ',U],'t. t""luUfullr halallc,'d. !'> EW. 3 Lll foi . $1.95

SS mhry, HII ,. :!:! III!t rl' on one 1'0". wire ill ""·rk,, l. :'i en
lin 1I""'mhly, shi \lllil\K w.'I \:ht I 1,11. $2.00

20 mk rohry, ~i" 0 11 , ~~" Il l. 1.11 " wi rn- . A bargain. for th..
"orl's uuly. shil,p lllll: 11'1. I l.ll. 12 for $2.00

AU orders, Ul"ept In emergency. or I'm at a namrest. shlpped
SJlme d"y I't'l"elred. For tree " GOOIH E" sheet , send self-addressed .
stamped en""lope--l'U;ASE, rLEASE Include sutTIcient for postage,
any excess returned with order. I earry private (Tra~lefll)
parcel post Insurance, for demesne parcel post. For Item s tBO
hea~y , or too lafll:p for parcel post, I !lUlI:i:est bus pa r('l l express,
Please adl'i!ll' name of bus line, and etts. where gou can pick
lip the 81111'01('nt.

rompleu u sho..n tolal lenith 102 ft . 'lith 96 ft. of 72 ohm
bala,1('f'if twlnllne. II I-lmpu t molded resonae t t raps. I wr. 3
01-. 1" :I: {I" lond . Y.. JISt t n e ta llesi,"" h nd for ~&nIlike
rellUlts. Exc-ellent for ALL " Olld·wide short-wUt reeetvers and
3.maltur trallllllllt""". For :"IO\'IrE .-\ :"I D ALL russ A"IA·
T Jo:l"K8 ~ :"10 t;XTR.-\ Tl;:-ot:R S OR GADGETS :"It:WED l znm
Inates {I 8O'1Ian.te anlr'tlnu .kth ucelwnt perforlllance proeen.
Inconspluou lor Fessy Nel, hborhoods! ~o IH\" -WII!E IIOUSE
.H'I'E.-\ RA..'.;CE! t;AS\" ISST.\LLATIlI.'.; ! TlIOWI'I udi uf \lSt"fS.

1{1.40.20 .1{1 .10 mrld" "andt. Complete $19 .!:I5
40-20-1 5.10 Older. 54·n. (best fQr !!W1's) . CompMe . $18.95
SEND ONLY $3.00 (casb. dl:.• 11I0) a nd pay postman bU&lltl
COD plus PlI5!.a;e on ani'll or lend full pric-e for postpaid de·
11m,.. Complete installation " teehuleal instructions furnished.

WAS T ED : Heathk it Models XC-2 and XC-6 2m and
6m converters for Mohawk r eceiver. H . S . waites,
VE7FL Box 39, Ma rysville, B . C .• Canada .

EXCEL LENT COND ITION, ART-13 In cl u d in g low
frequency broadcast band tuning unit. Complete all
tubes a n d crystals . F amous Collins r ig, F irst $35.00,
expo collect. W4FPQ, Box 467, Greenville, N .C. 27834 .

IIALLICRA FT ERS S R- ISO Transceiver, A C Supply w /
Spea k er , DC S upply. station M ike & Sand, M ob il e
Mount, M ob il e Mike & S pe ake r , H u stler M ast &
B u m per M ount w / 75,4.0,20 R esona t or s : $550.00. R . W.
F anu s . WB4CPR; at t Hibiscus St., West Palm B ea ch .
Fla.

FOR SALE! Collins 75A-4. receiver, Collins KW -Sl
transmitter a n d power su pply• all for $1200 or best
offer. Heath 6 m eter transce ive r HW 12, with Hustler
antenna. $140. Heath TC-2 tube checker. S25 ; Heath
Visual Aural Signal Tracer Model T3, $10 ; Heath RF
Signal Generator SG8. $15 ; Heath fm t est oscillator
FMO-l . $25; E ico oscilloscope # 460. $50; E ico Battery
E liminator # 1050. 530. Make offer to Dr. Roger Sim
m ons, WA4UDG. 621 Sea ttle D rive , Lex ingt on . K en 
tucky.

FOR SALE: Have complete se t of unused, repeat un 
used, equipment as follows: Halllcrafter SRI50, 12VDC
pow er pack. Mosley D4-BC-A antenna. V - 4-6 80 meter
coil, H all jc ra ffer sp ea k e r , Shure mike and other ac
cessories . Contact Don Mosley , Box 1552 , Wa co, Texas.
Telephone Swift 9-2491.

H EATH GRID DlPPIo:R $15, Heath TV alignment gen 
erator $15, BC 603 on 6m $15. ARC 1 520. Motorola
BOD hi band 30 wa tt, BC 221, BC 348, BC 1306 , SCR
522. Prices or make o ffer-m ust sell. Much more-
tubes , tfmrs, etc.c-stamp f or li st. Al Hansel KPIQF.
Rt. 4. Waseca, Minnesota 56093 .

COLLISS 325-3, 516F-2. Immaculate. $600.00 . Eldico
55B- l00F, BO· I0M xmtr w ith Dow antenna relay, filter
type rig with 1 Inch monitor scop e built in, lOOW
output on SSB. perfect, $250.00. Dow d ouble co-ax
relay for hi-Io power sw itch , $10.00. Lee R ichmon d ,
W B20SF, 166 Floral Avenue , Plainview. L .I.. N .Y.
11803. 516-G-E3ET A SHR cmfw sh r d taoln bgqk] mfw
11803. 5I6-GE3 -8663.

Q S L CA RnS???? "Am erica 's Finest.. Samples 25 / .
Sakkers Printe r)' , WaDED , Holland, Michigan .

:SCX - 5 Mark 22 and NCL-2000 in factory sea le d Car
tons NEW $1000.00 AC Supply $95.00. K 7H Y Z N. 308
Locust Spokane. wash ington 99206.

SWAN 175 with WRL AC Sup ply. $125.00. Will trade
f or 50-60 ft. crank-up or til t -over tower. Bob Stevens,
K 9I NG , 101 Vera. Carterville. 111. 62918 .
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1966•

In

to Articles
Magazine

Index
Appearing in 73

For articles appearing before January 1966, consult
the Individual Indices we've publtshed each January.
A cumulative index to all Issues of 73 will be evanable
on January 15. 1967 from us for 25t .

Antennas and Transmission lines

H igh F re q llenc lI Antenn lJ$
Two-Element Twenty-Meter Ve r tical Arra y.

\V6TKA • . . .... . . ... . . . . .. .......... ....... . Jan 16
The Rhombic Antenna, DL5UW Mar 54
The Bee Eliminator, W8VVD . .. . • . . . . . . . . . . . . Apr 14
The Ascendency Curve Yagi. K6EDX Apr 20
A Look at Antennas for DX, K6ZGQ Apr 68

Cor r ection: Jun 86
S imple Two Element Weeping Willow for

Fifteen. WA8MVR Jul 12
UB5UG 's F ive Band Vertical. W8FAZ •......• Jul 74
A Curtain Going UP. W2EEY Au~ 6

Added Notes ; I Nov 115
Poorboy Mark II Quad. K4USK Sep 14
w ant 5 dB Gain on 75 Meter Mobile? W3BTQ . SeQ 20
Im proved Gamma Match , K6ZHO Sep 48
A OX Vertical. W0IFY ...••• ............ . ... Oct 52
The X Beam. W4TDI Nov 50
The Now-You-See-It, Now-You-Don 't

Antenna, W6DFT . . . . ..• .. . • • • .• , Nov 62
A Coax Coaxial Anten na. WIDCG Dec 74

VHF A n ten nas
Tht" Design of Pa rabolic Rertectors. K 3PBY ... Feb 46

Correction : .....• ... ..... ..• .•......... . .. May 118
Circu lar Pola rization. K6MIO Mar 6
VHF An tennas. W6AJF Nov 38
Ma gnets and Coat Hangen on 2 Mete rs.

KaDOC ...................•••. ....... ...... Nov 121
Illumina tion and Parabolic Ante n na D esign.

K6MIO Dec 90

Ttrt 71 sm is$ion L ines
The Feedllne Argument, WOOPA Mar nn

Correction : Jun iil7
Vertical Antenna Band Chan gtng Unit.

\V7BWB Apr 60
The Matchmaker Circuit. W00PA Apr 38
Coax ia l Transm ission Line H andbook.

\VA6BSO Jul 93
Coaxtet Connecto r Handbook, WA6BSO Au~ 93
Coax ia l Accesso ry Handbook, WA6BSO Se p 93

Additional Information .•..... . .. .......... Nov 115
Match Box Tune r , W6BLZ ....•.....• ......... Sep 38

ATV
W2USA /TV, W4DKJ May 34
A Simple Oscillator for Mon itoring ATV.

\VA2EMC • .. . . . ... . . . . . . . • •. . . . . .. . . . . . . . . . Mav 51
Amateur Television-Let's Get Started : Part 1, -

K3ADS Oct 42
Amateur Tele vision-Let's Get S tarted : Pa r t II.

