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Last call for Kenya
At this writing there are three of us going

on an African Safari this August for three
weeks. T he total cost of the trip, including
plane fare. guns, licenses, white hunters. the
works, will run under $2000. There's room for
one or two more. Let me know immediately if
you want to go.

Keeping up
The QST Board of Directors meeting this

May should be fascinating. On top of all their
other insurmountable problems they have to
replace H erb H oover as president. Many of us
hope that the Directors will take some action
this year toward helping ham radio survive by
insisting that the IARU be given some funds
for communications and promotion. A little
help in OUf own country would not be wasted
either .. . perhaps if the League could put on
someone in \Vashington , even if he is a very
part-time man, to speak up for amateur ra­
dio? And how about the in formation vacuum
caused by the League refusing to do promo­
tion work for ham radio? The Oscar series,
though of international importance, were well­
kept secrets .. . as is just abo ut every other
benefit provided by amateur radio.

Of course the Directors should take some
action to stop the drop in membership. It has
been dropping every year now for four years,
you know. Perhaps if we could all have more
confidence in their choice of employees, more
amateurs would join the League . None of us
like to support a dictatorship.

And if the QST Handbook continues to be
the slip-shod book it has for the last few years,
I give you warn ing that 73 will put one out
that is done right. Fair warning? The Direc­
tors should do something about that inexcus­
able mess!
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Perhaps, instead of interminable motions for
congra tula tions, as seem to fill most of the Few
hours of the once yearly Board meetings, there
should be some time devoted to Motions for
Censure. Harry Dannals should get some men­
tion for h is part in the K2US disgrace. And
Huntoon should get a commendation for his
attempts to str ike back at 73 by forcing the
National Convention Committee to exclude 73
from the convention. T his monument to sma ll
thinking should not go unrewarded.

\Vhile the commendations are being hand­
ed out, perhaps one should go to the Oscar
group for continuing to exist in sp ite of the
usurping of the limelight at every opportu­
nity by Bill Orr.

Mysteries
Scientific anomalies interest me. Sure, I

know that most of them tum out to be fakes,
but that doesn't spoil the fun at all. I try to
get together with John Campbell W2ZGU, the
editor of Analog magazine, whenever I can,
because he is just fu ll of these interesting
stories.

I remember John telling me about a chap
out in Colorado who had a power pack of
some sort . . . black box type . . . and he
wo uld take it out for a demonstration any­
where you wanted him to, far away from com­
mercial lines. He would then hook a tremen­
dous load onto h is power unit-it was about
the size of a small suitcase-and turn out hun­
dreds of kilowatts of power. You knee.." it
wasn't batteries because it wasn't that big or
heavy . . . what was it? 1 understand the chap
was willing to sell the hag for around a mil­
lion dollars .

In the March issue of Popular Electronics
there is a story about a chap in Sarasota that
can send signals through water with a little

(Coll ti1Hwd 011 l'agf! 112)
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International's "FLYING SHOWROOM 66"
will visit your area soon.

Welcome aboard this fabulous electronic flying display.

During 1966, International 's Martin 202 Flying Showroom will tour cities through­
out the United States, bringing with it displays of International electronic equip­
ment and products, plus a technical staff ava ilable for consultation. - A space
age electronic show for Amateur Radio operators, rad io experimenters, hobbyists,
Citizens Radio dealers and users, commerc ial 2-way radio operators and manufac­
turers requiring special electronic products. - If you are a manufacturer, radio
equipment dealer, Amateur or Citizens Radio Club, or other interested grou ps,
we will attempt to schedule a specific time and date to visit your area. Watch
for announcement or wri te International Crysta l Manufacturing Co., Inc. for details.

Discuss your technical and engineering
requirements with Internat ional's staff .
See how International electronic
products can work for you.

. ,
/

-
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CRYSTAL MFG. CO., INC.

18 North Lee
Oklahoma City. Okla. 73102
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INTERNATIONAL
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TWO CATEGORIES TO CHOOSE FROM

Editor's
Ramblings

For muny years the English speaking world
has used cycles per second (cycles, we usually
say for simplici ty ) as the un it of frequency.
Continental E urope has used hertz, obviously
from the same source as amperes, volts, gil­
berts (gilberts?)' etc. Hertz is sim pler and
shorter, but cycles per second has the advan­
tage of reminding us of its meaning, though
this advantage is obviously unimportant after
you've spent a few days readin g radio books
and know w hat cps means. The lJig advantage
of cycles is that we're used to it, so seeing
455 kH z instead of 4,?5 kc tends to jar us.

(Coll titllwc/ on page 11,5)

Hz

Lids
The article " How to Be a F irst Class Lid un

Phone withou t Beall )' T rying" in the February
issue appare ntly stepped on man)' toes. We
apologize to all the lids we offended.

Ouestious
People (mostly hams ) write us all the time

with q uestions. -'lost are fairly straightforward,
a nd if we had a staff of five EE's with nothing
else to do, we'd he happy to answer them .
Unfortunately, we don't have those EE's. \Ye
don't have anyCnle here wit h the time to an­
swer q uestions, w hether they are reasonable
or not. Please consult our indices each January
or standard handbooks. You may Hot find your
answer, hu t you'll certainly find something
of Interest . Please don 't send us question s.
Ami if you simply must , include a self ad­
d ressed envelope so we can send hack our
form that states that we can't answer your
q uestion .

Incidentally. please enclose a self addressed
stamped envelope when you write to 73 au­
thors . -' Ian)' get an awful lot of mail about
articles and arc perfectly justi fied in throwing
uwu v all ques tion s unless you do this.

I'nria, llIinai,

Heavy Duly Self Supporting
and Guyed in Heigh" of
31- S4 feet ISS)
71 - 81 fee' (g uyed)

, . O . In 2000

" W ur[d ', l.arge,t EXC1.US/VE Manu fad u" r
of T ouiere; tU>signe,." f'nginl'f'rs, and install..,.,

of romp/de rommunirotion tou'f'r systems;"

E,," of Operation - roller guides bet ween sections assure
easy, safe, rricnon-free r8isin~ and lo wering. Strength­
welded tuhular st ee l sections ove rl a p 3 feet at maxi­
mum height for extra sturdiness and st re ngt h. Unique
HOHN rau.ing procedure 1'0;14' all _ non, tog ether - uni­
formly .....ith an equal section overlap at all heights!
Venatility - desi ltned t o sup por t the larges t antennae
with complete safety a nd assu rance 01 any height de,ired l
Simple Intlallalian- insta ll it youreelf-cuse eit her fl a t
base o r s pecial t iltin g hese (ill us t rated above} de pend­
ing on you r needs. Rated and re'ted - e n t ire lin e engl­
neered so you can get exact ly the right size a nd properly
ra ted tower for your a ntenna . T he ROHN line o f towers
is complete. Zinc Galvanized - ho t d ipped galvanizing a
s ta nda rd - not an extra- with all HO HN t o.....efll! Prices
start at It'llll than $100.

Siandard Duty Guyed in
Heigh" of 31-S4-88 -IOS
"nd 122 feet

SEND FOR ROHN TOWER HANDBOOK
_$1.2S Value
-ONLY $100 polltpaid (.p«ial lo "ad"rs

of this magazl1l"j . Nea rest
8OU rC'E" of lIupply sent on request . R e p ee­
sentat jves ..... e rld -wide to serve yo u. ",.-rile
today to:

ROHN has these 6 IMPORTANT POINTS:

ROHN Manufacturing Co.
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a e I rom us ...

and who the hell hasn't?

We began the manufacturing of ham gear not too many years ago on the simple
premise that there was considerable room for improvement, particularly in the accessory field. It
was our contention then as now, that up-dated equipment engineered right, built right and priced
right would find a waiting market with the amateur. It did and it does!

From the very start we set our sights high, picking up where others had bogged
down in the dogma of "it can't be done." Truthfully, improving on the products of some of the
let·well-enough-alone makers was no considera ble feat. They were sitting ducks for our kind of think­
ing. By ignoring trends and advanced theories they had continued year after year with the same
antiquated items • . . never venturing, never daring, never doing.

Waters developed the Auto-Match mobile antenna be­
cause there was need for it. Need for an antenna that
was structurally strong enough to withstand the rigors
of mobile use. Need for an antenna electrically capa­
ble of pushing out a stronger signal. An antenna capa­
ble of handling the thousand watts PEP of the n-ew
mobile rigs being introduced. We had something too
good to go uncopied for long. Within six months, manu­
facturers who hadn't incorporated a change in their an­
tennas since initial introductions, latched on to Waters
improvements, heralding their " innovations" to the high
heavens and lauding long-dormant engineering skill.

opinions. You can now buy his version of Clipreamp
in kit form. And, we 're nasty enough to add, at a
higher price than for our assembled job.

Most good CW ops are familiar with our now-famous
Codax Automatic Keyer and its rhythm-smooth action.
It seems another kit maker is familiar with it too,
and offers a reasonable facsimile of same in kit form.
You might do better by knocking down a Codax and
ordering duplicate parts but we must warn you,
assembly and adjustment can be very tricky.

MANUFACTURING INC.
WAYLAND, MASSACHUSETTS

WIPRI

There's more - but you get the idea! Some bright
guy once ventured the thought that imitation was
the sincerest form of flattery. If so, we've been
flattered to a fare-thee-well and getting the least bit
fed up. You can even get odds in our Engineering
Department whenever we introduce a new piece of
gear as to how long it will take the Brand X, Y and
Z boys to incorporate Waters advanced thinking into
their own products.

It all adds up to a pretty logica.l conclusion. Waters
pace-setting ham equipment is engineered for to­
morrow . . . and you can own it today. Or you can
wait until tomorrow and take it from the guy who is
taking it from us today.

ELJ~

WATERS

The erstwhile leading co-axial switch maker had been
turning out the same outmoded product since pro­
verbial Hector was a very young pup. Originally im­
provised around a standard wafer selector switch
(misalignment and alll it was never changed, never
improved. Never, that is, until Waters engineered a
totally new approach in co-axial switches. It took the
old timer about four months to get into the me-too
act with a com-pletely new line based on you know
what! Recently we announced 'Pretax", the only
automatic grounding co-axial antenna switch. Right
now we're alone in the field, but we won't be lonely
for long. Want 10 bel?

We perfected a couple of nifty speech-processing de­
vices at Waters - the Compreamp and Clipreamp.
We're proud of the compact circuitry and theory be­
cause it took considerable doing. Apparently one of
the better kit manufacturers went along with our good

WATERS QUALITY PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS



New VHF

Fronk Jones W6AJ F-AF6AJF
850 Donner Avenue
Sonoma, California 95476

Circuits for Transistors
This article, the first in a series, de­
scribes a simple but effective 50 mc
antenna tuner and low noise 50 mc
converter using three 52¢ transistors.

Some sad experiences with transistor con­
verters and receivers at my station have re­
sulted in the use of several ideas for protection
of transistors which now seem to be satisfac­
tory for most overload conditions. These over­
loads in the past abruptly ended the useful
life of the front end transistor or caused a
gradual deterioration of receiver noise figure
and loss of weak signa ls . Four general forms
of overload were present at \V6AjF. First, it

high powered VHF transmitter connected to n
beam antenna which was too close to another
VHF band antenna and perhaps pointing
across the other antenna at times. This would
produce a damaging voltage across the input
of the first t ransistor thru the antenna feeder,

6

coax relay and input circuit ( low Q ) into the
transistor even though that unit was not in
operation, that is, with no battery connection.
For a long time the only protection was to
disconnect all antenna coax fittings except for
the b and in use. A good VH F contest with
all antennas connected usually resulted in a
frantic search for a new transistor or two.

The dual antenna couplers shown in this
article cured this problem since tvvo very high
Q circui ts added enough selectivity to the
transistor converter front ends to knock out
this problem. To get very high Q circuits
these units have to be large physically, so a
second b enefit results from their use. Trans­
mitter spurious frequencies are greatly attenu­
ated and the rf energy reaching the particular
antenna is confined. to tha t particular band
with a reduction of TV! problems in the
neighborhood. These dual circuits were built
into sta ndard aluminum chass is and fastened
on the wall for connect ion between the coax
line of each beam antenna and its coaxial
antenna relay. Very high Q is needed to not
only reduce transmitting power loss but to

Frank: Jones is one of tlie best-known and
most capable of VHF hams and authors. He
has written over 400 articles and radio hand­
hooks, including "V HF fo r the Radio Ama­
teu r," a staple on any VHF'er's book shelf.
This is Frank's fi rst article in 73 ; we hope that
it will he followed by mOll Y more.

73 MAGAZINE
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Dual ci rcuit antenna fil ter for 50 mc used in both transmitters and recervmq.

Fig . 1. 50 me antenna coupler Or fi Ite r .

lay will be in transmi t position before the
power re lays a re in tra nsmit position-and
most important, the power re lays are "off"
long enough for a ll transmitter rf energy to
dissipate in the antenna before the antenna
relay is restored to receive position . Some cir­
cuits which accom plish this properly have
been or will soon be published. Antenna relay
switching sti ll seems to he the most e ffective
way of getting those weak signa ls into th e
rece iver in the VII F region.

A fourth cause of trouble is in the antenna
relays because of lack of iso lation be tween the
transmit and receive coax connect ions . Nearly
all VHF transistors will breuk down if the
peak input voltage is much ove r a half volt.
Some antenna relays on ly have about 20 db
isolation a t 144 me. or a power isolation of
100 to 1. If yOll have 100 watts peak trans­
mitter power outp ut. this means 1 watt down

,
2"
I

" I _

- ~A."- ­,- - r --

---1112" - -

LD~

I ,
OPO£ PLATE ~O !PO " 0.:"
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IPO I I

keep from losing :\F in the receiver. Any loss
here red uces the weak signal capabilities so
the losses sho uld be kept well be low one DB
in the two circuits of each coupler.

If each circuit is coup led so as to have a
working Q of perhaps 20 and the unloaded Q
is perhaps 500, the total coup ler circuit loss
wo uld be 8% or a ll efliclcncy of 92%. The loss
in NF wou ld then he less than }~ db. Sm all
circuits cannot he buil t with hi gh enough Q
for low losses, and as much as 2 d b is some­
times lost in N F if these selective ci rcu its are
built in to the converte r unit .

T he second cause of transistor fa ilures is
fa irly rare at this location, ligh tning storms in
the area. T hese on ly occur once or twice a
year here and the best protection is still to
have a ll antennas disconnected from all re­
ceivers during these storms . Lightning protec­
tors in the antenna feeders to a good outside
ground may save the transmitte rs except in a
direct h it, but transistors aren't tough enough
and out they go even though the bolt of light­
ning may hit a few miles away. Low capacity
fas t diodes connected h ;I(,..k to b ack across the
first transistor circuit help a little.

The third cause of transistor fail ure has to
do with improper antenna and power control
relays. No m atte r how good an antenna relay
is for isolat ion between transmit and receive
positions, an arc a t the points will sure put a
lot of rf voltage across that first transistor. T he
answer to this problem is to manually control
the re lay switch ing or to use timed delay se­
quen ce bv electrical means so the antenna re-

MAY 1966 7
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Fig . 2 . Low noise 50 mc converte r. The transistors ore 52¢ TI -XM0 5' s.

into the receiver front end or about 7 volts
peak across a 50 ohm circuit . Scratch one
transistor! If your antenna relay has ,50 db
isolation in terms of power, then a K\V of
peak power would only put .7 volt into the
receiver and the transistor might survive. Buy
expensive coax relays that have good isolation
especia lly if yOll operate with high power at
432 me where antenna relays really lose db's
of isolation.

About this time someone always asks why
use transistors when tubes will cure this prob­
lem in the receiver front ends. The answer is
that a recent transistor costing about 52 cents
will have a better noise figure than tubes cost­
ing 10 to 100 times as much. A lower NF
always means more readable signa ls except
perhaps ill areas of high man-made Boise.
Even in high noise level locations, a low NF
receiver and noise blanker system will help as
compared to the usual NF of a few db higher
in the receiver fron t end.

Antenna relay lack of good receive-transmit
isolation can be overcome to some extent h y
connecting two diodes of low forward resist­
ance, back to back across the input circuit of
a transistor. The two diodes shou ld be of a
fast type, preferably silicon ra ther than ger­
manium, with low capacitance such as com­
putor diodes. These two diodes will add a
little capacita nce to the circuit which can
usually he tuned out. The signa l loss at micro­
volt levels is usually quite small and their low
resistance characteris tics only becom e apparent
at high levels when protection is needed
against transmitters or distant thunder storms.
Even good computer diodes can he burned
out but only at levels many times greater than

for a VHF transistor. Occasional checks are
needed to ensure that these diodes in a circuit
are still in operating condition. A soldering
iron, long-nose pli ers and an ohmmeter are the
necessary test equipment for this purpose .
Also he sure to isolate the transistor bias cir­
cuits from these two diodes with a small by­
pass coupling condenser. They should always
be connected across a coil only, with one cath­
ode and one anode to each end of the coil in
order to shor t circuit high amp li tude positi ve
and negative rf pulses.

50 me antenna coupler
The circuits and ideas d escribed previously,

were incorporated into four transistor con­
verters and the dual circuit antenna couplers
for ,50, 144, 220 and 432 me. The 50 me units
are shown in this article with a follow-up for
the other hand units . The antenna circuit was
the result of a number of different dual circuit
units at 50 m c. The sys tem shown had the
least heat loss for transmitting and the least
loss for receiving of any of the more usual
forms such as tapped coils with variable tun­
ing condensers, etc. The input and output coax
connectors are in series with each coil which
is part of a low C resonant circuit. \Vith the
values of C and L chosen , the loaded Q of
each circuit is between 1.5 and 20 which is
ample for covering about 2 me of the 50 me
bUIHl. More coil turns and less capacity at
the high impedance ends will increase the Q
for 50 ohm input and output connections, with
a narrower band-width. The tuning condensers
C t and C3 of Fig. I and the coupling capacitor
C::! are made of two small plates of aluminum
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or brass mounted on 1" x }~" or l ~" x ~" ce­
ramic insulators. The grounded plate of C1
and C, consists of a U shaped bracket of
similar metal bolted to the chassis. The in ­
sulated plates were each l ~" square with }~..
of one side bent a t about right angles for
mounting on the ceramic insulat ors. Bending
these two plates towards each other increases
C2 , tile coupling capacity between the two
tuned circuits. Hcnding the grounded U piece
sides towards the insulated plates increases C 1
and C3 and vice versa. Working the coil tu rns
closer together increases L) or L2 • All these
adjustments can be made when the mounting
plate cover is ill place since it was made of
perforated Reynolds sheet a lumin um. A 5 x 10
x 3 inch aluminum chassis ( recovered from an­
other project ) was used to enclose the circuits.
The circuits were tuned up before the whole
unit was fastened to the chassis with numerous
sheet metal screws.

The tune-up can be done by shorting the
coax fittin gs with a short piece of wire and
grid dipping the coils to about 53 or 54 me
with the cover removed , shorting each coil not
being adj usted . The next step consists of
using a S'VH power meter with a transmitter
set for 50~ or 5 1 me and with the chassis
cover in plate . The transmitter is adjusted for
maximum power outp ut ( p la te circuit reso­
nance, e tc.) and the S'VR reading noted fur
connection of the antenna feeder directly to
the transmitter. The power reading should be
noted also for a given value of plate current.
Connect the dual circuit co up ler between the
antenna fecder and the antenna coax relay
with the RG-8 U coax. The coil lengths and
C h C::. C3 plate spacings can then be adjusted
in steps with a thin screw d rive r th ru the
perforat ed cove r plat e holes. The 5'''H meter
on the antenna side of the coupler can be
watched for maximum pO\ver reading with the
same S\\'R read ing as before. If you are lucky
enough to have two S' VR meters, put one un
the transmitter side of the coup ler and make

sure it reads unity S\\'R by ad justing the fin al
p late circuit condensers and the an tenna
coup ler circuits. The final objective is to have
unity S\\'H between the transmitter and
coup ler with nearly identical power readings
into and out of the coupler. The output S\\ 'H
will d epend 0 11 the antenna mat ching at the
an tenna, not 0 11 coup ler adjus tments. All hour's
work or less shou ld result ill . for example, 200
watts into the coupler cud I H.5 watts output.
For 901 or so of th is time, use u large 50 ohm
d ununv antenna since thc beam antenna
shou ld' only be used for rad iating intelligible
signals, not as a general test instrument. Once
the coupler or "fi lte r" is properly ad justed .
mount it in some out of the way place and
forget it. It is intended for use on both trans­
mitting and receiving and will add as much as
50 db of image supp ression to the 50 me
converter and a lso reduce reception of un­
wanted signals outside of the amateur band .

Six meter converter
TIle 50 me converter shown in the photo­

graphs and in Fig. 2 was recently built and
has a lower NF than other 50 me converters
ill use at " '6AJF. The new TIX~I05 transis­
tors presently available from Texas Instru­
ments a t about 52 cents apiece are very ex­
cellent for lise at any frequency from 14 to
432 me. The only disadvantage is that the
"plastic" casing cracks easily so either solder
them into the circuit carefully or use the new
TO~ 18 type transistor socke ts which will fi t
these tiny transistors. The writer broke several
TIX~I05 transistors trying out severa l in the
rf stages of the 50. 144, 220 and 4.'32 con­
verte rs. l n a ll stages excep t the input rf stage,
these transistors can he soldered into the cir­
cuit using a very small soldering iron and sup­
porting each lead w ith long-nosed pliers as
each is soldered to the other circuit com­
ponents. A small transistor socket is advisab le
in the first rf stage of any converter since

•

Top view of 2 x 6 inch boa rd with BNC coax input jack and phono jock output. Unit mounts in 6 x 17
inch chassis for shie ldi ng slang with numerous othe r conve rters a nd swi tc hing pane l.
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Bottom view; copper clod side of conve rte r.

this unit determines the Xl" and may need
changing in time, after a few thunder storms
in the area, or transmitter overloads. The
input circuit in Fig. 2 should only be used
when the matching antenna "fil ter" is to be
used in order to have good front end selec­
tivity. The loaded Q of the input circuit is
about 5 resulting in optimum i':F hut very
little se lectivity.

The rf stage is neu tralized partiall y and for­
ward gain contro l on this transistor permits
reduction of rf gain without strong signa l
overloading and loss of noise figure. Forward
gain control actually increases the transistor
collector current flow to produce a reduction
of gain. The collector series resistor reduces
the collector de voltage at a rate fast enough
to reduce the stage gain even though the co l­
lector current is increasing. Xormal gain con­
trol red uces collector current to reduce gain
with fixed de sup ply voltage. This causes a
fas t increase of :'\1" and increases the rf stage
cross-modulation problem s on strong signals
many tim es as compared to forward gain con­
trol.

The 10 volt ami gain control leads were
brought out thru 1000 pf so lder-in feedthru
capacitors . These same capacitors were used
for other by-pass condensers with some re­
sistors mounted on the insulated side of the
2 x 6 inch cop per clad board. The slug coil
forms were tapped out for a 6-32 brass ma­
chine screw which became the «tuning slug."
Xormal ly coils of this type come with regular
ad justab le brass slugs or with coded ferrite

slugs (white for above 30 me. ) If ferrite slugs
are used, reduce the coil turns about 15% or
to about 12 turns in the same winding space.

The mixer stage with base signal input and
oscillator injection into the emitter, has large
enough coup ling and by-pass condensers to
act as fairly low impedance to the if output
frequencies of 14 to 16 me. The pi network
from co llector to 7t) ohm output jack tunes
broadly to around 15 or 16 me with a 7 uh
Ohmite Z500 rf choke and a couple of fixed
cera mic condensers of the values shown in
Fig. 2. This mixer circuit has very high con­
version gain with nearly any good YH F tran­
sistor.

The 3G me overtone crvstnl oscillator has a
semi-tuned emitter circuit which is resonant
between the 36 m e desired frequency and the
crys ta l fundamental of 12 me. This gives re­
generation to the oscillator so it will oscillate
at the 3 (-) me. frequency only when the collec­
tor circuit is tuned near 36 me.

A noise generator is useful in tuning the
interstage slug coils and the input coil turn
spacing. A reasonably good noise generator
showed a NF of 2.0 db a t .so and .5 1 me and
2.3 db at 52 me. This should be fine for the
really choice dx when the F-2 layer opens up
again or at th e present tim e for double hop
sporadic E openings.

The 144, 220 and 432 me converters and a
different fonn of dual circuit low loss antenna
coup ler for each hand will be described in the
next article.

... \V6AJI'

TELREX LABORATORIES
ASBURY PARK. N.J. 07712 .

Write
for TElREX

PL 66

Mfd.
under Pat.
2,576.929

~ " BALU N" FED INVERTED " V" ANTENNA KITS
• SIMPLE·TO·INSTALL. HI·PERFORMANCE ANTENNA SYSTEMS,

1 KW P.E .P. M on o-Ba nd Kit .. , lKMBI V/81K . •. $21.95 ­
2 KW P.E.P. M ono·Band Kit ... 2 KM BIV/ 8 1K .• . $26.95 -

- Kit compr ises. encapsulated , "Balun," ccccerwetd. insulators,
plus Install ati on and ad justment instruc tio ns for any Mon o­
band 80 thru 10 Meters , Also ava ilable 2, 3, 4, 5 8and Models.
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, plus shipping.

P rices & S pecihcat,ons S ub,ect to chan ge witho ut nc bce .

• Featuring the SB-l00 & HA·14 • Fu ll kilowatt P.E.P.
SSB five band transceiver, 80-10 meters. Fixed or
mob ile operation with appropriate power su pplies
listed below • Built-in antenna change-over relays
• Built-in SWR meter. Operates PTT & VOX-Upper!
Lower s ideband. Built-in 100 kc crystal cal ibrator
• Transce iver tun ing with Heath LMO - 1 kc dial
cal ibration

L ~

Order The 58· 100 & HA·1 4 For The 8est Value In
High Power Transceiver Opera tion. \Ve invite com­
pa rison of the co mplete 5 8 -100 & HA-14 specs. (See
coupon below.) with those of any othe r make of 55B
transceiver or combo. Compare for the ultimate in
versatilty and value . . . consider circuit desi gn as
rela ted 10 inherent stability, the use o f quality compo­
nents and fine mechanical construction, full five-band
coverage, and resale value. You'll choose the 5 8 ·100