K3ADS . . . . . . . . . . . . .. . . . . . . • . . . . . . . . . . . . . . . . Nov 26

Commercial Equipment

Vista 212 Tape Recorder, W2NSD Jun 93
WRL Duo-Bande r 84. W8QUR Oct 74

Equipment lIfodijlcatfom
Built-In S peaker fo r th e TR-3, K5SGP Apr 112
The 'I'wlxer, W0HMO J a n 46

ImJ~1~Ag ~~~..~:~~'..~-.~~ . ~~~..~.~:~~ ' Mar 74
Put Your HW-22 on CW, W7UXP • .. ... ...... Ma y 88
Put Your HX-50 on MARS, K9CZI Mav 104
Souping up the H eath 'rwoer. WB2JOS Jul 85
Double Your Sixer Power. K.3QAY Sep 40
Heath SB400 Modification, W4NJF. K4ASU . . Nov 74
Low Voltage Gonset Super Six, WOBMW Ma y 100
SSB and the National NC-300. W6HOG Apr 94
Permanent Cure for the NC-300 Filament

Regulator. \VIOOP Ma y 114

CW and Keying

A Unljunctlon K eye r for CW, \\'A6TSA J an 12
Transistorized CW Ada pte r for SB-34. W5JSN . Feb 50
Put Your SB-33 on CW, WA6PGA Feb 78
Cathkey, K2UOC .. , Mar 32
CPO a nd CW Monitor, W2EAF May 44
Origin of the Wireless Code, W2AAA May 58

Correction : Jul 53
Im proving del' Kleiner Kever, W4BRS May 106
For Those Who Have Given Up Code,

WA8BJX " Mav 110
The Mlcro-Ultamatic, WICFW Jun 6

Corrections: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Oct 90
The Klndly K eyer, WB6AIG Jul 4.6
A Better stdeswtper for Electron ic Keyers ,

W6BLZ ", ••• , " •• •• . . .... ...... .... .. .. Jul70
ID Key , W9QAH , Jul 84
The Ultimate S tation Control, W2AJW Sep 30
Look Wh at's Happened to the T ele gr-aph K eyI,

\VA6CEZ •....... .... .. ...... . ............... Oct 30
Inexp ensive Ke y. KIMAL Nov 91
PAK-The Portable Automatic K eve r ,

K3QKO " •• . . . , • • •. ", •. . . , Dec fi6
Good Ham Sending, VE7CT ". " Dec 102

ox
Gus : P art 9 W4BPD , J an 66

Part 10 ........• • " •••.. . , ••............ Mar 98
Part 11 Ap r 102
P art 12 Jun 68
P art 13 Jut 78
Part 14 Au g 76
Part 15 Set> 87
Part 16 Oct 60
Part 17 Nov 94
Part 18 .. .. . . . .. . • .. ... .. . . . ... . . ... . . . . Dec 98

Why WTW Now?, W4BPD May 78
WTW Country L ist Oct 66
The WTW a nd You , Mr. DX'er, W4BPD Oct 67
The WTW OX Award-Progress Report,

\\,4BPD Nov 106
A Visit to the CN8's. G3BID Jan 28
Diary of a DXDed ition to VP2VD. K4IIF Mar 20
PY2USA, PY2C'UB , , " Mav 32
Don MUleI' W9\VNV DXploring •• ,., Jul 76
Down Range-AFETR, WA4NXC Nov 70
Navassa Revisited. K C4AF , Dec 86

Revi ew s
The- Cona l' 800 TV Camera K it. W3WTO s ec 82
Th e coveve 6 Antenna, WAICCH J a n 84
The Drake R-4 Receiver. WA2TDR Ja n 78
The EICO 753K, W3KET Jan 76
Twelve Centimeter Heathscnpe (Model HO -121 ,

W71DF . . . .. . . . • . , . • .. . . . ... . . . . .. . . . . . . . . . . Jan 86
T he Heathkit HD·IO Kever, W2JDL Ma r 50
Hea thkit SB-loo, K2EQB Au" sn
Hea thkit HM-15 SWR Meter. W7IDF Se~ "If
Testin g the Heath GR 54, W3UZN Nov 7M
Heathkit SB-61 0 Monitor Scope. WlDTY Dec 54
The KniAht Kit C-577 Compressor. WAICCH . . J a n 80
The Knight Kit TR·I06 and V·I07. WAICCH . Aug 6~
The Lafavette HA~650 Six Meter TransceIver,

\VAICCH . . ..• " " . •. . . , •.. . .• , • . . . " " , .... Sep 78
The S tone r RT-l RTTY Converter, WA6BSO .. Jun 64
Th e 'I'unaver-te r , WAICCH Feb 80

Features. Fiction and Humor

They Said It Couldn't be Done, WA2YTK Jan IR
This is a Fine Day , W2AAA J an 38
Why Instruction Books? W70E Jan 106
G ive and Take, W2AAA Fob ~?

The Zero Meter Band. WA2TDH Feb 58
How to be First Class Ltd on P hone.

\\'A5DEL .............. . .•.. . ............... Feb 82
A Hero of t he Ham Ba nds, K9AMD Feb 96
Amateu r; Frequencies, Schmeling Feb 98
Un-modIfyine the S-28, WA5MCU Mar 26
QSL Here Is Homebrew, OM, WA2ZKR , Mar 36
Letter from Jan. W6GTG .... •... . . . . . . . . . . . . Mar 70
Our Friend, The R.I., W7IDF Mar 82
Barefoot and All That Jazz, W7IDF Apr G
Mobile Burglar I nsurance. WA6UVS Apr 66
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Someone Should Do Someth ing About ,
K3BNS • • • .. .•. . . . . . . . . •• • • • • • • • . . . . . . . . . . . . Apr 74

Size is ImnreSSive. K3VMZ •. .............. . . May 14

D,~~B~: ~~ . ~~~..I.~~~~~.a.t~~~. .~~~.I~~~~~ : Mav 42
Here 's a Ham with a Hea r t . K7NZA May 92
Confession, W 0 HMK Ma~ 96
Fewer Tears . More Contacts from Within,

K3RXK •••...••. . . . . . . • • • ••..••........... May 108
Boy ! Do You Wa n t a Law Suit? W70E Jim 97
How to Get your Extra Class L icense,

W5TOIV[ ••••..••.•• .•....••••• ••........... .. .lui 26
Additional InConnation : Oct 93

Abbreviations , WA ICCH Se ~
A Vis it to the R. L . Drake Company. WOPEM Sep-SO
Try Ho m eb re w in g Now, WB2JQC SeD 52
A Pox on Your J u n k Box, WA6JNI Sep 70
Electronic Drafting for the Ham Writer, K OE F C Sep 72

Correction : ..•......... . . .................. Dec 113
Remove the Dr-udgery from Ham Radio

WA2IKL. WA2ZCH : Nov 54
Prescription for Healthv Ham Clubs, W6DDS Nov 80
Q RZed the YL. WA6JNf Dec 42
Make the Most o f Maga zi n es . W6D EG Dec 70

COMPRESSION AMPLIFIER $29.95

These government surplus limiting amplifiers ct.
fe re d at a fraction of their c ost and they are brand
new unus ed . Input & o u tp ut impedance of 600
ohms. self contained 1 15 vo lt 60 cycle power s u p
p ly. Gain 36 db plus or minus 1 db. Upgrade your
shack for p rofess iona l performance with this beau '
tiful rack pan e l com mercia l grade equipment. DB
out meter on front pane l.

Interference and TVI 40 AMP SILICON mODES

1.5 AMP MIDGET SILICON DIODES

1600 VOLTS DC 1.8 AMPS REGULATED

29 VOLTS DC 35 AMPS REGULATED

29 VOLT 50 AMP DC REGULATED

$ 2.7 5
3 .00
3 .40
3.80
4 .20

$5.00

600
700
8 00
9 00
1000

$ .80
1.00
1.50
1.75
2.00
2.40

PI V

Same t yp e powe r s up ply as a bove wit h le sser out .
put o f 35 a m ps. $65 .00

Sol id s tate ci rcui t ry, 11 5 volt 60 cycl e input, ra ck
p a n e l mount ing, filt ered wit h 0. 5 % ripple. On ly a
few of th e s e on hand . S hippi ng wgt . 175 Ibs . $75 .00

O pe rate o n 11 5 volt 60 c yc le input with out p ut o f
29 volts DC 50 a mps filt ered a nd regu lated. Solid
st a te co mponen ts wit h s ta nda rd 19 inch rack p a ne l
m o unting. Exc ell e nt c o nd it io n. S h ip p ing wgt. 17 5
Ibs . $ 75 .00

4X250 SOCKET w /chi mney & plate ring $4.00

4X250 TUBE, used. OK

1000 P IV 50, each 12 fo r $5.00
1500 PIV 65, each 12 fo r $6.50

50
100
200
300
400
500Novice and Beginner

Technical School for Your Ha m Tra in in g ? .. Aug 58
The Nov ice Class, W70E Nov 12
Climb in g the Novice Ladder, W70E Dec 46
The Novice Pair, W UJL Dec 28

T h e K ey to Peaceful Coexis tence. K 6MVH Feb 22
Slaying the Monster. WOEDO _ : Mar 18
De -B u ggin g the Hi-Fi. WAOBGQ Sep 44

Power Suppl ies

QUick and Easy Bias Supplies , Ks JKX Feb 42
Se~I -Modernizlng Vibrator P ow e r Sup p li es.

V6TKA Feb 10')
Cor re ction : Ma y 119

T h e Care of storage Ba tte r ies , W5S0 T F eb 108
So lid State Sixty. K3L CU Mar 12
All Solid State, WI00P Ma r 34
12 Volt Be etle Ju ice , DJ2UL Mar 48
P ow er S u p plies, W8Q UR , Mar 104
One-Wa y D u a l Ba ttery , WA0 AIY Apr 86
Fuses , W9ZZH ". . . . . . . . . .. ... .... . .. .. May 94
Va r ia b le Volta ge T r ansis tor Pow e r Su pply,

\VA2T OV ., , Ma y 90
T he Mini Supply. WA6BSO , Ma y 54
H ow Much Ca pacitance fo r the SSB R ig ?

W4VRV ......•.... ...........••••.......... May 50
A Self-Re gula tin g DC to DC Conver ter,

.W6G XN Ma y 46
Hi gh F r e que n cy P ow er fo r Standard Equi pment,

\VA6NIL ... . . . . . ........•..........•.. ..... A u g 54
The T ra ns ist o r fo r Vo lt a g e Regu la t ion

\VB6MOC : _.• Sep 46
A Hom e Brew R ecti fie r. WsMP X Nov 52
Some Thou gh ts on D esbanf ng H igh -Vo lta ge

P o we r Supplfes, K6ZGQ Nov 30
Some thoughts on T r a ns is to r Power S u p p li e s ,

\\'6GXN . . • . . • . . . .. . . . . . . . . . . . . . . . . . __ De c 10
A Laboratory-Type P o we r Supply, WOOXN .. Dec 38
Cheap DC to DC Conversion . WA2IKL Dec 78
Storage Batteries. W6JTT _ Dec 82

Receivers

H i gh Frequenc y
A T ra n sisto r Receiver-VU Style, VU2NR .... Feb 30

Correction: • • • • • . .. . . . . . • • . . • •.. . . . . . . . . ,. M:ty l1 Q

WWV Receiver for $5, W20XH , Nov 20

V H F Con v erters
The Space Monitor, W9DUT Jan 6
Build the One T ra nsis t or Converter, WA4SAM Jan 74
The 1215 T ransis tor Superhet, Part II. K ICL L J a n 90
The 1215 Transistor Superhet, Part III. KICLL F eb 74
T he watkv-Ncsv . K 6ED X , • • ... . .... , •.... ... Mar 78
Modernizing a 432 mc Converter. WIOOP Aor 54
New VH F Circuits for Transistor. W6AJF _ May 6
12 Volts on S ix Meters, KSADG ., .. .........• May 38
144 me Transistor Converter, W6AJF ..•. .. • • Jun 24
220 mc Transistor Converter. W6AJF . .. • • ••• J u n 30
432 me Tra ns is tor Converter , W6AJF . . • •• . .• J un 34
The 220'er, K3LN Z , .. . . .••.•.. . . . . . •• , Aug 34
A low-Cost FET T wo Meter Converter, K 6HMO Oct 22
A Poor Man's 220 MHz Rece iv e r , WB2EGZ .... Oct 38

GEIGER COUNTER CHASSIS assembly, fu ll y wired.
t ransisto r power su p ply operated from 9 volts. w ith
100 microamp mete r. less geiger t ube . Wit h sche
matic o $ 4.00 each

New r a il catalog hot~ff·the·press. w. keep no
mailing lists. S end 25, fo r the best 80 pag e e a t
a log we have e ve r p rinted. More barga ins t han
ever before .

MESHNA
19 ALLERTON ST., LYNN, MASS. 01904

All material F.O.B. l ynn, Mass.

JANU ARY 1967
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Reeetuees , General
Improving the Noise Figu re of Old Receivers ,

VIA4EPY .. .• •.. .... . ................ .. .. .. J an 108
Better Selectivity for your Transceiver ,

Roanhaus F eb 16
A Crystal Controlled Fron t End, KIQIM ,

\\'B2CEE Feb 20
N oise Consid erations in a P ream plifier ,

WB2EGZ . ...•........ . .• ......... . ...... . .. Feb 28
Correction : . . ' Ma y 118

Some Ideas on No ise-Free CW Reception,
K4DAD Feb 84

Choosing IF a n d Mixer Frequ encies . WA6BSO Apr 62
Correction : Ju ly 53

T h e Tranx C ircuit , K7VMV A pr 76
Controlled Audio AVC S y st em, E I4R A pr 84
Multi-Channe l Tra n sistored Pre-Am p , K9SGZ Apr 100
Ferrite DF. WIDFS Apr 101
Understanding AVC , K5JKX May 66

Correction : July 53
Private Listening Speaker, K5BEC May 80
The Solid-State Product D etector, W6GXN . . May 84
BFO-Q M u ltiplier, WA2INM May 102
Simple No ise Filter, KOTGR J ul 121
The Perfect Squelch, W5VCE Aug 36
Designing a Junk Bo x P r ea m p , WA4 ZQO Aug 46
Another Look at the Like New Circuit,

W2DXH , Aug 72
Adding Sideband AGC to your O ld Receiver,

\\'100P ... . .............. .. .•..... ....... ... s ec 26
The RF Discri m ina tor, K7DEP Oct 78

RTIY
Improving RTTY Recep tion , W4EHU Feb 38
FSK Principle s, W4EHU May 16
A Simple End of Line Indicator, K8IQY May 49
A Transistori zed Oscilloscope for RTTY,

K8ERV Jun 14
Tunin g the RTTY S ignal , W4EHU Nov 16

Semiconductors
Transistor Meter Amplifiers , \\' AliBSO Jan 44
Experimenting with Varactors , WI00P J an 85
Low Noise UHF Transistors, WIOOP J an 96
The 88c v eractor. WA6BSO Mar 38
N-Channel FET's : RF Applications , \\'A5KLY May 12
VHF Para m etric Transistor Multi p li ers , W6GXN Jut 20
Sav e Tha t T ransistor! , K9VXL Jul 50
Designing Transistor RF P ower Amplifie rs ,

Tho rpe •. . ..... .. . . . . . .. . . ...... . . . .... . .. " Jut 58
Diodes for Oldtimers and Beginners , W2DXH Sep 54
Integrated Circuits , WA1CCH Oct 4
Cont rolled Avalanche Silicon Rec tifiers, W9EGQ Oct 28
Zener Diodes, W2DXH Oct 108
St ream lined Modu la to rs fo r T r a n sistor T ra nsmitt ers,

T h o rpe Nov 24

Surplus Conversions
A u tomatic Tuning fo r the ARC-5 Receiv e r ,

\\'4\VKM F eb 62
A " S eco n d Chance " Crysta l F ilter fo r th e BC- 348,

K2ZZF J un 46
APA- 2 P rea mp fo r Two, W5LTR J un 48
Modernizing the SCR-522 T ransmit te r , W A6BSO Jun 50
The First a n d Last Q-5er, White Jun 60
Guide to Surplus Conversi ons. WAICCH Jun 74
220 mc Receiver f rom the ARC 27, K3CES Jun 78
BC-453 Series Rec eivers, KIEUJ Jun 82
F ive B a nd VHF R eceiver from a n RDZ. K3HIL J un 66

Technical Articles
A L ine A b ou t Line N oise , \V4NJ F J a n 50
A Word About Crystals , KS·)JXO Feb 41
Powe r Tubes. W8~UR Feb 111
Low Pass Audio Filt ers, K5JKX Mar 90

Correction : Ma y 119
A Shor t Look at Current Propa gation , Nelson A pr 46
P ower Co n t rol T h r ou gh Ma g net ic B ea m in g .

\\'20LU A p r 58
Resisto r s , W8QUR Aug 83
Diversity the Easy Way, WA2MTB A p r 92

Correction : Jun H7
Complete Over-load Protection , W4Z US St'1) (iIi
The Future ot the 10 Meter Band , Ne lson Oct 7U
A mateur Microwave Propa gation. WA6PZR .. Nov 9~

LORAN, K2IKZ Dec 62

Testing and Test Equipment
Sim plified RF Impedance and Power Measurements ,

wA6BSO J an 20

124

The P ot Box, K6UGT Jan 32
A Signal Generator for the RTTY Man, W8GXU Jan 34
Vibrator Checker, WAICCH Jan 95
What's the Strength of You r Mobile?, W9NTP Jan 102
Seeing Your SWR, K5JKX Feb 66

Correction : May 119
Use your GDO and Z- Me ter, WpBMW Feb 104
The Vocap Tester. WpBMW Mar 60
The Uhfit, WAICCH A pr 26
A Slotted Line for 1250 me. WA8CHD Apr 42
A Semi-Switch less Directional Coupler , VE2HE A pr 80
Two Buck Monitor, WA6KLL Apr 82
Diode Checker, K8ABR Apr 112
Panoramic Reception for VHF- UHF, W5NPD May 20
UH F Grid D ipper, WA6BSO May 24
Ch ecking F re q u encies, WOPHY Ma y 105
The Dummy Loader. KIZFG Jun 22
Standard T im e a n d F requency T ran sm ission s ,

\V6JTT J un 38
A Simple Two Tone Test G ener a tor , WA6BSO Jun 42
Ohmm eter s, W9ZZH Jun 150
Precision Frequency Measurements for the Amateur,

\V6BLZ ....... ....... ....•. . ................. Jul 14
Field Effect Vo ltmete r , K 3LCU Jul 34