Here's A SSB Combo That lias It All Over T he Com- & HA-14.
petition In Power. Performance, And Versa tility . . . Kit 58.100 $360.00
Go "ba refoot" with the S8·100 for 180 wart s upper or Kit HA-14 $99.95
lower sideband, or 150 walls C Wo If the going gets Kit S8A-l00-l , 58.100 Mobile Mtg. 8racket $14.95
rough, or yo u need that extra sock for mobile opera- Kit HP-13, 58-100 Mobile Power Supply $59.95
tion, add the HA-14 with just a flip o f a switch. Either Kit HP.14, HA-14 Mobile Power Supply $89.95
way you' lI en joy trul y linear tuning with the famous Kit HP.23, 5 8- 100 AC Power Supply $39.95
Heath S8-Series LMO ... plus all the other ma ny con- K"t HP 24 HA 14 AC P SI $4995I -, - ower up p y . . . .. .
venient operating featu res of the now-famous Heathkit HDP-21 , Microphone $29.40

~~~~-------------~EA~CO~~~~~1'5~OE~i~~~IIIIII~1
I FREE 1966 HEATHKIT CATALOG Benton Harbor, Michigan 49022

See t he wide array 01
I Heat hkit Amateur Rad io 0 Enclosed is $;-;;;;;;;W-====~~~~~~ _I Equipment available at Please send model(s)

I tremendous de-it-yourself 0 Please send free 1966 Heathkit Cata log.
savings! Everything youI need i n " mobi l e" or Name' _

I " f ixed" station gear withfull descriptions and spec- Address. _
I ifJcation s . •. Send for City' State' Zip' _I _ f ree copy! - ,- --
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Jack. McKoy WASKLY
Box 7487
Stanford, Cal. 94305

N-Channel FET's: RF Applications
Another 73 scoop: low noise, low crossmodulation transistor VHF

RF amplifiers.

Fig . 1. Grounded source RF amplifier.

high-frequency limit of the device . is 4.5 db.
However, there are transistors available that
will do as well as this and which cost con­
siderab ly less.

T he FET will not be particularly resistant
to intermodulntion interference-the mixing of
two strong signals to cause an interfering sig­
nal at the slim or d ifference frequency, This
sor t of interference is less of a problem be­
cause it occurs at specific [requencies, rather
than everywhere ill a band. In this respect the
FET is neither mud. better ncr much worse
th uu tubes or transistors.

Fig. 1, 2, and 3 show the 2i'\3823 in the
most co mmon RF amplifier configurations:
grounded source. cascode, and grounded gate.
T he grounded source amplifier w ill provide
~ood ga iu and noise figure through 50 me, but
tends to be unstable with high load imped­
ances; the feedback capacity is about 1.6 pf,
compared to small fractions of a picofarad for
pentodes. Out put impedance is around 50 K
ohms below 300 me, so high impedance loads
can be used with no degradation of Q. Highest
gain is obtained with high signal-source im­
pedance, up to 10K ohms; best noise figure
is obta ined with a 1000 ohm source imped­
ance; cross-mod ula tion can be minimized with
lower source impedance, ( lower input voltage

'-IOTE
lliUllAllLE CA.PlIOTORS
f\OIC.I,T[ TUPiED QAO..lTS

FIXED tAPIIlCIT~S Af'[
BYPASS£S1 ;J; -s -eov

Jack is now a student at Stanford [corking
011 his MSEE; he form erly was w ith T I. where
he worked on the development of the 2N3828.

Occasional cryptic mention has been made
recently in 7.3 of the Texas Instruments
2:\3823, an ;\-chamiel Held-effec-t trans istor
capable of excellent R F ampli fier and mixer
operation to 500 me. This article w ill describe
the advantages, disadvantages, and applica­
t ions of this and similar devices for amateur
lise.

The operation of the FET h as been de­
scribed by \VA61lS0 ( 73, December 1965 ) .
Electrically it is similar to a vacuum-tube pen­
tode, with high input and output impedances.
The greatest advantage of the FET over tubes
and transistors for RF use is its virtual immu­
nity to cross-modulation-camplttude modulation
of a desired signa l by a strong interfering sig­
nal at an unre lated frequency, sometimes
known as «riding ill ." Transistors are no tor­
iously susceptible to this sort of interference.
As long as the gate of the FET is neither
driven sufficiently positive to cond uct nor so
far negative that tho FET cuts off, the cross­
modulation will be negligible. In practice the
2,,3823 will handle interfering signals up to
severa l tenths of a volt nn s before ( TOSS­

modulation of weak signals becomes even
measurable.

The 2I\"382.3 is a lso a low-noise device, with
a noise figure typically 1.4 db below 100 me.
The typical noise figure of a 500 me amplifier
using the 2N3823 in grounded-nate, near the
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Fig . 4 . FET mixer .

Fig. 3 . Grounded gate RF a mpli fier.

c-u t down interfering signa ls to minimize cross­
modulation i ll the IF stages,
. While a ll FET's will provide the high re­

sistance to cross-mod ulation of the 2~3823,

there is no ot her F ET capab le of equalling the
2:\3823's low-noise high-gain VHF perform­
unce. The greatest disadvantage of the
2i\3823 is the price : 8 12.90. There is a less­
expensive version, the TIS,'34 , which is a
2N3823 in a plastic capsule and without
guaranteed VII F specifica tions. A considerab le
part of the cost of the 2N ,'3823 is in the testing
of parameters. DC parameters can be tested
very rapidly hy machines; HI" parameters have
to be laboriously tested hy human operators,
an expensive process. The T lS3--l sells for
S7,80-still expensive, but a 40% savings. T he
2='-'3823 guaran tees a noise figure und er 2 .5
db at Ion me, and transconductance minimum
3500 umho at JOO me. The probability that
a TIS34 will provide RF r-haracteristics eq ua l
to those of a 21\'3823 is better than 90%.

Most of the competitive N-channel FET's
have lower transconductanee than the 2N3823,
which will result in inferior noise figures. For
applications below SO me some of these d e­
vices may do well enough to be below the
atmospheric noise level. 1t has been stated tha t
wit l~ respect to noise an F ET is approximately
equivalent to a pentode with 3~ times the
transconductance of the FET. Devices Iabri­
cnted at Texas Instruments with very high
transcondu<:tallee-15,OOO umhcs and up-had
inferior high-frc (IUency performance. Appar­
ently the 21\'.'3823 has about the optimum
geometry for HF applications.

Filially, if you intend to try out a 1'1534,
get a d at a sheet for the 2i\3823 as well, since
the latte r has d ata and graphs not on the
T1S34 data sheet.

12 SHCU...D HAIlE
HIGHER l » s
TH""" TI

;+; ;:J; ~ 20 - 40 \l

Fig. 2. FET cascade RF amplifie r.

step-up), limited of course h y gain requi re­
ments. The cascode circuit is more stab le, since
the grounded source fi rst stage is d riving the
low impedance grounded gate second stage,
It has the obvious disadvantage of using two
of these expensive devices,

Probably the best HI" amplifier configuration
for all freq uencies is the grounded gate, The
op!imum source impedance for both highest
gam and best noise fi gure is about 100 ohms,
Since cross-modulation is caused bv excessive
gate-to-source voltage, the low 'imped ance
level gtves better signal-hand ling capab ility.
The 2:'\3823 in this circuit is stab le and re­
quires no neut rali zation th rough 500 me.
~ower gain. is between 15 and 20 db, Output
imped ance 1S above SOK ohms through SOD me.

For each circu it, highest gain and best noise
figure are ob tained a t zero gate source bias,
Because of the p-~ junction contact potential,
the zero-b iased FET will handle signa ls up to
a few tenths of a volt before gate cond uction
becom es appreciablc. For best resistance to
cross-modulation, the FET should be biased
so that the gate-source DC voltage is hal f the
cutoff voltage.
. T o prev~nt cross-modulation in later stages
111 the recetver. in terfering signals must be at­
tenuated by tu ned circuits before reaching
stages capable of causing cross-modulation . If
the FET RF am plifier is follov..-ed by a mixer
susceptib le to cross-mod ulation, and the inter­
vening tuned circuits are not capab le of lower­
ing the in.terferillg-signal amplitude sufficiently
for the nuxer to handle the signals, the advan­
tage of the FET will be lost. Hence the d esir­
ab ility of an FET mixer. Any of the usual
vacuum-tube circuits (other than those using
screen-grid inject ion ) can be used ; Fig. 4
shows a typical circuit. For maximum conver­
sion gain, the local-oscilla tor voltage should
he dose to one-half the FET cutoff voltage
( peak) with the mixer biased to half the
cutoff voltage, However, for good resistance
to cross-modulation, the instantaneous sum of
oscillator voltage and signal voltage should
neither drive the gate into cond uct ion nor cut
off the FET. Hence it is mandat ory that the
local-oscillator voltage be as low as i ~ practical ,
a t the expense of convers ion gain and noise
fi gure. Hi gh-selectivity tuned circuits can thcn
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the technical advancement of us modern
h ..ams.

In the weeks that followed my shack was
turned into an anthill of filing, soldering, bolt­
ing, testing and retesting. By now I could even
tell what all the symbols on the schematic
incant without having to look in the llond­
lXJOk. I could now identify the emit ter, col­
lector and the base on the transistors. I was
in my days of glory!

I was careful to select very stylish venier
dia ls for the variables. Then I decided to go
lnghhat and completely enclose my pride and
joy in a metal cab ine t. The local radio store
had just the one I needed-a 9x2 ::>x 15 inch
steel cover that cost me just under $ I5.

Several weeks later, after I had completed
my "Emily" as I named her, and even made
a contact, I got to wondering if high power
would give me better results. After all. taking
the transmitter with me everywhere I went
was silly .. . I didn't have a portable receiver.
Besides, the XYL complained about no leg
room.

Once again I ca refully consulted Illy techni­
cal library of literature and came lip with a
10 watt rig for mobile use. W ell that almost
brings me up to date. \Vith the car sold to
provide money for the parts and the one wall
of the garage turned into a giant chassis, I am
almost ready to begin another tinkering job.

Now where did I put that article abou t ad­
vancements ill miniaturization?

Shakily I sat at the operating position and
gleamed at my months of hard work of scrimp­
ing and scrounging. ~ly first construction p roj­
ect was completed ... a code practice oscil­
lator.

With the help of a friend I pushed the cpo
into the comer.

I told mvself this was the end. I had proved
to myself ' I could build something that I
needed in the hamshack. But it was no use,
the bug had bitten. I must now advance to
harder and more classy projects.

Shuffling a 73 out of my p recious box of
moldy radio magazines, I leafed through it for
something even I could build. I wanted some­
thing that was a challenge, but not impossible.
Something that was impressive, but didn't
have too many of those little carbon or paper
things.

There it was. My hearts desire. A QRP
transmitter for portable operation. A solid 700
mtlliwatts! And it had impressive milliamp
meters with it too!

Carefully checking the parts list, I took note
of what I had and what I needed. I was really
goin g to do a neat job on this one I kept tell­
ing myself.

The rig required a ..h4x6 inch aluminum
box. Ah-this old TV chassis would do the
trick. "Build it breadboard fashion" I thought.
Spread the parts around and give the 2~697

transistors plentv of space to dissipate all that
choking heat they build up. "After a ll" I
thought, " It has to be open to show friends

Size is
Impressive
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DAvee
DR-30 COMMUNICATIONS RECEIVER

Featuring FIELD·EFFECT TRANSISTORS

FEATURES :
• Cample" him-band coverl ge SO -10 mtters
and portion of 6 mete,s' Sta ndard-equipm.nt
9.5-10 .5 Me bind provides WWV and 31 mete,
SWl bind- ThIll position selecti vit , lor opt; mum
fidelity Ind QRM rej ection' Crystal-controlled
BFO: siperit. AM and Product det ectors ; AF
and RF gain controls' Full AGe w it h selecteble
decay l im.; S-Meter; illuminated dia l • Fly.
wheel tuning drive w ith high.ratio s plit gurs :
direct calibration on all bands' Tunable njle<
tion notch liller ; eltremel, effective noise
limiter' Transmitter type VFO ; crysta l eon­
trolled lirst oscillator ; built in crystal calibrlltor
• Low power consumption, permitting 12V

battlry Dpllation wh en desired ; AC supply
available' full transistorilation. diod e selec­
tivity switching. plug-in module construct ion,
highest qUll ity components· Rugged, s tabll
utruded I luminum chass is lor I l tu me stl­
bility ; tutur.d gr.y metll cab inet ; FULLY
GUARANTEED.

New, compact, high performance
solid-state receiver for amateur
applications

Davee's "Amateu r- Engineered" DR-30 pro­
vides the maximum in communicat ions effec­
tiveness under the most rigorous operating
conditions. all in an exceptionally compact
unit. (On ly 4" H x 7 Ys " W x 6" D.) The Field­
Effect Transistor is a revolutionary new solid­
state device w hich combines all the advantages
of both tu bes and conventional transistors and
elimi nates their disadvantages. The use of the
FET in the DR -30 RF stages provides greater
sensit ivity. better image rejection and excep­
tional freedom from cross modulation or over­
load ing on strong signals. Engineered to meet
th e needs of th e most demanding amateurs•
no matter the preference in bands or modes
of operati on . $3895DDAVCO DR-3D RECEIVER

FOf turther information and illustrated brochure. wtite:
DAVCO ELECTRONICS, INC.

P.O. Box 2677. 2024 South Monroe Street
Tallahassee. Florida 32304

STOP BY TO SEE US AT THE ARRL CONVENTION IN BOSTON
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Don W iggins W 4EHU
7 110 Cone Hills Ci rcle
Orlando, Florida

• '1' ­••

FSK Principles

One of the simplest problems that faces the
new HTIY'er is adapting his transmitter to
FSK. Strangely enough, th is job seems to be
a stumbling hlock for many. T h is article will
cover the principles of one of the simplest
and most widely used methods for frequency
shift keying. Also, methods for obtaining local
copy while transmitting will he discussed.

Basic principles
In order to transmit HTTY signals, the

transmitter frequency is shifted between two
different frequencies. The standard method
for amateur use is to use the higher frequency
for ~IARK and the lower frequency for
SPACE. Remember; "LS~IFT"-Low Space
.\ Ieans Fine Teletyping! The standard shift for
amateur and ~lARS lise is 850 cps. The FCC
requires the shift to be less than 900 cps and
many amateurs are experimenting with narrow
shifts as low as 100 cps.

The basic idea ill shifting a transmitter is

to cause the keyboard to switch a reactance
in and out of the oscillator circuit in such a
manner as to change its frequency. \Vhile this
reactance call be either an ind uctance or a
capacitance, capacito rs are usually used since
they are cheaper and have lower loss. To ob­
tain the space, or lower frequency, the capa­
city is switched across the tuned circuit in a
\'1'0 or the crys ta l ill a crysta l oscillator. For
the mark signal, the ca pacitor is switched out
of the circuit. It would be very difficult to do
this switching mechanically so some type of
electronic switching is generally used. A diode
makes a very simple and effective electronic
switch . By reverse biasing the diode, it looks
like an open circuit and by applying a large
forward bias, it looks like a short circuit. If
the forward bias current is made small, the
diode will look like a resistor instead of a
short circuit. Thus, by varying the b ias, we
have an electronically cont rolled resistance !
T he switching from reverse to forward hias

Fig. 1. Simplified diode FSK circuit.
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Don is a communications engineer at the stor­
tin Co. with RS EE and MSEE [rom U. of
Florida and Prof. Engineer degree from Stan­
ford. lie's a great RTTI' fan and has icrittcn
many articles.
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Fig . 3 . Simple, practicol FSK ci rcu it.

, .
+1(» TO I~
REGU...lTED

TIle FSK circuits shown above are quil l'
simple but there are a few practica l problems
which need to he considered. T he first p roh­
lem involves th e cho ice of di odes, Vacuum
tulle diodes a re very well suited and are stable
and reliable . The 6AL5 ami ]2AL5 miniature
types are commonly used alt ho ugh the 6H6
and 1211 6 are often used ill surp lus VFO's
such as the ARC 5 series . Of course, heater
power must be supplied to these d iodes. ~lany

of the point-contact germanium diodes work
very well if simple p recautions a re taken, One
of the best types is the 1:\' 100 (or 1:\'99)
which has a very h h~h buck resistance and is
ve ry small. Howeve r, th e more co mmon 1:'\69,
1l':34A, and simila r types w ill do a very good
job. Jun ction diodes, such as silicon power
rec tifiers arc not too sa tisfat'tory due to th eir
high junction capacitance when reverse biased .

T he second problem is tha t of elimina ting
"key clicks" which ca ll prod uce excessive ill ­
terference iust as ill C\ V. The nroblcm is
easily solved hy using a simple Re network to
soften or slow th e trau sition from \tAHK to
SPACE.

A simple circuit which fulfi lls these req uire­
ments and is easily built is shown in Fig. 3. It
can he added to a lmos t any ~'FO and provides
smooth. stab le frequency sh ift. In this circuit .
the normallv-closed kevhoard removes tlu-

• •

vo ltage from the d iodes nud the capacitance C
is effec tivelv disconnected from the oscillator.
Note that this capacitor wh ich produces the
desired frequency sh ift is connected to the
"FO cathode, siocc th is is a relatively low im­
pedance point . ~ Io - ; t modern oscil lator circu its
have thei r cuthodcs above grollm] for HI". If

Pract ical FSK circuits

d ue to a charge bu ilt lip on C2 which com ­
pletely isolates the external keying circuit from
the oscilla to r. If shielded leads a re used from
the diodes to the external keyboard, etc.. little,

trouble with hum or no ise p ickup should be
encountered. W hen the key is open, forward
de curren t can flow through both diodes as
before, producing the des ired low space Ire ­
q ueucy.

Ixr
I12 R I12 R

.0-1
Fig. 2 . Simplified diode FSK ci rcui t fo r " spcce­
low" cond ition .

can be done remote ly b y the te letypewrite r
keyboard.

Fig. I shows a very simplified version of a
diode FSK circuit which will illustra te how
this can be done. Fig. I n would be the high
frequency cond ition and Fig. III would h e
the low freq uency condition .

\Vhen th e key is open. as in F ig. l a, the HF
voltage present a t the oscilla to r tank circuit
is rectified by the diode. causing the capacitor
C to charge up to the polarity shown. This
negative bi as on the diode causes it to be re­
versed bi ased and to look like an open ci rcu it.
Thus, the capacitor C is e ffectively discon­
nected from the tank circuit and the frequen cy
is determined b y the oscilla tor tunin g capac­
itor. In Fig. 1b, the key is closed and the
diode coducts due to the exte rnal battery. The
res istor H controls the current 1 through the
diode and consequently controls the e ffective
resistance of the diode. T he diode is a non­
linear device; that is, the current through the
diode does 110t change in proportion to the
voltage across it. D ue to th is characteristic,
effective resistance of th e diode (the ratio of
the incremental volta ge across the diode to the
incrementa l current through the diode) will
change as the de current through the diode is
varied. If this de current is large, the d iode
resistance will b e verv small and the full ca­
pacity C is connect~d across the oscillator
tank, lowering its frequency a maximum
amoun t. If the de current is reduced by in­
creasing H, the diode resistance is increased
and a smaller amount of capacitance is ef­
fectively across the tun ed circuit and th e [re­
fluen cy sh ift is less.

You mav notice one d ifficult v with the ci r­
cuit shaWl;. If the key represellt~ th e ke yboard ,
then the low frequency would be for the key­
hoard co nta cts closed ( ~IA HK cond ition).
Howeve r, we want the SPACE to h e the low
frequency. Also, when the key is open , the
leads Irom th e diode to the keyboard a re
" floa ting" am] might cause trouble with hum
pickup. To solve these problems. a circu it
shown in simplified form ill F ig. 2 is used. In
this ci rcuit the kev when closed cuts off the, .
diode current by bypassing it to groun d. A sec­
ond diode in series will become reverse b iased
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Fig , 4 . Typical var iation in sh ift with diode circu it.
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Obtaining local copy
" 'hen transmitting FSK with the circuit of

Fig. 3. the kevbonrd operates on lv the FSK
circui t and does not prin t " local·COPY," To
monitor what yon are transmitting, it is· neces­
sa ry to tune your receiver exactly to vour
transmitter and to allow the RTf'\.: converter
to operate the printer. The receiver gain muvt

Fig. 5 . Recommended keying circuit to obtain loca l
loop copy.

Shifting crystal oscillators
Manv crvstals can be successfullv shifted

850 Cp~'i using diode shifters. Howe\:er. some
will quit oscillating before sufficient shi rt can
h e ob ta ined . The circuit shown for VFO's cuu
be used with slight changes. The shift cupuci­
tor C is connected to the oscillator grid and
the shift pot is eliminated. Sufficient current
is bled through the d iodes to cause them to
conduct completely instead of partially. Thus
the diodes are act ing as switches instead of
variable resistors . The shift capacito r C is ad­
justed to obtain proper shift. vlost ex isting
crystal oscilla tors will be found to he unsat­
isfactory for shi ft inj:.1; due to high fixed capac­
ity across the crystal circuit. It is better to
build a new oscillator tak ing great care to
keep stray capacity down, such as lIS ill!!: "en'
short leads in grid circuit. etc . A high gm tube
such as a 6:\K.5 is the best choice. The disad­
vantage of the crystal-FSK circuit is that usu­
ally there is no margin for zeroing-in on a net
frequency since all possible "pulling" needs to
he utilized for shifting. It is possible to adapt
the va circuit that is popular for mobile ssn
rigs to provide a tunable crystal-FSK circuit.

the shift adjust pot for higher frequency bands
where the oscillator frequency is mult iplied .
To illustrate the effect of va rying the diode
current with the pot, Fig.... shows the fre­
quency sh ift vs. diode current for a Heathkit
VFO using this circuit with 11"69 diodes at

3600 kc.
.2 ...... LO

"""" """'"''''''

this ~Sll 't th~ case in your VFO, yo u can tap
the ' FO COI l a few t Ul"II S from the ground curl.
When the keybourcl is opened, the diodes con­
duct p artiall y due to the forward diode cur­
rent \~'hich flows. This causes a port ion of the
capacity C to appear in the \'FO circuit low ­
~~ing the osc.!lIator. frequency for the 'space
sign al. The ..tik resistor and .00:> pf capacitor
:l.:l as the key-click fi lter since the He charge
tunc causes a gradual frequency sh ift (about"1
ms) rather than an abrupt shift. Shnilarlv
when the keyboard closes, the gradual d i~~
charge of the He circuit softens the shift back
to ~[AHK.

The part of the circuit shown ill dotted lines
should be mounted as close to the VFO tube
as possible. Many YFOs will have room to
mount a tie-point strip with the components
shown right in their shield cans. To avoid a
permanent m odification of a VFO. the cir­
cuit can h e built in a small shield box mounted
near the VFO and the connection to the tube
cat~ode made by wrapping a small piece of
solid hook-tip wire around the cathode pin.
The shift adjustment pot may be mounted ex­
ternally from the transmitter if desired. I t can
be on the RTIY converter panel or near the
keyboard. A shielded lead to the pot is recoin­
me~ded to prevent noise and hum pickup.

1 he value of the dropping res istor H wil l
depend on th~ value of the regula ted vultagl'
you have avai lable. T his circuit draws onlv ' 1

mi.lliampere or so from this voltage source· s;)
this can .usually be obtained from a \ ·n tube
already til the transmitter or the HTT)" COII­

verter, or one call be added to am" convenient
power supply. The following initi:;1 adjustment
procedure is suggested . Choose H to provide
about 50 volts at the top of the sh ift pot with
the keyboard "open ." Now with the pot wiper
at the. top, adjust trimmer (sh ift cnpncitnuce] C
for slightly more than R50 cps shift Oil the­
lowest frequency band to be used. If Insuffl­
cient shift is obtained with maximum C, either
decrease R to get more d iode conduction 01'

parallel C with a small mica capacitor. wheu
proper sh ift is obta ined 011 the lowest fre q ue n­
cy band, the shift can h e red uced b y use of
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KW-80, 1 KW

75 meter coil
13.50

KW·40, 1 ttw
40 meter coi l

8.95

KW·20 , 1 KW
20 meter coi l

6.95

KW· 15. 1 KW
15 meter toi l

&.25

KW· 10, 1 KW
10 meter coi l

4.45

•

~AYTHEO~
RAY T H EO N CO M PA NY

213 East Grand A~enue,

South San Francisco, California 94080

Now . . . BI G-K . . . an improved
Top-eider mobile an tenna with
one kilowatt p.e.p. coi ls."
Compare these new low prices
for a KW rated mobile antenna!
Manufa cturing costs have been
lowered by quanti ty production,
new techniq ues. Savings a re
passed along to the customer.
BIG-K retain s hinged co lumn
with fast release, positive lock­
up- a llows coi l and top whip
assembly to fold over. New .. .
lower in price ... better.

O(KW coi l s only-except fo r TW-1 60

WMW·8

rcru-cver mast
and adjus table
whip for KW
coils. 93" .
(Bumper mount

13.50
WMW·D
Fold-over mast
and adjus table
wh ip for KW
coi l s. rtv,
Weck mount.)

13.50
TW· 1&O
300 watt.
160 meter coi l

5.80

--
high power

antenna at a
low power price

be reduced to prevent overload. Wbile this
method allows continuous monitoring of th e
transmitted signals. there are some drawbacks.
Beside the obvious difficulties in switching re­
ceiver gain and returning in case the other sta­
tion is not right on your frequency, there is a
problem in keeping the keyboard contacts
clean. These contacts arc subject to collection
of an oil film along with dust and dirt. III t ile
FSK circuit, they break only about 1 rna of
current. This is not sufficient to keep this film
"burnt off" as is the case when the 60 rna
magnet current is being interrupted. Also. all
spark-suppression filters must he removed from
the keyboard circuit when driving the FSK di­
rcct or these will cause bias distortion. Then
these filt ers are not available for local loop
operation.

A method which gets rid of these problems
is to operate the keyboard and printer in series
in a local 60 rna loop along with a polar relay.
The relay contacts then repeat the keyboard
pulses to the FSK circuit and the printer pro­
vides direct local copy. A polar relay is used I
rather than an ord inary single-coil relay which
would cause pulse distortion dur- to its differ­
cnt pull-in and release currents . The ci rcuit
shown in Fig. S is a simple way of using this
method.

A DPDT send-receive switch (or re lay op­
erated from transmitter S-R relay) changes the
printer magnets from the converter for receiv­
ing to the local loop for transmitting. \ Vith
some converters, the polar relay and keyboard
can he permanently con nected into the printer
loop and the keyer tube circuit can supp ly
local loop current for transmitting by means of
a '11OId" switch or relay. In mounting a polar
relay, be certain to mount e ither vertically. or
if horizontally, so that the relay a rmature
moves in a horizontal plane.

The relay contacts are enclosed and fr ee
from dust and dirt. Clean frequency sh ift key­
ing is easy to obtain. Another advantage of
th is method is that it allows the sh ift to he
eas ily reversed by means of an SPDT switch.
This feature is needed for some transmitters
using heterodyne VFO's where the upper beat
frequency is used on some bands and the
lower beat on other hands.

Summary
Adapting a transmitter to FSK is one of the

simplest and easiest jobs in getting on the air
with RTTY. If you see the principles involved,
the construction and adjustment of the FSK
circuit should prove very straigh tforward .

... W4EH U
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E. R. Lamprech t W SNPD
Rt . 3. Box 20 7
Vic to ria. Te xa s

Build this simple adapter for low-cost
panoramic display of the VHF and UHF bands.

Panoramic Reception
for VHF-UHF

Fig. 1. Ve rt ica l scope connect ions to receiver.

ra nge. This same sawtooth waveform is a lso
fed thru another level control to a voltage
variable capacitor or varicap , diode . This di­
ode is in the frequency determining circuit of
a triode rf oscillator. This loca l oscilla tor is
set up Oil the same frequency as the oscilla tor
in th e receiver or converter used. W hen the
sawtooth volt age gets to the varicap. the oscil­
lator cha nges freq uency in step with the spot
going across th e scope tube fa ce . Meanwhile
th e vert ica l circuit in the scope is looking at
the receiver if output and when a signal ap­
pears it ca uses the spot to b e deflected verti­
ca ll y. Thus, for each signal, a "pip" appears
0 11 th e scope base line to indica te a signa l.
the frequency of this signal can he determined
hy its rel ative position from left to right. Since
the sweep for the spot and th e local oscillator
arc from the same source and "in step" th e'
pips will remain sta tionary. The level control
ill th e vnricnp circuit becomes the hand wid th
co ntrol.

T he pip can be if voltage or this voltage can
be detected by a diode. Fig. I shows the two
methods a nd their resu ltant displays. In the
case of looking at th e if directly, th e vertical

The serious VHF-UHF operator is inter­
ested ill what's going on over a relatively
large freq uency spectrum, A panoramic re­
ceiver of some type can be a great help.

Usua lly the adapter scans the if of the re­
ceiver and d isplays what is p resent in the if
passband on the face of a cathode ray tube.
As the receiver is tuned in this case, the dis­
play moves, with th e signal heard in the
speaker bein g d isplayed in the center of the
CHT. However, th e range of frequencies seen
0 11 th e screen at any one time is about 100 kc
or less d ue to the selectivity of the receiver if
system and/or th e front end selectivity. ]f the
receiver is left tuned to one spot on th e VIIF
band, Ol dy 50 kc each side of that point is
visible 01 1 th e CHT. T hat's not milch range
compared to th e lim its of any V HF or UH F
hand.

There a re other methods of obta ining pano­
ra mic displays uud the following is a descrip­
tion of a usable un it. This simple gadget will
allow a standard oscil loscope to be used as the
screen . In addi tion it will allow a much la rger
portion of the hand to be observed at one
time, in Fact all of the band in some cases. The
amount of band viewed is variable and one
"pip" or signal can be centered and "b lown
up" to check modula tion and to b e heard in
the receiver speaker. In this case the spectrum
viewed is just the hand width of the receiver.

A dual triode is connected as a sawtooth or
swee p generator just like the one in an oscil­
loscope. The output of this is fed th ru a level
control to the horizontal input of a regula r
osci lloscope. T his control varies th e wid th of
the d isplay and doesn't affect the frequency

Ed is a self-employed comm unications equip­
ment maintenance special ist and li e also uiorks
on the family ranch . l l is main interest is V II F.

lAST I.F. n.. lAST LF. TVllE
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Fig . 4 . Interconnect ion block diag ra m .
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Fig . 3 . Ponadopter switching.

give t!le most frequency change with a given
capacity change. A limit to this is reached
when the "Q" of the circuit becomes too 10\\'

to a llow oscillat ion. Some types of diodes will
',lan' a lower "Q" and may be the limiting
factor on the frequency range covered .
. In the circuit shown, a regular power rec­

tifier diode (silicon) is used as the varicap.
O ne with a 400 to 750 volt peak inverse rat­
ing is adequate. Individual units will have
somewha t diffe rent cha racte ristics as to
"Q", d e bias needed for a given capacity and
capacity ra nge available. Almost any will work
hut tr y a few if available and see if one of
th em might be better than the rest.

A regular va ricap or varactcr may be used
but be ca reful not to exceed the piv rating.
The circuit shown will exceed these ratings
and sho uld be modified at the "X" points in
the high side of the diode bias control and
the band width control. A suitable resistor
may he inserted at these points to limit the
voltage the controls lJlay p lace across the di­
ode. These resistors may run to several meg­
ohms . Leave out th e diode until you have in­
sta lled the resis tors by tria l and then run the
controls all th e way up and measure the de
bias with a VTV~l and the sweep with your
scope and be sure it isn't too much for the
varactor you choose. This is not a problem
with the power diodes used in the circuit as
shown. More frequen cy range may be ob­
ta ined with the varactors but other problems
appear. T he RF voltage a t the grid can over­
ride the small bias used. A 100 pf a t 4 volt
diode tapped down on the coil between cath­
ode and ground thru a 250 pf condensor with
de hias of about 4 volts (using 10 meg resistors
in the "X" positions) will cover a ll of 2 meters

,

. o~iT~~

Fig . 2 . Ret race blanki ng (optional) .

amp Ji?ers ill t~l e scope have to be capable of
handJlI1g the rl frequency. .\lany scopes will
show . up to 5 megacycles.

" '.hen the spot (;11 th e scope filii shes its
rela tive ly slow trip from left to right across
the screen, it has to come back to the starting
place. Due to the ra pid fall off of the saw­
~ooth vo~tage from its peak va lue, this journey
IS made III much less time. The resul t is a dim
line acr~ss the scope from right to left. Signals
present 111 the vert ica l circuits at this time will
be seen as dim "ghost" images, greatly wid­
ened because of the speed of the retrace. If
the electron beam in the CHT can be cut off
during this period, th is retrace can be elim­
in~ted. If this is desired , a triod e grounded
gn d circuit is included to feed a pulse fr om
the cathode of the sawtooth oscilla tor to the
CHT cathode in such a way as to bias it to
cutoff at the right time. If the scope has' a
"z" axis inp ut con nect ion this probably co uld
be used. In the HCA \V033A used at this
QTH a coupling capaci tor was added in th e
scope from the ca thode of the C RT to a
phone socket on the Front panel. The retrace
~lan killg pulse is fed ill he re nud p uts a post­
t~ \'e pulse 0 11 the e HT ca thode at the right
tune to cut off the spot . This cathode has
about 650 volts negative and the p late of the
b lanker a co up le hundred positive, so better
use a good pair of .1 ~ I f a t 600 volts in series
or something be tter for the coupling capacitor.

T he other half of the b lanker is used as a
buffer for the osci llator to isolate it from the
receiver circuits. This a lso makes it possible
to "swamp" the outp ut of the adap ter to keep
from overdnvmg the receiver circuits.

Of course you will use small coax or shield ­
ed cable for a ll interconnections between
scope, receiver and adapter. Parts layout is not
cri tica l, but keep lead lengths down and
mount the HI" parts solidlv so calibration will
hold . .

The HI" osc illa to r ill th e unit can be almos t
any type as long as it is capable of covering
the desired frequency range. Extreme stab ility
is not needed as a small freq uency shift wiil
not be noticeab le if a large portion of the