Correction : ...... •.. . ................ ...... A u g 120
T rans is tor Analy ze r . K3LCU Ju l 30

Cor rection : .. . ..... • • .. .... . ....... . ....... Aug 120
Simple Transistor Tester, K 2PYE Jul 44
Lambda Lines, W2DXH Jut 54
James Dandy Mixer , W2DXH Aug 12
The Mini Monitor . W3UZN Aug 22
Audio T est A m plifier, W9SEK Aug 24
A 50 kHz Marker G ene rator, WOOXN Aug 42
S imp le CPO-Transistor Checke r , W8JIA Aug 44
Using the Tunnel Dipper o n 432 , K6YWE Aug 59
Protect Your VTVM!, K5JKX Aug 82
H igh Accuracy VHF Frequency M eas ur-ements ,

W5WGF , , Sep 22
Two Transistor Testers, W6AJF Sep 42
The Multical , K9VXL Oct 411
An AC VoHOO=<, K5JKX Oct 58
The " M in ican" . W6JTT Nov 44
A Simple C -R Bridge , WB6AFN Nov 68
An E lectron ic Counter for Amateur Use ,

K7UDL , Dec 20
T h e Mark II Calibrator, WliGXN Dec !iR

Tools and Construction Prac t ices
Breadboardin g , W2DXH F eb 24
E lectronic Thermome te r . K5ILG Oct 26
The Crystal Decade , W4ATE F eb 90
Solder and Solderlng, K4CPR Mar 52
That Pretty Anodizing, W8BPY Apr 12
Diddleboxes, W2DXH A p r 48
Vector Vector , W2DXH Mar 28
Hypo Coil Fo rm, W4WZZ Ma y 99
Cut -out Capa c itors. WA2INM Ma y 102
A S imple D a mp Ch a ser, K4GRY M ay 121
T h e Uitra-Breadboard, WPPHY Jun 58
Cheap Coil or Ch ok e For ms, WApASA Jun 75
Tool Holder, W3UGR Jul 44
Ear Saver, Hausman Jut 85
A T oroidal Multiband Tun er, W6SFM Aug 30
Ch a ssis Mounted P L-259, WA2LVU Aug 29
The Chicken Met h od , K4XXV Au g 26
Rem ovin g E x cess Solde ring F lu x , Ives Se p 79
Co nnectors for Those Surplus Coa xial T ubes,

K2ZEL O ct 50
Parts Storage, W6BLZ Oct 59
Unlike CT Transformers, WpHKF Nov 25
Hom e Made Custom Decals , W9SLM Nov 66
Turnbuck le Safety . K6UGT Nov 91
A utomotive Trim Brigh tens Construction Proj ects,

\\'4\\'KM D ec 103
Now You See It ; N o w Yo u Don ' t , WA6DLI .. Dec 104

Transmitters
High Freq ue n cy
A n 8 163 Linea r , W60VW F e b 6
T h e Astro T en , W3YZC Fe b 34
MARS HF Mixer and A m p lifie rs, WA4KIH,

\\,40PL Jul 6
E I Ma r r lnero , W6BLZ _ Oct 6
How \ 0 He-Fill th e B ox , W7CSD Dec 50

V llf'
A S ix Me ter So l id Slate P eanut Whistl f:' ,

\\'A2INM/l J a n 24
A S im{)le S ix a n d 'two A m plifier, KICLL Apr 8
The SIX Meter J ewel, K 3PXT Apr 16
Six to Two Transmitting Mixer, K9EID Apr 40
Getting on 432 the Easy Way. WB2FYB May 40
JO Watts on 50 me fo r $50, K 1CL L , .run 18
A 75 Watt Compact ro n 'I'wc e r Li nea r, KI CLL . . Jul 66
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s 5 5 .00
$ 7 5.00

s 46.00
$ 5 6.00

s 25.00
s 20.00
$ 39.50
s 5 4.50

MOB 40·5Dmes

FM Surplus Sales Co.
1100 Tremont Street
Boston, Mass. 02120

Area Code 617
Tel. No. 427-3513

s 65 .00
s 9.95
s 9 .9 5
$ 6.00
$ 9.95

fMTR U· 41 · Y very poor 150 me .. .. • . . . . .
f MTR U-40 ·V 150 me S. tran-6v . . • . . ...
T·44A6 450mc mob lSw tran •••.• ..• .. • .

$ 55.00

$120.00

S 65 .00

$125.00

1175.00
25.00

s 15 .00
$ .30.00

FM SURPLUS SPECIALS
M OTO RO LA POWER SU P P LIES
'·8464 llO VAt 60 BASE STATION power 5l1 ppl)' . _ .
TU·IJ6 Mob 6 /12 'de Iud In 144 mobile synallloler hpe
TU-277 Mobile 6/12 ylle Iud In T53 60w 1II0bile Villr,ter ' typ.········
TU·J2OS Mollile 6 /12 ,de for lOw lIIobll, .
TU-461 6 /12 'dE ellI H I ud fOf' I. Of III 'a~~ ';'olli'l e ' : : : : : : : : : : : : :
On the TU· 136 and tU ·277 ef TU·461 silecify 2nd choin
SP EC IA L COM BINATION OFFER
P·8 464 power sippi, with SCluleon Ree and 60. TrRn~ wltll harn~u
~go50Mt~e, .. . $110.00

MOTOROLA fQUI·PM·f·NT' ·· · · · · · · · · · · · · · · ·· · ·· · · · · · · · · · · · · ·r ~;~:~~O- D
~~-8270 remote IInlt-as h . 6 vde .. . • • . . . .. . . •••• . . .... . .

· J I2 H culUn 150 Mn Can h I ud for dlp luinl T-iR 12 vde . . . . . . . . . .• • • • . • . .. . . . . . . .. .
In slllile anlmna . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . fMTR -80 .D 1II0~ 40.50m~ s03'".,' ,!f',"" m,",",.,is,.alch," 6 .lde NIH. st ale ' ow lip- 6 ,de 2 In,. tran •• • • • • • . . . . . . . . . . . .

.... n'J I fI rans .atts ,o.er IIl pl t
f STR·140· 8Y-llOue desk top stat ion 6QW .3l).50 illeS:: 12 , de ••..••..• _•.••••.. _....•• ...

loor condition ...• FM TRU .80 -D 150 mes JO. Iran poor eondi-
f STR·SO·8Y 110 rae desk top st ation No conversion ·neces: lion •• . . ••. . • . . • .. • •. . . . . .. . . . . • . ..

sary In 6 mtr lIand Very clean / hang up b Oll:

~t~gj4 4~8w m; O.'r an st rip I Sw : :: :::: :
~ 50 mc xmtr • . . .••••.•••••••••. • . •

T::> I AGD Peor Condition 6 /12 vde ..............• ....
SPECIALS

~rTT~':IilSU~I:LYCD~.~I.H.~~I.O.Iil. .~ ••T~~~s: . •R.e~ . Control hud and cafli in s 44 .50
HAlllCRAf TER .Z1 _ P05t Paid - • ••••••• 1 6~'~

CA CM 2 S S rec 140225 li es ... ....... .•.•• - ••••. . . ... ..... . ... . .....• -.......... ...... . . '00
R
O

HNSO y- Y~l~-50 lie mo~ 12 vdc ····· ·· .... .. ... • •..••.••••. 30 • trans . . - . • • • • • • • • • • • . . . . . . . . . . I ~:oo
J /II I G TRANSMITTER yIK ING I · ·· 125 00
HE WL ETT PACKARD f requ ney meier MOD 500 8 . ........ ...... ...... .•. ... . 1450'00
PA NORAMIC ADAPTOR SB-I2 wit h PS-12 power supply •...... ...... .. . . . . . . .. . . .. • . . . . . . . .. .... . .. . . ... .
MOTOROLA EQUIPMENT SCHEMATIC DIGEST
A comprehensive eollectlon ,f Motorola transm lllel'"S, receivers. pOWN' supplies and Interconnecting diagrams for FM equipment
mandachred ItetwKn 1949 .nd 1954. Incll ded are eryst at IOrln llas . nd alignment 'nstrlctlons lor mosl of th e eqllpmenl shown.

90 Pain ........•••.......•. ...... . ......• • ....• _.• ••.• ••• _. • .• $J.9 5 Il ~t Ilaid
Speei. 1 . ith an Miler . . . . . . . . . • . . • . . . • • • • . • . • . • . . . . . . . . . . . . . . . .. . . . . $2 .95

.. "On the 80 BY a nd 140 BY bose sta tion and P8464 chassis combinat ion precse fum ish a signed sta te
ment a s follows:

" This equipment purchased for use on amateur bands
and will not be resold for commercia l use ."

ALL SHIPMENTS FOB BOSTON , MASS., UNLESS OTHERWISE SPECIFIED-SPECIFY CARRIER . ALL
EQUIPMENT IS USED AS 1$ AND SUBJECT TO P RIOR SALE . TERMS:-PAYMENT WITH ORDER.
PLEASE INCLUDE YOU R ZIP CODE.

0-100

2-Amps
'GLA55MIKE"

SILICON
RECTIFIERS

MADE IN

u. S. A.
D.C. MICROAMMETERS
'.£AL'O_ 2- $28 8• S METER.