band is being scanned. \ Vi th a given circuit,
a high ratio of ind uctance to capacitance will

1.--, C.o5
recov
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because of the front end selectivity of the re­
ceiver. However from 14 to 14.5 can be cov­
ered with most receivers . This would give you
500 kc of any VH F band depending on which
converter you switched to. Also coverage of
twenty mete rs which is rumored to be still in
operation.

In any case th e unit sho uld h e arranged so
it can be switched in and the regular tuning
oscilla tor or crysta l out and vice versa, with
jus t th e fl ick of one swi tch . T he oscillator
sh ould he d isabled when normal tuning is
used to keep down any odd bird ies that m ight
appear.

A few things to keep in mind when build­
ing the unit to use with a particular receiving
setup : The more ra nge you cover, the less dis­
tance be tween pi ps and the less you can tell
of thei r nature. If you put a fair ly good dial
on the bnndset va riab le condenser in the oscil­
lator you can center a pip and kee p it centered
while you reduce the sweep to zero and look
at that signal alone and hear it in the speaker.
On a dead VHF or UHF band a signal com­
ing on wi ll cause a low freq uency note in the
receiver speaker. Vary ave, bra and volume
settings for best results. If different select ivi­
ties are available on the receiver see which
works best. If noise pulses from a 60 cycle
source stand still on th e screen, change the .1
uf condenser or the 180 k resistor in the saw­
tooth oscillator slightly so it will not sync with
the noise . This will make it easier to d istin­
guish between signals and power line noise.
T urn the r£ gain down so that noise is jus t
visible on the base line. You can spot check
with your own transmitter or excite r to d eter­
mine the frequen cy range covered . Be sure
and compare your ability to detect weak sig­
nals with the scope to resul ts you get by listen­
ing to the speaker and manual tuning with the
b fo on.

Fig . 5 . Pcnodopter circuit.

easily when used as shown with a 2 meter
convertor to a 14 me receiver. As more hand
is covered it becomes more likely to ge t a
spurious pip somewhere along the base line.
Actually the power diodes are easier to work
with in tube circuits and give plenty of fre­
quency range. The low voltage hi gh capacity
dlodes are ideal for lise in t ransistor circuits.
Those of you who believe the little rascals
are here to stay could convert the circuit to a
transistor operation.

The frequency ra nge of the oscilla tor will
depend on the receiver or convertor it is to be
used with. The injection may be made into the
crystal socket of most converte rs and in this
case it may be one half of the crystal operat­
ing frequency. An example is the much used
2 meter converter working into a 14 to 18 me
receiver. The crys ta l in these converters is
usually marked 43.33 me. The output of the
crysta l oscill ator is tripled to 130 me and the
result of mixing this with 144 to 148 me is
the 14 to 18 me yo u feed into your receiver.
So if a sweep frequency of 2 1.66 to 22,33 me
is put in where the crysta l was the result is
a 144 to 148 me sweep which Comes out on
14 me. Tune your receiver to 14 me, connect
up the scope and adapte r and you will b e
looking at 144 to 148 on the C RT screen, Of
course in this case you are getting 6 times
multiplication of the sweep range by the mul­
tiplier chain in the converte r. Resistor HI
across the output of the buffer is to keep the
crystal oscillator from generating spurious f re­
quencies due to overdrive. This resistor looks
pretty low but even less can be used. If too
much oscillator voltage gets across the large
resistor in the crystal oscilla tor grid circuit the
tube becomes a good harmonic generator and
lots of strong "birdies" appear on the screen.

Another place to insert the sweep oscillator
output is the mixer stage in the hf receiver.
In this case not so much range is available • • . W5NPD
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Super-combination for trensceiving•••

AC-3 Power Supply for
T-4 and T·4X: $99,95

All T-4 features plus

• Solid State VFO and

• XTAL Oscillators •••

Model R-4A $ 3 9 9 S 5 Amateur Net

R-4A Features
Solid State Linear permeabilily luned VFO with 1
Kc d iv isions. Gear d riven circu lar d ial. High me­
ch anical , elec trical, an d temperature sta bility.

Covers ham ba nds 80, 40, 20. 15 meters completely
and 28.5 to 29.0 Me of 10 meters w ith crysta ls fur­
n ished.
An y ten 500 Kc ranges between 1.5 and 30 Mc can be
covered with accessory crystals •• • ( 160 meters. MARS,
etc 5.0-6.0 Me not recommended).
Four bandwidt hs 01 se lectivi ty , OA Kc , 12 Kc. 2A xc
and 4.8 Kc.
Passband tuning g ives sideband sel ection w i thou t
retuning.
Noise blanker that works on CW, sse. and AM is
bui lt-i n.
Notch filler is buill- in.
100 Kc crysta l ca librato r is bui lt -in.
Product detector for SSB/CW, diode deleclor for
AM.
Crystal LaUice Filter gives superior cross modulation
and overload characteristics.
Compact size ; rug ged construction.

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

Give:
Separale c onlrol of receive an d t ransmit frequencies
Transceiver operation w ith frequency c ontrol by either Rcvr o r

x mtr
Coverage o n 80. 40, 20. 15 meters completely and 28.5 to 29.0 Mc

of 10 melers With c rystals furn ished
Four extra 500 Kc ra nges can be covered with accessory crystals

(1 60 meters, other 10 meter ranges, MARS, etc.j

~~!!!!!!!!!!~:~M;O:d;e:I~T~-=4;X, Amateu r Net :

The n ew The
R eceiver·

+ ultimate
controlled In
E xciter •• •

I
transceiving

Model T-4 $ 2 S S 9 5 Amateur Net

Complete Transmitter
(LESS POWER SUPPLY)

Cove rs all Ham Bands 160 lh ru ' 0 meters.
Covers MA RS and Other Frequencies betw een ham
bands.
Upper and Lower Sideband on all frequencies.
Automat i c Transmit Recei ve Swi tch ing on CW (semi
break-in).
Controlled Carri er Modu lati on for AM is c ompletely
compatibl e with SSB linear amplifie rs

VOX or PTT on 5SB and AM buill-in.

Adjust ab le Pi·N etwor k Output
Two Crystal l a tti ce Fi llers for sideband selection .
2.4 Kc bandwidth.

Transmilling AGe prevents flal topping.

Sh aped Grid Block Keyi ng w ith side tone output.
200 Walt s PEP Input on S5B- 180 watts inpu t CWo
MeI er indicates pla te current and relative outpu t.
Compact size ; rugged construction .

•
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J im Fisk WA6BSO
1560 Glenc rest Court
Sa n Jose, Cali forn ia
Photos by J im Ha rvey WA6 1AK

UHF Grid Dipper
In answer to your pleas for complete plans for a good UHF
grid dipper, WA6BSO has written his up. It covers 300­
680 mc and you can even use a precalibrated dial if you
follow his instructions carefully.

When buildi ng or testing equipment for the
420 m e band, ama te urs invariably rtm into the
problem of, "Where am IP". It becomes a little
difficult to tell whether yOli are ac tually in the
band or somewhere nearby. The uninitiated

24

will counter tha t yon should be able to figure
close enough , afte r all the Land is 30 me wide;
but even the experienced old t imer will COIl ­

fi nn that this just isn 't so.
The 420-450 me amateur band ralls be-
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Fig. 1. Schema t ic of the rf head of the UHF g ri d
d ipper.

familiar kit-type grid -d ip per. This is helpful
to the ham who docs not have access to com­
mercia l equipment for calibrat ion purposes. By
llsing the layout and parts described in this
a rticle, the precahbrated d ial illustrated in
Fig. 8 may be used with a minimum of e rror.

Altho ugh an accessory power supply, modu­
lator and indicator arc included in this design ,
an enterp rising ham co uld use the power sup­
pl y and mete r presently available in any lower
frequency tube type grid-d ipper. Although us-
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tween the VHF and UH F television assign­
ments and there is very little to use for a
frequency reference p oint . It is nea rly impos­
sible to tell exactly where you arc without re­
sorting to expensive commercia l gear or leche r
wires. Nor is the problem confined to the ;!l
meter ban d ; when huilding crysta l contro lled
converters for 432 or 1296, it's n ice to know
that the last tnpler is rea lly trip ling and 1I0 t

doubling or quadrupling. Even wit h a 45 or
50 me crysta l, it's quite easy to tUIl C up 0 11

the wrong harmon ic. Remember that a 40 me
change a t 400 me is analogous to a 400 kc
change on 75 meters.

There a re severa l commercial instruments
that fi ll this requirement nicely, h ut the cost of
the least expensive of these would buy a p retty
respectab le all band receiver. Occaslonnllv
suitable test eq uipment appears on the surplus
market, but again , the price is p rohibitive .
The simple UH F grid-d ipper described in this
a rticle was designed specifically to economi­
cally fi ll this need. It covers the frequencies
from 300 to 680 mc a t a total cos t that is
comparab le to a low-frequen cy kit-type grid­
dipper. By using junk-box parts and smart
horsetradesmanship this cost may be substa n­
tially reduced. ] should hasten to point out
that substitution of parts in the tuning head
should be avoided jf accurate dial calibration
is desired .

T his particular grid-dipper has been dupl i­
cated severa l times and in each case calibra­
tion has been within several percent of the
origina l unit; at least as accura te as the

"

410 1<
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Fig. 2 . Powe r supply a nd modula tor fo r the UHF grid dipper.
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ing a modified low-frequency clipper is simple
and inexpensive, the power/indicator box spe­
cifically designed for the UIIF tuning head
has several fea tures that are not availab le in
inexpensive kit-type units. These include in­
ternal 1,000 cycle modulation, provision for
external modulation, and voltage regulation
which provides the necessary stability at the
ultra high frequencies.

The rf tuning head
The heart of this instrument lies in the tun­

ing head itsel f. There is nothing parti cularly
new or different about the circuit, but at these
frequencies stray inductance and capacitance
in circuit lavout and construction will seriously• •
affect the end result. All the lead lengths must
be as short as humanly possible and physical
circuit layout m ust follow standard UIIF
practice. One of the big problems in building
tunable oscillators at UHF is to obtain an os­
cilIator tha t will tune from one end of the

FIg. 3. Critical wiring araund th. 6CW4 sock.t.

II

range to the other with no "holes," frequency
jumping or instability. The series tuned 6C\Y4
nuvistnr osci llator shown ill Fig. 1 fill s these
requirements.

Insofar as possible, all the tuning head wir­
ing is done on a point-to-point basis with the
components mounted directly to the 6C\V4
tube socket or button capacitor lugs as illus­
trated in F ig. 3. To obtain the desired accu­
racy with the preculibrated dia l, this diagram
should be followed as closely as possible.

To keep stra y circuit inductance to a mini­
mum, all wiring between the coil and tube
socket is dolie with one-quarter inch wide
strips of thin copper sheet . In addition, the
rotor of the variable capacitor is connected to
the Be\\'~ grid (pin ~ ) with a short strip of the
same material. The only t ricky part of this
wiring is the installa tion of the series capacitor
C4 . This capacitor is a 500 picofarad button
type mounted as shown in Fig. 5. The "S"
shaped bracket ("A") is made from a one­
quarter inch wide copper strip, one and one
half inches long and soldered to the mounting
stud of the capacitor. Connection to the 6C\V4
plate (p in 2) is made with the soldering lug
on top of the button .

Connection to the stator of the variable ca­
pacitor is accomplished with another short
strip of thin copper as shown in Fig. 5 ("B").
This piece of copper is bent so it touches both
stator mounting pins when the unit is assem­
b led; then it is soldered in place.

The oscillator and tuning mechanism are
housed in a standard 2J4 X 2~ X 4 inch chassis
box laid out as shown in Fig. 4. Although the
author's unit is based on an L~IB type 107
chassis box, other manufacturers have simi­
larly sized boxes which are equally suitab le.
The layout of the enclosure is straight-forward
and no difficulty should be found in duplicat-

Tl MAWINI
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screw holes are drilled with a standard J' inch
drill to pass 4-40 screws; %2 inch holes will
be required if 6-32 screws are used.

The dial window is cut fro m a sheel of >1.
inch clear plastic to the dimensions shown in

chassis cover, d ia l, connec to r insula to r, oscillator support and oscil-

DIAL
WINDOW

= ,
-6 0-

IIA 0 1.... -.....
I-0 0 ~-
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Fig . 4. Layout of the tuner chassis,
la tor support angle .
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ing it. The dial and coil socket cutouts are
made hy drilling or punching round holes and
then cutting out the area between them as
shown in the drawing. This is easily done
with an Adel "nibbling" tool. All of the small
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Fig . 5 . Exploded view of the connections between
the 6CW4 and the coil socket .

Fig. 4. A hairline is scribe-d in the center of
this window; if a more d istin ct line is desired ,
this scribe mark Illa y be filled in with black
india ink. After the tuner enclosure is COIll­

pleted, this dial wind ow is epoxied in place
over the dial cuto ut.

The coil socket is made b y installing two
banana jacks (E. F . Johnson type 108-740) 0 11

l }1fl inch centers ill the Teflon connector insu­
lator illustrated in Fig. 4 (if Teflon is not
available, Polyst yrene may be used). This
"socket" is installed over the la rge oblong hole
cut in the end of the chass is. The screw holes
used for mounting the connector insulator are
match-drilled to the holes in the insulator it­
self. In this way it is p roperly mated to the
enclosure. Altho ugh nylon attaching screws
were used in the original model , they are not
necessa ry and regular metall ic screws will not
alter any of the oscilla tor's characteris tics .

To reduce stray capacity to a minim um, the
oscillato r circui try is moun ted on an insulating
sheet. Teflon was used for this purpose in the
original unit , but epoxy board with the copper
peeled off would he perfectlv suitable. Sheet
polystyrene is not too desirabie in this locat ion
because of its susceptibility to heat. The en­
velope of the 6e\".... gets very hot and the
ambient temperature within the confines of
the small chassis is quite high.

The genera l layout of the Teflon oscillator
support and associated support angle are also
shown in Fig. 4. T he angle is cut out from a
p iece of ~~G inch alum inum sheet and bent in
a vise to form the angle. \Vhen these two
pieces a rc mated together, the metal angle
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will probably inte rfere with the lower nuvistor
socket mount ing screw. It must be drilled out
using the hole in the oscillator support as a
guide. This additional hole is not shown he­
cause its exact loca tion will vnrv from un it to
unit and depends upon the accurucv with
which the parts are laid out. .

The dial mechanism is not complicated, but
it is hard to ascertain from the photographs
exactly how it is put together. The exploded
drawing of Fig. 6 should help in this respect.
The vernier mechanism is an Eddvstone 10: 1
planetary drive that provides b~th smooth
action and repeatability in a small package.
Although this unit is manufactured in Eng­
land, it is available from many of the larger
e lectronics parts houses in this countrv.!

Substitution of similar drives should 'be per­
fect ly satisfactory as long as they don't extend
more than one inch beyond the front panel
of the tuner chnsssis.

The vernier drive is connected to the vari ­
able capacitor through a ~ inch polystyrene
shaft l -~ inches long and the us ua l "~ to ~ ..
shaft co uplers. Polystyrene or some other in­
sula tor must he used here because the ro tor of
the capacitor must he isolated from ground .
Because of the space limitati ons inside the en­
clos ure, the coupler at the variable capacitor
end of th is shaft is only one-half of a standard
coupler. A standard "~4 to }4" co upler is sawed
in two and one-half is epoxied to the end of
the polystyrene shaft. Save the other half; it
will he used fo r the dia l d rum hub .

The 8 pf variable capacitor was designed
for screwdriver adj ustment and its 116 inch
shaft must be made compatible with the
sta ndard coupler. This is accomplishe-d with a
bushing made from sheet copper. A short
p iece of ~~ inch wide, ~~~ inch thick copper
strap is formed around the capacitor shaft and
takes lip the slack between the shaft and the
coupler.

The drum dial in the original unit was
made from the metal top of a Johnson's Shoe
Shine Kit (....9¢ at the loca l grocer's), but any
similar closed cylinder 1-1116 inches in diam­
eter and about 1-1YJ.6 inches long should be
suitable, other diameters will void the accu­
racy of the precabbrated dia l. The "skirt" or
bottom rim is cut off the metal can at the cir­
cumferential notch and a ,~ inch hole is drilled
in the center of the top. The remaining half of
the ~ inch shaft coupler that was le-ft over
from the polystyrene shaft is then epoxied in
place over the hole to provide a dial drum
hub. Another hole is drilled in the side of the

' Arrow Electron ics . 900 Rt. 110, Farmingdale, N ,Y, $1.50.
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DRIVE ASSEMBLY - SIDE VIEW

box with a plast ic cab le damp mounted in a
hole provided immediately ad jacent to the
oscilla tor support angle ami exits th rough a
rubber grommeted hole at the front end of the
enclosure. There is not enough room at the
rubber grommet to use a cable clamp, so the
cable is epoxied to the box at thi s point . Be­
fore insta lling the cab le, however, check for
sufficient clearance between it and the dial
drum. It will probably he necessary to route
the cable a long the corner of the chassis to
ga in el lough cleurunce.

Power indicator modulator

2.

Tile power/ indicator unit is housed ill a
standard 9 x 6 x ,5 inch uti lit y box (Bud type
AU-10-10 or eq uiva lent). The layout of this
circuitrv is not a t a ll c ritica l, and just about
anythill·g that suits the builder may be used.
The onl y particular caution that must be ob­
served is with the tra nsistorized 1 kc phase
shift oscilla tor. This unit is bui lt on a piece of
perforat ed epoxy board (Vector 32AA18) J·=}l l;
inches wide and 1-11.11; inches long. To pre­
elude any GO cycle p ickup, this board is sit­
ua ted on the opposite side of the chassis from
the power transformer.

In the author's case a ll the power/indi cator
components were mounted 0 11 a 4 x 5 x 1
Inch aluminum chassis. This chass is was then
mounted to the front panel of the utility box
with the phone jack and power plug mountin g
uuts. Two large diameter holes ( 1 · ~8 inch) a rc
punched in the rea r panel to provide access to

/,COUP\.f R ~o. I

PlJJG·1N COIL

COU f'L ER ~o 2

can lHd inches from the top; this provides ac­
cess to the shaft coup ler on the rear end of
the vernier drive.

The precahbrated paper dial may now be
cemented in place. If s a good idea to cement
a piece of white paper the same size as the
dial between the dial and the drum. otherwise
the label 0 11 the can will show through the
paper dial. Rubber cement is recommended
at this point to prevent exce-ssive wrinkling
and distortion of the dial.

When all of the dia l part s are completed ,
they are put together as shown in Fig. 6. It 's
a little crowded in the small box. but a ll of
the parts iclll fit. However, in order to get all
of the dia l machinery into the box in the right
order, a correct assembly seq uence must he
followed . First the polystyrene shaft and cou­
pler are inserted into the dial drum from the
rear. Next insert the Eddvstone drive assemble
through the hole in the front panel and mate
it with the end of the polystyrene shaft . Place
the bushing over the capacitor shaft, attach
the polystyrene shaft and tighten the co upler;
a lso tighten the coupler a t the back end of the
Eddystone drive thru the access hole p ro­
dded in the dial drum . Ins ta ll the vernier
drive mounting screws. Now completely mesh
the capacitor plates, center the low edge of
the dia l in the window and tighten up the
dia l drum huh. Disassembly must be nccom­
phshed in reverse order.

The tuning head is attached to the indica­
tor/power unit through a four-conductor cable
three feet 101lg. This cable is a ttached to the

MAY 1966

Fig . 6 . Assembly of the d ia l.
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Fig . 7 . The coils for the UHF grid d ipper ,

the fuse holder and to pass the AC power
plug. A chassis handle (Bud H-9168) on the
top and rubber feet on the bottom just about
complete the unit. There is one other addition
however; five pairs of %:: inch holes, drilled on
1 ~ 'i 6 inch centers along the rear edge of the top
of the box provide convenient storage for the
five frequency determining coils. A coat of
sp ray paint and some Datak "Lctrnsct" dry

transfer labels are the finishing touches.

Calibration and operation
\Vithout access to existing 420 me equip­

ment with known frequency characteristics,
exact calibrat ion in this band is impossible.
However, this grid-dipper may he checked on
the other ranges with the aid of an all-band
television receiver. If the circuit layout and
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I 5 5yO , 5~0, I ,5~~ I~~ 1, I~:r~, I , ~T~

Fig. 8. Full size dial scale .

construct ion techniques described are closely
followed, good correla tion can b e obtained
and reasonable accuracy insured . The bands
that are likely to he the furthest off are the
lowest and the highest. In the lowest the coil
spacing is quite critical and in the highest a
slight change in length will move the fre­
q uency several megacycles. An accuracy of 2%
at 600 me is plus or minus 12 me; close atten­
tion to the specified dimensions sho uld provide
accuracy better than this.

Opera tion of this grid-dipper is exactly the
same as any lower frequency unit. It may be
used in determining circuit resonance. detect­
ing para siti c osci lla tions or as a signal genera­
tor. Because of its extended range, it has been
fo und to be vpry useful in determining the
series resonance point of 1'[ chokes and ce~

ra mie b ypass capacitors.
In the detect mode, this unit will indica te

rf voltages as low as 50,000 microvolts. More
sensitive opera tion may be ob tained if it is
used as an oscilla ting detector. In this case
headphones are used and an audio beat note
will be heard when the grid-dipper is tuned to
the oscillator being checked, In the upper
frequency ra nges, it is usua lly difficult to ob-

ta iu an act ua l beat note, and only a "tick"
will be discern ib le when yo u tUIlC hy the
frequency of the unknown energy.

\ Vhen the oscillator is tuned between 605
and 6.50 me, there is suffi cient second har­
monic energy to provide a strong reference
signal in the ] 215 me amateur band . This is
particularly useful in the initial tune-up of
co nverters for this ham], Usc of the internal
] 000 cycle modulation aids in distinguishing
the grid -dipper signal from other rf sources
tha t a rc present throughout the spectrum.
There are many other applications for which
this instrument is suited, b ut entire books
have been written on the subject and they
won't be recounted here .v

Since this unit has b een buil t, it h as p roven
to he extremely useful in tnning up gear fo r
432. It has been borrowed a n umber of times
and in every case a desire has been expressed
for "one just like it". H opefully th is article and
the pre-calibrated dial will fill that need.

. . . WA6BSO

2" How to Use Grfd -Dfp Oscillators," Rufus P . Turner,
Copyright 1960, John F. Rider, Indianapolis. In d iana
" Servic ing With Dip Meters," John D . Lenk, Copy­
right 1965, Howard W. Sams, New York, N . Y.
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sAo PAULO-BRASIL

Call PY2, one of these evenings. Chances
are you will get a prompt answer in English ,
from the city of Sao Paulo, in Brazil. You will
be hitting quite a town-cabout 5,000,000
people in a melting pot that makes this the
most interesting city ill all Latin America. It
is diflerent, it is unusual, it is really cosmopoli­
tan . T o begin with, it is the most Americanized
center below the IHo Grande, a sprawling cit y
that is about thirty-five miles wide in an in­
cessant growth that reminds one of Los An­
geles, Chicago or Detroit. \Ve pavlistas are
proud of our cap ital cit y for several reasons:
It is a large industrial center right on the
coffee belt of Brazil; agriculture and industry
side by side in an amazing demonstration that
the tropics do not produce only sleepy cam­
pcsiuos under huge sombreros. Bustling Sao
Paulo will destroy any tourist's illusions as to
the tnatiall<I-maiiana image which may still
exist in any visitor's m-ind. No other cit y in all
Latin America ha s the many fortun ate com­
binations that Sao Paulo offers in size, in cli­
mat e, in modern facilities for comfortable ltv­
mg.

S50 Paulo is onl y forty-five miles from the
beautiful bathing beaches of the seaport of
Santos- and yet we are 2,100 feet above sea
level! In fifteen minutes by car yon climb all
that and you are away from the warmth of
a tropical seaside port . Still you have a com­
fortable temperature that seldom reaches
freezing point in July or August , evenings are
cool even in midsummer, hurricanes are things
unknown to us-c-and all pculistas apologize to
foreign visitors for our reasonable downpours
in January or in March .

Take a walk down-town in this incredible
city and look around. Nisei children show an
amazing prettiness in their oriental features

and distinctive European origin ; Portuguese,
Corman , Spanish, Italian blood of third-gen .
eration Brazilians seems to make a happy com­
bination with the Japanese product! Tow­
heads, reoheads, slant-eyed caboclos of Indian
descent are all Brazilians named Johnson,
Whitaker, Pignatari, Giovanni or Tukasaki. , . .

Head the trolley-ear sign of destination:
Brooklyn! Yes, it will take you to Brooklyn ,
a residential section of Sao Paulo, near another
section called Indianapolis. On the way to
Brooklyn you may drop off and walk down
streets sounding so familiar to yon Americans :
Hila Nebraska, Rua Nova York, Rua Califor­
nia . . . . If your teenagers ask for it, just look
around and you wiII find it: Snack-Hal', cokes,
hamburgers, ice-cream sodas. , .. Sears-Roe­
buck is just five minutes away with counters
displaying perfect cop ies made in Brazil of
all those things to be found back home. The
newsstands display New York papers just a
few days old-and that certain TIbf Ely maga­
zine which is distributed in Brazil on the is­
sue's date! Brazilians are familiar with Little
Joe of Bonanza-sand with Flintstone adven­
tures brought to us in TV tapes.

This is th e town where PY2USA had to be
created through imagination and originality.
It is a radio club of the outstanding educa­
tional entity promoting closer relations with
the U.S. since 1938-the well-known Uniao
Cultural Brusil-Estndos Unidos, where 5100
pupils of all ages learn English and the Amer­
ican way of life by useful , practical and up~

to-date methods. The organization occupies a
modern building in an area almost the size of
a city block. It is unusual in every detail be­
cause-well, it is in Sao Paulol

PY2USA was officially opened on November
96th last. Its rig had been sponsored by th e
Glencoe Rotary Club, of Illinois, through th e
efforts of W9JKC, lawyer Byron C. Sharpe.
He was present for the ceremony, when a Bra­
zilian flag draping a plate on the wall was
taken down by his own hands to reveal our
humble tribute: PY2USA, Sala Byron C.
Sharpe.

But this was just the initial step in our pro­
gram of activities to foster better relations be­
tween Americans and Brazilians, the leading
brotherhoods in this vast continent.

. . . PY2CUB

UNIDDS

RADIO CLUB
UNIAo CULTURAL
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ACCESSORIES
I17-XC matching AC supply with speaker as illustrated .$85
14-I17, 12 vdc supply 120
500 kc crystal calib. kit .. .. .. 1950
Plug-in VOX, model VX-1 35

* Receiver noise figure better than 3 db.
6HA5 Iriode R. F. amp. , 6HA5 Iriode mixer.

* Audio response essentia lly fla t from 300 to
3100 cycles.

* Pi output coupling for matching wide range
of load impedances.

* Meter indicates re lative output for opt imum
tuning and loading.

* Provisions for adding 500 kc cal ibrator, or
plug-in Vox unit.

* Dimensions: 5V2 in. high, 13 in. wide, 11 in.
deep. Weight 17 lbs,

* Price, amateur net:
Swan·250 •.......... ..... . . ... .. .$325

METER
55. TRANSCEIVER

SPECIFICATIONS:
* 240 watts PEP input, 180 watts CW input,

75 watts AM input.
* Two 6146B tubes in Power Amplifier.
* Complete band coverage, 50-54 me.
* Velvet smooth vernier tuning covers 500 kc,

ca librated in 5 kc increments.
* Transmits and receives on Upper Sideband.
* 2.8 kc bandwidth with crystal f ilter at

10.7 me.
• Single conversion design for minimum image

and spurious.
* 40 db unwanted-sideband suppression, 50 db

carrier suppression.

•.-
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Art Lynch W4DKJ
2827 Valencia Wa y
Fort Myers, Flo .

W2USA TV
New York Worlds Fair 1940

Two-way television, with voice, was accom­
plished at the New York World's Fair in 1940,
for the fi rst time in history, It is very interest­
ing to note that this remarkable achievement
was the work of radio amateurs,

While the storv of \V2USA-the six-station
amateur set-up at the World's Fair, 1939-is
"Old Hut" to many old timers, there are now
thousands who never heard of it , and a brk-F
review is indicated.

One of the most active amateur radio
groups in the metropo lita n Xew York area was
the Garden City Rad io Club, of Garden City,
L.I. One of the outstanding features of that
club was the fact that it had no charter, no
by-laws, no officers and no regular meeting
times, By general choice, Stanley P. ~lc:\ linn ,

\\':'\\'D. was "Honora ry Secretary,"
When several of the "gang" got their heads

together and thought we should have a meet-

Before the opening gun was fired, for the public showing, a trial run was conducted. Here, Bill
Meissner W2HYJ, host at W2USA/TV has the camero trained on Arthur H, Lynch W2DKJ , Manag.
ing Director of the W2USA Rad io Club, who is shown chatting with Fred Cusick W2HID, ope ra t ing
sim il a r equipment, on the roof of the New York Doily News Building, eight miles away, Some ideo o f
the speed with which this ci rcu it was tossed into operation, ma y be had from the loca t ion of the TV
receiver, on top of a waste basket .
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ing, Mac would be notified and it was his job
to pass the word to all the members. Most of
the meetings were sump tuous affairs, includ­
ing complete bar service, the meeting, and
then roast turkey and roast ham, with beer,
wine or ale. As a rule, some prominent person ,
who happened to be in the New York area,
would he the Guest of H onor. These meetings
generall y took place in the elaborate basement
play rooms, in the home of form er ARRL
Hudson Division Director, Dr. Lawrence J.
Dunn, then W2CLA and now, W2LP.

\Vhen Dr. John S. Young, the famous an­
nouncer, was asked by Craver Whalen, Presi­
dent of the N.Y . World 's Fair, 1939, to be­
come head of the Communica tions Depart­
ment, it was D r. Young's idea that am ateur
radio should have a prominent place in the
Fair's activities. He communicated with ARRL
and was told that D r. Dunn could, no doubt,
be of great assistance to him. He most cer­
tainly was. At his suggestion, the W 2USA
Radio Club, In c., was organized. There were
five Directors: L. M. Cockaday W 2JCY; C. B.
Cooper, Fi scal Director; Arthur H. L ynch
W2DKJ, Managing Director; D r. A. L. Walsh
\V2BW, and John S. Young, Liaison Director.
There was a very impressive list of «Honorary
Members", including: D r. Lee de Forest, Pres.
Lee de Forest Laboratories; Paul F . Godley,
Pres. Radio Club of America; Raymond A.
Heising, Pres., In stitute of Radio Engineers;
Lenox R. Lohr, Pres., Na tional Broadcasting
Company; Alfred J. ~IcCosker, Pres., Station
WOR; William S. McGonigal , Pres., Veteran
Wireless Operators Assoc.; W illiam S. Paley,
Pres., Columbia Broadcasting Company, and
Eugene C. Woodruff, President of American
Radio Relay League. In an yone's book that
would seem to be an impressive group !

Actually, the work done at the World's
Fair began long before the fair opened. For
instance, the famous "Round the W orld
Hound the Clock" Relay Message, to stations
throughout the world, from C rover Whalen.
was sent every hour, on the hour, for twenty­
four hours, on New Year's Day, 1939, from
the Fair Grounds, through W 2DKJ2, to many

Art Lynch W4DK], ionner W 2DKJ and
W 2USA (for the W orld's Fair), first went on
the air as a ham when no licenses were need­
ed . 11e served on a number of yachts, includ­
ing the [amons lVakiva and \Vakiva 11, teas
the first public relation" director of RCA, edi­
tor of Radio Broadcast Magazine, a radio
manufactu rer, etc. lIe retired a few years ago
from his Olen com pan y in Florida.
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Lola La ne, sta r of "Gi rls on the Road" photo­
graphed with on o rdi na ry camera from the front
of the p icture t ube, g ives an idea o f the de fin it ion
which wos poss ible. Sti lls were used for se tt ing
up, bu t Jive subjec ts seemed muc h clea re r. It wa s
gene rally ag reed thot defini tion wa s conside rab ly
better tha n thi s photo wou ld indicate.

McMinn, W2WD photo.

relay stations, in the New York area and re­
layed by them, on most of the amateur bands.
giving us world coverage. \Vithin an unbeliev­
ably short time, just Four hours, we received
a reply, from a Llama Priest, in Tibet.

Unfortunately, the impression was created
in some quarters that all work from the Fair
was to be ca rr ied on on 5 meters, which was
the frequency (wave length, if you wish) to be
used at \V2USA, when we received our li­
cense. Incidentally, the license was not re­
ceived until the day the Fair opened. All com­
munications prior to that were handled by
W2DKJ/ 2, located at the Fair Grounds. Ac­
tually, when we were completely set up, we
had complete receiving, transmitting and an­
tenna facilities operating on every amateur
band then available-and all from a single
room, in the Hall of Communications.

Some of the finest operators in the country
helped us, both at our temporary "Shack" and
through their home stations, handling "relays".
Ultimately, when we did get our W2USA li­
cense, most of our problems were washed out.
Because I was able to put in the necessary
time to cond uct affairs at W2USA, I was
chosen Managing Director. Looking back on
the job done at that time, 1 take a great deal
of pride in the number of "Firsts" born there.
And that brings li S to the story of W2USA/TV.

While controlling the operation of W2USA,
I was opera ting a radio manufacturing busi­
ness, among other things, such as being the
New York Representative of the National
Company. As a member of the Radio Manu-
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Lee Wo ller W2BRO,
looks or the picture tube
of the home-built re­
ceiver, a s the first pic­
ture was received from
W2DKJj2, an the roof
of the N.Y. Daily News
Building , e ight mi les
away, where Fred Cusick
W2H ID, a CBS engineer,
worke d far W2USA, on