• SOLAR CELL 0
• Geiger Count.r

750 Mil RECTIFIERS
PlY Sale PlY Sale

1~ § ~ : :~ B~:;
200 9, 1000 n -401
400 [1 111 1 200 rJ 591

planar transistors

R2N 24 3 4 2W. I OOlll f· TO-tu 4for
2N706 SooMW.300MC TO_t I'l SI

fi!4 1 AMP j II }
~ 800 P IV"If

More Power on Six, WA9IGU •. . . . . . . . .. ..... Aug 6
A Poor Man's 220 TransmItter, WB2EGZ .... Aug 14
Another Solid State 2M T ransmitte r . VE2DG . . Aug 20

A KC6<n~a~~ .:~~~:~~t.t~~. ~~~. .~i~ .~~~. .~v:.~' Sen 6
Two Meter Repeater, W5K.PZ .. .. . • . .. . . . . . . .. Sep 58

Correction : •. . • • • •. . . . . . . . . . .. . . .. ... . . . . . . Dec 112
Two Tubes for Two. K9EID .....•• • .. . . . . • . . . Oct 16
A Practical 432 MHz Transmitting Converte r ,

K6RIL . . . • • . • • . • . . . . . . ....... . . . . .. . . .. . . . . • Oct 18
80 Watts on Two Meters for $80, KICLL Nov 6

Transmitters, General
Assembling the Sideband System. K5JKX . . .. Jan 54
And Then There's Phasing SSB, WA6K.LL . . •• Feb 10
Boosting Talk Power In ALe Transmitters,

K2IKZ •.. ...•...........• ..... • • • • • •• . . . . . • • Feb 64
P ractical Double Sideband-I966, VE7BBM .. Apr 78
A Dynamic Microphone at Low Cost, Genallle Apr 88
807 to 6146, K4GRY .. .• • •• • •• • • • . • • • • • • . . .. . . May 44
An FET Audio Compressor, K3VNR •....... •. Jul 38

Correction: • •• • • • • ...•.•.•••••. • • • . . . ..... Aug 120
Tapf:ing ot Pt-Sectton In du ctors, W8MQW . .. . J ul 68

R~~~~fio~~ ••8.1.1"~ . .':".i~~..~::~:::-::~:.. ~l~.~t.. ~~1'72
Tap to Talk Relay, KSERV .. ..• •.. . . . . . . . ... Aug 48
Amp-Iltude Modulation vs. the Carrier,

w7CSO • • . . . •.. .. • • • • • • • • • •• • ••• .• . . . . . . . . . . Oct 82
Th e Humidlvox. WA2IKL .• . . . . . . . . • . . . . . . . . . Nov 58
The Second Requirement. WB2HAL Nov 72
The Sideband Escalator, W6TAQ •. .... . . . . . .. . Dec 16

Ccw~e:~/JW: .~:-:. :~~~~~l.t~~: .~~ .~~' Dec 100

TEAMS: include postage, 0 CATALOG 10. - Rat. d . 30 daya

OsciUatol"s and VFO's
VFO Stability : Part II. W1KNI • • . . . ... . . . . . . Jan 82
Crystal Oscutators: Tube, Transistor, and FET,

'V6GXN •• . •.. •.•••.....• .. .. .. • • • • • • • . . . . .. Mar 14
A Home Brew Permeability Tuned VFO,

W4VRV . • • .• •..• • • • . . . •... .....•..... . . . . • • Apr 30
A Receiver VFO ControlJed CW Transmitter,

K6REU •. .. . ••• •. . •• • • • • . . .• •....... .... . . . . Apr 34
Tubeless VFO for Six (or Two). WID FS . . .. Aug 28
Digital Readout VFO, WA9AX){ . .. . . . . . • . . . Aug 38
Six V Oscillator, K9SQA • ....••••• • • • . . . • • • • . Aug 40

Correction : • • • . . . . . . . . . . . . . • . . . . . • • • . . • • • • •• Oct 90
A Stable VFO for VHF or HF. K6RIL •.. . • • • • Nov 46

POLY PAKS P.O. BOX 942 A
So. L nnfield Man.
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors

Most any type or quantity
Receiving, transmitting, special
purpose, magnetrons, klystrons
We will make you an immediate

offer in cash.

Special sale

HP·200BR .udiD
oscillator $65

Surplus communication and test equipment
AN/GRC·3, 4, 5, 6, 1, 8, 10, 19, 26, 21, 46, VRC·12

AN /PRC·8, 9, 10, 25
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes

Communications: ANjTRC·l, 24, 35, 36
Receiver.: AN/APR·9, 13, 14, R·388A, R·214, R·390A, R·391, etc.
Indicators: 10-250, 251, 381, 251A, etc.

Airer.", AN/ARC·21, 34, 38, 44, 52, 55, 51, 13, 84
AN/ARN·14, 59, 61, 10
AN/APS·42, 81
AN/APN·l, AN/CPN·2A

Also: Tektronix, Hewlett Packard, Booten, and General Radio
equipment, etc.

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

DXERS and DXERS-TO-BE INDEX TO ADVERTISERS
Want to keep up to the minute of what's
happening DXwlse 7 Subscr ibe to Gus
Browning W4BPO's new weekly DXERS
MAGAZINE. 16 pages of OX event s. com
i ng up eXpeditions, QSL Info, pix, etc.
Rates : US surface $8.50. US air mail $10,
West Indies $16.50, S . America and Eur
ope $19, rest of world $28.

The DXERS MAGAZINE c/o W4 BPD
Route 1, Box 161-A, Cordova, S .C., U.S.A.

Eli Heffron & Sons, 120
Henry Radio, 49
Inscho's, 116
International Crystal, 3
James Research, 119
JAN Cl)'$tals, 115
liberty Electronics, 126
MMhno. 123
Midway Antenna, 12 1
Military Electronics Corp., 120
Mission Electronics, 93
Mosley Electronics, 31
Na t ional Radio Co., Cover IV
New-Tron ics Corp ., 61
Norman Electronics, 116
Palomar Engineers, 111
Parks Electronic, 11 9
Poly-Pa ks, 125
Quaker Electronics, 115
Quement Electronics, 77
Rohn Mfg. Co., 79
Sanders Associates, 53
Solid State Sales, 128
Southwest Semi -Cond ., 103
Swa n Engincu ing, 29
TAB, 127
Telrex labs, 41, 109
FM Surplus, 125
Unadilla Rad. Prods., 121
Unite d Transformer, Cover II
Unity Electronics, 119
Va ng ua rd Lobs, 56-57
VHF'e r, 126
Waters Mfg. ce., 5
World Radio lobs., Cover III

Allied Radio, J3
Alltronics-Howard, 11 3
Alpha-Tronics, 119
Ama teur Elect. Supply, 89
Amec a, 103
America n Crystal, 11 4
Amrtld Electric, 11 5
ARC Soles, 120
Arrow Soles, 117
ATV Research, 91
BC Electronics, 121
Brown Electronics, 91
Cal lboak Magazine, 51
Cleveland Institute, 47
Columbia Electronics, 11 5
Comdel, Iae., 25
CTK's Barb 'd Wire Ant ., 114
Cushcrtlft, 111
Peter W. Dahl Co., 11 4
Ted Dames ce., 119
DPZ, Inc., 116
R. t . Drake ce., 39
Editors & Engineers, 13
Epsilon Records, 113
Edwards Electronics, 80-81
Evon s Radio, 101, 113
Evonsville Am. Radio, 116
fair Radio Soles, 119
Freck Radio, 120
Gonset, tae., 45
R. E. Goodheart ce., 117
H, W. Gordon ce., AI -A 32
Gotham, 117
HCJ, 8S
Heath Co., 23. ...u. 911101

4'~/P/
•
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4OO/2llO 600/420 800/"" 900/ 630
.14 .21 .30 .40

D. C. Power Supply 115V/60 to 800
Cy s. Output 330 : Tap 165V up to
150 Ma, Ca sed $5(0 , 2 for $9

" TAS " * SILICON ONE AMP DIODE S
f a ctory Te sted & Guaranteed

Piv/Rms Pi v/Rm s Piv/Rms Piv/Rm s
50135 100/70 200/ 140 3001210

.05 .07 .10 .12

SC R·SILICON -CONrROl RECTI FIERS I
PRY 1A 25A PRY 7A 25A
100 ~ Q 500 2.50 3. 75
200 Q 600 3. 25 4.2 5
300 1. 0 2.25 700 4.00 5.00
400 2.00 2.90 800 4.15 5.65

UNTESTED "SCR " Up t o 25 Amps, 6/$2
Gl ass Diod es IN 34. 48, 60,64 20 for $1

2 RCA l N408 & l l l N231fl Cilt Bd s I
IN2326 Can Un solder ._. ._._._ ..._._. 4 / $1

* TRAN SiSTOR S * SCR'S '" ZENER S !!!
fULL LEADS FACTORY TESTED & GT D !
PNPloo Wattl15 Amp HiPwr T036 CASE!
2 N44I, 442. 2'77, 218. DSSOI Up To
5O/ VCBO $1.25('1 • 5 for $5
2"218. 443. 174, Up to BOV $3@ ,
Z for $5 ; 5 for $10
PNP 30 Watt /lA, 2N115. 156,235. 242
254,255.256, 257. 301, 392. 40c @ 3 for $1
PNP 2N670/3OOMW 35 c (fl ' 5 for SI
PNP 2N67111 Watt 5Oc M •.._ 3 for $1
PNP 25W/r O 2N538, 539, 540 .. .. 2 for $1
2NI038 6/ $1 , 2NI 039 " 4 for $1
PNP/T05 Signal 350MW 25 c (o , 5 for $1
NPN /T05Signallfz. Rf, OSC25c (o, 5 for $5
PWR finned Heat ~i nk ISO SQ ~