his spo re time.

McMinn, W2WD photo.

facturers' Association, I was attending the an­
nual "Trade Show", of R~(A, in Chicago. Ed
Braddock W3BAY, of the Amateur Division of
the Radio Corporation of America and an old
friend of mine, invited me to the RCA room,
to witness the demonstration of the first show­
ing of a special tube, which RCA was intro­
ducing for amateur TV lise. The show was
remarkable! From their room, in the old Ste­
vens IIotel, they were able to produce rather
good pictures of boats, out in the lake, a con­
ple of miles away. Hight then the idea of
' V2 USA/TV was horn. Months of hard work
followed . As hrietly as I ca n tell it, without
leaving out any of those who helped to make
it a success, here we go!

First, we secured the assistance of Lee ' Val­
lcr \ V2BRO. who had put all the show in Chi­
cago. Using some of the techniques described
in a series of articles by J. B. Shennan and

himself, which had appeared in the May, June
and July 1939 issues of QST, and with the
co-operation of my good friend , Cliff Denton,
then in charge of the Radio Department of the
.N' .Y. Daily News, we set up a transmitter on
the roof of the Daily News Building, in New
York, and a receiving rig in our "Ham Shack"
in the Communications Building, at the Fair
Grounds. Fred Cusick, ' V9HID , an engineer
with CBS, was selected to run tha t show. Boy,
what a job he did ! Fred , by the way. is still
very active and has done much traveling with
the Arthur Godfrey show.

So, with this int roducti on, much longer than
I thought it wo uld be, I believe the photos ,
with their captions, can give you a fair idea
of the job, done entirely by amateurs, more
than a quarter of a century ago, of which
they have every reason to he very proud.

••. W4DKJ

Crowd around W2 USA
TV booth on the night
the fir st two way ci rcui t
between the World 's Fa ir
and the Da ily News
Building, was opened.

A Bert Uthe W2JZO photo.
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The New Amateur Word Game...

••

•

WHO MAN U FACTURES AND S E LLS MORE AMATEUR S S B T RA N S ·

CEIVERS T HAN ANYBODY ELSE? SWAN AND HENRY RADIO.

WUAT IS T HE FA STEST SELLING TRANSCEIVER IN THE WORLD? THE

SWAN 350, ALWAYS IN STOCK AT HENRY RADIO AND READY FOR SHIP·

MENT ANYPLACE IN THE WORLD.

WHY DO SWAN AND HEN R Y RA DIO D O M I N ATE THE TRANSCEIVER

FIELD? BECAUSE SWAN MANUFACTURES A FINE RELIABLE TRANSCEIVER

THAT GIVES YOU THE MOST FOR YOUR MONEY. BECAUSE HENRY RADIO

GIVES YOU THE BEST DEAL ... GENEROUS TRADES, EASY PAYMENTS,

THE KIND OF RESPONSIBLE MERCHANDISING THAT AMATEURS ALL OVER

THE WORLD HAVE LEARNED TO DEPEND ON.

TRANSCEIVER $395.00

Swan 350the

i rz-xc AC SUP PLY $85.00
1l4·1l7 12 VDC SUPPLY $120.00

•

..- ... _... ...- '::: ....- .....
. • • • ' 't • ." •

•
. . [' '=' . " • . ",.. . , . ... ..... . . . >,.. . . ... . _.

',. ." v .~. , , 0 l" " " - r- ,

6 "/. FINAN CE CHARGE · 10 "/. DOWN OR TRA DE·IN DOWN · NO FINAN CE CHARGE IF
PAID IN 90 DAYS · GOOD RECON DITIONED A PPARATUS · Nearly all makes & mode ls .
15 day tria l. 90 doy Warran ty. 90 day tra de back o n NEW ap pa ra tus. Write for bullet in .

TED HENRY {W6UOU J BOB HENRY (WOARA J WALT HENRY (W6NRVI

CA l l DIRECT . . . USE AREA CODE

Buller I , Missouri 8 16 679·3127
11240 W. Olympic, Los Angeles, Calif. 2 13 4 77 ·6701
93 1 N. Euclid , Ana heim, Ca li f. 714 772·9200
43 1 E. Green 51., Pasadena , Ca lif. 2 13 684·086 1
6116 N. 271h Ave., Phoenix, Ariz . 602 AM 4 ·3895

"W orld s Lar gest Distrib utors of Short Wave Rece ivers"
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12 volts on
Six Meters

Here's a six rueter crystal controlled con­
verter destgucd especially for the radio am­
ateur who has tasted the misfortune of nstng
transistor VHF converters, and the poor com­
patib ili ty of these units with high power \'11 F
truusmitters.

Several years ago the tube manufacturers
went to a great deal of trouble to design a line
of 12 volt tubes for rad io receiving applfca­
tlons, yet few of these tubes have appeared
ill pub lished ham radio circuits. I feel as
though I'm resorting to a ntiq u ity to design a
converter using them, however. the res ults
proved excellent , and the compatibi lity with
a 100 watt input transmitter proved well worth
the effort.

After a thorough search of the tube man ual
I [OH Ill} the one t ube that would merit opera­
tion ill the VIII" b ands for HI" and converter
service. T he 12EC8 is listed as a VII I" triode­
pentode which contains a medium Inti triode
and sharp cut off pentode. It is intended for
use as a combined VHF oscillator and mixer
where the heater, screen grid, and p late volt­
ages are supplied direct ly from a 12 volt auto­
motive hattery.

The internal urrnngement of the 12EC8 sug­
gested a grounded grid first HI' amplifier fol ­
lowed hy a pcntodc secon d RF amplifier. This
established th(' excellent noise figure to work
with the pentode mixer and triode oscillator
combinatiou .

Four tuned circu its preceed the mixer iu a
stagger tuned broad band configuration wit l)
link coupling between the first and second HF
and link coup ling to the mixer input: affording
the maximum rejection of ad jacent signals and

Edward Pendleton K8ADG
Box 22
W hite Pigeon, Michigan

th--se 0 11 the intermediate frcq.
The overall performance of the triode­

pcutode combination RF amplifier already
described is such that the mixer following it
11iI'\ substa nt ia lly no effect on the noise figure
of the system. I fe lt that the pentode mixer
would be less susceptable to oscillation trouble
aud alTord a better isolation between RF and
IF and contribute to the ability of the COIl­

verter to reject signals on other than the de­
sired freq uency range. T he pentode has a
higher conversion ga in and d ue to inherent
power sensitivity would req uire less oscillator
injec tion voltage, allowing maximum sensitivity
to S- l signa ls .

One sta ge of if <Implication follows the
p cnt odc mi xer, before the outpu t is passed Oil

to the receiver.
T he tubes in th e converter are cathode type

tubes nud may be operated from AC. A built
in ignition and AC ripple filt er with a INGO
diode provide everyth ing necessary to operate
either from 12 volts AC or DCo

Mechunical details
:\ 2)2 x 2~ x 12-inch v linibox ( Bud CU-211 ·t)

r-omfortahly houses a ll components without
crowd ing, although YIlF c-ircuit lead If,ltj.!th"
were kept very short through ca reful p arts
layout. lIoles are drilled in the box section
having the "J2 x ::m-inch ends according to
the photos. After drilling. larger parts a re
mounted on this chassis in the locations marked
on this illu stration . Tube socket pins are po­
sitioned in the direction indicated on euc} I

socket hole circle and fastened with a -1 ••-10 x



!.: inch machine screws thron gl ! holes dril led
to mat ch those on the socket. T he lugs for tlu:
pins 1, 4 and 8 on the first nnd second HF
amp socket are soldered to the center pin o n
the socket. The center p in is then grounded
to a lug unde r the socket mounting screw nea r
pin lug 4.

The lugs for the pins 3, 4 and 8 on the
I:2EC8 mixer tube socket are soldered to the
center pin on the socket . The center pin is
then gro unded to a lug under the socket
Jnounting screw near pin lug 4.

The lugs for pins ", 3 a nd 7 on the if tube
sock et are soldered to the center p in on the
socket . The center pin is then grounded to a
lug 1I1 1( \l'r th e socke t mounting sc rew near pin
lug 3.

Xex t, the heater and plate volt age leads
a re r un to the tube sockets, RF coils, and the
three insulated terminal posts, as p ictured in
the bo tt om view.

Hesistors and by-pass capacitors which run
he tween the tube sockets and gronnd lugs are
then assembled. All coils and RF chokes ,
which p reviously have been wound accord ing
to the data ill the p .uts data , are mounted be­
tween their associ a ted C0Il1 P0nf'lI ts with short­
e-s t possible lends.

Link coupling be tween the first and second
HF amplifiers is constructed of #20 enamelled
wi re with two turns at the cold end of each
coi l. The second RF to mixer grid coil link is
:20 enamelled wire with one turn a t the cold
end of each coil.

Power connection is made through an RCA
phone jack mount ed in the end of the con­
vcrter.

Adjustment procedure
All wiring should be re-checked after com­

p leti ng assembly, then power may he app lied.

and tucusurr -c l a t each tube socke t b efore in ­
sl' rting tll{· tubes . The inpu t jack JI is COl1­

uected to the a ntenna. Output juck J2 , is con ­
nected through a coaxia l cable to the antenna
termina ls of a communica tions receiver cover­
ing the p roper range. Install all tubes and a
suitab le crystal and a 0-3 rna meter is tempo­
rally connected in the p late volt age lead to LB.
O utput may be obtained from the oscilla tor
over a wide range of Lfl, hut a sharp dip in
p late current should occur when oscillation at
the crystal Frequency takes place . Check the
frequency of opera tion wi th t he grid dip oscil­
la tor or a receiver tuned to t he crystal Ire­
qnency.

Conversion grid current a t tile m ixer should
he checked llsing a VTV.\ ! a t the junction of
In a nd B-1. :'\· egati\"(~ .4 \ " de shou ld he present
wi th the c-rys tu l operating, fa lling to -.25V d e
wi th the crysta l removed . Approxima tely 10 to
12 microumps of grid current should be present
for proper operation of the mixe r.

Using the grid dip oscillator align the RF
a nd m ixer grid coils to th e 6 mete r b and. For
a final a lignment some local long winded ope r­
a tor ca ll provide a convenient signal sou rce,
and LI -L,~ adj usted for maximum signal with­
out oscilla tio n.

... K~A[)G

Parh Data
6 Meters;
Ll , L2 , L3 , L4 , L5-8T # 20 CW V4" fo rm.
L6- 7 T #2 4 CW V4'" form.
L6A~ 3T = 24, cold end L6 .

10 Meters:
L l , L3 , L3 , L4 , LS, L6-16T #24 CW, %" form.
L2 - 14T #2 4 CW %" form.
L6A_ 4T #2 4 CW ot cold end L6 .

L7-Groyburrle Locpst tck .

L8-2 .5 mh RF choke.

X l - Th ird eve-tone: 49 .5 me f or 6 meter m obile · 43 mc
f or 7- 11 mc if; 27.45 mc f or 10 meters m obile; 26.3
me for' 1 meters mobi le.

."."..,
;J;

I oon;

'"12ECS

12Eca,

. "

,

•

I2EC8

e
ca

••

I

IlEC8,

rso

"

Fig . 1. Schematic of the six meter converter us·
ing low plate voltage tubes.
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L _

."

,, -
J;

+

I2EC8 12f:C8 12OZ6

"

MAY 1966 3'



Ray Vath WB2FY B
1334 Teaneck Rd.
Teaneck, N.J . 0 7666

Getting on 432 the Easy Way

After reading about all the activity on the
first UHF band allocated to amateurs, I de­
cided it would be quite a bit of fun to try and
get a signal on the air. After reading plenty
of articles about the cons truction of all kinds
of transmitters, I decided to experiment with
on e of my own; using a type of antenna cou­
pling I had discovered while playing around
on 220 me. It may not look as though it would
work, but this tripler works well and there
are quite a few fellows who will testify to it .
A few are WA2]VO, WB2COZ and W 2NTY
as they have all heard the signal to prove it.

Construction
This tripler is built on a 4x8 inch pi ece of

aluminum which in turn is mounted on top
of a 4x8 aluminum box. Cons truction should
he exactly as the template indicates.

Startin g at the grid end Ll and L2 should
he resonant at the frequency of 144 me. It is
a good idea to check it with a grid dip
oscilla tor if you have one available.

L3A and L3B are four and a half inches
long, bent down at the tube end one half inch
so they are on the same plain as the part of
th e butterfly va riable to which you will solder.
IA is a Uf inch loop which is standard for
this frequen cy excep t it is grounded at one
end.

U5 is a four and a half inch piece of wire

coupled to the plate lank closest to the ground
end of IA and adjusted for maximum output
nsing a number 47 pilot bulb or whatever y Oll

may have.
B plus is applied ,3 inches from the cente r

of the 7 pf per sect ion butterfly. 011 one of
the few built so far , maximum output was ac­
quired with the B plus 3~ inches from the
center of the condenser. So don't be afraid to
play with th is adjustment.

Tune-Up procedure
Apply 5 watts of drive to the input and

turn C 1 until the pilot light lights. Adjust L5
for maximum output. Connect an Antenna to
the output. (I built the beam described b y
Hoisington in 73. D ecember 1964. Note: If
you want to get all elements on it, ge t a 14
foot boom ; then ca ll CQ and fight your way
through all the QHJ\l .)

Using the audio from the driver, you will
be able to work the boys; but they will all tell
you it is mushy. \Vhat I did was take an old
record playe r audio amplifier and conver t it
to a modulator. This may be a good idea in
case there are any offi cial observe rs in your
neighborhood.

By the way. th e output of this gem is 4 }~

watts measured on a Bird watt meter.
. . . WR2FYR

HOLE EA~ COFlt£R FOR FASTE Nlt.IG

Fig . 1. Schematic of the trip ler.

/ PLATE TO 4'. e- MINI- BOX
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" ,,' r- ,..- t "9 -PIN ,r 1 •
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•-. "' • ,- ••;

4" 8'...--:-:
zf....... ALUMINUM PLATE

!Ii"
r--I!ll Ii" .,-
f-- f
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Layou t of the tr ipler.
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'HINPUT , ---
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6 METER TRANSCEIVER BARGAIN
OlYTRDNIC§ POLY-COMM 6-CD

_ ,r; ;# .... :II

PREVIOUSLY

$329.50

NOWONLY

$199.95

OFFER L1MITEO
BUY NOW FROM
YOUR LOCAL DEALER
OR ORDER DIRECT

• Accepted by Office of Civil Defense as complying
with CD-l-IOO

• Factory warranty
• Dual conversion superheterodyne receiver
• VFO or crystal controlled transmitter
• Built-in mobile and fixed power supply
• 15 tubes, 10 semi-conductors

PERFORMANCE SPECIFICA nONS
RECEIVER
Frequency range: 49.750-54.250 me
Ca li bration: 100 kc every 4 0

Sensiti vity: better than .2 uv for 6 db sIn
Selectivity: 15 kc at 6 db, 50 kc at 60 db
Adjustable squelch and delayed AGe
Floating series gate noise limiter
Spurious responses at least 50 db down
Cross mod. and desensit izat ion better than 50 db

down at 20 kc
Stability better tha n .002% after 15 minutes

TRANSMITTER
Separate OSC, multip liers and straight through final
18 watts plate input to tinaI
85·100% modulation capability with plate modulation
All harmon ics and spurious emissions better than 50

db down
Press-to.talk mike simi lar to photo except for plastic

CCi se
8 me crystals
VFO better than .002% stable after 15 minutes
Size : 11 " x 10" x 15" , weight, 15 Ibs.
Includes mike. both 110 ac and 12.6 vdc power cords.

mount ing bracket, carrying handle

WATCH FOR THE NEW POLYTRONICS SOLlD·STATE VHF GEAR!
I POLYTRONICS LABS

OlYTRD!'CS LABORATORIES, INC.: §~~:~~~k~~~~~~.Vi~9Ul~
Jfi ;a ... I Please send me .. . . POLY-COMM 6-CDl sJ. I

- A SUBSIDIA RY OF V IT RO CORPORATION OF AMERI CA J enclose a check or mo:ney .order for $199.95
900 BURLINGTON AVENUE I each ....• or $25 deposi t apiece f or COO .

SILVER SPRING. MARYLAND I NAME . CAl L. .
TELEPHONE AREA 301-589-9332 iADDRESS .. . .
(Former ly 88 Clinton Road, West Coldwell , N.J .) I CITY STATE ZIP .
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A yea r's run of fou r ma gaz ine s in two handy volum es . The pile of le ftove r scra ps is nearly n ine inches
high !

Dealing with the Information Explosion
J a mes Ashe W2 DXH
R.D. I
Freeville, N.Y.

Researchers the world over are trying to do
something about the information exp losion.
T oo many unnecessary facts cover up the
esse ntial ones. But the researchers aren't the
only oncs facing this problem. There are any­
where fro m one to eight or morc magazines
in the amateur elect ronics market, depending
0 11 wha t your interests a re. A few years' ac­
cumulation of these can use up a lot of space.
And there is the further problem of finding,
in a mass of advertising and often additional
irrelevant materi al, a particular bit of needed
information.

One solution is simply to throw out every­
thing over ten years old. The rapid develop­
ment of all engineering fields at present makes
this a reasonable solution. However, there are
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two counts against it. The first is a growing
tendency to print material of fundamental sig­
nificance, which like mathematics. ages only
" cry slowly. Much of Jim Kyle's work, for
instance, ca n be expected to outlast by a good
wide margin most of the construction material
now heinp; printed . Also, if onl y four maga­
zincs arc retained, that will still be a sta nding
fil e of about 480 copies from a ten-year pe­
riod. Too much for browsing! A better solu­
tion is to save the useful and valuable ma­
terial and discard the rest.

Gruesome details
Most modern magazines consist of several

sections glued and stap led together. With
some care, they may be dismantled into usable

73 MAGAZINE



EDITORS and ENGINEERS. Ltd.

~ . .
VALUABLE books from E.& E.
great "how-to-build"data in the famous

RADIO HANDI!OOK (161h Ed.)
Tells how to design ,
build, and operate t he
la test types of amateur
transmitters , receivers,
transceivers, and am­
plifiers. Provides ex­
t ensive, simplified theory on practically every
phase of rad io. Broadest covera ge; all or igi­
nal data, up-to-date, complete. 816 pages.
Order No. 166, only $9.50

RADIOTELEPHONE LICENSE MANUAL
H elps you prepare for all commer­
cial radio-telephone operator's
license exams. Provides complete
study-guide questions and answers
in a single volume. Helps you un­
derstand fully every subject you
need to know to obtain an opera-

tor's license. 200 pp. Order No. 030, only . $5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
T RAN S I S T O R RADIO HANDBOOK , by
Donold L . Stoner, W 6TNS, Lester
A. Earnshaw, ZLIAAX. Covers a
wide range of comm unication uses
for both a ma teur and commercial
a pplica tions. Includes audio and
speech amplifiers, VHF transmit­
ting and receiving equipment, SSB exciters,
and complete SSB transceivers. 180 pages.
Order No. 044, only $5.00
HOW TO CONVERT SURPLUS RADIO GEAR

INTO AMATEUR AND CB EQUIPMENT
H ere is a wealth of conversion data

t
- : ..1 in 3 vo~umes; i~cludes photos, dia-

~
- grams, instructtona.

--~ Yo l. 1. Covers: BC-2 21 . BC-342, BC·3 12.
-- _ - BC·3 48, BC-41 2..c. BC-6 45. BC-94 6 .SCR·274

....~-' (BC·453A & BI".;-4 57A series) , SCR·522.
- l BY, PE· I03A. BC·I 0 68A!1161A. etc .
Order No. 311. only.• •.•..•.. .. • •. • • •• •• • •• • • • • $ 3.0 0
YOI. 2. Covers: BC·454. AN /APS·13. BC·457. ARC-5,
GO-9 / TB W. BC·3 5 7 . BC·946 B, BC·375. LM. TA·1 2B.
AN /ART-13 , AVT·11 2A, AM.2 6/AIC. ARB. etc. Order
No. 322, on ly .... . . . . . . . . . . . . • . . . . . . . • • . . . . . . • • $ 3 .00
Vol. 3. Covers : APN·l, APN -4, ARC-4 . ARC-5 . ART-13.
BC·191, 31 2, 3 42. 3 48 . 375, 442, 453. 455. 456.459,
603.624 ,69 6, 1066. 1253 . CB Y·5200 , COl-43065,
CRC-7. DM·34. OY.2 . DY·8, FT·241A, MD-7 / ARC·5,
R. 9 /APN.4, R-28 /ARC-5 , RM·5 2·53, RT-1 9 /ARC.4,
RT-159, SCR·274N , 508. 5 2 2, 528 . 538. T ·1 5 t o T· 23 /
ARC·5 , URC.4, WE·70 I ·A. etc . No. 333, only .. $3.00

Order fro m yo u r e lectro nic parts
~ distri b u to r o r send co u p on below.

,~ I
1I P.O. Box 68003, Ne w Augus ta , Indiana, Dep t. 73.5 I
I Ship m e th e following books: I
10 No. 16 6 0 No. 0 4 4 0 No. 322 I
I 0 No. 0 3 0 0 No. 3 1 1 0 No. 333 $ encl . I

I Name I

: Address l
I City State Zi p I
~-------------------~

pieces wit hout too much interference from
the g lue and cover. A certain amount of care
is required because the>' are assembled for
the ages, though you may doubt this from
some of the content and the propert ies of the
paper. The greatest difficulty a rises where the
glue has worked its way far in between two
sections.

The first step is to find and remove the
stap les . A knife blade and pliers a re app ro­
priate; fingernails definitely are not. \Vhen the
stap les are out, the magazine is opened to page
one ami the p rocess commences . One page
at a time, decide if you have any future use
for it. C heck each page even if it's in a pure
ad vertising or operating news sect ion. Editors
sometimes have funny ideas. Wanted material
is removed by sharpening the crease a t the
hack of the magazine and then tearing it out.
If glue in terferes, take the whole thing apart
and cut off the usable page. Practice on other
magazines of similar constru ction before get­
ting into the good ones; it's quite important
for fut ure application not to spoil the inner
edges of the pages. If you do, make a note
of the month and page so the damage can
be repaired later.

A year's supp ly of magazines will reduce to
a remarkably small pile. Leaf th rough it and
you will find that the ge nera l readability has
been grea tly improved. But a ll is not done
ye ti Paperback magazines a re rather flexible
uud the pil e of essentials will be much more
so. One solution is stapling and storage ill
fo lders, each holding a year's material from
a single magazine. But a better one is to have
them all bound up in nice volumes. T his is
not very expensive, the local p rice being $4.50
for a volume up to three inches thick. C hoice
of colors, good library binding, and lettering
included . Look around . If you have this done,
a good arrangement is to place severa l blank
pages for no tes a t the front and the back, and
don' t forge t to bind ill the yearly indexes! And
you can economize hy binding more than one
magazine into a given volume. Same price.

The resulting volumes stand better, handle
easier, take up less space, and are more read­
able than the original piles of magazines. Get­
ting out all the trivia l, dated and irrelevant
materi al makes a phenomenal difference.
There is just one magazine for which this does
not work. Of course it is 73 ( I dare not submi t
this to any other editorl) which has such a
terrific ratio of content to volume that y Oll

mu st bind it whole. And it's become too thick
for binding more than one year into a volume
so there's no economy there. Oh well . . .

. . . W2DXH
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807 to 6146
T he new 6146B with its higher power and

scree n voltage rat ing is a natural to soup up
all old ~07 rig. Break the glass of an old 807,
dean out the base and take an octal socke l
cud wire it as ill the d iagram. Plug the
adapter into the 807 socket, put a 614GB III

the adapter, and with a slight returning of the
grid and plate circu its you are ready to go
without lI1 a ki ll ~ uny changes In your equip­
ment.

I tried this out on Motorola 30 and 500 six
meter F~ l equipment. The grid drive carne lip
with the power output really climb ing. A TBS­
50 Harvey ' Veils, a GE rig, an Eldico and
several homebuilt rigs were tried with similar
success.

Here's a sim p le CPO/ C\V:\I monitor that I
have been using a t my station. It works verv
well. The antenna lead is a short length of ill­
sulatcd wire. Leave the switch In the center
when not in use for code practice or C\ V moni­
toring, or it lIlay annoy you!

. . . Gene Gillespie \\'2EAF

•

ole n enna

new rom

Here' s the greatest advance in
mobi le hi story - • the Loncer 1000
rote d for 1000 watts DC input or
2000 wa tts P.E.P. SSB ( input to
the final). Now en;oy the ult imate
in 5-band mobi le DX ' ing wi th one
dependable high power rated ante n­
na featuri ng:

(1) Interchangeable coil s for yo ur
fovori te bonds - - 15, 20, 40, 75/80.
(2) Direct coup ling on 10 meters.
(3) Mosley-designed co rona ring a t
antenna tip for elimination of
corona power losses. (4) Capaci ty
coupled top whip section fo r maxi­
mum antenn a efficiency. (5) 52 ohm
impedance. (6) VSWR 1.5/1 or less
on all bands. (7) Hinged whip for
easy fo/cJ..ove r. ,(8) L o wer antenna
section reverses to provide choice
of hinge use on trunk or bumper.

FOR MORE INFORMA TlON WRITE:
(code no. 95A)

JIL.Ie,,~..Gk:

I

4610 N. I...INOBERGH BL.. VO•• BRIDG E TON MO. 63042 An a dapter for converting 807 ri gs to 6 1468'5.
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Advanced

Matchin~ S~stem

A~~e~ Gain

Beam

...

---~

fJI'll\..e Classi'" d]l d]l You've been heoring obout it - moybe
ll.ll.ll V.Il 00 \l.J UJIIJ) you've worked Cor! Mosley Wrj)FQY-
'The Old Mon Himself' using it. Now here it is , •• A Revolutionory New
3-element beam featuring an advanced Mosley-engineered matching sys­
tem coiled 'Brood Bond Copocitive Motching' with coox fed bolonced
element for more efficient beam performance and extra gain over compara­
tive 3-element becms, A New Tri-Bond beom roted for 1 KW AM/CW & 2
KW P .E.P. input to the finol omplifier SSB on 10, 15, & 20 meters; with
o full 8 db. goin on 011 three bonds over reference dipole ( 10. 1 db. com­
pared to isotropic source}; a maximum front-to-beck ••••••••••••••
• . • The CLASSIC 33 ••• This new rugged beom in the Mosley Trcp­
Moster tradition of quality beams brings you all the exclusive features
of high priced beoms - odded goin, improved boom to element ond most
c1omping; wider element spocing. Priced well within your budget. Whot
more could you possibly wont in 0 3-element Trl-Bcnd beom? ••...••

• • • For Further Informotion Write Code 97 • ••

46 10 N. L INDBERG H B L V D••

BRIDG ETO N MO. 630 42
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Hank Olson W 6GXN
3780 Starr King Circle
Polo Alto, Calif.

A Self-Regulating
DC to DC Converter

A pply 6 to 24 w its DC and get out 12!

lo<AGNETlCAl.LY - COlIPI.. ED .......TIVlBRATOR

cou p led multivibra tor type converter to pro­
vide isolation and voltage conversion. then use
a series regulator.'

T hi s m eans o f regula ting the ou tput voltage
of the converter is very fi ne, out ra ther in ­
efficient because we mus t d issipa te power in
the collector-base junction of the series regu­
lator. Such a system is simply shown in Fig. 1.

Imp roved efficiency could he obtained by
lISillg a switching-type I"Pgulator following the
DC-DC converter. Such a regula tor also uses
a series transistor. h ilt it is ei tlu- r sat ura ted
"on" or turned "ull" comple tely'. T i le output
is then a pulse tra in , the average DC vulue of
w hich (a fter filt e rin g ) is the outpu t vo ltage.
E ithe r the pulse w id t h or the [rt-q ueucy ( of
a cons tant w idth p u lse) is m ade ou tpu t-volt­
age-sensi tive to effec t regu lation .' Such a sys­
tem is shown in F ig . 2 .

The device to be described here combines

OUTPUT

em
INPUT•

Often in the use of electronic circu its, the
availab le prima ry p ower is extremely variable
in voltage, caus ing runny undesirable effec-ts in
t he circu it p erformance . One of the m ost ag­
g ravating effects of this type is that of the
varia tion of freq uency of osci llators as inpu t
voltage is varied, The aircraft or au tomobile
radio receiver is perhaps the most common de­
"ice p lagued by this difficulty.

The standard method of handling the mobile
problem is to use a transistor magneticallv-

SERIES
FlEGUI.,o\TOR-.--

Fig. 1, DC to DC converter with a se ries regulator
in the seconda ry DC circu it , T h is is not too e ff i­
cient.

Tap view of the se lf- regu la t ing DC to DC con­
verter , Note that th is is the opposite side from
that shown in Fig. 5 ,

.. 71 MAGAZINE
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Fig. 2 . DC converte r with osymetr icol voltage-con­
trolled multlvibrctor regulat ion.

conversion and regulation in one simp le circuit.
It affords input-output isolation, high effi­
ciency, and phenomenal input voltage toler­
ance. In fact , the unit will work on any input
voltage from 6V to 24V with a constant output
voltage of 12V. This would make it possible,
for instance, to operate a transistor radio re­
ceiver on almost any type of vehicle having
any buttery voltage from GV to 24V with
eit her polarity grounded .'

The circuit is shown in Fig. 3, and it will he
noted that it uses readily available and inex­
pen sive parts. The total sem iconductor cost is
about ten dollars. and the transformer core will
onlv cost about two dollars. The Siemens B65­
701 in 0000~"8 material wit h a 0 .41 mm gap
works nicely.

The regulation and efficie ncy a re described
in Fig. 4. It is rather a strange feeling to one
to p ick the devi ce lip as a "black box" and
sub ject it to varying input voltage. with a 12V.
100 ma lamp on the output as a load. T he bulb
doesn't visibly change brilliance as the input is
varied. and the input current d rops 00 as we
increase input voltage. This is all as it has to
he. if e fficiency is to he prese rved . but to the
"black box" viewer it a t fi rst appears to be
black magic!

The circuit uses a rather large t ransistor for
th e power level in the series switch p osition.
The .2N174 used is not even heat sink mounted,
because it is not the 40 watt d issipation fea­
ture of th is u nit that is in lise h ere . The 2N174

Refiewed in
NEW

PRODUCTS
pog. J15

NcwembN
1965

ZL4GA
WORKS GSWP

ON 80 METRES

INDOORS-ZL4GA's JOYSTICK go t him 569 on 3.5 mCI from
G5WP on 21s t February, 1965 at 0850 GMT. Alan had worked
VE78 1Y on ] .5 mcs a t 559 an d al so logged 59 countries on
14 m zcs by that date, incl uding LU1HBS und 9M4LP. Testi­
monials continu. ta pour in- read W 70E's fantastic results!

This exclusive and amazing system
possesses the unIque property of
a n even performam:e over all tre­
q ue nc1es b etween J .4.30 M~/s.

Every JOYSTICK System is supplied compl ete
with feeder a nd an a ntenna matching unit­
selected by you t o suit your persoecl set-up.
It is rcady t o go on the air and gives on un­
precedented ' lift ' to signa l s treng t hs es pecia lly
for 'cliff' and 'c ave' dwell ers--EV EN FROM
UN DERGROU ND! Na turally t he adfantages of
using the 'JOYSTICK' ' up-in-th e-c1 ea r' are eve n
greater!
4,000 licensed s ta tions a nd SWLS all over the
world have a lrea dy fou nd that this is the firs t ma jor
break-throvgh for 20 years in the field of aerials.
The performance fo r such a compact unit is stag­
geTing. Efen the skeptics have been convinced once
they have understood t he basic principles and ha fe
followed the simple ' loa d and dip' proced ure given
in the instructions.

NEW JOYSTICK RANGE
There is now a whole new range of Joysti ck Sys tems-ma de
to ma tch your QTH, your rig and your pocket! The SYSTEMS
COfer TX/ RX, SWL, indoor and outdoors, mabile and even a
new JOYMAST I Made only in th e f inest materials th e SYS­
TEMS are reliable and permanen t!

WDIlJ-P
I,ANI1tI6

VARIABLE
fREQUENCY
ANTENNA SYSTEM

"Ztjl14•

Fig . 3 . Practica l combined converter- requlctcr cir­
cuit. An input of 6 to 2 4 volts gives term ina ls 3 ,
I and 6 a re the beginnings o f the ir respective
wind ing s. 12 volts outpu t.

READ ALL ABOUT IT!

-------------------------------,
Pleas. send brochures and testimonials. I

I
Nam e Coil .......................... I

I
Address I

I
City State Zip Code I

1
Partridge El ectronics, ltd., Department] I

PROSPECT RD ., BROADSTAIRS, KENT, ENGLAND . I

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~

GUARANTEE P,,'ddg. eperet , dg;d.
100 % Money Back Guaran­
tee If you're not completely
sa tisfie d!

This t icket will bring you the new brochures by ' eturn of
moil!
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•
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Fig . 4. Regulation ond efficiency of the self- requ­
lat ing DC to DC converter shown in Fig . 3 .

•
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•
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tion or a low frequency cutoff will have the
effects of lowering efficiency and raising the
lower limit of regulated operation.

T he converter is b uilt on a circuit board
which is etched to fit any of several series
switch transistors ; so one can try others if one
wants to do so . The board. fits in to an L.M .B.
108 box chassis, for packaging.

This particular unit is used to power an F~I

receiver made up of Corler transistorized sec­
tions. The unit is used part time in a Volks­
wagon 011 6V with a positive grounded system
and used part time in a Chevy II on 1Sv with
a negative grounded system. The versatility
of the converter makes this type of operation
completely successful.

RihlluKraph y

I. A Handbook of Selected Semiconduc tor Circuits
NObsr 73231 Bureau of Sh ips . Dept. o f the Navy
( Availa ble from Gvt, Printing Office ) . Section 9.

2. Lee. J . S . "A Switching Mode Transistorized Volt­
age Regulator" Powe r Supply Seminar Pape rs by
Texas Instrument Inc.

3. Bamberg . P . " G le ichspa nn ungsw and ler mit Geregel ­
ter Ausgangsspannung" Electronlsche Rundschau.
June 1963. p. 289.

. . W6GXN

Fig . 5 . Output current and voltage regulation with
6. 12 a nd 24 volts in pu t.
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was used simply as a low-priced compromise
to give: ( I) Low saturation voltage, (2) fairly
high Freq uency cutoff, (3 ) high current capa­
hility, and (4) high breakdown voltage. ( ]) is
understandable since the 2r\'174 is to act as a
switch. ( 2) is to insure fast switching so that
there is no large fraction of our duty cycle
where there is appreciable voltage across the
switch while current is being drawn through it.
(3) is necessary because the maximum current
drawn through the switch mny he as great as
five times the average input current. (4) be­
cause when the switch opens, there is a rather
large inductive spike at the switch collector,
and attempts to suppress this b y means of ca­
pacitors increase the rise time of switching.

Surely there are other transistors which will
work as well , and some perhaps better, but
the 2N174 is the best this author has found .
Sin ce the features of low satura tion voltage
and high frequency cut-off are mutually in­
comp atible, one has to pick his switch transis­
tor to be a compromise. Either a high saturn-

Fig . 6 . Full -size printed circu it la yout . Thi s view IS from the coppe r s ide, showing where the compo­
nents lie on the opposite side .
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Jim Kortge K8 1QY
Jerry Kortge KBJAC
551 E. Wadsworth
Houghton, Michigan

A Simple End of Line Indicator

is high enough to fire the NE-2 necn bulb.
When the NE-2 fires, it d rives the 6C4 grid
positive makin g the tube d raw a larger amount
of curren t . This increase in p late current pulls
in the plate relay which is in the p late circuit
of the 6e4. \Vhen the relay pulls in, one set
of contacts rings a bell indicating a fu ll line
has been p unched , while the other set of CO Il­

tacts shorts out the capaci tor. d ischarging its
stored voltage, and the coun ter starts counting
at zero again . The 10 uf capacitor across the
winding of the relay gives a "hold in" time
of about one second. This makes the bell rin g
for a short period instead of just striking once.
It also provides a longer time to discharge
the stored voltage in the capacitor. The pur­
po se of the reset switch is to set the counter
to zero a t any time. Because we are typing
blind when we use the 14, we sometimes fo r­
get where we are in our train of thought.
\Vhen we sta rt a transmission to any station
we send his call , de KSJAC or KSIQY in Mid­
land , Michigan re tu rning, then reset the
coun ter and proceed .

\Ve hope this article will be help ful to those
amateurs who 11<1\'e reperforating equipment
in the shack but have 1I0t gotten it on the air
because they lacked the necessary end of the
line ind icator. Although the one we con­
structed is not accura te to the pulse , it is ac­
curate enough so we never over print another
sta tion's machine because we have punched
too long of a line. At the p resent time we are
using a 6,5 character line. As most machines
will prin t a 7:') character line before they over
print, this gives a wide margin of safety with
the plus or minus pu lse accuracy of the
counter. The number of charac ters to a line
can he set to any number hy the ind ividual
operator. Th is adjustment is made with the
potentiometer in the integrator circuit. On our
model we can vary the number of characters
to a line from 40 to 80 with the 50 K poten­
tiometer that we used.
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TO l'lOICAfOR
(BELL.ETC)

TIlls is an article to present a simp le counter
that works well as an end of the line indicator
for the Model 14 typing reperforu tor. n will
work equally well on any other type of re­
perforator, providing it has a punch bail used
to operate a cam which in tum is used to close
two contacts of a leaf switch ea ch time the
bail moves back. The cam-switch arrangement
can be added to any reperforator by using

,. . .
one 5 nnagmation .

As can be seen from the schematic, the cir­
cuit is very simple. The power transformer
was taken from an old television booster but
anything that will sup ply the necessary 180
volts for the high voltage and 6 volts for the
filament of the 6C4 will work fine. The recti­
fie r is a IN2071 silicon rectifier in a simp le
half wave circuit. The filter capaci tor can be
an ything: from 40 uf Oil up. T he voltage regu­
lator was included after the authors found
tha t, without it , the counter was not accurate,
due to changes in the line voltage. After the
VHL50 was added , the counter was accura te
to plus or minus one pulse. The d e voltage is
keyed by the cam-switch arrangement men­
tioned earlier. The rest of tile circuit is com­
posed of an integrator network and a d e am­
plifier. Each time the switch is closed by the
cam, it sends a pulse of voltage through the
variable resistor into the capacitor. T he capac­
itor stores the pulses of voltage until the level

n

Fig . I . A simple end of line indicator. , . . K8JAC, KSIQY
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• • • • • Lew Fitch W4VRV/8
938 Northwest BI v d .
Columbus, Ohio 43212

How Much Capac itance for the SSB Rig?
Or: Beat the high cost of microfarads

V\ V
QO log V2 = 1 db, or log V: = 0.05

C ( V12
- \ ? ) _ VI X 1

2 - 60

going back to the expression with the capaci­
tance in it ;

I
V X 9.6

for V and go on from

V.I
- 60 or, finally, C = -vvc--=--""""

e X .32 X \ ?
o-

To use this as a formula giving C in micro­
farads, use I, the peak current to the final , in
milliamperes and V, the final plate voltage, in
kilovolts.

Note an economically fa scinating fact about
this equation. For a given input power, as
the plate voltage goes up, current goes down,

The number whose log is 0.05 is 1.12::" so:

VI = 1.122 V2, or \ ? = 1.26 V22so
V\2 _ Vl = .32 V12

there . )
The quest ion is: how much can this voltage

be allowed to fall off without giving some dis­
tortion or noticeable decrease in power at the
an tenna? T he second assumption is that we
can stand a 1 db drop in power. 1£ the current
doesn't change much,

In the above eq uation I assumed that the
drop in voltage is small onough that VI, the
maximum voltage across the capacitor doesn't
change much and is approximately V. (Purists

power into the capacitor. As a sort of worst
possible case, assume that this capaci tor mu st
supp ly the en tire amplifier input power for
the fu ll 1/60 second. This power is VI, where
V is the power supply voltage and I is the
peak de current that the final stage draws.

\Yhile the capacitor is sup plying the energy
the voltage across the capacitor is going to
fall off some. The amount of decrease is

may substitute

Once upon a time I decided to build a big
linear. ( Did n't we aIL) I had the big bottles,
a power truusfon ner, choke, sockets, chnssts,
variable capacitors, and even a circuit diagram
for the final. :\0 sweat so far. Let's draw the
diagram for the power supply, haul out the
surp lus ca ta logs for the miscellaneous compo­
nent s and away we go. ## !! Look at the
prices on those capacitors ! They cost many
dollars per microfarad . The higher the working
voltage, the higher the p rice. Maybe we don't
need 80~f at 3 kv a fter all. Let's see w hat the
Handbook says. "T he output capacitor should
present a low reactance at the lowest fre­
quency of interest," Thanks a lot, Buddy.
What's low?

After going th rough the above line of rea­
sonIng. I got to wondering, "How much is
('nough? The following half-baked hypotheses
are presented in the hopes that we' ll a ll save
money. The ap proximat ions are my own, and
tile entire p rocess is presented so that it can
be fud ged a t any point where you think I've
guessed too conserva tively, or conversely, come
too close to the ragged edge.

A summary of the energy transfers involved
would present a clearer picture of the quanti ­
ties involved than a cons ideration of the im­
ped auce of an amplifier whose plate current
varies. That output capacitor can be regarded
as a storage d evice. There are times when tile
terminal volt age of the capacitor is well above
the voltage supp lied to it, since the input is
pulsating. If there's an inductor (choke) ahead
of the capacitor the voltage developed across
the inductance when current is drawn through
it opposes the change in current. This drops
the supply voltage to the capacitor again. Con­
sequently, in ei ther case, the capacitor is stand­
ing alone for a while as a supp lier of power
for the final. The capacitor has CV2/ 2 Joules
stored in it, where C is in farads and V in
volts. (We'll take care of the units later. )

Now comes the first of the assumptions. ]f
the power supp ly is a half wave job, there is
1/ 60 second, or something less, between the
intervals when the power supply is puttin g
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Notes on the assump tions: The assump tion

and, eflectivelv, the amount of capaci tance
goes down as the square of the voltage. Since.
as you remember, the price of capaci tors
seems to go up about the same way, the
mon ey comes out about even. Hut using this
eq ua tio n we're not misled into thinking that
because a low voltage SSB rig uses Suuf filters
we have to lise BO llf at 3000 volts.

For example: a I K\V PEP rig with 500
volt s on the plat es would draw 2 amperes on
peaks and require from the form ula an ou tput
capaci tance of -l l Ouf for a 1 db d rop, running
fu JI bore. A 1 KW PEP rig with a 2 KV pl at e
supp ly and 500 rna peaks would require about
.261J f for the same 1 d b drop:

c= .'500
2 X 9.6

= 26

tha t the capaci tor supp lies full power to the
fi nal is only going to app ly for an almost
sq uare envelope outp ut, a case you would only
get with either C\ V or clip ping of the sort
used b y the Clegg VHF gear. For unclipped
ssn, a sine wave assumption might be bette r,
in which case only half as much capacitance
wou ld be necessary. For fu ll wave rectification
only half of that will he requi red .

The assump tion of an allowab le I db d rop
in power was taken because 1 db is the mini­
mum detectable change to the ear. One K\V
fa Jls off to 800 watts a t 1 db down, thou gh,
so 1 db might be a bit mu ch.

Don't blame me if somebody's commercial
gear uses less capaci tance than the eq uation
calls for-they may have sett led for a drop of
more than that 1 db that 1 assumed. Just say
"eaah" into the mike and see if the output
power meter drops as the syllab le goes on .

. . . W4VRV

A Simple Oscillator for
Monitoring ATV

Rolph Toggo, ' WA2EMC

Xloultorlng the outp ut of an ATV camera.
whether it's a fl ying spot scanner or a vid icon,
can present a few p roblems. If the TV set you
would like to lise as a monitor is a fairly new
one, there is ofte n a litt le reluctance about
cutting into it to make the necessary modifica­
tions. A second problem arises if you want to
give a closed circuit demonstration a t a ham­
fest , club meeting, or at someone else's shack.
The usual proced ure is to pack both the cam­
era and TV set into the car and take off, but
in my case anyway, this produces an incon­
venience factor which is directly proportional
to the size of the set and inversely p ropor­
tional to the size of the car. This unit , wh ich
will fit into a small Minihox, will solve both
these problems. Basically, it is a low powered
TV transmitter which, when parked next to
any TV set, will allow you to view the out p ut
of vour camera. with no conuectlng wires and
110 set mod ifica tions.

Q . serves as an osci lla tor, tuned to an UIl-.,
, .".

ce;+;,000-
The ATV monito r osc il lato r, The au tho r recom­
me nds re pla cing the 2 N384 wit h a more mode rn
transisto r suc h as the 2N 1746 if t here is tro uble
maintaining osc illation when the inpu t is loaded.

MAY 1966

used TV channel between 2 and G. The oscil­
lator is base modula ted hy the camera, with
a 68 ohm resistor serving as a te rmination for
the coaxial cable carrying the camera output.
C.. and L. are the princip le frequency d eter­
mining elements, a nd with the values shown,
it will h it channel 3 or 4, depending on the
se tting of L\. If output 0 11 another channel is
desired, one or two add itiona l turns on L.
sho uld get the oscillator on channel 2, while
red ucing C, to about 10 p f and juggling the
number of tu rns on L , will give outp ut on
channe ls .~ and 6.

The output jack can he a coax connector.
a p hone jack, or even a b inding post . Only
about one or two inches of wire con nected to
the output jack will he sufficient for a good
picture when the un it is p laced next to the TV
set. Keep in mind that a TV channel is not
a ham band, and more output than you need
won't improve the picture , h ut in many cases,
it might get you in hot wate r!

M y unit was coustrueted on a 2x:3" p iece
of Vector hoard and packaged in a 2).. x 2 J-~

x 4" :\fin ihox. Mount ing the input connector
at one end, wit h the outp ut at the other makes
a compact arra ngement. A SPST switch and a
~) v tra nsistor battery complete the unit . The
battery may he taped to the hottom cover of
the Minibox. and if you don' t forget to turn it
off for a week or two running. you shou ld get
just about the normal shelf life. The modula­
tion level can he co ntrolled with the ca mera
gain control.

This little gad ge t litera ll y uses only a hand­
Iul of parts. hut you' ll wonder what you did
without it . . .. WA2E~IC
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SOLID STATE

FREQUENCY CONVERTERS
WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES

Avai la ble in the fol lowinQ frequencies from stock:

(4-6 weeks de live ry on cus tom converte rs)

Wectbe r {

CUSTOM
MADE

$15.9 5
ppd.

except 301·X. $18.95 ppd .

• 100% mode in the U.S A.

9 volt battery eliminator wi th 110 volt cord .
Onl , $2.95 ppd.

R.F. coble adopters in 6", 12" or 18" lengths
with Pl -259 plug on one end (motes wi th con ­
verted. Other end yo ur choice of Motorola
mole or female, RCA, BNC or Pl·259. Price
$1.00 each postpaid coble with 2 plugs.

• Enclosed in a sturdy 16 gauge, 3%" x 2 ~ 8 " x
1)4" alum inum case with mounting ears, tran s­
fer switch and two 50-239 (UHF) receptacles.

The model 301 uses 3 of the very lat est type epi ­
taxial planor UHF transistors for unsurpassed goin
ond Jow noise at all frequqcncies . It con operate
from 6 to 18 volts (pos itive or negat ive ground )
without any signif icant chang e in ga in or frequency.
The circuit consists of a tun ed R.F . amplifier, crys­
tal controll ed osci llator an d a low noise mixer. Morc
thon 30 high quali ty ports carefully assembled and
tested. Sensitivity is better than Yz micro-volt for a
6 db signal to noise ratio eve n at 160 mc.

ANY CONVERTER
NOW ONLY

• Free 24 hr. SP ECI AL DELIVERY anywhere I n

the U.S.A. if you send a maney order or cashiers
check.

• 2 year guaran tee on all po rts including transis­
tors!

OPTIONAL ACCESSORIES:

50-54
.6- 1. 6
.6- 1. 6
28-30
14- I8
7- I I
30-35

.6-1.6

.6-1.6
7-II
14- 18
28-30

.6-1. 6

.6-1.6
3. 5-4.0

.6-1.6

1.0
1.0

.6- 1.6

.6-1. 6

.6-1.6

.6-1.6

.6- 1.6

.6- 1.6

.6-1.6

.6-1.6

.6-1.6

.6-1.6

.6-1. 6
7-11

1.0
10.7
10 7.0

Input me Output me

144-1 48
144-145
145-1 46
144-1 46
144-14 8
144 -1 48
143.5-1 48.5

50-51
51-52
50-54
50-54
50-52

13.6- 14 .6

26.5-27.5
2 6.8-27.3

7-8

3.35
5 .0

9-10
15- 16
2-3

118-119
119-120
120-12 1
12 1- 122
122-1 23
12 3-1 24

154-155
155- 156
154- 158

162.55
162.55
162 .5 5

MoJe l

301-X You r choice of anyone in­
cut and output treque. ncv between
.6 and 163 me.

301-0
30 I-E I
301-E2
30 1-F
30 1-Q
30 1-R
301-S

301-BI
301-B2
30 I-C I
301-C2
30 1-J

301 -G

I 301-AI
30 1-A2

301 -K

I 301-L
30 1-H

f 30 1-1 1
~ 301-12
l 301-M

30 I-N 1
301-N2
301- N3
30 1-N4
30 1-N5
301-N6

{

301-PI
301-P2
301-P3

30 I-W I
30 1-W2
30 1-W3

Int'1.
Marine

20M

40M

CHU
WWV

CB

Ai rcraf t

Fire .
Police

e tc.

2M

6M

For prompt shipment please include postal money order or cashier's check. COD's must include 20% de­
posit. New York City residents add 5% sales ta x . New York Stote residents add 2% sales tox.

VANGUARD LABS
Dept. H
196.23 Jamaica Ave .
Hollis, N.Y. 11423
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$25995 SHIPPING
COLLECT

COMPLETE WITH LEN S

SUB-MINIATURE
SOLID STATE

TV CAMERA
VANGUARD

MODEL 501

World's most efficient camera. Made in U.S .A.

FOR CLOSED CIRCUIT OR AMATEUR TV
• Measures only 2%" x 4" x 7" (excluding lens and connectors),

• Weighs only 3Y2 Ibs.

• Advanced circuitry utilizing 35 semi-conductors most of which are silicon.

• Resolution guaranteed to exceed best capabilities of standord 525 line TV re-
•cervers,

• Field-effect input circuit provides noise-free video. This is a VANGUARD exclu-
•sive.

• RF output 30,000 microvolts odjustoble for channels 2-6.

• Video output 1.5 V Pop composite with standard negative sync.

• Viewable pictures obtainable from as low as 1 ft. candle of illumination to bright
sunlight.

• Vidicon controlled automatic light compensation eliminates electric eye and
provides error-free compensation for light level changes of up to 120 to 1.

• New VANGUARD "HI -Fin vidicon enables use of any 8 mm movie lens instead
of 16 mm lens required by other TV cameras.

• Electronicolly regulated power supply and thermally compensated circuits elimi­
nate change in picture quality when line voltage and temperature fluctuate.

• All parts guaranteed for 1 year (except for open filament on vidicon or break­
age).

Building your own TV camera? Send 10~ for our new catalog describing our complete
line of sub-assemblies and parts incorporating the latest advances in technology.

VANGUARD LABS 196-~3JamaicaAve.
Hollis, N.Y. 11423

• •
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The Mini

How many times have you wished that you
had one more source of high voltage? In­
variably when breadboarding circuits, one of
the problems that arises is the need for an ad­
ditional source of regulated voltage. This is
particularly true in VHF and microwave work
when setting up if strips, mixers and other
peripheral equipment. Furthermore, this type
of work usually requires a certain amount of
portability. Unfortunately, most bench type
regulated supplies are rather bulky affairs
which don't lend themselves too well to mov­
ing around. In addition to being simple, inex­
pensive and lightweight, the truly versatile
supply should provide both variable positive
and negative voltages. \Vith these requirements
in mind, the "mini-supply" was constructed.

Front view of the Mini-Supply.

Jim Fisk WA6BSO
1560 Glencrest Court
San Jose. California
Photos by Jim Harvey WA61AK

Supply

This unit is compact, inexpensive, and Pro­
vides an adjustable positive voltage from JS'5
to 375 volts and an adjustable negative supply
from zero to - 180 volts.

Until recently, the realization of a really
lightweight, high-voltage regulated power sup­
ply was next to impossible; with the advent
of inexpensive semiconductor diodes this is no
longer true. There is no doubt whatsoever that
transistors are here to stay; but for many high
voltage applications vacuum tubes are still a
better choice at the present state of the art.
However, the use of silicon rectifiers and regu­
lator diodes cnts size, weight, and cost. In
fact, with a little shopping around, semi­
conductors may be obtained at a lower cost
than equivalent vacuum tubes. For example,
the total cost of the diodes in this unit was
$3.57. The vacuum tube equivalents (assum­
ing a 5U4G full-wave rectifier, a 6X4 half­
wave rectifier and three OB2's) would run
about $3.75, even on the surplus market. The
hybrid design of Fig. 1 evolved by using the
best characteristics of both silicon diodes and
vacuum tubes to the most advantage.

In essence, the positive voltage section of
this power supply consists of a simple series
regulator in series with the B+ line. A small
portion of the output voltage is picked off at
the 25K pot and fed to the grid of the 6AU6
voltage amplifier. The cathode of this tube is
maintained at 90 volts above ground by the
90 volt, 450 milliwatt zener diode in the cath­
ode lead. The voltage fed into the grid is
compared to th is 90 volt reference signal and
the plate voltage varies accordingly. This volt­
age controls the grid of the 6AQ5A series
regulator and determines the voltage drop
across it. In other words, the 6AQ5A series
regulator acts like a voltage-controlled resistor
in series with the high-voltage line.

To show how the regulation process works.
consider the case where the load increases and
tends to lower the regulated output voltage.

73 MAGAZINE
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As the output voltage goes down, so does the
voltage on the grid of the 6AU6. As the grid
voltage decreases, the plate current How de­
creases and the plate voltage goes up because
there is a smaller voltage drop across the 220K
ohm plate load resistor. Of course, this in­
creasing plate voltage is reBected on the grid
of the 6AQ5A regulator tube; the cathode CUf­

rent increases and the cathode voltage goes up.
Actually, a ll this happens instantaneously and
any time the output voltage tends to increase
or decrease, the voltage amplifier and series
regulator immediately compensate just enough
so that the output stays at the same level.

\ Vhen you want to change the output volt­
age, rotation of the potentiometer changes the
voltage at the grid of the voltage amp lifier.
This voltage change sets the electronics in
motion and the circuit immediately tries to
compensate; this results in the desired change
at the output.

Any compact high-voltage power transfor­
mer with about 350 volts each side of center
tap at about 100 mils is suitable for this sup­
p ly. The exact voltage is not too important be­
cause there are inherent differences between
regulator diodes and slight component adjust­
ments will be required anyway, However,
don't let this frighten you; the only compon­
ent that will change is the 6800 ohm resistor
between the 25K pot and ground and the
proper value is easily determined. Simply at­
tach the lower end of the 25K pot to ground
and measure the voltage at the cathode of the
6AV 6 as the potentiometer is varied from one

Bottom view of the Mini-Supply. Note the mount.
ing of the zener diodes (right ce nte r) and the way
the components ore stocked up a round the edge
of the chassis.

end to the other. You will note that the cath­
ode voltage remains constant at about 90
volts over a rather wide range of potentiometer
resistance, but abruptly falls off as the arm of
the pot passes a certain point approaching
ground. Below this "break-off' point, the cath­
ode current of the 6AV6 is insufficient to
maintain proper zener regulation; therefore, a
resistor must be placed in series with the pot
to limit the resistance between the 6AU6 grid
and ground to the required level.

To determine the required series resistance,
set the pot slightly above this breakoff point,
turn off the power and measure the resistance
between the ann of the pot and ground. As­
suming that the measured resistance is 5600
ohms, the simplest approach at this point
would be to remove the 25K pot from the

z
l N ~ 19 ~

27 , !'j ~19~

s
1" 319 :1

.""JCI:
'"

".
- 40 ml4

14~O V r
90 V• .45 W

ZE NER DlOOE
..00

zecc

'00 '
r,~----------------<> Olo - 180 V

.. ,••"'".D10O(S

Fig. 1. The Mini-Supply.
•

MAY 1%6 55



TO NEGATI VE 'IOLTAGE

"H+ H -HH--HH-+-I+ +-I++-++I/¥

~,oo~.
OUTf'UT VOLTAGE

,ooltttittttttttmttttit~~
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.,1+1+1+1+1+1+1+1+1+f++
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" rol+l+l+l+l+l+l-hl+l-hf-+z••a>oH+ H -HH--H+ +-I++-I+H.
o

g4OH+H-HH--H++-I++-+~

\Vith a properly ad justed output resistance
combination, the positive voltage is contin­
uously variab le from about 125 volts to 375
volts. The current capacity of the positive
supp ly is limited by the current rating of the
transformer at the higher voltages and by the
maximum permissable p late dissipation of the
6AQ5A at the lower voltages. For a unit with
100 mill iamp power transform er, operation
should be maintained with in the "safe operat­
ing range" diagrammed in Fig. 3. Regulation
is not as good above 325 volts as it is on
lower voltages, but it is still stiff enough for
the majority of breadboard circuitry and bias
applications.

Thus far very little has been said about the
variable negative voltage. This circuit is a
straightforward shunt regulator using zener
d iodes in place of the familiar gas regulator
tube. \ Vith the diodes shown in the schematic,
th is voltage is availab le from zero to about
- 180 volts. T he current capacity of the nega­
tive supply is determined by the power rating
of the regulatory diodes; for 10 watt devices,
30 milliamperes is availab le on a continuous
basis. \Vith the add ition of a suitab le heat
sink, this could be just about tripled, but a
much larger chassis would be required:

Most of the commercially availab le stud­
mounted regulator diodes are designed for
regulating posi tive voltages and as such, the
chassis mounting stud is locat ed at the cath-

Fig . 3. The Min i-Supply should be operated within
the sofe opera ting range obove ,

se­
re-

K _ .Measured Resistance
- Total Resistance

Rm 5600
= RT = 35000 = 0,16

2. Calculate the value of the added
ries resistance (Rs) from the following
lation:

lim
11. = l -K

In this example where Rrn = 5600 ohms and
K = 0.16,

5600 5600
II, = 1 _ 0.16 = 0.84 = 6667 ohms

3. Select the next largest standard value
of resistance for the series res is tor (6800
ohms in this case).

circuit and replace it with a 20K pot in series
with a 5600 ohm res istor. This combination
would p retty nearly meet the requirements,
but being econom ical at heart, why not use
the 25K pot in series with a value of resistance
which provides the same voltage ratio? Using:
the measured value of resistance (5600 ohms),
the correct value of series resistance may be
calculated by the following procedure:

1. Calculate the ratio (designated K) of
the measured resistance (Rrn) to the total
resistance in the voltage divider (RT ) . In
this case the total resistance consists of the
10K resistor in series with the 25 K pot or,
RT = 35000 ohms. T herefore

1/16" ALUMIN UM ANGLE'- /

Fig . 2 . Mounting the ten watt zener diodes.
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ode stud mnst be isolated from ground. A
simple way of accomplishing this is illustrated
ill Fig. 2. Although this mechanical arrange­
ment serious ly limits the tota l dissipation of the
diodes because of the poor heat cond ucting
qualities of the phenolic board, the current
required from a negative supp ly such as th is
is usually a t a minimum and this type of con­
stru ction is more than ad eq ua te.

The entire mini-sup ply is housed i ll a stand­
ani 6 x 46 x 3 inch aluminum ch assis. 11 is
evident from the photographs that it's a little
crowd ed , hut there is m ore than eough room
for a ll the components. The easiest way to put
the sup p ly together is to install the power
transfonner, choke, diodes and front p anel
controls fi rst ; then the RIter capacitors are
wired into the circu it. In thi s way the cir­
cuitry is built up in tiers and there is sufficient
room to work. The available space may b e
more fully utilized by mounting tile 90 vo lt
reference diode a nd resistors associated with
the 6AU6 voltage am plifier on a 7 pin turret
socket {Vector type 8-~ [ -9T) .

In the several months that this sup ply lias
been in use, it has proven to be an invaluable
adjunct to the workbench. In fact, like so
manv new tools, I often wonder how I got

"
a long without it!

. . . \VA61lS0
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10 - 15 - 20 METER
MONOBEAMS

FOR
MORE
OX PUNCH

CUlh Craft Mo nobeam s combine su p e rio r elec.
trical and mechanical features with the best
q ua lity materials a nd workman ship. The y w ill
p rovide reliable day to day amateur communi­
ca tio ns and that extra DX punch , when needed,
for contest wark ar e me rg e ncy communica tions.

A28·3 10 Mete r, 3 Ele ment, 80 0m 10' $28 .50
A28-4 10 MeIe r, 4 Ele me nt, Bo o m IS" 42.50
A21-3 15 Mete r, 3 Element. Bo om 12 ' 32.50
A21-4 15 Mete r, 4 Element, Boom 22 " 59.50
A14-2 20 Mete r, 2 Element, Boom 10" 45 .00
A14-3 20 Meter, 3 Elem ent, Bo om 20" 77 .50

SEE YOUR DEALER OR WRITE FOR CATALOG.

Ic~~_~ a ft · . ..
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F. D. Whitmore W2AAA
223 W. Holly Ave.
Pitmon, N.).

Origin of the Wireless Code

International Morse Code: the life­
blood of C'V men but a parasite to
phones. 'Vhere did it come from?
When did it start? Who invented it?
W hy? How does it differ from Amer­
ican Morse? 'Vhat is "Continental"?

Confusion reigned on the high seas during
the early days of wireless. A wireless operator
who sailed in the American merchant marine
from 1904 to 1907, states he used American
Morse. An American Morse operator who left
the sea in 1907 to work at the Telefunken sta­
tion in New York City. will never forget the
struggle to copy the first message: "Continen­
tar' code in the German language. The com­
bination practically swamped him. Another
operator, sailing out of Philadelphia in 1910,
distinctly recalls using International Morse. In
the Gulf, a former chief engineer at WNU,
(Tropical Fruit's key station in New Orleans)
tells about the "fun" the night American law
required the Great \Vhite Fleet to switch over
to International Morse. And David Sarnoff of
the Radio Corporation of America says he used
"Continental" during the Titanic disaster of
1912 when he handled messages between the
rescue ship Carpathia and Wanamaker's New
York City store where he worked. All speak
the truth.

Foreign ships used International Morse.
Nevertheless, problems hounded them too. It
took an International Wireless Telegraph Con­
ference held at Berlin in 1903 to get nations to
agree to exchange messages between ship and
shore stations using rival equipment. to agree
to give preference to calls for help, and to set

,.

a fixed scale of charges for messages. At a sec­
ond Berlin conference held in 1906, twenty­
seven nations met and agreed to use the Inter­
national Morse code and adopted SOS for the
distress signal. ( English ships used CQD and
the Germans SOE) . The United States sat in
at the 1906 conference too, but the Senate
never ratified the treaty. America's ships con­
tinued with both codes.

Operators who learned the code at American
Marconi schools, transmitted in Intemational
Morse. Telegraph operators who switched to
the sea. sent American Morse. Naturally, many
American ships couldn't communicate with
each other let alone with the foreign fleet. At
the London Convention of 1912, nations cre­
ated the "Q" signals and again tried to establish
International Morse as the sole code. Once
more the United States attended and the Sen­
ate procrastinated. Not until the Titanic, Eng­
land's "unsinkable" luxury liner, struck an ice­
berg on her maiden voyage and sank, did the
United States act. On July 1, 1913, Interna­
tional Morse became the universal wireless
code.

The early codes
If you don't like the code, don't blame wire­

less; blame the telegraph. Wireles didn't create
International Morse, it only adopted it. Inter­
national Morse code existed fifty years before
Marconi spanned the Atlantic with the letter
"S" on December 19, 1901. 11 grew out of
American Morse.

Dot-and-dash codes originated with the elec­
tromagnetic telegraph. The first dates back to
1838. 11 occurred as a result of the Morse/Vail
experiments that lifted electricity out of the
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I. II . III. ' V. V. VI. V I I. VIII. ' X.

Bacon. Rees. Swa im. Sch ill ing . Gauss & Steiriheil. Original lote r Eu ropea n
Weber. Morse. Morse. Morse .

1605. 1809. 1829 . . . -. 1833 . 183 6 . 1838. 1844. 1951.
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E oobao 11211 , r , , s s s
F oobob 112 12 " rrr r ", ,,, s ". ,', ssls
G oabbo 11 221 sss 111 1 ,,, ,,' '" II , II,
H oobbb 11222 ssse rill "' rrr r sss 5 5 SS ssss, a baoa 121 1 I I> " r r r " ss "J -- - - 12 112 t tt s rr ll ---- r ss s Isis si ll
K c bocb 121 22 tt rrrl rrr II , rs! ,,' ,,'
L ababa 1221 1 ttt Irrr II, ,II

" "

s lss
M obobb 122 12 t ttt '" '" rr r ,,, II II
N c bbcc 12221 t U ft

"
," rr

" " "0 obbob 122 22 ,, ", " "' ss s s "'P obbba 2 1 1I I , ,, IIrr rrrr rllr 5SSS$ 5SSS$ sll s
Q a bbbb 2 11 12 t sss II lr ---- - - - - 551s ssls IIsl
R boooo 2 112 1 t 5SSS ,,, rr rl II s s ' " sls
S beaah 211 22 tl> II r rlr I lrr ,', sss sss
T boabo 2 1211 tt U s , rlrr

"
II, , ,

U ---- 2 1212 ftt II,
"

", ,II sst ssl
V boobb 2 122 1 tttt 111 ", ", I sss! sss
W boboa 1212 1 tt ttt r lrl ln-r r lr! ,,' , II , II
X bobob 2221 2 tt tttt hlr - - - - -- -- II stss ,,,'
y babbo 22221 ft , r IIr -- - - ---- " ss ss 1511
Z babbb 22 122 tt 55 rlrr rrJl rr l! sts sss s IIss

Fig. 1. Comparison of the early alphabetic codes with the final International Morse code created
by the Germans.
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structions to Roman legions and spread deeper
fear among defending armies. Tom-tom
rhythms, haunting as the drums in Ravel's
musical classic "The Bolero," aroused the jungle
and sent cold chills up and down the spines
of white traders in slaves. Puffs of smoke float­
ing lazily above surrounding peaks, forecast a
kind of trouble that raised hair on end as
pioneers in Conestoga-wagon caravans tres­
passed Indian lands to sett le the American
West. Again, weather affected each. Subject to
sunlight, daylight, or wind conditions, these
systems could convey only limited intelligence.

Galileo's telescope gave birth to a much
faster system- the semaphore. Using it, Claude
Chappe, n French engineer produced a practi­
cal system that sent messages all over France.
Above simple towers holding a vertical wooden
post, a horizontal beam pivoted controlled by
ropes. At the end of the beam, two vertical

fig. 2. Example of constant-line message pro­
duced by Morse's first telegraph machine. The re­
ceiving operator numbered the ny 's" between
spaces. By comparing the groups of numbers with
a numbered dictionary, he dec iphered the message.
An inverted "Y" represented a zero. When the
zero came before a number or group of numbers,
the operator read the number as an actual number
not a word.

laboratory and put it to work. At last the world
possessed the means for rapid distant commu­
nication; communication dependable day or
night regardless of the weather. A triumph of
simplicity itself, American Morse survived well
over a hundred years in telegraph systems of
the United States and Canada. It provided
careers for thousands, a hobby for thousands
more, and set the foundation for amateur radio.

Construction of the American Morse code
undoubtedly benefited from the alphabetic
codes available at the time. A number existed.
One goes back to the ancients 150 years be­
fore the Christian era. The Greek historian,
Polyblus, in the tenth book of his General his­
tory, describes a hi-signal method of signaling
over a distance by torches. He credits Cleoxe­
nus and Dcmoclitus with the invention and
himself with its perfection. The scheme divided
the Greek alphabet of 24 letters into five series
or tablets with each (except the last) contain­
ing five Jetters. One to five torches exposed on
the left side indicated the group or tablet;
similar torches raised on the right side indi­
cated the place of the letter on the tablet, Slow
and useable only at night, distance depended
upon weather conditions and the resolving
power of the receiver's eye.

Non-alphabetic systems got messages across
much faster. Roman armies used the helio­
graph; the African, the tom-tom; the American
Indian, smoke signals, Reflected sunlight flash­
ing off polished shields, conveyed battle in-
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Fig . 3 . The alphabet of Revised Morse; t he code
used in teleg raphy throughout America and Con­
ado.

arms moved . Movement of the three members
produced a large number of configurations
which a viewer at the next tower read through
a telescope. \Vhen in 1852 the electr ic tele­
graph replaced the semap hore sys tem, a net­
work of 55Gsemaphore sta tions covered France
stretching over a total distance of 3000 miles.

England used a different scheme. The visual
system installed by the British Admiralty be­
tween London and its naval bases consisted of
15 towers each supporting a horizontal board
that contained six circular holes opened and
closed by shutters. A round-trip test run over
the London to Plymouth circuit covered the
SOD-mile route in three minutes-I70 miles a
minute. A tremendous speed at that time, but
a speed dependent upon daylight and clear
weather. In the United States, the first sema­
phore system connected Martha's Vineyard
with Boston in 1800.

For speed and maximum intelligence, in­
ventors turned to a lp habetic codes. Fig. 1
shows a com parison of nine. Probably the fi rst
five-unit, even- letter code of record appears in
Francis Bacon's monumental work, "Advance­
ment in Learning" published in 1605. It ante­
dates Morse by over 200 years. Bacon's code
used two letters; «a" and "b". By juggling them
around through five positions. he obtained
thirty- two d ifferences- far more than the
twenty-four required for the alphabet then
used. (J and U didn 't appear in the a lphabet
at that time )

In volume eight of Dr. Abraham Bees' C y­
clopedia published in l ti09, a signa ling alp ha­
be t similar to Bacon's appeared using numbers
instead of lette rs. This cod e included sym bols
for letters ''1'' and " U". TI le fi rst nine lette rs
of the a lphabet followed exactly the nota tion
of Bacon. After injection of the letter ''1'' which
takes the same symbol as Bacon's " K", the re­
mainder of the a lphabet from "K" to "V" in-

elusive follows regularly the arrangement of
Bacon's but shifted two letters downward. Only
the symbols for "X", and "Y", and "z" dilfer.
Sec co lumns I and II of Fig. 1.

James Swain of Philadelphia in 1829 pub­
lished "T he Mural Diagraph, or the Art of
Conversing through a \"all." Sometimes desig­
nated the prison code, the symbol " t " signifies
an audib le tap or knock, and the "s" an audible
scratch. Swain failed to use the simplest com­
binations of taps and scra tches possible. lie
gave fi ve signals to "1\:", "R", "1''', and " ' V"
and six to "X" when combinations of only four
cou ld suffice to make characters. Also, hyt
adop ting the "numera l system ," Swain could
not escape using awkward . spaced letters in
two-thirds of the alphabet. Column HI shows
this code.

Baron Schilling of Cronstadt, a Russian coun­
selor of sta te, used the low potential cell of
Alessandro Volta and the galvanometer of
Luigi Galvani to develop a telegraph system
moving an upright pointer to the left or right
of a fixed position. His code consisted of com­
binations of the letters "R" ( right) and "L"
( left ) as shown in colum n IV. Five letters of