$1.50(;/< , " , , , 4 for $5
PWR finned Sink Equ iv. 500 SQ'"
$5 (" ' , . . . . 3 for $10
SILICO N PNP/T05 & TOl8 PCKG 2N327A,
33Z to 8

1
41 4 t o 9, 541 to 3, 935 t o 1 &

1216 to , 35c(<I" ..._....... ..7 for $2
MICA MTG KIT T036, T03. T0103O c(ii"4 /$1
ANODIZED TO PWR 3Oc(.-i . _. , 4/$1
ZENERS 1 Watt 6 to 2QOV __ $1 Ea ch
ZENERS 10 Watt 6 to lSOV.__ $1.25 Ea ch
STABISTOR up t o 1 Wa tt ....lO for $I
GLASS DIODES Equ iv IN 34A 20 for S1

18 Amp PWR Pre s sfi t Diodes to 100 Pill
5 for SI

MICRO-MUSWITCH 35 Amp ACIDC
3 for $1

2N408 RCA SHORT LEADS 5 for $1

TRAN SISTORS - TOO MANY! U-TE ST'
Untested 3A Diamond /T03 _ 10 for $1
Untested 15A Round/T036 3 for $1
Untested 1 Amp TOPHAT Diodes 25 for $1
T05 peKG If, Rf & OSC LOW VCBO

20 for $1

DISCAP .002 Mfd (gi 6KV, _._ 6 for $1
DISCAP (~ I KV ~ h _ 10 for $1
DISCAP Asstmnt up to 6KV 20 for $1
6 or 12VAC Min ifan & Blade .__ _.. $I
Pushon Lu gs /Pins Pwr Tr'si strs 15 for $1
WANTED TRANSISTORS, ZENERS, DIODES!

l OOOf1oo lloof1 70 1100/ 1200 2400/1680
.50 .70 1.20 2_00

• All Test s A C it' D C it' Fw d ... L o ad '

1
1700 Piv/l200 Rms lu 1::.0 Ma 10 for $10 I
2400 Piv/l680 Rms t" 750 Ma 6 for $11

SILI CON POWER DIODES ST UDS & P .f ."
D. C. 5QP iv l OOPiv ZOOP iv 300P ill
Amps 35 Rms 70 Rms 140Rms 210 Rms

3 .10 .15 .Z2 .33
12 .25 .50 .15 .90
18 .20 .30 .75 1.00
45 .80 1.20 1.40 1.90

160 1.60 2.90 3.50 4 .60
240 3.15 4.75 1.75 10.4 5

-iJ:-C-:- 400Piv 600P iv "700P iv 900P III
Amps 280Rms 420Rms 490Rm s 630Rm s

3 .40 .50 .60 .85
l Z 1.20 1.50 1.75 2.50
18 1.50 Qu ery Query Query
4 5 2.25 2.70 3.15 4.00

160 5.75 7.50 Query Qu ery
240 IUD 19.80 23 .40 Qu ery

I 5U4 Sil i co n Tube ..... $2 1,,, , 6 for $ 9
5R4 Sil i con Tube _. $5 «1. 2 for $ 9
866A Sili co n Tube _ $14 (<1. 2 for $25

" TAB" TUBES TESTED, INSPECTED.
SOXED - GUARANTEED! NO REJECT S!
GOV'T & MfGRS SURPLUS ! NEW & USED

OA2 65 4 KPI _. ISO 4-IOOOA. 170
0.4. 3 80 5A8P7 _ 20 4E27A. , 20
082 55 5!lUPI... 15 25OTL... . 14
0C3 5 5 A DP7. . 14 307A 1.50
003 .45 5AJ.'PL.. SO 203A........ 2
2J39 ,...... 18 5AQP7.... 20 VR92 ... 5111
3UPI ..... 2 liBel·,.._. ....0 3'1~A . . . . . . . 2
3 8 1'5 .. 3 5RPI...... 7 3 0 .-\ I
3et · IS I.. 2 5IW2 .. ... II 3,'.OR....... 2
3 U I'I... ... 2 sUN ,.. .. 7 3 7111. ...... I

We Swap Tub e s ! W h a t Do / U H a ve')
3 E I' I .. ... 3 ."U P 7 . 7 " ).Ifi 2
3 F I'7 .. ... I 5 1\G 1'2. 4 ,.. 41 fil\ , 12
3G I'4 A,... 4 SH n!'2.. . H 450"1' 11 .... :w
:10 1'7 2 '1'511 ' 2 . 4:; 4!,(IT I..... 2 .)
311 1'1 4.... 2 '1'541'2 ... . 4.'") 4f'() " .. ,.... ;j
:lJ l· I ..... .. 3 '1'5 331'2 . 4 .'", 70 :lA ,....... 2
3.11'14 ..... 3 '1'5431'2 . 4;, 707 B........ 3
31t!' IA ... e 5C I' I A" ,. 7 71 50 ..... .. 7
3W I'I... 25 f,CP4 .. ... u 725A . 10

2C3 f1 "Se~d5~~f7.fo.: Ca,..,taH{fl!. 1.35
2C40........ 55C1' 11A.. H HII 2 .75
2C43........ 7 5FP I A.... 10 8 12 ......... 4
2C51. 65 5FP4A .... II R13 ......... 1 1
2 fo~22. .. .. .. . 2 51-'1'7 .. . 4 8 15 2 .25
2E24........ 2 5 F1' 14A.. 9 8211......... Q
2E26........ 2 5 H P 4 ..... 10
2 E 3O........ 2 SJP IA ... ;') R29B....... II
2E35 ....... 2 5.11'2 ........ ;') R32 A........ 7
:.!K26 . ,... l IS 5.11'4,....... 7 8 33A........ Q

A ll T u bes S tocked at L o w Pr ic f' s .'
2 K 2S IS SJI'7A l~ H37 1.35
:.! \"3G 6 /$1 5.11'IIA IH !'fi6A........ 2
:.!1>21 .31 I 5.11'14 ..... IS SS4 , 1.3 5
3 .4.4 .." 2 /11 5U· IA... 10 9 54 4 / 51
3A 5 2 / 1 1 5U':l l:l 9.".5 :lIS 1
:lK43 Q 5 1.1' • .4. ... ta 9.'vo\A :l / 51
:lK50 45 ,')(lI'4 :ro 9!11 .4/ 5 1
3C:l4........ 3 .'; I{P I. HI 1614........ 2
31>23 2 5 R 1'2 . :.!O 1620 3
31-:29........ 6 5RP I I A. 25 1625 2 / SI

W e Buy! W e Sell! We Tra d e .' -
3(15 2 /11 5."IP2A .... 27 16 2!.! , 60
41>32 .. ... 12 5.''1'7........ 2 1 2050 911
4..fi5A...... 7 5rPI ..... 9 5517 31$1
4·125 A,... 18 51'P7 ..... 12 5t. -I4 20
4_250 A ... 24 5 X P 2 1. 24 560 8 ....... 4
4XI50A.. 9 5'1'1' 1 22 MilL ..... 4
4 X2 5011.. HI 5'1'1' 11 21 505 1 RO
4 X 500A " 70 ' U I' I __ " 15 .'ifl54 2 /S I
3X 2500 A3 100 7B P 4 A.... 14 565fi ....... 4
4-IIIOOA.. 70 7EP4 .,... 9 5663 ....... 1
Top $$$ P a id fo r XMT TR Tube !! .'

5IHC: Y ... J 7ADI'7... 1 5(170 3/ 1 1
5 lt4 W O B 4 !ILl ' 7 ,.. 2 5(\1\6 I
5'1'4 21$1 IOK I'7 ". 20 t>fik7 2 /1 1
1)1"4 , 70 10 1' 1' :l 1 45 56IH " " 2
5\ ·4 ,......... 1 111ll361'7 15 56g2 ....... 2
.';'1' 3 2 /51 B lO45. 15 wml ....... 2
5Z3 , 2 /1 1 Kl n~ I H' I .'> 1ft S7:tr ,2/1 1
2A 40 , I 11\(181'1 ,... (1 S7:-I2 (I
,It,, [, 2 /s l 250IA 3 . :'«1 [,736 , .. 8
IiC4 ." 4 /5 1 2511A5. 2Q .'>750 , 2 /1 1
W a n t f'd T e s t Set s ( rS) ~ Eq u ip .

fiA R ........ t 120P7,... f. 575 1, 2 /$ 1
(lAB4 . 75 1848 .... ts 5 76 2 ....... 72
6A C7. 3 /S I UI50A . 75 SIl I4 2 / sl
6A05 2 / s1 Doo't"C"Wrile ......g4 ....... l :l
fiA{; 7 3 / I 2SA6 .._... I 5!Ifl3 .. __ ..2 / s l
6 AK5,.. :>.1 I 25A7._ _. 1 5!164 2 /S I
6ALS .. 3 /s 1 25(' 5 2 / sl 5 9foS ._ 2 / S1
6 AqS 2 / $1 2[,1.6 4/ S1 .';lJ4lol .. 54
flAH 6 2/~1 25T. ......... 7 5'1;.'0 75
fiA !ol'. 2 2M~5 . . . 2/11 33 IO/S!