Schilling's code appear in the International
Morse code.

Gauss and Weber of Germany introduced a
telegraph system in 1833 that used an "r" and
"I" code of unequal length. A simple p lus or
minus dot made up the binary combinations.
Steinhct l expanded upon their system. li e also
used the "r" and "l" method but his equipment
made dots upon a ribbon of paper from small
becks holding ink. Two rows of dots appeared,
one to the left and one to the right. looking
very similar to a modern cable signal record.
Like Schilling and Gauss. Steinheil gave short
symbols to tile letters appearing most often in
Cerman. In a paper published in Sturgeons
"Anna ls of Electricity" in 1839, he anticipated
reading telegraphy by ear.

American Morse
Professor Sam uel Finley Breeze Morse solved

the telegraph p roblem by not expecting too
m uch out of a primary circuit. His first ap­
paratus, however, bore little resemblance to the
final system p ut into operation between W ash­
ington and Bal timore .\Iay 24, 1844. Xetther
did the code.

Morse's patent disclosure dated October 3,
]837, showed a pendulum holding a pencil
in con tact with a moving strip of paper. A. CO IJ­

tinnous line appeared 011 the paper. Pieces of
cas t type conta ining ] to 9 raised points,
{eq ual to the numbers they represented ) fit
into a hodler when composed to fonn a mes-

8-----
9 -- - -
0---

5 - - ­
T -
U --­
V -- - ­
W --­
X - - -­
y - - - -
Z - - - -
& - - - -

PUNCTUATION.
Exclamation - - - _
Parenthesis - - - - ­
nones - - - -­
Paragraph - - __

LETTERS
J ----
K --­
L - ­
M - -
N --
o - -
p -----
Q ----
R • --

NUMERALS.
4 - - - -_
5-- -
6 - - - - __7 •

A --
B -- _ _
C - - ­
0 -- .
E -
F -- _
G --­
H - - _ _
I -_

1--_ _
2- - - __
3 - - - -_

Per iod -- •
Comma - _
Semico lon _
Interrogation _
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Linear Systems

leading manufacturer of amateur mobile power supplies
announces new price reductions on allltf'rNlm;y models!

We are pleased to announce that high volume production of Century mobile power
supplies at our new modern plant in Watsonville, California. enables us to offe r these
famous units at the lowest prices in h istory. Here is an opportunity to own a quality
commercially-built mobile power supply at savings from $ 15.00 to over 525.00,
depending upon the model. These new prices apply to all 12-volt Century models
and arc effective immediately.

ORDER NOW THROUGH YOUR DEALER!

MOOEL OUTPUTS APPLICATION OLO PRICE NEW PRICE

800 Vdc Most 12-valt $114.50 $ 99.50
350-12 275i325 Vdc mobi le transceivers

Adj. Bias
o to - 125 Vdc

850/7501650 Vdc All 12-valt $145.00 $124.50
400-12 250/285/325 Vdc mobi le transceivers

Adj. Bias
o to - 125 Vdc

1150 Vdc For higher powered $165.00 $149.50
500-12 285/325 Vdc ope rat ion of ma ny

Adj. Bia s t z-vott mobile
o to - 125 Vdc transce ivers

2200 Vdc Mobile 12-vall $275.00 $"249.50
1000-12 285/325 Vdc Linear Amp lifier

Adj. Bias
o to -1 25 Vdc

Input and output cables supplied with all units,

LINEAR SYSTEMS, INC.
220 AIRPORT BLVD., WATSONVILLE, CALIFORNIA 95076

New Telephone: 722-4177 (Area Code 408)



Fig. 4 . T he Inte rnot iona l Morse code used univer­
sa lly in wireless since Jul y 1, 1913, and through­
out the Wor ld in telegraphy exce pt for Ameri ca
a nd Canada .

City Univers ity Oil January 24, 18:38, the elec­
tro magnet 110 longer operated a pendulum, it
It!o(]cd a Iwri::,olltal bar. Each time it moved
a dot or dash appeared on tile l/Iodng st rip of
pap('r. And the operators , working directly in
the language, reached a speed of 10 words a
minute. The demonstration marked the first
lise of a dot-and-dash code and communication
by means of an alphabet.

The origillal dot-and-dash code named after
the Morse telegraph instrument. appears in
column \ '11 of Fig. 1. Morse's patent applica­
tion of April 7, 1838 and the patent issued June
20, IH40 coutuiu it. This alphabet transmitted
language in words and sentences for the first
time. The genera l plan used the simplest and
shortest combinations of symbols to represent
the most Frequently recurring letters of the
English alphabet. In this code, " G" uud ''j""
took the same svmbol as did "i" and "y" and
" 5" and "«: Aiso, the code included seven
broken letters.

Morse and Vail didn't lise this code when
they opened the Washington to Baltimore tele­
graph line in 1844. They used revised Morse :
the code that opened careers to thousands over
the next 100 years. This code incorporated the
folowing basis:

The dot 1 unit
The dash 3 units
The space between the elements of

each letter 1 unit
The space between two letters 3 units
The space between two words 6 units

Fig. 3 shows the complete alphabet of the
revised Morse code used in telegraphy through­
out the United States and the Dominion of
Canada. Hevisecl Morse contains six spaced
characters: C, 0, H, Y, Z, and &. This arrange­
ment secured economy of space and conse­
quently of time. No letter, except "j", exceeds
5 dots or 9 units, and frequently used letters
in the English language contain the fewest and
shortest elements. Numerals kept within a six
dot or eleven unit restriction to distinguish
them more easily from the letters.

Revised Morse became a high-speed code
in the hands of professionals. Glamorous ca­
reers sprang up everywhere. Speedy operators
transmitted blow-by-blow descriptions direct
from ringside. Others watched big-league base­
ball games and fed the play-by-play action
into newspaper lines. Some traveled \Vest \,rith
the railroads. Some died in the middle of a
message manning dangerous frontier outposts
deep in the Indian lands. How fitting the first
message sent by Morse-a message composed
by the daughter of the U.S. Commissioner of
Patents: "What hath God Wroughtl" Morse's

8 - - - - ­
9 -----
0-----

w ---
X -- -­
Y ---­
Z ----

Ch - - - -.. - - - ­
" ---­
II - --­

\" - - - - -" -- ---

l£TTERS.
L - ---
M ---
N -­
0--­
p ---­
0 - - - ­
R ---
5 - - ­
T -
U - - ­
v - - --

NUMERALS.
4 -----
5·----
6 -----
7 --- - -

PUNCTUATION, ETC.
Paren thesi s - - - - - ­
Understond • - - - -
I don ' t understond - - - - - - - - - - - ­
Wa it -- - --
Erose - - - - - - - - -
Call sig nal - ------
End at message - - -- - - - -­
Cleared ou t all right - - - - - - - - ­
Pe riod (.) _. - - --
Commo(,) - - - - --
Query (?) - - - - - -
Excl ama t ion ( !) --- --­
Apostrophe ('J ------
Hyphen (-) ------
Fresh paragraph - - - - --
Inv er t ed commas - - - - --

I -----
2 -----
J-- ---

sage. As the holder moved forward, the points
on the type worked a lever up and down
which regulated the tim es and intervals elec­
tricity flowed to an electromagnet mounted on
the pendulum. \Vhen energized, the electro­
magnet moved the pendulum sideways and a
spring pulled it back. Each action zig-zagged
the line making a series of spaced "V''s on the
paper. A~ the machine could not break the
cOfltinuo!ls line, it could not produce dots and
clashes.

The code Morse devised to work with this
machine required a dictionary suitab ly pre­
pared with numbered words . ill' counting the
"V''s and observing the space arrangements,
the receiver obtained groups of numbers which
he deciphered by means of the nwnbered dic­
tionary. See Fig. 2. An inverted "V" repre­
sented a zero; if it appeared before a figure
or group of figures, one read the group as an
actual number instead of a word. Numbered
codes existed long before this one. Both optical
ami semaphore telegraphs as well as naval sig­
nals used them. But Morse's system produced
a permanent record . Speed averaged about five
words a minute.

After a laborat ory demonstration in Septem­
ber 1837, Morse hired Alfred Vail of the
Speedwell Iron Works at Morristown, N.].,
under contract. Then came big changes. At an
exhibition of the telegraph at the New York

A - -
B _. -­
C -- - -
D --­, -
F - - --
G --­
H - - - -
I -_
J ---­
K ---
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harnessing: of e lectricity soon brought the tele­
phone, a cable linking E urope w.th America ,
ciectric ligh t, a ll amplifier tube, and icircless.

j ntemntioual Morse
\Vhen you transmit in Interna tional Morse,

you use four le tters from Original Morse and
eleven from Revised. The remainder come
from the best of various European codes. D e­
veloped on the European continent where it
got the nickname "Continental," International
Morse became the universal code for wireless
hut never for the te legraph.

Aust ria and Germany share rcspcnslbthty
for the "Continental" code. Austria adopted
the Morse apparatus after the Emperor saw a
demonstration in 1845. T hree years later two
Americans built a 90-mile line conecting Ham­
burg with Cuxhaven. Earlier, the Bavarian
Government adopted Steinheils's slow system
and insta lled a short line between Munich and
Augsburg. Severa l of the North German rni l­
roads used Wheatstone's equipment.

\\ 'hen the Austrian Government appointed
Stcinheil to organize the telegraph systems of
that empire, he met in Vienna with representa­
tives of the Gennan sta tes of Prussia, Bavaria,
Wurtembnrg and Saxony in October 1851.
After scru tinizing all systems and all codes, the
delegates unanimously adopted the superior
Morse apparatus but not the code. T hey never
wanted any part of spaced letters.

From the code of Dr. Clemens Gerke, a te le­
graph engineer of Hamburg, the Vienna tele­
graph convention selected letters C, F, L , and
H. Steinheil's code furnished 0 and P. Letter
X and numerals I , 2, 3, 4, and 5 came from
~ 1. Lefferts' code introduced on the American
Bain lines in 1849 as did also 6, 7, 8 and 9
though arranged in reverse order. By this ar­
rangement the first half of the fi ve-digit num­
ber act as a check on the second half. Other
sources supp lied letters J. Q, Y, and Z leaving
1.5 to come from revised Morse,

Besides the regular 26 le tters of the alpha­
bet, Inte rnational Morse contains 32 other char­
acters. An accented "e" and the apostrophe
sa tisfy the F rench language, the a, () and ii the
Germa n, and the i1 the Spanish. The period
consisted of six dots sent in three groups of
two. This stood until September I , 1939. At
the Cairo International Radio Convention in
19.18, the delegates agreed to change the pe­
riod to the svmbol used for the comma. T his
satisfied telegraph companies whose printe rs
produced it as th ree "Ts. T he sYIl1b ~) 1 for the
exclamation mark then became the comma.
(Telegraph operators never used the exclama­
tion mark except to abuse each other within
the law. A half dozen !!!!! ! expressed ironical
admiration of another operator's stup id ity).
See Fig. 4.

England switched to the Continental code
when cables laid in 1854 and 18.55 connected
the British Isles to Holland , Cermany and
other Eu ropean countries. Like the Americans
and Canad ians, English operators didn't want
to change. however, they soon succumbed to
pressure. Each operator received a copy of the
new alphabet with two months grace to learn
it. When the day for the change arrived, the
company found many not ready. Cranttng of
another month produced the same result. Not
until the company ge ntly promised a reduction
in pay for those not ready by the end of a
third period d id the new code go into opera­
tion.

Adventure trailed Morse's telegraph as it
moved eastward from the business countries of
Europe. At army outposts in Ind ia, dangerous
excitement awaited British operators and some­
times a saber in the back. The Brit ish call the
code "Morse:' Others think of it still as "Con­
tinental ." But the gain in international scope
as the Morse telegraph spread, caused the
"Continental" moniker to diminish in favor of
" International Morse."

. .. W2AAA

A New Book Published by 73
PARAMETRIC
AMPLIFIERS

Th is book, the first on parametric amplifiers for the
ham, is wr itten for t he average amateu r and explains In

~ ~t~
simple language how they work, how to build your own
for the various UHF bands, and how t o tune them up.
Parametrics have helped UHF move Into the space lIe.
but don't forlet that t he first workinl parametr ic am-

.;. r? plifier was built by WIFZJ and worked on six meters.
Order this book direct , $2.00 postpaid, or from your 10ClI

parts distr ibutor.

J im fl. k WA6B SO

-" Peterborough. N. H.-_...-, 73 Magazine



THE NEWS
FROM "The home of the originals" Number 2 of a series

Showtime ... U. S. A.

The amateur radio convention season is ju st about here. This is really a
special time for manufacturers of amateur products and for hams, too . Often
you may wonder why there are so many conventions and why man ufac­
turers become a part of this mass migration from one major city to another.
Be assured, it' s not just for fun. The manufacturer is simply tryi ng to show
amateurs all the new products to aid or enhance amateur operations.

Originally, conventions were just social events with a lot of friendly
greeti ngs, beer and ho t dogs. Today, to add to the showing of new prod ucts,
live-wire panel di scussions are programmed along with gala enterta inment.
The latter often includes awarding of valuable prizes to lucky convent ion­
goers. The prime purpose is to get you, the amateur enthusiast, to attend
the convention .

Amateur radio conventions today are full -fl edged industry shows. The
promoters depend on manu fac tu ring fi rms to help pay the way and they
must have high attendance to attract the manufacturers. Hence, each show
must have enough interesting exhibits, seminars and entertainment to
attract you. the amateur, for ultimate success.

So, attend your local conventions ... see all the new developmen ts . . .
enjoy furthering your amateu r knowledge w ith people who speak your li ngo.

Be sure to stop and say " hello" to the Hustler people. We're exhibiting
in most of the big conventions. You won' t have a hard time f ind ing us either
. . . we all wear bright red bl azers.

SEE YOU AT THE SHOW

J . L. Taylor - W8EEC
M anager, Electronic Sa les

NEW- TRONICS CORP. /3455 Vega Ave.. Cleveland, Ohio 44113 61" ,
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6t39 -A
3455 Vega Avenue • Cleveland. Ohio 44113

NEW-TRONICS CORP.

for the first time ...
Hustler quality and reliability in a

FIXED STATION TRAP VERTICAL

4-BTV... Only $ 95
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Jim Kyle KSJ KX
1236 NE 44th Street
Oklo homo City, Oklo home

Understanding AVe

On most every communica tions receiver
worthy of the name, you'll find a sma ll knob
labelled "AVC-~I\'C" or something of the sort.
On the newer ones, the label is more likely to
read "AVC: Fast-Slow-Off."

Experienced operators use this control more
or less by instinct. The newer hams more often
tend to leave it set in one position permanently
and ignore it. But chances are very few of us,
experienced or not, really understand what's
behind that knob-and why.

Contrary to widespread belief, the AVC·
circuitry in a receiver isn't necessarily just a

•
''''' ~:> ""'""- .,

''''"'''''..,-.
• % f EEoe.r.cx. B

If~~ =~t~'i
FEEDBACK SYSTEM

'" SUlTIlJoCflON

~ "'"~

"""".....
~TEGII"'T OII

SERVO SYSTEM

" '
...RlABLE -

M!ij- ... GAIN - INTEGIIATOAMPLIfIEIl' orr

CONT!IOl. 1oO..T.I,G£

l EIl'~ ~l

AVC SYSTEM

Fig. 1. AVe os 0 servomechanism .

66

" lazy man's gadget." " 'hile the origina l intent
was to eliminate need for adjusting the re­
ceiver's gain controls when tuning from a weak
to a strong signal, modern A\'C does mil ch
more than that.

For instance, in a SSB round-table a p rop­
erly performing A YC system will make the Iel ­
Iow a continent away who's running a barefoot
lOB sound almost exac-tly the same strength as
the guy across tOWIl WllO'S pouring the coal to
a kilowatt. Neither will b last your eardrums,
and more important, neither will overload the
receiver to cause distortion products.

In C\V net operation, a good AVe circuit
will allow you to run full break-in, monitoring
your own antgoing K\V if you like while drag­
ging in the 20-watt sta tion in Podunk between
your dits.

Don't misunderstand us. Not every AVC sys­
tem wiII meet these standards . All too many,
even in complete ly factory-built (and never
modified ) gear, fold up at one end or the other
of the signa l-s trength range. But performance
of this nature is not impossible to achieve, nor
is it even particularly difficult once you under­
stand just what the AVC circuitry does and
how it works.

Feedback and servomechanisms

Let's look at the "how it works" first, before
we get into the more complex matter of "what
it does:'

And to see how it works, we forget all about
Ave and receivers and such for a spell and go

• Or AGe , a utomatic gain control, perhaps a better
name.

73 MA.GA.ZINE



Fig . 2. Simplest AVC.

Fig. 3. Control curves fo r 6SK7 a nd 6 BA6; typica l
for all remote-cutoff pentodes .

so..
db CHANGE Jill SIGIIIAL IIIIPUT

1"- 0 db ' - Z.Z VDC A\IC VOLTAGE )

,
• ..'••..:;:/ • .-.-

"" ~
,/- IN iliA

/';;: .-
6SK1 _ .. //

\68A6 -1110 BIA S:5VBIAS 7 .-- EKCEPT AVC

,v --, ,, ,
'/

~~('
I

( hand on pencil) the feedback tells your arm
to stop moving.

To test it, try to pick up the pencil blind­
folded. Cha nces are very grea t you' ll knock it
to the floo r the first 100 times.

Of course, a ll this feedback takes p lace on
an unconscious level, and we never really
realize it's going on . H owever that doesn't
change the fact that feedback is necessary to
human activity.

The basic negative-feedback principle can
be applied in many ways, as has just been
demonstra ted. One way of app lying it-which
was actually the way your brain app lied it to
the hand-an d-penci l problem-is to use the
feedback to develop an «error" signal, and the
"amp lifier" of the system to adjus t condi tions
so that the error signal has the smallest possi­
b le value.

Naturally, the error signal can never be re­
duced to zero. Should this happen, then the
feedback would also be zero and the system
would cease to function . H owever, the error
signal c-an be made to get about as close t o
zero as you like-say about 1/1 ,000,000 volt in

."::J: .
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back to some basic (a lthough not too widely
published ) theory. This co ncerns "feedback."

Now in the ham vocabulary "Feedback" is
usually considered as something not too de­
sirab le, as when rf gets into the audio lines
and a wild whist le goes out over the air. How­
ever, none of us could do a thing without it.
Here 's why:

Feedback, broadly defined, consists of taking
a part of the outpu t of a system and feed ing
it back to the input. (T he name is almost ob­
vious from its inclusion in the definition. ) T his
part of the output can be fed back in such a
way as to add to the input , or to subtract Ir0111­
it. If it adds, the feedback is called "positive,"
while if it subtracts, the feedback is ca lled
"negative." ,

Positive feedback is what causes the howls,
unwanted oscillations, etc., which have made
"feedback" a not-good term to so many of us.
A very small input signal can be applied to
an amplifier, and a similar but bigger signal
comes out. If we now put some of this bigger
signal into the input, adding to the origina l,
we have an even larger original signa l, and the
output is still larger. T he process keeps repeat­
ing until we have the maximum possible out­
put signal, and the input signa l no longer has
any control. Even if the input signal is then re­
moved , the amplifier will supp ly its own input
from the fed-back portion of the output, and
all you have is an oscillator.

If, however, the part of the output fed back
is arranged to subtract from the input signal,
then the original small signal is reduced still
more, and all tha t the amplifier gets as input
is the d ifference between input and feed back.
While this may appear to be only a senseless
waste of gain, consider what happens if we
have some d istortion in the amplifier.

In this case, the input may be pure but the
output is d istorted. The difference between in­
put and output will con tain all the d istortion
of the output, but in such a polarity that it will
tend to cancel out the distortion introduced by
the amplifier on its second t rip through. The
resu lt is a significant reduction in distortion,
due to the feedback.

All of which is basic to the idea of feed­
back, but doesn't tell much about how it helps
us do things.Let's forget e lectronics for a mo­
ment and consider the application of feedback
to a physica l problem.

Assume that a pencil is lying on the table
and you want to pick it up. You start your
hand moving in the direction of the pencil.
As your eye registers the distance from hand
to pencil, it feeds back to the brain to infonn
the arm muscles that the distance is becoming
less and less, and when the distance is zero
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CQ. CQ, CQ, CQ, CQ,

an electrical-feedback system. But we're a bit
ahead of ourselves.

This error-signal approach to feedback Is
usually known as a "servomechanism" and is
in itsel f an entire branch of applied science.
\Vithin that science, three different classes of
servo-mechanisms are recognized. T ype a is
defined as that class of servomechanisms de­
signed to hold the output of a system constant
with varying input ; Type I is that class which
varies the output as a control signal varies
(s uch as a ircraft servos which develop tons of
pressure from the mere touch of the pilot's
hand on a control); and Type II is a class
which holds the rate of change of outp ut COI1­

constant with varying input.
Of these, we're only interested in T ype 0 ,

since it's identical to the definition of a basic
simp le AVe system. The basic simple AYC is
designed to hold the outp ut volume constant
wi th changes in HI" signal input.

Simple AVe systems
Fig. 1 shows some block d iagram s illust rat­

ing these points. As signal input to the receiver

"' I- ""l(E~ " I- " " on ~"

o TO ' I6 V0",
-25V ". ,.

esc r" ." ..0

,. Ave LI"IE <0 TO '!IO VI

~ .rh

Fig . 4 . A ppl ica t ion of pcrt lcl AVe .

..

increases, the "error signal" developed by the
AVe circuit a lso increases. This "error signa l"
is then a pp lied to the receiver in such a man­
ner as to reduce its gain, and with the gain re­
duced the output signal tends to be reduced
a lso, thus offsetti ng the increase in input sig­
Hal.

Since increasing "error signal" reduces re­
ceiver output, while increasing input signal in­
creases output ( in the absence of AVe ) it's
easy to see that the feedback is negative . And
since th e net effec t of a ll this is to attempt to
hold the output constant with varying input.
it 's a lso easy to see that this is a Type 0 servo­
mechanism .

Note, though, that we can't use the aud io
output of the receiver "as is" for an error sig­
nal, for this would tend to wipe all the modu­
lation off the input signal. \ Ve must process
the error signal so that it reacts only to
changes in input over a period of time which
is long compared to ind ivid ua l audiofrequency
cycles.

Fig. 2 shows one way of doing this, which
was the original AVe circuit. T he carrier is
rectified at the output of the if amplifier to ob­
tain a negative de voltage, which is then fil­
tered and fed back to the grids of the if stages
to red uce thei r gain. This is convenient, since
the same diode which rectifies the currier for
AVe can a lso detect the signal for audio, b ut
it fa lls fa r short of perfection.

T o find out why, we must examine in more
detail the p urposes of AYC circuitry.

Purposes of AVe
First , of course, is the obvious one of letting

the operator's volume-control hand fest as
much as possib le.

Of equal importance, though. is the avoid­
ance of overload in all stages of the receiver.
Surprisingly, it's not a lways the final stage
which overloads fi rst. Many modern receivers
suffer from mixer overload long before the if
chain is in any danger of getting too much
signal.

Speed of react ion is another purpose for
AVe as opposed to manual control. No oper­
ator living can twist a knob fast enough and
accurately enough to have full receiver gain in
the spaces between d its at 40 wpm, while re ­
ducing ga in sufficient ly to keep from overload­
ing with the local transmitter's signal when
the d its and dabs are going out . For electronic
circuitry, capable of operating in billionths of
a second. it's a lead -p ipe cinch ,

Now for any AVC system to approach per­
fection it must score high on a ll three counts .

13 MAGA ZIN E



"Northern Cilliforni. 's Most COMplete Ham Stor. "

SINCE 1933

Allow SO¢ lo r
packing and

ihipping.
California resi ­
dents includ e
4~ sales ta• .

SAN JOSE, CALIFORNIA

THE BEST
VALUE WE

HAVE
EVER

OFFEREDI

Grey meta l case, 5114" H x 11/4" W X 21/ 4 " 0 ,
w ith standard f ittings, 1%" Bright-vue meter,
and detachable, telescop ing antenna which ex­
tends to 10 3/4", With ins tructio ns and sche matic.

An excelle nt combination unit for e ithe r home
sta tion or mob ile use . .. as an accura te Sta nding
Wave Bridge and a sensi tive Fie ld Strength
Me ter. 52 ohm impedance. Will take a full kilo­
watt and can rema in in the line all of the time.

•
S.W.R. BRIDGE and

FiElD STRENGTH METER

95

1000 SOUTH BASCOM

QUEMENT
ELECTRONICS

So let's start with the req uirements one at
a time, in orde r. Let's see how we can keep
the output variations to a minimum.

Assume that our input signal is expected to
vary from 1 microvolt to 1 volt. That's a mil­
lion-to-one range, whi ch when we put it into
db of voltage variation comes out to be 120
db.

If we se t out to hold the outp ut comp letely
consta nt, this means that we must vary the
gain through the receiver b y 120 db also. For
instance, with 120 db of gain and a Lmicro­
volt input signal assume we get a J-volt output
to the fi nal aud io amplifier. \ Vith a l-vclt sig­
nal, and the receiver gain reduced to 0 db b y
a 120-db-controlling AVe , we still have a 1­
volt signal driving the aud io outpu t. The audio
volume would be the same.

Howeve r, the gain of a single-stage if am­
plifier is rarely in excess of some 46 db, wh ich
means we would have to have 3 stages of if
merely to be ab le to vary the gain a t least 120
db.

Aud for comp letely co nstant output, the er­
ror signal would have to red uce to zero at
both ends of the line-cwhich WOlI't do. So let's
see what happens if we a llow 6 db of output
variation.

The control range required now is 120 (in­
put signal ) minus 6 db (ou tp ut variation a l­
lowed ) which eq uals 114 db. We still need
those 3 if stages.

So with 114 db of control required, and 3

Ave for constant output

MAY 1966

That is, it must hold output-level variations to
a minimum through a wide ra nge of input sig­
nal levels, it must prevent a ll stages of the re­
ceiver from being overloaded, and it must b e
capab le of reducing and restoring gain as rap­
idly as the operator d esires.

In add ition to this, though, there are a few
more points a top-notch AVe sys tem must
meet as well. It should not impair the receiv­
er's sensitivity to weak signals, which means
that the Ave should not work on very weak
signa ls, but instead should turn itself on when
the input signal passes a certain level. \Vhile
reacting rapidly, it must not react so rapidly
that it wipes the modulation off an incoming
signal. And fina lly, it must not create distortion
on its OWII , by biassing amp lifier tubes into
non-lin ear portions of their operating curves.

Satisfying a ll of these requirements, of
course, takes quite a bit of d esign, and frankly
we're not going to try to put it all down here.
The idea at this point is to m ake it under­
sta ndable, not incomprehensible!



Ave for overload protection
\Vhich fairly well disposes of point 1. How

about point 2-over-Ioad protection?
.As mentioned a bit back, to get wide con­

trol range the control voltage must be made
fairly large, and not all tubes can take it. This
isn't of importance particularly with a factory­
built receiver because we assume the manu­
facturer's engineers took this into considera­
tion, but it does stand to warn us not to sub­
stitute I F tubes unless we know exactly what
we're doing.

In particular, a sharp-cutoff tube should
never be used to replace a remote-cutoff type.
The S-meter may read higher on noise, and
it may even read a hit higher on some signals,
but the chances are rather great that the sub­
stitution will play havoc with the Ave action
of the set. You may find that the S-meter just

In practice, we can expect the working
range of an Ave system to be about 1/2 to
1/3, per controlled stage. That is, with a
single controlled stage the variation in ouptut
will range from 1/2 to 1/3 of the input vari­
ation (60 db input change results in approxi­
mately 20 db change of output; 20 db input
change results in about 10 db output change).

If we have two amplifier stages on control,
the output variation will be cut in half. With
60 db input change, the output level will
change only about 10 db.

\Vith three stages controlled, the variation
drops to 1/3. 60 db variation of input gives
only about 7 db output change. By increasing
the number of stages under control, we can
keep reducing the output variation, but a peac­
tical limit is reached eventually. Nobody wants
to put 100 amplifier stages into a receiver
simply to get output constant within 2 db for
a 60-db variation in inputl

AmI it probably wouldn't work right any­
way.

In case you're interested, F ig. 3 includes the
single-stage control graph for the GSK7 and
also for the 6BA6, more representative of the
newer tube types now in use.

" '" """" """" f-.ocr

~,

<w,""""f\ 'J! "."REel REel
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Fig, 5. Audio/carrier AVe hookup.

stages to get it in, we find that we must vary
the gain of each stage by 114/3 or 38 db.
Let's assume that the gain with no control
voltage applied is 42 db; this gives us a total
if gain of 126 db or approximately 2 million
times.

This means our I-microvolt input signal will
come out as approximately 2 volts.

If we increase our input signal to 11.22
microvolts (21 db greater) and leave the gain
unchanged it would give us an l l.a-volt output
signal to the detector. However, we don't want
the signal at the detector to exceed 4 volts (6
db greater than the no-AVe condition) which
means the gain must be reduced somewhat. If
it is reduced to 35 db per stage, a reduction of
7 db, we will get an output of 2~ volts.

Now let's hit the amplifier with a full volt
input. To have 4 volts output, the total gain
must be reduced to 12 db, which is 4 db per
stage.

At this point, let's look at some figures de­
veloped along the way. With 2 volts at the
detector, our control voltage was zero. \Vith
2~ volts out, we had a control voltage reduc­
ing gain by 7 db per stage. And with 4 volts
out, the control voltage reduced gain by 38
db per stage. Thus in the first ~ volt of control,
we were reducing gain by 28 db per volt
while at the other end of the control range w~
were reducing gain only 19 db per volt .
. And tubes (or transistors either) just don't

like It that way. They tend to change gain at
a relatively constant rate. The 6SK7. which
used to be standard for IF-amplifier service,
had an average gain-change rate of about Hi
db per volt. At -3 volts, it had maximum
gain, while to reduce this gain by 41 db re­
quired 29}2 more volts of bias.

Since our original specifications allowed us
only a 2-volt range from no control to full con­
trol, and practical tubes work with a Sn-volt
(approximately) range, something was obvi­
ously wrong with our original specification.
The trouble was that we wanted performance
too close to perfection.

TO All(. 1M

~ IL ER
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Fig. 6. Simple delayed AVe.
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Fig . 7 . Sinking: diode AVe circuit .

Reaction time

•

' E.

'",.

if stage, a little less to the second, etc. How­
ever, doing it this way wiII reduce the control
range below that indicated by Fig. 3, so the
compromise should be made on the basis of
what you want more.

And now we're down to point 3, reaction
time. This is more frequently referred to as
"time constant". Like contro l range. it involves
many factors.

On one hand, we never want reaction so
fast as to wipe any aud io off an incoming
signal. At the other extreme, we don't want
reaction so slow that the receiver takes hours
to ad jus t itself. Our desired reaction time is
somewhere in between.

To find out what its practical limits are. let's
look first at the area of wiping-out-audio. If
we want to preserve all audio freq uencies
above 100 cps, the fastest our system can be
allowed to react is 1/100 secood ( I/f) , or 10
milliseconds. If we don't care about anything
below 300 cps, we can reduce reaction time to
3 .3 milliseconds. For 'broadcast quality" re­
sponse to 30 cps. however, reaction time mini­
mum is 33 milliseconds.

What this means is that if our Ave system
can reach the desired control voltage in 33
milliseconds when signal increases, or drop
back in the same time if signal drops, it will
just cancel out a 30-cps tone on the incoming
signal. For actual b roadcast-receiver use. a
time constant of ~ to ~ second is marc com­
monly used.

But we're not so much interested in BC as
in communicat ion. Let's see how fast the re­
action time must be for CWo If we intend to
operate at speeds up to 50 wpm. this means
the spaces between dits will be only abou t 40
milliseconds wide. If we intend for the re­
ceiver to have usable response during this
time. the Ave sys tem must react in Jess than
1/10 of this tim e, which gives us a reaction
time of 4 milliseconds for high-speed CWo

Since this will a lso suffice for 300-cps re­
sponse to aud io. it might appear that a d-m s
reaction time for both init ial response to in­
creased signal and for drop-off with reduced
signal would be good.

sits there hovering around 9, with almost no
change between a weak signal or a strong one.
You may not even hear the weak signals.
What happens is that the sharp-cutoff tube
amplifies set noise up to the point where the
Ave takes hold , then cuts off at that amount
of AVe voltage, so that stronger signals don't
get by and weaker ones are h ighly distorted.

Even substituting another remote-cutoff tube
should be done only with care, because the
transfer characteristics ( linearity to you side­
banders) of the di fferent types at similar bias
voltages is quite likelv to differ. That 6SK7
may be there for a reason; possibly no other
tube can handle the particular level of input
signal at high values of AVe voltage.

Normal design procedure to prevent over­
load is to first select tube types which can
handle large values of voltage while having
high grid bias applied; for instance, a typical
communications receiver may be called upon
to furnish a 66-volt swing at the output of the
fina l if stage, wriIe the stage is biassed to some
20 volts negative. This is a rough requirement.
It it can't be met, about the only thing to do
is to leave the final stage oD the control line,
which then restricts the range of control you
have available. Already we're compromising.

Next is to estimate the control voltage pro­
d uced by various input signal levels, and
check to see that each stage can handle it's
voltage requirement at that level of contro l
voltage. If things are arranged so that the first
controlled stage overloads before any of the
others, you'll satisfy the overload-protection
requirement-but this is seldom practical to do.

Incidentally, while Ave is usually omitted
from rf stages to keep from hurting the signal­
to-noise ra tio, it's abou t the only way to pre­
vent mixer overload . A point usually over­
looked is that the AVe, if properly designed,
won't affect the rf stage gain until the signal
is already strong enough that there's no worry
abou t SIN ratio!