Send 15c for CaraJoll!
6.4.'1'6 .. 2 /1 1 25Z6 21 1 001 (:\"1-;165/1
6A t '6, ... 2 /$1 2fiA7.. I 10/ "r a s 4/1
6 B L ....... 3 F G 27.. 9 \" U g2 .. 7 / $ 1
" HA il .... 2 /11 28 1>7 2 /5 1 x sca. 12 / 1
fllIl-:t\ 2 /S1 F 0 3.1 IS 12 A I · 7 .. :l /Sl
fillGfl , I :15 A1) :l/S! 12A X7.,, 2 / S1
tl IHl6 2/$ 1 351.6" 2 /$1 6AX5...... I
fi ll .lfi, ,2/! 1 3 5'1'" ........ 5 6~:'\""' 3 / $ 1
fiIlK 7., I 352s "., 2/5 1 6 \"1; 2 /$ 1
1m 1.7 TOP 15M I'A I n FOil 30 4'1' 1. 1'1 ' 1\ l-; ~

tl B !.7 Q ·n ... 4 / $0 1 ! lIHll . 3 / S2
1\1\1"'4., 2 / 5 1 45 :\ / $0 1 flon2 2 /S 1
II nNII.. .. 2 / $1 ,i OI .f>. :l IS! nooa .. " .. 2
IlnN 7... ... Q 75 .,.. :l /$1 w r u ercr s un-
fiBql; ." 1 1'13. I M lnlHt ll rt OS
r,n q 7 :.:. 2 /S1 1",3V... 2 /$ 1 1,IHlt'f' Rtnck
flIlX 7 2 / 15 1 4 I'RfilIA . :1Il 5!133 2 /15
Iin y S I - x reoo . IS 4.If.2 20
tiU Zfi ..... 1 4 X 250B.. If' , f.7fi2 72
.C2 4"...... 72 4-400A :.! ,~ fI:!33 7

WANTED TUBES All TYPE S
WE BUY, SELL & TRADE AS WElll

TERMS : Mone y Ba ck"TAB" Guarant ee l Our 23 rdIJ Yea r. $5 Min. Order
r.O .B .• N. Y. C. Add
Sh ippinl Ch u l e s .

III HM LIBERTY ST.. N.Y.C. 10006. N.Y•
SEND 25c P HONE 132-6245FO R CATALOG

"TAB"

20VAC & TAPSI8, 12. 16. 20V (n 4A, $2(u ,
32VCTI I A or 2X16V (a lA. S5(/' , 6/$24

line Fil t er 4.5A(n1l5VAC._.._.._ 5 fo r $1
Line Filter 5A(" 125VAC ....__ 3 fo r SI
Co nverter Filter 400 Ma @ 28VDC 8 fo r $1
Co nverter Filt er Inp ut I3A(a 30VDC 6 for $1
866A Xfm r 2.5V/I OA/fOKv/lns l ............. U
Ba llent ine '300 AC/ Lab Mlr. ..... .. _. $45
Choke 4Hy!O.5A/ 21n$3(i, . .... .. 4/S10
TWO 866A's & Fil. Xfm r . ,_.. $6
Steve ns Pre cision Choppe rs U (d . 3/S5
Hel ipo t s Multi Ten · Turn~, .._.._....... S5
He' ipot Dials $4(n , ... ,.............. 3/$10
X- fo r me rs All 11 5V- 60Cy Primary
25DOV«1<10Ma & FlI $Ud . 3/S5
llOOVCT (fy 3OOMa, 6V (<I' 8A, 5V ('I 3A &
125V Bia s . abt 1200VDC $5 (u , 4/ $1 5
2.5V (n) 2A $1«Il, __ 3 for S2
6 .3V (.-i~ lA $1.5O(fl' , ,... 4 for $5
Micro -Swi t ch Rated 40AmpAC & DC 50c(o i

,.... , ...... ' .... 4 forS
Band Pa ss Filters 60 or 90 o r 150Cys
$2«(() . ,... ....... .., , 3 for $5
" Br uninl!" '6 "' Para llel Rul e 0 $1
2V3G Tube HiV Repl 2XZA 5/$1
PL259A & S0239 CO·A X M&f Pai rs 3/$2
Phone Palch Xfmrs Asstd ._ 3/ $1
H 243 xtats & Hold ers _...... ......... 2/ $1
Insltd Bindinl Posts ,..... ........_.._.... 20/ $1
Sun ·Cell s Se lenium Asstd 6/ $1
T036{lOOW Untested Tran sis tors __. 3/$1
Tube Clamps Au td , 8/ S1
.01 Mi ta 600WV Condsr 6/ S1
.001 t o .006 Mita/lZOOWV Cdsr _ ..__ 4/ $1

" VOLT· TAB" 1000 Watt Speed Control
115VAC $9 (ill , 2 for $16

Bandswitch Ceramic 500W 2P/6Pos $3@;
SHy·4OOMa Choke $4 (ii • .... .... .... . .. .. .... 2/15
6Hy·500Ma $5 (a • ' _ 2/$6
250Mfd ('I 450 Wv l ectl yti c 4/ SSB S3 (fl
Cndsr Qi llOMfd 1I 600 $1 (11 • . ... , 4/ $3, 12/ $5
e ndsr Oil 6Mld fa l SOOV S4(i1 ,.__ 5 for $10
880 Vet (d' 735Ma lor SSB Slif<i' . 2/$22
480 Vct (t, 40Ma & 6.3(a I .SA CSO , $1.50
10 Vet en SA & 7.5 Vet «1$5 «~ ._ _.,2/$9

R USH Y O UR O RDER T ODA Y .
Q T YS LIM I T ED

Mi ca Condsr .006 (ii) 2500V 4/$1
Snooperscope Tube 2'" $5@.__ , ,. 2/ $9
Mini -Fan 6 or 12Vat/GO Cy s $2(11! ,,3/ $5
4Xl SO Cera mic Loktal $1.25 (a;.__ 4/ $2
line Filler 200Amp/ 130VAC $5@._ 5/ $2O
DC 3~ " Meter/RD / SOOMa $4vi' . ' , 2/$7
DC 2~ " Meler/RD/ l ooMa $3<W
DC Z\.i - Me ter/RD/ 30VDC $3@ • ......... Z/$5
DC 4- Met er /RD /I Ma/ $5(a ' •......"." Z/$9
Socket Ceramic 1625 Tube .._.... 4/ $1 , IO/$Z
So cket Cerami c 866 Tu be 4/$1. IO/ $Z
So cket Ceramic 4XlSO/ Loktal _ 4/ $2
Wa nt ed 304TL-Top $$ Paid I!
Zo5M H PiWound SOOMa Choke 3 for $1
Knob Spin ·Cra nk BC348 $1(a , 3 for $2
Min iFan 6 or I Z VAC $1.5l)(iI , 4 for $5
Be a m Indicat or Setsyn s Z4VAC .. Z fo r SI O
Pre cis ion TLl41 Fee ler Re la y Gage SI
Fuse Z5OMa/3AG .._ _ 50 fo r $I , 300/$2

D O N ' T C-WR1 T e lPSE ND O RDE R !
XMTTG Mica Cond sr .OO6 (ii:1 Z.5Kv ....Z/$I
Min i-R e ct ifier FWB Z5Ma @ 115VDC
3 for $1, 20 fo r S5
W.E. Pol ar Re lay ilIZ55A/ $5@ Z fo r S9
W.E. Socket fo r ilIZ55A Relar' , , SZ.50
Toroids 88Mhy New Pck£ $ (fl , 6/S5
6.3VCT (ul 15.5A & 6.3VCT (f! ZA $5 (n ,
Z for $8, 20 for $60
200 KC Freq Std Xta ls $2(fI' , ..".... Z/$3, 5/ $5
Printed Ckt Bd New Blank 9x1Z - $1 (Iil

Kll xon SA Re set Ckt Breaker $1 (ft , . 10/$5
ZK to 8K Head sets Good Used $3(d , . Z/$5
Fin ished Xtals Asst Type s ..... 20 for $1

SILICON TU BE REPLA CEMENTS
Ol4 UNIVER SAL S1.145(<1' , ..,..,. 4/ $5
5U4 112O Rms/1600l n v $2(<1 , . 6/$8
5R4 1900 Rms/ 2800lnv $6(n ', ..... 2/$10
866 5Kv/ Rms- IO.4Kv $1()(ti , .. 3/$21
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INTEGRATED CIRCUITS ARE NOW AVAILABLE
Flip-flops . . . . . . . . . . . .. $1.50

~~l~~ il~l ~aCk ~ase. i-h~~ · ~~;.,~. ~~~:I~~ :.. ~_~~
with schematic electrical characteristic sheet · ~
and some typical applications. $9.00-$15.00 ';
values from original manufacturer.