In applying the control voltage to the com­
plete amplifier chain, it's frequently helpful to
use only part of the control voltage on some
stages. For instance, the rf stage may get only
1/3 of the control voltage. If control voltage
ranges from 0 to 30 volts, that on the rf stage
may range only from 0 to 10 volts. This fre­
quently gives protection for the mixer, while
helping make sure SIN ratio isn't reduced
until a signal is particularly strong.

Fig. 4 illustrates one way to get partial con­
trol. and shows also application of similar
partial control to the last if stage to protect it
against overload. This can be carried on to the
point of applying full control to only the first
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But how about 5SB? In this mode, we want
to hold average gain constant throughout a
word at least-and -t-ms reaction wouldn't do
this. To fi ll this need, circuits known as "hang"
AVC circuits have been devised, which charge
rapidly but hold the control voltage in place
for a while after the signal drops again.

Which brings us to the "Slow-Fast-Orr"
knob on the modern receiver. Ideally, the
complete system for today's use should have
a uniformly fast (4-ms or so ) charge time,
with a choice of either equally rapid release
time (fast) or a much slower re lease, on the
order of J2 to I second .

In practice , many receivers consider 100
milliseconds fast. These can usually be im­
proved by changing resistors or capacitors as
necessary to reduce the charging time constant
by a factor of 25, but in doing so care must
be taken that nothing else is changed . For
instance, reducing a series resis tor by 25 times
might drop voltages throughout the system so
much as to make it stop working, and reducing
the filter capacitor by 25 times will usually
shorten the "slow" time constant as much as
it will the "fast."

However, if the "fast" and "s low" positions
use two different capacitors, the "fast" capaci­
tor can be made smaller as desired. We'll get
into this a bit more down the road a spell,
with schematics, but first we have some more
poin ts in design to d ispose of.

Delayed AVe

l\'ext 011 the list is that A\ 'C should not
reduce se nsitivity. In a simple AVC system
such as that of Fig. 2. any input signal at all
( no matter how weak ) would result in some
control voltage. which would in turn reduce
receiver gain. This is not good.

To overcome it , the AVC system is so nr­
ra nged tha t no vol tage is developed until the
input signal exceeds a specified va lue. This is
called "delayed AYC" hut contrary to the im­
plications there is no time delay. The delay is
a matter of voltage . A wide variety of circuits
has been developed to introduce the "offset"
action; we' ll look a t some a b it farther OIl.

D istontiou from Ave

T he fi na l point to be considered in designing
the perfect AVC system is tha t the AVe should
introduce 110 distortion of its OWII.

The point was partially considered when

72

examining control range, but there's more to it
st ill. \ Vhen the AVe runs the amplifiers down
near cutoff, a phenomenon known as "modula­
tion rise" takes place which introduces second­
harmonic audio distortion if a modulated sig­
nal is being received. \ Yhile the signal is still
quite audible, it sounds quite "mushy:' It' your
receiver sounds perfect on weak signals but all
signals above 59 are a bit d istorted, modula­
tion rise is quite possibly present.

\Vhen voltage delay is introduced to satisfy
point 4, then a type of distortion known as
"differential d istortion" may come along with
it . This type of distortion results from the AVe
com iliA into action part way up the waveform
on a weak A~l signal, but in practice has not
been found to be appreciable unless modula­
tion at the IOO-percent level is being received.
If IOO-percent modulation is being detected,
simi lar distortion will also be generated in the
detector, so d tfferentai l d istortion can be con­
sidered merely a fine point of AVC engineering.

Sources of Ave voltage

\'011 may note tha t so far, except for Fig. 2.
we haven't mentioned just where in the re­
ceiver the control voltage is derived. This is
because the control can be developed from
either of two sources, and when all fac tors are
taken into consideration ei ther works equally
well (or eq ually poorly if yOli prefer the ncga­
tive eon notation ) .

Most conventional, of course, is the practice
of using rectified carrier voltage as in Fig, 2
for the control. This approach lends itself well
to A~ I use hut is a bit sticky for SSR and C\V
since the incom ing "carrier" is int ermittent at
best and mav not necessanlv bear anv relation. . ,
to the actual signal strength. For example, the
sentence "his sis is 5" consists entirely of dlts
and spaces. If a steady carrier would be com­
ing in at 10 microvolts, the average voltage
for the dura tion of this se ntence would he
less than 5 microvolts, and the Ave would
treat it as a 5-microvolt carrier. all the other
hand, the sentence "Tom to 0" is all dahs and
spaces, so would be closer to 7~ microvolts
average.

To overcome these prob lems, muny designs
have taken AVe control voltage from the
audio, after detection but before the gain con­
trol. wut. SSR and C\V, this gives equally
good results, and ill many cases proves supe­
rior, since there's no worry about bfo energy
getting into the Ave line and hurting re­
ceiver sensitivity.

However, with A~I it's again sticky. If all
signals were modulated 90 percent or so, an
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Practical AYC application

Right, Fig. 8. Hang diode hookup. Left, Fig. 9.
Switching release time with the hang diode .

Heturning J-megolnn resistor R2 to a source
of negative bias voltage will establish the Ave
voltage at the level of this bias, but will also
reduce the delay voltage by the same amount.
You can use this to set a minimum Lvolt level
on the AVe line, with 2-volt delay, or what­
ever you want, and get rid of cathode-resistor
problems in the if chain; such an approach
was used in the Be-779.

A more complex delayed-A\ 'C circuit
known as the "sinking diode" hookup is
shown in Fig, 7. This one eliminates all dif­
ferential distortion and allows the Ave action
to be tailored to almost any circuit require­
ments, but is more complicated than most.
Here's how it works :

To start with, let's assume that D3 isn't in
the circuit. Let's also assign some values for
Es, Ed, and consequently RI. Es might well
be 150 volts from a regulated supply, which
Ed (the delay voltage) could easily be 5
volts. Then if 1\2 is set to be 470K, 1\I will be
14 megohms.

Now, with no signal input, point A will be
at ground potential, while the voltage at
point B will be that developed by the voltage
divider RI and R2 in series from the I50-volt
source, or about 4.89 volts positive.

\Vhen the voltage at point A drops to - 5
because of incoming signal, the voltage across
the divider becomes 155 (from + 150 to -5)
and the voltage at point B becomes 5,02
positive, in comparison with that at point A.
Since point A is -5, the resulting voltage at
point B with respect to ground is 5.02 - 5, or
0.02 volt.

As signal increases and the voltage at point
A becomes say -25 volts, the voltage across
the divider becomes 175 and the voltage at
point B becomes 5.79 volts positive to that
at point A, or - 19,21 volts to ground.

When the voltage at A goes to -50 volts,
that at B will be -43.5. As the voltage at A
becomes more negative, the percentage differ­
ence between B and A becomes less.

In this circuit , the delay voltage may be
set to any desired value as shown in the muse
tration. The larger Es is made, the less per­
centage reduction of control voltage will be
introduced by the RI-R2 voltage divider.
However, if the ratio is made too high you
may have difficulty locating suitable resistors
for RI as few distributors stock anything
larger than about 22 megohms.

So far, we have been ignoring the action
of D3 and of Cl. D3 prevents the AVC line
from ever going positive, by conducting and
clamping the line to ground whenever its
plate is more positive than its cathode, If you

,~.
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audio-A\'C system for A\I could be made
reliable, but the audio recovered from a 100­
microvolt carrier with only 10 percent modu­
lation and from a Iu-microvolt carrier modu­
lated 100 percent are about tile same. The
system can't tell which is which. If amplifier
gain is se t to be right for 10 microvolts, then
the 100 microvolts will overload it. And if it's
set for 100 microvolts , the gain may be too
little for the 10 to get through.

One of the most satisfactory answers is to
provide tuio sources of control voltage, one
taken from the carrier for AM and the other
from the audio for other modes, and to choose
between them with the receiver's function
switch, IIow this is done is shown in Fig. 5,
in block-diagram form.

By now, you may be wondering "IIow can
I put some of this data to use on my own

•
receiver?" Here are a few circuits which will
serve as starting points for your modifications.
It must he emphasized that they are starting
points only. Before plugging in a soldering
iron, warm your receiver up and make some
measurements. You'll need to know the grid
voltage is on each controlled stage with an­
tenna disconnected, what the voltage is when
a "S9 + 100 db" signal is coming through,
and what the de output of the detector or
Ave diode now in the set is under each of
these cond itions. Write 'em all down, for
you'll need them along the way.

The circuit of Fig. 6 provides delayed AVe,
using only the cathode bias across any con­
venient audio tube to obtain the delay voltage.
As shown, the first af tube is included in the
same envelope as the two diodes, but this
isn't necesary. In fact, semiconductor diodes
of either the germanium or silicon varieties
may be used.

Delay voltage will be determined by the
bias on the tube, and until the incoming
signal produces more control voltage than this
the control line will remain at ground poten­
tial. If bias is set at 2 volts, AVC voltage will
be zero until the control voltage exceeds 2
volts, and then will be equal to control voltage
minus the 2-volt delay.
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This one employs de amplification of the con­
trol voltage after detection, for a wider range
of contro l than wou ld he possible otherwise .
T he circuit appears in Fig. 10.

In this one, the delay voltage is set by
choice of resistor RL in the cathode circuit of
VI. So lon g as the voltage developed across
the I-megohm resistor in VI's grid circuit is
more positive than cutoff voltage for VI , the
cathode voltage of V1 w ill be positive. \Vith
this voltage positive. diode DI will be reverse­
b iassed and cannot conduct, so the AVC volt­
age will remain a t zero.

When signal is applied and D3 rectifies it ,
a negative voltage is developed across the
l -rnegohm res istor. \ " hen this negative voltage
approaches th e cuto ff value for VI , the cath ­
ode voltage of the tube will move toward the
negat ive-supply level, and when VI cuts on
th e cathode will assume the negative level of
the negative sup ply.

This forward-b iases D2, which conducts and
a llows the negative voltage to appear on the
A VC line.

H signal level is only enough to supp ly say
a Hi-volt negative value across D3, the Ave
voltage can he made much greater b y p roper
choice of tube type for VI , of negative supp ly
voltage, and of HI.. \ Vith a 150-volt nega tive
supply and a tube which will cut off a t - 10
volts between grid and cathode, the AVe
line can he mad e to go to virtua lly the full
- 150 nf the supply.

Note that D2, D3, and VI can a ll be a
single duo-diode/t riode tuhe such as the 6AT6
or 6AV6, while detector diode DI can be any
semiconductor type. This means that, though
the circuit appears more comp lex than most,
it actually requires on ly a few more com­
ponents than does the simp lest of AVe ar­
rangements. T he negative voltage supply can
he obtained from the regular power supp ly
through a capacitor and shunt diode as shown
in Fig. II.

Now le t's look a t the time-constant or re­
action time situation with an eye to possible
modification of your own receive r. Fig. 12
shows a typical AYC setup, with the actual
time constants of your own AVC sys tem ,

Fig . 10. DC-amplified delayed AVe.

would prefer to have the line clamped at some
value of sta nd ing b ias such as - lor -2
volts, simply re turning the cathode of D3 to
such a voltage instead of direct ly to ground
will accomp lish this.

C I is the filtering capacitor, and its value
will determine at least the charging time COIl­

stant of the system. The other component of
this t ime-constant network is R2. T he value of
C I should be chosen after R2 is se 'ected, so
that the product of C I in microfarads and R2
in megohms is equal to the desired charing
time constant (0.()Q4 if the -t-mi llisecond rec­
ommendation is to b e fo llowed ) . To get a
4-ms charging time with our previous example,
C l shou ld be 0.0087 Ilf. This is nnt a standard
value; you cou ld lise an 0.0082 in parall el
with a 500 pf, or probably jus t a 0.0082 or an
0.01 a lone with little real error.

As shown, the d ischarge time will be longer
than the charge time, since the discharge path
includes 1 megohm in series with R2 ( the
high resistance of HI prevents it from having
much effect in rapid d ischarging of C I ). If a
0.01 uf unit were used , the discharge time
constant would be 0.0147 second, or 14.7 ms ,
too slow for C\V and too fas t for speech.

Discharge time can read ily he lengthened
by adding a diode in se ries with the capacitor
as shown in F ig. 8, so that no discharge path
is provided except by the leakage across the
capacitor ( this can't he done if divider resis­
tors are used to give partial AVe to some
stages as d iscussed earlier since they will allow
more rap id discharge ) . However, the only
practical way to shorten d ischarge t ime in
this circuit is to modify component values in a
multi-way compromise. The simplest way to
make the compromise is to m ake C I small
enough that discharge time falls to the de­
sired value; in our example this would he
0.004 seconds/ I.47 megohms, or 0.0027 " f.
Charge time would now be only 0.0027 X
0.47 or 1.28 milliseconds. This, however, is
no p articular d isadvantage.

At this stage, the circuit can b e converted
to fast-slow switch ing as shown in Fig. 9 by
adding a diode and paralleling it with a
switch. With the small value used for Cl, a
0.5-second discharge time constant can b e
obtained by using a 185-megohm resistor at
Rd in Fig. 9- and this amount of resistance is
undoubtedly present in switch and circui t
leakage. In fact, you may h ave troub le getting
that long a discharge time with no physical
res istor at all for Rd. T his, incidentally, is the
basic "hang" AVC approach.

Before getting into how to modify only the
though, lees look at one more AVe circuit.

MAY 1966



Fig . 11 , Bias supp ly for ci rcuit of Fig , 10 .

contro l-voltage takeoff and rectifiers indicated
merely by a block. You can compare this to
the schematic of your own recei ver to deter­
mine which components correspond on your
own schematic.

You can see that our earlier d iscussions
assumed that reaction tim e was determined
entirely by R4 and C4; this isn't quite true.
The Formulas shown in the figure include the
effects of a ll resistances and capacitances in
the circuit. If more stages are under control
than the three shown here, their dccouphng
networks can be included by adding R7,C7
in the same way that the underlined R6, C6
are included h ere ( for two-stage control, omit
all underlined components in the formulas ) .

While R4 and C4 still p redominate in the
control of reaction time, with the typical
values indicated on the schematic the R4-C4
time constant was lengthened by some 2.·4
milliseconds on charge and by 42.65 milli­
seconds on discharge.

T o reduce these other effects, you can
replace all decoupling resistors ( R5, R6, and
filter resistor R 1) with RF ch okes, and reduce
the associated bypass capaci tors to somewhere
near 100 pfd. A shorter d ischarge time con­
stant can be achieved b y add ing a parallel
resistor ( Rp) as shown in dotted lilies, but
this resistor together with R4 will th en form
a voltage divider wh ich will keep full AVC
from being a pplied to the line . Reducing the
value of C4 will shorten both the charge and
discharge times; you may find it possible to
reduce the value of C4, add Rp, and modify
the value to R4 to eq ualize charge and dis­
charge tim es. Then add ing a diode as shown
in dotted lines gives you an option of short or
long discharge time; with the diode in the
circuit, discharge time will he long,

In making these modifications, refer to the
chart of "normal" AVC voltage levels you pre­
pared before sta rting, and he certain that you
end up with the same voltage 011 the AVC line
for the same siglla l input that you had in the
heginlling. (Of course, if you had overload
problem s too you might want to use a little
less or a litt le more , hut if the control was
satisfac tory and a ll you want to change is the
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reaction time then you must be certain that
you get the same control voltages out after
making circuit cb anges. ) These measurements
should be made only with steady signal ap­
plied, because even the l I-megohm input
resistance of a YTV~l will drag off any charge
on C4 if it is made small.

T ile same considerations, of course, a lso
apply to the substitution of any of these AVe
circuits for that existing in your receiver. The
final voltages ap plied to the AYC liue of the
rece iver must he a fai rly close match to the
ori ginal voltages if undistortcd. comp letely
controlled outp ut is to be ach ieved.

Xot yet mentioned has been the use of the
A\ 'C voltage to control other fun ctions such
as anI bias-setting or squelch circuits. If the
AVC is to be so used, it's a good idea to in­
clude some fonn of de amp li fication such as
the ci rcuit of Fig. 10, with an add itional
diode connected in the same manner as 112
for each of the add itiona l fun ctions. This will
prevent undesirable interaction between the
functions, and wiII prevent them from having
any effect upon the AVC circuit itself. For
economy reasons, such isolation is not usually
provided in factory-built gear.

F rom this point on, A \ 'C design becomes
morc of a detailed engineering study than a
general survey sub ject, If you care to pursue
it furt her, a good starting point is the "Radio­
tron Designer's Handbook" available from
Radio Bookshop. Look in Chapter :')7, An
add itional reference is K. R. Sturley's book
" Rad io Receiver Design," Part 2, Chapter 12,
if you can locate a copy- it was published in
London in 1943.

But for a general understanding of the sub­
ject, additional reading shou ldn't he required.
And now, at least , you should know what that
little knob on the pan el does when you turn it !

.• . K5JKX
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Formuloe:
Charge t ime constant (seconds) ::::

RI (C2 + ( 4 + (5 + C6 ) + R4 (( 4 + C5 + C6 )
+ R5C5 + R6C6

Discharge t ime constan t =
C6(R6 + R4 + R2) + C5(R5 + R4 + R2) + ( 4
(R4 + R2) + C l (Rl + R2) + (2R2

Resistances in megohms, capacitances in microfarads .
With typical vetoes shown for components, cha rge time
IS 6 .38 milliseconds and d ischarge time is 4 6 .64 7 ms.

Fig . 12 . Time-consta nt considerat ions of AVe
circuit .
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TRAN seEIVER HIT PARADE

58.34 350 753

Write for our Special

Transceiver Packet

TR-4

Use our tailor-made
time payment plan.

DRAKE 249.00
25.00

369.00
19.00

129.00
69.00

249.00
69.00
89.00

119.00
34.00
39.00
39.00
39.00
2900

159.00
19.00
69.00
19.00

139.00

54.00
795.00

54.00
119.00
12.00
69.00
42.00
12.00
85.00
29.00

Hi OM :
May we direct your attention to ou r ad in April

1966, 73 Magazine. Page 93. We st i ll have a few of
the SR160 Special Mobile Packages availab le at half
price. Th ese are brand new units in factory sealed
cartons and frankly we have never offe red you a bet­
ter value than th is one. The quantity remaining now is
limited and we urge you to act q uick ly to avai l your­
se lf of this once in a li fe t ime offer.

73 Stan Burghardt Wl2lBJV

PRICE *
$189.00

249.00
429.00

TRANSCEIVERS
HEATH HW·12. HP·23 & HP·13
SWAN 240 & SW·1 2DC
SBE SB·34. VOX, Calibrator & Mike

RECEIVERS
COLLINS 75A3 Receiver & Speaker
HALLICRAnERS 5 ·380
HALLICRAFTERS SX·115
HALLICRAFTERS 5·119
HAMMARLUND HQ·110C Receiver
LAFAYETT HE·10 Receiver
NATIONAL HR0-60·A,B,C,D. AC & AD Coils & Speaker
NATIONAL NC-88
NATIONAL NC·105 Rect' iver

Ameriaa'. Mo.t Reliable Amateur Dealer.

SS8 EXCITERS
CENTRAL ELECTRONICS l OA, 458 VFO, 160,80,40,20

Coils 99.00

TRANSMITTERS
COLLINS 32V1
GLOBE CHIEF 90 Transmitter
GLOBE CHIEF 90A
GLOBE CHIEF DELUXE
HALLICRAnERS HA-5
JOHNSON ADVENTURER
JOHNSON VALIANT I Transmitter
JOHNSON 122 VFO
KNIGHT T·150A Transmitter
KNIGHT V·44 VFa

L1NEARS
JOHNSON COURIER

VHF EQUIPMENT
CENTIMEG 432 MC Converter 28-30 M C IF
COLLINS 625-1 6&2 Mtr Transverler

MISCELLANEOUS
CENTIMEG 432 MC Converter 28·30 MC IF
COLLINS 302C-3 Wattmeter-(new)
HEATH HD-11 "Q" Multiplier
HEATH HO-13 Ham Scan
JOHNSON 250-23 Match Box
NATIONAL XCU·300 Crystal Cal ibrator
NATIONAL NCX·A Supply
TENNA Heavy Duty Rotor-new

* LESS 1 0 % FOR CASH AND NO TRADE
W RITE FOR LATEST REVISED BULLETIN

ISSUED MONTHLY
80x 37A Watertown, So. Dak. Phone 605 886-5749

l

I
I

l
l
\

l
\

I

179.95
299.95

585.00
79.95
19.95

129.95
6.95

79.95

109.95
79.95

109.95

395.00
249.50

12.50
34.50
24.50
14.50

395.00
109.95
149.95

395.00
120.00

85.00

TR 4 Transceiver
AC 3 AC Supply
MS 3 Speaker
DC3 DC Supply
Mk III
EICO
EICO 753 Transceiver Kit
ElCO 753 Transceiver Wired
EICO 751 AC supply speaker

console kit
EICO 751 AC supply speaker

console kit
ElCO 752 DC supply kit
EICO 752 DCsupply wired
HALLICRAFTERS
SR5DD Tornado
P500 AC SupplyI speaker
P500 DC Supply
SBE
SB 34
SB 2lA
SB 2MB
SB 2VDX
SB 2XC
SBE Mike
SWAN
Swan 350
Swan 14-117 DC 5upply
Swan 117XC AC Supply
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Why WTW

Gus Browning W4BPD
c/ o 73 Magazine
Peterborough, N.H . 034 58

Now?
Details 011 73's NEW Work the World Certificate for DX'ers

I suppose some of you are wondering why
another DX award at this time. The answer
to this is very simple. T his is not a nother OX
award, this is the OX award. Don't call it just
another DX award. DX awards come and go
but this is the one that will stay with us,
because it's the one award ( the only one I
know of) that will make yon keep on your
toes to stay on top.

Basically the \vnv award is an award that
either phone or cw stations can qualify for.
They arc hath completely separated, there
will be no mixing of the two together. If you
want a phone award you will have to he in
there on phone and work phone sta tions. The
same goes for C\V. Each bnnd will stand on
its own feet. There will he awards for 10
meters, 15 meters. 20 meters. 40 motors . 80
meters and even 160 meters. Each QSL card
will have to indi cate the band, mode. time,
date. QTII, and signal report. F or sta tistics
we would even like to have the signal report
sent and received indicated on each QSL curd .
This is not necessary but w0111d he p referred .
\\'e will try to have a certification point in
as many countries as possible under th e juris­
diction of a National C lub. How about some
volunteers from you clubs overseas?

T he first \VT\V certificate requires 100 veri­
fications to he submitted . The second ccrn fi -
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cate for 2.00 countries verified, then 300 for
the top and the real \VT\V certificate for 350 .
W hat 's beyond the 350 count ry certificate is
not kn own at this time. Maybe even a Moon­
bounce certificate or one for Satellite relay
later on jf anyon e ever works the required
100. This will be an awa rd that intends to
stay lip to date. \Ve are in the process now of
getting " couutrv lists" from the various clubs
overseas. \\'e will begin by using the AHRL
countrv list and others will be added on as
th e sugges tions are received from the overseas
groups. I don 't think the list will ever get up
to 400 countries, but it surely will be over
350. 73 Magazine will keep yen informed, so
watch 73 magazine very closely for all an­
uouu ccments fro m no w on . Of course the
certificate will he nile of the nices t and yOIl
will he proud to hang it on your wall. To
cover our handling" and ma ilin g costs please
e nclose a one dollar hill. Overseas sta tions will
be allowed to enclose seven IRe 's to cover
costs.

This OX award con unences at 000 1 C~[T,

\Iay l st. 1966. All cards must have this d ate
or a later date to certify for \\'T\V. Until we
nnnouuce the various certification places send
your cards to: Cus, 7:3 magazine, Peterbor­
ollp;h. New Hampshire. South American stu-
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don't use will certainly be mentioned when
this frequency allocation conference takes
place.

To help keep the commercials out of our
bands please pi ck out one of them when tun­
ing up, checking your keying, checking your
SWR, testing, etc. And then there is no law
that says you can't ca ll CQ on their frequency,
Sign your call every ten minutes to satisfy
OU f FCC. Of course run fuU p ower during
these times, I mean full power. We must fight
fi re wit h fire and many of them can be dis­
couraged j f enough fellows share their fre­
quencies. W ayne has the right idea about this.
Maybe a planned operation of this sort might
some duv come about-who knows. I myself
would like to keep our frequencies clear and
this is one way to at least start clearing them
up. More pott'er to you all on this suggestion.
Remember some of that RTIY around 14090
to 14100 is Ham, so don't do your monkey
business on top of them. It would be real nice
to have a HTTY receiver to be sure of fellows
around these frequencies.

Future DXpeditions by me-oh yes things
are moving nicely along th ese lines. Another
thing, I want to sort of ....-ait a while to see
what the WTW boys will be needing and also
what will be included in some of the overseas
suggested country lists. By July I'll know bet­
ter what you fellows will be needing.

\VT'V is not in competit ion with any other
award . I think that DXCC has had their day,
WAZ has had theirs, the WPX has sort of
slowed down (with some fellows it never even
got started) and from now on the WTW will
take their places- and keep it for a long time.

\Ve at 73 Maga zine want everyone of you
to know this is your awa rd. We are always
open to suggestions from the gang, and if it's
a good one it will most certainly be consid­
ered . As for myself, I am for anything that
will make you fellows happy. By this I mean
the DXers. Of course DXing is not the only
thing in Ham Radio. You fellows who like Rag
Chewing, Contest operating, phone patching,
testing out new antennas or equipment-you
keep right on doing what you like. I am for
you 100 percent. Can you picture the bedlam
in our bands if everyone was a DXer? I myself
think the DXer is tops- he has to have good
equipment. good antennas, be a good opera­
tor, know geography, and be on his toes all
the time to keep up with the other OXers.
Good luck to you all on the WTW. I wonder
who will get certificate Number ONE for each
band and each mode?-LET'S GO FELLOWS
AT 0001 G~ IT ~IAY 1st , 1966.

tions can send theirs to th e Venezuela Radio
Club. P.O. Box 2285. Caracas. Venezuela,
South America. Later on there may be other
clubs for other portions of South America. \Ve
will keep you well informed in 73 Magazine
about the verification points.

At the end of the first 5 years (from May 1
to 31st. Dec. 1966 will be considered the
first year ) your total will go down each year
if you don't QSO the countries you worked
5 years before. \ VT\V will be an award for
actice DXers. The top country totals will be
listed in 73 Xlagazlne. News abou t the \VT\V
will of course be written about in 73 mugu­
zme.

Watch for \\'4BPD on these frequencies at
these times for lat est info about VVT\V:­
14065--1400 G~IT, and again at 2100 GMT
(this is CW ) 14275 + or - 1500 G~IT and
again at 2200 G~IT (SSB) . Starling about
July 5th. Of course if I am out of my QTH
at these times I will not be on. I would like
to gather OX information and be able to give
it out also during these periods of operation.
I have even been thinking (but not seriously )
about a weekly DX bullet in later on. How
about a post card from everyone who would
subscribe to such a thing?

New comers have mentioned to me many
times that they have no chance to ever get
caught up with th e old timers. The WT'V will
be run by DXers for DXers-not 75 meter rag
chewers, 80 meter traffic handlers, or phone
patchers. We know what DX is and what the
DXers want. I think we will give them what
they want with \VT\V. The overseas groups
have always looked upon the DXCC as an
American award and some of their opinions
vary considerably from ours as to what they
think is or is not a country. We think they will
like the WTW and will look upon it as some­
thing they have a little sayso in since they will
at least have a chance to help select the coun­
tries to be included in the \VT\V country list.

I have had many complaints about QSL
cards that were mai led to the USA for verifi­
cation apparently becoming lost or even
stolen. When we have our overseas certifica­
tion points selected we think this type of a
complaint will practically cease, or at least
will be considerably lessened. I think we all
will admit that we need as much activity as
possible on every band right now, because of
the next frequency allocation conference that
will be coming up soon. You can bet that all
of our frequencies are being eyed by the vari­
ous services as possible good hunting grounds.
Oh yes, we are being surveyed very carefully
and all the wide open frequencies that we
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A. J . Bivens KSBEC

Private Listening Speaker

Ever wanted to keep the noise level down
in your mobile station while other members
of the family are trying to sleep, talk, or listen
to tile car radio? Have yon ever wanted to
hang a small speaker close to your ear so you
wouldn't have to wear an ear phone and keep
tangling in the cord?

\ Vell , here is a device that has worked very
well for the writer. It consists of a miniature
back seat speaker (Lafayette order 1':0.
99G6 122) which may be ordered or purchased
from most electronic stores, and a 59 cent cup
towel rack purchased from a dime store.

H the rack has more than two bars they
shuuld be removed for better side vision.
Mount the assembly as diagramed making
sure to mount it on the side of the visor facing
driver when visor is down. The speaker may
then be swun g out when needed or folded
back and then lifted lip with the visor when
not in lise. Lateral adjustment is done by
swinging the rack and vertica l ad justment by
pushing or pulling the visor slight ly at the
bottom.

A heavy rubberband may be permanently

Views of the private listening speake r.

installed around the visor end near the speaker
for holding the speaker against the visor when
visor is in use but the speaker is not.

. . K5BEC

,

I

-

\ \ \ I

-

•

The priva te speaker out of use a gainst the wind- The speaker in use for private li sten ing .
shie ld .
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO
Compiled by A. David Middelton W7ZC, Secretary

Educational Amateur Radio
Project EAR, a person-to-person exchange of ill­

formation and ideas via Amateur Radio has been
cooperatively developed by ~Ir. Edgar Klugman,
Principal of the Harrison ( :\.Y.) Avenue School,
nud Mr. C. Robert Fine \\'B2LU~1.

Since 1964 Project EAH has successfully brought
together school groups in dista nt points for di rect
child-to-child di scussions of their respective loca­
tions, climate, and customs.

Also, panels of educators in Xcw York have held
joint meetings with similar panels in Australia
utilizing the techniques of Project EAR, over co­
operating Amateur Stations.

Mr. Klugman asked 10AR for assistance in ob­
taining volunteers in the Amateur ranks who art'
seriously interested in helping him enlarge Project
EAR into a world-wide operation.

loAR applauds this vital concept in the use of
Amateur Radio. Project EAR has tremendous sig­
nificance both in the field of internat ional relation­
ships ( with resultant benefit to all Amateur Radio)
and in is rewards to cooperative Amateurs in bring­
ing this project to its potential worth!

If you are desirous of assisting, \..-r lte :'olr. Edgar
Klugman, Principal , Harrison Avenue School , H ar­
rison, New York, or to 'VB2LU~ 1 for complete in-
formation. •

10AR commends Mr. Klugman and 'VB2LU:\f
for the originality of Project EAR and for the ir
devotion to the cause of international friend ship
hy extending the horizons of school ch ild ren and
educators through the org-anized use of Amateur
Hndiol

International hamfest July 16-17
loAR Member 'Vithey, 'VA0HUD informed HQ

that an international hamfest is planned for a
location on the border of Manitoba and North
Dakota. watch this column for further details.

sideration of Ham Hadio as a whole than from win­
ning it for myself as 1 would have been moving
to another location in the future even if I had won
the case.

"I teas just too trusting a soul from a cerbol ap­
pror;al stand point. As you say, read the fine print
and with a fine tooth comb."

More on tower snit
March 73, page 72, Informed you that a Pennsyl­

vania Amateur had been forced, at the order of the
State Supreme Court to dismantle his tower and
antenna. T his unfortunate Amateur, ' V3HJ, rc­
cently wrote 10AR B Q . Here is the pertinent part
of his note.

"Thanks for the offer of help but don't know
just what you could have done. I think I got just
about all of the legal and financial support that I
could have expected. In fact a good deal more.
ARRL gave me wonderful assistance in both the
local court and the Supreme Court of Pennsyl­
vania.

"Since this suit was filed against me on the basis
of deed restrictions and not zoning laws the chance
of my winning it was not too good. There were
some aspects involved though which made it seem
ad visable to try.

"I followed it through to the end more in con-

QST young loAR members .
You may win prizes in a con struction-article con­

test specifically designed for 10AR Members under
20 years of age! See March or April loAR columns
for complete details. Deadline for receipt of writ­
ten entries is July 15, H)()(j.

Technical examination questions needed
10AR IIQ is experiencing difficulty in securing

assistance in the preparation of questions for its
Certificate of Merit examination as described in the
March column. If you are qualified, and wish to
ntd in this worthwhile project, please write loAH
IlQ.

10AR-Totally Dedicated to the Be"erm ~nt and Preservation of Amateur Radio.

LoAn constitution approved by Members
A Report was mailed to all Members of record in

early February. Due to a delay in production of the
Report at 73, the deadline of February 10th for
the return of ballots on the Constitution and By
Laws came shortly after mailing from Peterbo­
rough. A post card extension notice to all Members
the first week in February established the new
date of March 10th for receipt of ballots at loAR
HQ.

Here aTC the results of the voting Oil the ratifi -
ca tion of the Io.\R Constitution and By Laws.

Total votes received 233
Votes of approval 228
Votes of disapproval . . . . . ,5

The Constitution and By Laws as presented in
the Members Heport of January 1966 is thereby