P.O. BOX 74C, SOMERVILLE, MASS. 02143

SEND FOR FREE CATALOG

SPECIAL INTRODUCTORY OFFER. 15 EPOXY RECTIFIERS WITH
EVERY $5 PURCHASE. MANY OYER 600 PY. N O SH ORTS OR OPENS,

TERMS: FOB Cambridge, Mass. Send check or m oney order. ln
e luded postage, average wt. per package ':h lb. Allow f or CO O.
M in imum order $2.00.

SILICON
CONTROllEO

RECTIFIERS

TO-5 TO-18
PRY 1 AMP 350

PRY 7A MA
50 .35 15 .25 .15

100 .60 30 .30
200 .90 60 .70 .50
300 1.35 100 .90 .70
400 1.75 200 LID .90
500 2.2. 300 1.25 1.00

DIODES
10 w att zeners. 5·60 volts . state
vol tages desired. 75, each
IN429 6 volt double anode regulator.
2 watts. 5/$1.00
SVI 76 7 vol t reference diode 5 /$1.00
Silicon bilateral sw it ch . Replaces two
SCR's by firing in either direction
w hen breakdown voltage exceeded.
Used in light dimmers, etc. 2 /$1.00
Silicon vo lt ag e references. These are
a series of pre.ision regulators de
si g ned t o op era t e from 2 volts up.
s im ila r t o SYI40, SV3207. etc. 50¢
IN251 a high frequency silicon diode
used to 1000 me. M ay be used as
discriminator or detectors. PIV of 20
volts. 10/SI.00
S284 similar to IN251 but with PIV
o f 30 volts. 10 /$1.00
Glass diodes. Co lo r coded. Si 20 / $1.00

Ge 3O/ S1.00
Mlcrodiodes similar to M027. etc., up
to 200 PIV at 30 p.a. ThHe are switch
ing diodes with a short recovery time
(.3 ssee). 6 /S1,OO

Similar to 2N2S5 20 watt ~NP ger
manium power t'ransrstor tn TO-3
case. " /$1.00
Sim i la r to 2N327A PNP silicon TO-S
unit u sed in audio. 6 /$1.00
Sim i la r to 2N SI 9 sil icon PNP unit
used in rf circuits. 10/$1.00
Similar to 2N389. 424: . etc. 85 . watt
high voltage NPN Silicon unit in
TO-53 c ase. 75_ each
Sim i la r to 2N1209. 2N1212. ~t~.. wi~h
s im i la r electrical characteristics 10
11 /16" st u d paokage. 75_ each
FET'S N channel t'yp'e similar to
C610 u sed as amp, sWitch. chopper
very high input Z. $1.25 each

4 /$1.00
3 /$1 .00
3 /$1.00

40c each
6 /$1.00

$2.00 each
$2.50 each

1.25 each
2/$1.00

Silicon Power
Recti fiers

PRY 3A 20A
100 .10 .40
200 .20 .60
400 .25 .80
600 .35 1.20
800 .45 1.50

1000 .65 - -

PRY
IDa .20
200 .40
400 .60
600 1.00
800 1.25

SA Insul
B ase

TOP HAT &
EPOXIES

PRV 750MA
100 .07
200 .09
400 .12
600 .20
800 .25

1000 .50
1200 .65
1400 .85
1600 1.00
1800 1.15
2000 1.35

c losed) 2
$4.00 each

6 and 12

TRANSISTORS

PNP silicon epitaxial low leakage
transistor in TO·IS package. Similar
to 2N2185 30 volts at 150 row.

3 /$1.00
Similar to 2N329A general purpose
PNP epitaxial transistor in Ta·S pack.
low leakage 30 volt unit with a 400
mw dissipation rating and B 30·80.
Compo with a $9 value. 4 /$1.00
Similar to 2N3060. a 60 vert silicon
PNP in TO-46 pack has a B of 30
with 4 W diesfpatlon. Used in DC
amplifiers, high voltage work and
audio systems. 4 /$1.00
Similar to 2NI640 bidirectional trans
istor. a TO-5 silicon unit. in which
the emitter and collector are inter
ch ang eab le. "at each
Similar to 2N339-2N341. etc. H ig h
voltage medium power units. NPN
sil icon. 7 /$1.00
Similar to 2 N728. A high frequency
NPN TO-18 unit extending to the UHF
range. 5 /$1.00
Similar to 2N545. a 5 watt NPN TO·5
high volt age unit used for fast switch
ing. 5/$1.00
Similar to 2NI648 NPN high voltage
20 watt silicon unit used in power
output stages and power transistor
drivers. 2 /$1.00
Similar to 2N2875 PNP silicon 20
watt power transistor with cut off
frequency to 30 m e. 2 /$1.00
Sim ila r to 2N2885 NPN and TMT8035
PNP microtransistors. 75 mw power
at high frequencies. Both units $1.00
Similar to 2N247 PNP germanium.
Good for rf work. 10/$1.00

SOLID
STATE
SALES

Com p letel y enclosed transistori zed ignition heat
s inks. Heavy gauge anodized aluminum

6"x9" sp eak ers. 20 ohms. 1.5 oz m agnet
4" speaker. 3 .2 ohm s. I O l m agnet
2.5" speakers, 10 ohms
24 volt, 60 cycle, 6 pole (3 open. 3

throw 15 amp cont acto r s
Dua l I megohm potentiometers with

volt off-on switches
455 KC IF transformers
262 KC IF transformers
Dual 20 MFD at 350 vo lt electrolytic condensers
28-101 MMF ceramic trimmer condensers
GaAs Varactors, similar to AP·I , AP·6, etc. 70

KMC at ISO mw. $4.00 each
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"Just found out
how much I could

have SAVED by
buying a WRl

Duo-Bander 84!"

NOTA
KIT!

\"'hu wait? E'ljoy
it now f or only
S8.(XJ nUHlthly !

LO O K AT T HESE FEATURES: 300 Watts
PEP/SS H • 2 Kc D ia l C alih ra tion • Hugged
Reli ah le Printed Ctrcuttrv > Stab h--Transi s
tor VFO · Dual-Speed Ve rn ie r VFOTll nin~

• Bu ilt-in Speaker • Mounti ng Bracket •
Com h ination " 5 " Meter and Output Meter
• Sharp a-C rystal Latti ce F ilter.

WIRED - Ready for Operation
D e signed for the Amateur who 's intere st is 80 and 40

meter SSB. Power a nd high-performance at a very reason
able cost! Power to make good contacts .. . a selective Re
ceive r. Stability and Com pactness! (Sxll%xlO") Smaller
by far than anythi ng in its power class!

10 DOLLARS
MONTHLY

THREE Great
Package Options!

FIXED STATION
PACKAGE

I :-i C L UD E S , W il L Duo
Ba nd e r 84; Model AC-384
Po w er Supply ; WR L 3 N 1
Mike w /stand: WRL 80-40
Meter D oub le t: (1 00 ') He SS/
U Coax; All pl ugs.

I :-iCLUDE S

D UO.BA:-iDEIl S4
AC48 Power S u p p ly

ECONOMY
FIXED STATION

PACKAGE

$265 0 0 ,. DOLLARS
MONTHLY

C ity Stat e Zi p _

:\"anu' CaIJ _

Address _

73·13L

51501

o Cha rge it.

o F ree 1967 C ata log

WORLD RADIO LABORATORIES
3415 West Broadway, Council Blufh, Iowa

Please sh ip me the fiJ I/ow ing:

o Duo- Bander 84 -$15B.95
o Info nnat io ll nn Duo-Bander 84
o Econom y F ixed Station Pkg.-Sl99,95
o Fixed Sta tion Pat.'kalote - S265.00
o ~fohile Packa j;te-S305.00
o C heck or ~t olley O rder Attached

.............................._-----....••••••••••••••••••••••••

15 DOLLARS
MONTHLY

"The House the HAMS Built!"

MOBILE PACKAGE

IN CLUD E S , Wil L Duu·
Bander Sd: D C Power S upply
with cab les: WRL 3N 1 Mike;
Body Mount ; New-Tro ll ies
HSS2 Sprin~; MO -l Mast and
40 & 80 Re so nato rs; (25 ft. )
RC58fU Coax; all plugs.

- •
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The world 's finest 5-band transceiver,

•••
The only change
is the price!
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You can pay much more, but you'll never find another 5-band transceiver to match
National's top-quality :\CX-5. Here are the features and performance figures that
have made the NCX-5 the most wanted transceiver on the market : _ Amazing
frequency stabil ity . .. virtually no warm-up drift _ Incomparable selectivity , ..
8-pole high-frequency lattice fi lter exhibits a 1.7:1 shape factor _ Two RF stages
in receiver section for matchless sensitivity _ Transceive Vernier control for 5 kHz
of receiver offset _ Digital counter read-out accurate to 1 kHz on each band with
additional counter calibrat ion to 100 cycles _ Conservative 200 Watts PEP rating
_ Fast attack-slow decay AGC _ S-meter _ Full VOX or PTT operation _ Break-in
CW keying with adjustable release time _ ALC and external ALC input for use
with the NCL-2000 linear amplifier _ Mobile mount included . See the NCX-5 at
your National dealer's today. Enjoy National quality . .. National fea tures ...
National's full One Year Warranty . .. at Nat ional's 1967 price . . . only $549.

~~~!!e~~! ~~~!el~~~J?~~X~sl~~6
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