ratified by a majority of the votes cast, and the
approved C and BL are now in eRect, as of ~Iarch

12, 1966.
Several Members sent in suggested amendments

or changes. There bein.~ no mechanism for such
changes at this time it is suggested that Members
reconsider their desired changes and re-submit
them later, prior to the first Board meeting. A call
to Members will be issued at that time for such
amendments to be considered as provided for
under Article 12 of the 10AR C and BL.
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l.et it in writing and read the fi ne print
An amateur ( who gave his call b ut it is being

withheld ) in a large eastern city wrote loAB. re­
cen tly-c''W hen I moved into this apartment a few
mou ths a go, I was told tha t I could put lip all
antenna. But when I a ttempted to put one up, my
landlord said 1\0. He soon changed his mind ,
however. but d emanded $500,000 ( \ \'O\ V) ill­
surnnce. I am allowed a TV antenna ( in the leasc­
wh ich does not state the size) so I will use the
stacked. TV antennas as my ham a ntenna!"

Moral-cget it in writing-and watchout for the
fine prin t. $500K- that's probably more than the
Illli lcl ing cost!

FCC continues study of Docket 1592S
loAH IIQ recently inqui red of F CC regard ing

the status of D ocket 1'\0. 15928 , a nd asked for the
name and call of the new Chief of the Amateur
Division. Here is FCC's reply, dat ed Feb. 15, 1966.

"At the present time, the Commission is carefully
studying the comments that were suhm lttcd in rc­
spouse to the Xotice of Proposed Hule-Makinn in
Docket No. 15928. Further action in this Docket
is a nticipated sometime this year.

" Mr. Everett Henry ( \ \'3 BG) , presently Chief
of the Marine Rad io D ivision , has been reassigned
to serve as Chief of li lt' Amateu r and Citizens
Hadlo Division.

"Sigllt,tl - Rl'n F. \Vaplt'
Secre ta ry"

Changes in Members QTIl
All loAR Membe rs are urged to keep Member­

ship Department, Peterborough, N. H ampshire
fully informed as to the-ir correct. up-dated mail
address, complete with Zip code. Do not send this
in forma tion to loAR IIQ, but do send it to Peter­
borough!

l oAR member heads important
emergency net

The \ Vest Coast Amateur Radio Service has
been in d aily operation for almost three years. A
group of dedicated and highly sk illed opera tors
maintai n a continuous \vatch on 7225 kl lz, ready
to handle any type emergency, priority, routine
message or information to he passed a mong the
seven W estern sta tes .

A daily practice ( a nd traffic) drill is held a t
noon, PST, with formal net proceedure .

Direct contact is main tai ned by \ VCARS with
highway police and sim ilar public sa fety and wel­
fare services.

loAR Member D avid Atkins, \ V6\,X, is Presl­
den t of \\-'CARS and often NCS for the drill or
during the daily monitoring. l oAn Secretary \ V7ZC
is a Director of \ \ 'CARS and a frequent participant
in network operations.

Amateurs in the W estern pa rt of the US a re
invited to call in on 7225 at anv time the \ VCARS
can be of a ny help. .

loAR commends these and other amateurs who
devote m uch of their operating time to highly
valuable public service.
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Important loAR Addresses
For all correspondence except that regarding
membership and supplies:
Inst itute of Amateur Radio
Springdale, Utah 84767

For mem bersh ip correspondence and loAR
supplies:
Institute 01 Amateur Radio
Peterborough, N.H. 03458

Ilam-CIl coopera tion ellective in Texas
This colum n ca rried a n inqu iry ( in March ) con­

corning possible l Iam-Cl! join t efforts . 10AH lIQ
received the following informa tion from Gene
Nowl in \\'A5j P\V;

"Here in Marshall , Texas, this has been in effect
fur about two years, under Civil D efense , Marshall
Amateur Badia Club, Inc.- (\VA5~[RP) and the
Caddo District CB Radio Club under a CD50 unit
cnll of KKV2461.

CD Communication D irector-Bert w ood
:K5~IVJ ; Co-ordinator, C liff Crabtree \V5~Y\V­

IOQ1495 who is also President of Marshall ARC;
President Caddo District C BRC-Vernard C rimes­
\\'A5\I1\F-KKV6996,

The 3l11at t"IIfS handle some traffic locally on 10
nn-n-rs a 1111 most a ll long dista nt traffic. T he
C B'(>rs haml le all county as well as ci ty traffic i ll
the event telephones are alit. \ Ve th ink it works
out \wy we-ll here in Harrison County, Marshall,
T ..exns.

QTI [? Lost members! Where are you!
l oAR I1Q needs the updated, correct address of

the following;
Davis , n.w, KB6CS
Livingstone, A.\V. K6\,YJ
MacArth ur, Roger K9 UYA
~1il1 er , Chase. \V. Jr. \V4 AXV
Xelson, Hobt. L . K6ZCQ

Keep the news clips coming!
T he response to lIQ's appeal for news clipp ings

concern ing amateur radio has been excellentI Here
is a project in which everyone ca n help ! \Va tch
your newspapers and magazines for any references
to a ma teur radio, cut out the clips and send them
to HQ . Please help fill HQ's Scrapbook!

Copies of constitution
\\'ith the ratification of the C and BL contained

in the j anuary 1966 Members Report this beca me
an official docum ent of l oAR. Members are urged
to keep the january Report on file. The C and BL
conta in many pertinent facts about 10AR structure.

T he Membership D epartment has been requested
to include copies with all membership processing
since Feb. 5, 1966.

Members who have not yet received the ir copy,
please advise loAR H Q .

. ..W7ZC
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Honk Olson W6GXN
3780 Star King Circle
Polo Alto, Colifornio

The Solid-State

Product Detector

Fig. 2A. Triode tube product de tecto r.

...,

SS13 was first put into commercial service. T he
ring-demodulator is shown in Fig, 1. Of
course, nowadays one would lise a matched­
q uad of modern silicon-diodes instead of the
original copper-oxide quad. T he trouble with
the ring-demodulator is that it requires diode­
matching and a special balanced inp ut system
to be used . Also, a relat ively large power level
from the BFa is required to d rive the ring,
as the BFa current must drive the diodes of
the ring well into forward conduction.

There are several double-diode product­
detectors in amateur lise, which arc simpler
to lise than the Full-blown four-diode ring­
demodulator. but these are basically of the
same family.I.:?·3

Another amateur solid-state product de­
tector is sim ilar to the p opular triode-tube

Increasingly, the use of solid-state circuitry
is taking over in the field of electronics.

III amateur radio equipment, too, the "lillie
three-legged gadgets" (transistors) are making
in-roads. That solid-state ham gear has "ar­
rived," is evidenced by several of the new
SSB transceivers on the market, which use
tubes only in the transmitter output stages.

There remain, however, a number of areas
in commonly-used amateur circuitry, where
transistors are awkward to use. For this rea­
son, I suppose we shall continue to see new
"all-tube" designs for some time to come. If
a manufacturer decides on a tube-t ransistor
"hybrid" circuit, he must face having two pow­
er-supplies: a high-voltage, low-current supply
for tubes and a low-voltage, high-current sup­
ply for transistors. The expense of having two
supplies for a "hybrid" design makes the two­
faction system a near-reality-.n company usu­
ally decides to either manufacture "all-tube'
or "all-solid state." This means that ecenj cir­
cuit block must be made solid-state (at least
in the low power stages) before a manufac­
turer can seriously decide to join the "solid-..state camp.

One of these "liard-to transistorize" blocks
in our circuitry is the product detector, as
needed for SSB reception. One obvious solid­
state solution is the diode-ring demodula tor,
as used by Bell Telephone Laboratories, when

~o
INPUT

Fig . I . The ring demodulator.

~""
'"'

0.l2II1l'NSl .:r
DOlrh ~6K

Llo eTC NO. KZ060-1 1610122 ....) DO!l'ii.1K
WITH 10 TURN SEC. rH

Fig 28. Tronststcr version of the transistor product
detector in Fig. 2A.
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SWAN is HBig DXer's" Choice!

. '..
If you are interested in any ne w
gea r . do as Butch did and ge t
Amateur Electron ic Supply ' s
terr ific deal. Not only c an we
g ive you a top trade -in a llow­
ance for your good used gear ;
but. if you us e our Stay-on-the­
Air Plan . you can kee p your
trade-in . until your new gear
arrives. You will ne ver miss a
single QSO! Get our trade deal
today ! use handy coupon
below - you are under no cbf i­
gat ion.

TERRY SEZ

Te rry Sterma n
W9DIA

Proprietor

USE OR ENCLOSE THIS COU PON WITH

ANY ORDER AND WE 'LL SHIP ... .

PREPAID
.....- ~!IN U SA~)-----...

•••••••• • •••••••
• To: AMATEUR ELECTRONIC SUPPLY .
• 4828 West Fond du Lac Avenue •
• Milwaukee. Wisconsi n 53216-7 •
: I am interested in the fol lowing new equipment: :

• •
• I have the following to trade: (what's your deal?) •

• •• •• Ship me PREPAID (your expense) the following items: •

• •• • •
: I enclose S • I will pay balance (if any) :

• 0 COO o I year D l years 0 lyears •

· N~ •• •
• Address •

• •. Ci~ •

• State ZiP :
•• 0 Send Reconditioned Equipment Bulletin •....-_•••••••••••

4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216-7

Ph.,. (414) 442-4200

AMATEUR
ELECTRONIC

SUPPLY

The paymen ts shown above are for a as-month time-payment
pl an with $5.00 down. The minimum tota l order that may be
financed fOI 12 months is $60.00; for 24 months - $120.00;
tor 36 months - SI80.oo. NOW! OUf t ime-payment plan etters
a l OS-day pay-etf option! .

Shown to the left is "Butch" Gre ve , W9 EW C (Eat Wis ­
consi n Cheese ), operating his new SW AN 400 mobile
rig . Butch . who started operating in 1925 . ha s c cn ­
firm ed hundreds of countries and holds many OX Ccn­
test Certificate s. The W9EWC home station is located
at # 1 Cheddar La ne. Hi lbert . Wiscons in. When Butc h
is not Ha mm ing, he is busy ma nufactur ing the famous

_ Wi s pride Che ese.
lIIiIij

LftftK at your low Monthly Payment
AFTER JUST $522 DOWN

350 Transceiver ...... .•..... .. ... .. ( 14 .08) $395.00
400 Tra nsce iver ( 14. 08) 395 .00
Mark I Linear -less tubes ( 15 . 16) 425 .00
Two 3·4002 tubes for above ..•.... . ... (2 .27) 68.00
405 MARS oscillator . 5 fix ed channels . . (1.44) 45 .00
406 Phone Band VFO , (2 .52) 75 .00
410 Full Coverage VFO•••• •••• •••• • •. (3 .25) 95 .00
22 Dua l VFO Adaptor............ ... .. 25 .00
117XC 117v . AC Supply w/cab . & s pkr•• (2 .88) 85 .00
14·1 17 12v. DC Supply w/cabl e . •• ••• . . (4 . 15) 120 .00
VX-l P lug-in VOX for 350 & 400. ... ... 35.00
SS B-2 Sele cta b le Sideband Kit for 350 • • 18.00
100kc Ca li brator Kit for 350 .. .. .. .. . .. 19.50
De luxe Mobile Mountin g Kit... . .. . . . . . . 19 .50
10 Meter Full Coverage Kit (e arl y 350' s ) 15 .00
RC-2 Trunk Re mote Control Un it . . . . .. . 25 .00
45 Swantenna - Manual ..•• •• • • •.. • . •. (2 .16) 65 .00
55 Swantenna - Remote Control. (3.25) 95 .00
230XC nov. AC Supply w/cab . & spkr . • (3 .2S) 95 .00
14·230 12v. DC Supply w/230v . Basic .. (4 .5 1) 130.00
11 7-X Ba s ic ll7v. AC Supply only • .• . . (2 . 16) 65 .00
230·X Ba s ic nov. AC Supply only . .... (1.52) 75 .00
14·X 12v. DC Module w/cable ....•..• • (1 .80) 55 .00
Ca binet & Speaker w/AC line cord . .. . . . 20 .00
117v. or nov . l ine c ord . . ...... . ...... 5 .00
8 foot power supply cable .. . ..... .... . 3 .00
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Fig. 5. Comparison of th ree product detectors.

Fig . 4 . Pen tog rid p rod uc t de tec tor

a device is available to provide a solid-s ta te
product-detector with similar advantages to
those of the pentagrkl or beam-deflect ion tube
types. The Sillconix V89 , an indus trial version
of the 3::\89 field-effect tetrode, is available
for about $5 .i,~, less than the cost of two 73(-)0
T ubes . It is the fad that th is FET has nco
gates, that are mutually independent, that
makes it so useful.

In Fig. 3 is shown the product detector
using a U89. Tile second ga te ( G~) is driven
I)\" the BFO and its emitter-Follower. The emit.
tt:r-fullower hrl\'es BFO isolation and also, pro­
vides the proper bias level to the SCl'OIHl gate .
III Fig. 5 is also shown the input-output CllP,.·C

of this de tector. One will note that the output
only devi ates Ly I db from a linear relation ,
over an operating range of more than 65 db .
About 0.5 v nns is the maximum signal input
level , before linearity is lost.

In order for one to be able to make com­
parisons of the solid-sta te product-detectors
shown above, a conventional 6BE6 product
detector was constructed and measured. The

_~ .ro ~ ~ .~ -~ -~ ~ 0 . Q
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•• ./;1'"
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Fig . 3 . Field e ffec t te trode product detector .

type. F ig. 2A shows the essential part of tile
triode-tube detector and F ig. 2B shows its
transistor counte rpart." Since the BFO d rives
the emitter, we again must deliver rather a
large power level from the BFO ( into a low
impedance ) to make the detector work. In
fac t, it is the rectified BFO voltage that biases
this product-detector. \Vhen the BFO is
turned off, the operating point changes con­
sidera bly, and it is then possible to use the
detector for AI\1. This product detector ( the
transistor version } is identical to 1I10St tran­
sistor mixers, and like them it ca nnot take
large input signals.

The input-output characteristic of tile t:i r­
cuit ill F ig. 2 B is shown in F ig. 5 . If we de­
fin e maximum useful output as the point on
the input-output curve where the output de­
parts from a linear relationship b y 1 db, this
circuit is only useful to 0.077 volts ( rms) in­
put. The curves were taken with the carrier­
BFO difference frequ ency set at 2 kc. The
input signa l level was not increased above
0.12 v rms, because at about 0.13 v nns the
nFa is "pulled" (injection locked) to the sig­
nal frequency. The use of an emitter-follower
between BFO and product detector here
would have allowed more comp le te measure­
ments.

There remain , in th e collection of tube-type
product-detector circuits we may usc, two
which would seem to have no obvious solid­
state counterparts. They a re the product-de­
tector using a pcntagrkl mixer, and that using
a beam-switching tube. Each of these circui ts
has the advantage of having a pair of inde­
pendent, high-impedan ce input ports, e ither
of which will control the detector output cur­
rent. T his means that we get, at once, signaI­
BFO isolation, and small BFO input power
requirement. But, unfortunately, the solid­
stale equivalent of the 6AS6, 6BE6, or 7360
hasn't been readily available; so no product­
deteclors along this line have been used in
amateur circles to this author's knowledge.

Now, finally, at a price any ham can afford,
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$105.00
$124.95

List

CONCORD, N . H.fONE
603-225-33$1

RECEI VER S: AN/APR·9. 13. 14.
R·388/URR, R·388A, R·390 . R·
390A. R·391, R-392. R·274. R·220.
SP·600JX. 5 lJ -2. 3. 4. 5 1S·1, ETC.

AIRCRAFT EQUI PMENT: AN/ARC·
34. 44, 38. 52, 58, 27 , 73, 84. ETC..
AN/ARN·14. 2 1. 59, 67. AN /APN·
70. 8 1. 84 . 22, AN /APS·20E, 8 1,
100.

T S·621. AN /URM ·52. TS·51 0A, AN /
URM·44. AN /PSM·6B. AN/URM·7,
AN /TRM·3. SG·24fTRM. ME-6 1U.
AN/URM·1 4. AN / GPM ·15. ME-30A/
U. AN /U SM·24. AN/U SM ·50. Ip ·
111 /ART-26. TS·497B. TS·403B ,
TS·1860. TS·505D. TS·537. SG·
12A / U. ETC.

HQ. l 00C
HQ-140X

Write fo r Lalest Complete

OF MILITARY ELECTRONICS
UNOPENED-CARTON AMATEUR
EQUIPMENT LISTED BELOW.

The Ha mmarlund HQ·170A off e rs th e Amateur a
practically e nd leu combinat ion of tuning techniques
whereby optimum reception of SSB/CW & AM/MCW
moy be eehleved. Selecta b le Sideband . Full dial
covera ge 6 th ru 160 meters, plus 2 meter calibration.
Built- in 100 kc Crystal Cal ibrator. Automat ic No ise
Limiter. and many other fea tu rel .

HQ- 170A $369.00
HQ-170AC with 24 hour cla ck/timer $379.00

Also in I lack,
HQ-170A-YHF $429.00
HQ.170AC.YHF with 24 hou r clock/timer $439.00

(VHF Series: From 2 to 160 meters)

" Used Equipme nt Specia l"

P.O. BOX 312

&uauRADIO

I NDICATORS: 10·250. 1. 10 ·38 7, 10­
257. 10 ·307. 10·351. 10 ·1103. 10.
637. 10 ·3 10. ETC.

TEST EQUIPMENT, A N! URM·25,
AN /URM ·26. SG·1 A/ A RN. AN!
URM·BO, AN/URM·81. SG·2A/GRM,
AN /URM·32. AN / ARM ·8. SG·13!
ARN. AN/URM·4B. AN/ARM-25.
AN /ARM·22. AN /ARM ·65. ANI
ARM ·5. SG·66/ ARM. AN/USM·26,
AN/UPM·98. AN /UPM·99. AN /
U PM·4A. MD·83A. AN/USM.16.
A N /U RM ·43. AN /APM ·66. A NI
APM 68. TS-723/U. TS·757, ANI
UPM ·32. TV·7 /U. TV·2 /U . ANI
PR M -10. ME·1 1jU. AN /ARM-5 1,
TS·7 1O. TS·330. TS·683. T S·382.

SPACE ELECTRONICS CO., DIV.
CORP. WILL TRADE NEW, PERFECT,
EQUIPMENT FOR ANY SURPLUS

NAVY: " TED" TRAN SMIITERS,
AN / SPN·5. 7. 11, 18 RADAR Ray­
t heon 1400. 1. 2. 1500 (Pat hf inder
Radar) AN /URA·8B, ANjSPA·4 . 8.
9.

AN GRC: 3, 4 , 5. 6. 7, 8 , 9. 10. 19,
26. 46 . RT·66 . 67, 68. 70. AM·5 5!
GR, T·368C/URT. P P·I09/G R. pp.
11 2lGR, RT·174 /PR C·8. R·IOB /GR,
RT-llS/ PRe-g, R· I 09/GR. RT·176 /
PR C-I O. R·llO/GR . T·2 I lA / GRe ·
27. T·195/GR. R-2 78B/GRC·2 7. R.
125 / GR. MD·1 29A j G RC·27 . T-235/
GRC-lO. SB·22/ PT.

COMMERCIAL AIRCRAFT COM-
MUNICATIONS:
COLLI NS: 17L-4, 7, 5 1X·2 . 3. 618s.
t . 4795·3 . 479T·2. 1882. 3, 4. 578·
0 ·1. 578X·1, WP·101 . 618M·1. SIR­
3. 6. 51V·2.3.4 .

UiblillKraph y

Call or write today (collect, at our expense) for our generous, better-than-anyplace­
else quotalion . Call now before "we get more of what you gol than we need"

SPACE ELECTRONICS CO. 4118 PAR ' AV'NUE
utv. o f M ilita ry Elec tro n ics Corp . BRO NX, NEW YORK 1 04 57, (2 12) CY 9-0300

We'll give you any piece of equipment that you name HAMMARLUND, COLLINS, HEATH, NA­
TIONAL, GONSEl . ETC., ETC. at our low trade cost in exchange for any piece of surplus equip­
ment valued at our higher-than-market everuet .c n.

circuit is similar to one used in one of the
newer "a mateur-band-only" I-IF receivers, but
an add itional L-C filt er (5 mh and 5 10 p r j
was added to cut down 455 kc in the output,
and de was used for the heat er. These addi ­
tions were to prevent the aud io output VTVM
from reading 4.55 kc or 60 cps, to either of
which frequency it was sensitive. The 6RE6
product-detec tor circui t is shown in Fig, 4
and the response curve is also shown in Pig. 5.

As can be seen, the useful ranges of the
transistor, F ET, and tube prod uct detectors
are resp ectively: 55 db, 67 db, and 58 db.
The FET detector is clearly the best of the
three circuits tried .

One note of caution is in order, however,
since the FET product detector operates at
an output level about 23 db below that of
tube circuit . If th is detector is to be used to
replace the 6B£ 6 circuit in a receiver, an extra
uud io amplifier stage must he added .

. . . W6GXN

1. Brown. F. " The Tubeless Product Detector" CQ
March 1965 p . 41

2. G oodm a n . B . " The M isers Dream" QST May 1965 .
p . 13

3. R.S .G .B.• Tile A m ateu r R ad io Hand b ook 3rd . Ed .
p . 93

4. Stoner. D . and Earnshaw. L. The Tra nsistor R ad io
Hand book 1963 p . 92·94
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Gory Ell iot W7UXP/ l
Box 45
Prospect Harbor, Moine

Put Your HW-22 on CW
It only takes a few minutes to modify this Heath SSB transceicer for CWo

I admire the Heathkit monolumd SSB trans­
ceivers and fee l that for the price, they are one
of the best buys 011 the amateur market. Thei r
on ly weak poin t is th at they have no provisions
for C\\'. However, the 11\\'-22 can he put on
C\V very easily (ami no changes in its appear­
ance) by cat hode keyi ng the 1"BY7 driver,
V5 nud by lowerin g the VFO freq uency to the
r: \\' segment of the 40 meter hand.

Modtflcation

After pulling the chassis and turn ing the
unit 01 1 its side, locate the driver tube V5
(12BY7). Carefully remove the grounded side
of R52 (a 150 ohm resistor connected to pill L
the ca thode of \'5 ) and solder a two foot piece
of insulated hookup wire to the free end of
H52. Next strip one quarter inch of insulation
from another two foot piece of insulated
hookup wire and tin its end. Insert the tinned
end of the prepared hookup wire th rough the

The keying line and connection a re shown at
the end of the pencil point. T he 12BY7 drive r ha s
been removed for this picture.

88

hole in the printed circuit board vacated hy
H52 and solder.

Now locate the VFO coil L6. Moving the
slug out will lower the frequency. It is easier
to tum the slug from the bottom side rather
than the top . Be sure C131, the main tuning
capaci tor, is fully meshed before turning the
VFO slug. In my case turni ng the slug all the
way out to the stop brought the Frequency
down to 7012 kc. After the adjustment of L6,
the transceiver will now tune 100 kc or so of
the bottom of the 40 met er band. Replace the
cabinet and put the twisted two foot length
of hookup wire through one of the holes in the
cabinet. Connect the free ends of this hookup
wire to a bug or key.

Operation
\ \'ith the function switch in tune position,

a DC voltage is applied to the balanced mod­
ulator to provide a steady output signal for
transmitter tuning p urposes, but since we have
lifted the cathode of the driver \'5 from DC
ground, we are now able to key this output
signal. To operate the H\V-22 on C\V just put
the function switch in the tune position , close
the key, load in the normal manner and start
.se lld ill~ C\V. To receive, just. put the function
switch back in the VOX position.

I have made manv C\\' contacts with the
11\\'-22 and all reports have been excellent
wit h no signs or reports of clicks, d rift or chirp.
This modification can also be made to tln­
11\1'-32 and 11\\' -12.

To put the H'V-22 back on SSB, just raise
the VFO frequency back to 7900 kc and close
the key. T he modification for C'V takes less
time than reading thi s article.

. . W7UXP
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HEATHKIT, HAM RADIO AND HERB GORDON

Contrary 10 the general belief among rad io jobbers, I feel that
Heathk it products have very high resale value . In fact, I build Hea!h­
kits too and very much enjoy doing so. Their design, layout, and In­
structio ns are superb, and jf you foll ow the instruc tions precisely you
will have an equivalent to a factory-wired product. NO, 1 don' t sell
Heathkits-can't do it direct ly for there is nothing in it for us, but 1
do take Heathkits in trade, and I encourage all of my fr iends when
they are disposed to trading to remember this fact.

Because Heath has been so co nsistently good over the years in mak­
ing a fi ne product avai lable to neophytes and veterans alike, they have
contributed to the over-a ll strength of ham radio and made all of us
the better for it, and anything which helps ham radio is going to get
my vote. To that end I will glad ly accept any Heathkit ham product
in trade provided only that the original design has not been altered or
changed and that a reasonably good job of wiring has been done .

HAMMARLUND, TOO
I still have a few brand new Hammarlund HQ-I05 rece ivers left at

S 169.95. For th ose who missed my December ad , this is a general
purpose set with excellent ham band characteristics, Be thru 10 me­
ters, RF gain, BFO, Q multiplier, S meter, tuned R F stage-really the
works, a darn good va lue at $2 19.50 regularly, but until the last of
these go my price is $ t 69.95 delivered to yo ur door in continen­
ta l USA.

MOSLEY, ROHN AND CDR

\Vith the snow all gone and the ground fi rmi ng up, isn't it time you
considered overhauling the most important part of your whole sta­
tion? We have the TA33s in stock at $ 109.95. Rated a KW input, I
have never known one to fail for any ham. They are our most popu­
lar H F beam and just ly so. They should be mounted as high and
clear as you can get them- and here is where the Rohn comes in . I
have Rohn # 6 and # 25 in stock at $ 15.95 and $ 18.60 per IO-foot
lengths respective ly-and all the CDR line too. The mi nimum rotor
you should use for the TA33 is the TR44 at $64.95-or if you ha ve
a larger array the Ham-M at $ 119.95 .

Let me quote your antenna needs including the foam coax, the
rotor cable, connectors, and tower beams. Catalogs of all standard
brands cheerfully sent- prompt service-and free advice.

de WlIBY

·­- -
HERBERT W .GORDON COMPANY

Woodchuck Hill, Harvard, Mass., 01451
Telep h o n e 617-456-3548

..



Lew Clark WA2TOV
1800 S. Park Aile .
Haddan Heights, N.J. 08035

Variable Voltage

Transistor

Power Supply

I
I

Fig. 1. Schematic of the transistor power supply.

plctcd without it. The calibration under the
dial was made by hooking up a volt meter
on a suitable scale end marking off the voltage
readings convenient for work on my bench.

The circuit wiring is all between two eight
point tie strips, one each side of the box.
The rectifiers can be seen above the two 1000
"f capacitors. The 500 llf filter capacitor, be­
tween transistor base and potentiometer, is
to the right in the photo. Using th is supply
all light loads, as presented by most transistor
circuits, there is a slight drop of about 4
to 5%, but this is hardly noticable.

Since this supply is definitely not intended
as a continuous replacement for batteries, but
just as a handy bench supply for trying out
various experimental circuits and during repair
work on gear, its few faults are miniscule.

I feel the components have ample ratings
and will suffice as compared with what would
he taken from regular cells. A note at this
point is worth mentioning. There is no heat
sink used with the 21\'301 as this would in­
crease the total size by a considerable amount.
Also note that the transistor is mounted on a
small bracket (Fig. 2) made by bending " small
piece of aluminum. Shoulder washers are used
on the two bolts suspending the bracket to
insulate it from the Mini-box, and a small piece
of insulating material (bakelite in the author's
case) is used betvveen the bracket and case.
The binding posts are also insulated from the
case by using shoulder washers. Remember

eeo'",.(21 S!LICOfl DIOlleS
l~""",,~V MIN.

I don't imagine I am alone when it comes to
a spur of the moment decision to tryout some
new fangled transistor project (or something
you have copied from Bill Hoisington using
transistors) only to find you either have no
batteries around or those that you do have
should be buried with honors. having already
served a very useful life. Rather discouraging.

Here is a transistor power supply for your
bench or shack that is ready to go on short
notice and simply needs an available AC
outlet (Fig. I).

This supply has operated in the author's
shack for some time without any hitches and
is rarin' to go on a minute's notice. All com­
ponents are readily available from off-the-shelf
stock of most any radio parts distributor. mail
order houses (Allied, Lafayette and Newark)
and in many cases out of your well stocked
junk box. The transistor used in the supply is
not an exotic and high priced type.

As noted in the schematic, this is a low
voltage de supply. Output is adjustable up to
18 volts. The maximum current at 18 volts is
about 30 rna. On some lower voltages the
current may run as high as ~~ amp.

Some experimentation was required for Hl ,
but after a few additions and subtractions it
was found that 2000 ohms 2 watts did the
best job for all around performance and
smooth operation.

This was built in a 6 x 5 x 4" Mini-box
(Fig. 2), but can be constructed in something
smaller if desired. Originally it was cuntem­
plated using a meter with the supply, installed
in the box. but not having a suitable meter
handy at the moment, the project was com-

\VA2TOV is an add liomebreicer interested
ill UHF and SHp. He icorks at the inspection
and testing department of U'eathers Electron­
ics ond Dccclonmont.
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The West's Oldest Hom Distributor

1501 SOUTH HI LL STREET

LOS ANGELES, CALIFORNIA

$6.95 ppd,

"

Radio Products Sales has made a fan­
tastic buy on this high quality Sony
mike headset and we're passing our
savings on to you. Get constant output
for safe, convenient mobile and home
operation.

* Low impedance mike with built-in
matching transformer 50 to 3300 ohms.
A Philmore ST·12 or equivalent trans­
former may be used to raise the out­
put still further if desired.

* The earphone has velvetized foam
rubber padding for sound isolation and
comfort. Input is a ohms and the ele­
ment is a midget speaker as in high
fidelity headsets.

* Both mike and earphone are rnnls­
ture and heat resistant.

* Comes with genuine leather, Mo­
rocco finished, dual zipper carrying
case. This case is perfect for use as a
camera case and has a compartment
for filters.

* California residents add 4% sales
tax (2ad.

SONYMIKE-HEADSET

1

II•••• PRODUCTS SALES INC.

>Wy r i->

M AY 1 9 6~

Fig , 2 , Mou nting the se ries regulator transistor.

Ins ide view of the powe r su pp ly,

tha t tran sistor heati ng is a facto r at low
output volta ges ami witho ut a heat sink in­
corpora tcd in this supp ly' it is no t a dvisable to
run on high curren t for lengthy periods of
time w ithout coolin g the 2:\301 off. However,
as sta ted b efo re, this call be overcome b y
adding a hea t sink for the 2N301 and udd i­
tional bulk to the supply. III most transistor
circuits the curren t requirements are quite
low and th is supply has more output than is
normally required or needed.

The hookup of the circu it follows with most
power supp lies in that it is q uite simp le and
th e main fact or is the insulation of the 2N301
shelf und plugs from the case . Placement of
the components is not c ritica l and can be
made to your own pet methods, The adjust­
able fea tu re is quite useful in that you can
determine th e voltage limits at which a piece
of transistorized eq uipment will ope rate p rop­
erly. 1 have come up with man y other uses
for this piece of eq uipment and I am sure
you will too.

Those of 1'011 gett ing yom "feet wet ' on
tran sistors will app recia te the usefulness of
thi s su pply.



Martin Krev K7NZA
3608 West Minnezona Ave.
Phoenix 19, Arizona

Here's a Ham with a Heart

Charles B. Grout is a ham with a heart­
and a peck of trouble. In fact, it's the trouble
that has given him the time to be Mercury
for ot her multip le sclerosis vict ims. Yep, that's
right, K7S~lL is an ~[ S patien t himself, and
since he knows fi rst hand what an :\15 victim
has to contend with in the line of handicaps,
he goes out of his way to make his Phoenix
ham station something of a message center
for ~ IS patients uud their rela tives and friends.

Tell yea rs ago, Charles was a Denver area
banker on his way up. At forty-two he was
president of the Littleton Xntional Bank of
Littleton, Colorado, Life was bright and <.'1131­
lenging. Then he go t MS, and his world of
business was shattered. He continued as bank
president as long as doing so was wise; and
then, reahzmg that .\IS is a progressively
worsening illness, he gave lip his h igh office
and moved to PI roeuix for its healin g: warmth .

T ha t was six yea rs ago. T he mild wea ther
didn't make Charles's illness any better. hut
it kept him feeling good enough to want to do
something worthwhile with his time. In 1962

Chuck Grout K7SML, answers a CQ in his shack
in Phoenix whi le his XYL, Ida , sta nds by to he lp
ou t on the land line. Rig is an SSE 33, which
Chuck runs barefoot.
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he decided that since he had been trained in
Morse code in the Navy during \Vorld \Var II ,
he would make a stab at getting into ham
radio.

Considerably restricted in movement by
then, Charles nevertheless pushed himself into
his quest in his characteristic, determined way,
and he soon got his Novice license. He oper­
ated code for a year, and then he passed his
test for a General license and was in fine busi­
ness shape to go on phone. Phoenix area hams
had erected an inverted-Vall-band trap an­
tenna and installed his gear for him when he
had gotten his Novice license, so all he had
to do was swing over to a phone band and
go to work on the mike.

H amming quickly became a big thing in
the life of Charles B. Grout, and he began
spending most of his waking hours in front of
his bare foot SBE 33. It wasn't long until
K7S.\IL was a common call on ] 5 and 20
meters. and the handle, Chuck, had replaced
the name of Charles B. Grout. Chuck found
the precision of hamming not unlike the exact­
ness of banking; and he was glad, too, to find
that rad io could give him an opportunity to
help other people.

In the year since he got his General ticket,
K7S.\ IL has worked virtually every state, In­
eluding H'rw uii and Alaska, and he's gotten
into New Zealand, Argentina, Puerto Rico, and
Australia. During the year, he's also gotten
acquainted with many of the 500 .\15 victims
ill the Phoenix area, and he's gotten a number
of them in touch wit h relat ives and fri ends
bo th IIt'.H ami far-no meu u accomplishmen t
for a mun who cannot walk or read a book
allr longe r.

Typical of Chuck's service to fellow .\ 15~crs

is the phone patch he recen tly ran for a friend
ill Phoenix. T he fr iend, Barclay H arr is, whom
Chuck had met through the .\15 Association.

13 MAGAZINE



OUR NEW

QUEMENT

•
POST-PAID

ACTUAL SIZE ODEL MT-21

MULTI-METER :

• I
• I

USA & CANADA I

I
I

ELECTRONICS I
1000 SOUTH BASCOM SAN JOSE, CALIFORNIA I

had fallen and broken his hip. lI is elderly I • • I
mother in Minneapolis, and his own 500. who
lives with her while attendi ng the University I I
of Minnesota, had become much d istressed
after hea ring about the accident. .\ 11". Ha rris I I
wan ted to put their minds at ease, and he was I
able to do so with the help of K7S.\J L. Chuck
made a "O·meter contact in the Twin Cities
area who patched him in to the mother in
xlinneapohs, and Chuck p atched ill Mr. Ha rris
in Phoen ix. Hearing her son's voice and his
calm assurances erased the mother's anxiety,
and she happ ily put her grandson on the
phone to let him share in the family chat.
Everybody felt better after that contact-in­
clud ing Chuck.

Chuck Grout says that wi thou t the help of
his jovial XYL, Ida, he just wouldn't have a
ham station at all. In fact , when the tra ffi c
gets heavy at station K7S~IL, Ida often mans
the telephone and rigs up the phone patches
w hile C huck handles the microphone. Both
Chuck and Ida like to recall the lighter ex­
periences they've had on ham radio.

Chuck says the funnies t phon e-patching
experience of all comes on 40 meters when
a Colorado ham called CQ Phoenix with im­
portant traffic for his wife, who was visiting
ill the Valley of the Sun. Chuck took the call ,
and Id a got the wife on the land line. \ Vhen
Chuck p atched husband and wife toge ther,
the wife p romptly informed her mate that she
had just started eating a bi g howl of soup and
that she could think of nothing more imp or­
tant than getting back to it . Then she hung
lip, leaving Chuck the job of saying 7:3 to the
bewildered husband.

And so it goes for Ch uck Grout, day after
wonderful, challenging day. \Vhether the traf­
Ill' is humorous or deeply serious, he will be
in the shack passing more than his share of it.
lie says he figures there are a lot of people
in the world who are worse off than he is,
and he's going to help them if he gets the
chance.

\Vhile C huck enjoys helping others-and
especia lly :\IS victims-to ge t messages p assed,
he has never gotten too busy to shoot a CQ
tip Denve r way and get a contact there to
patch him in with his eighty-year-old mother.

"Morns have feelings, too," he says, "and.
anyway, I get a hig kick out of ta lking to l

. "
uune. I

C huck C rout and his ded icated operation
of K7S.\IL m ust be an inspiration to many. I
for as one Phoenix ham was recently heart] ~
to say about him, "There's a ham with a real " Northern C.1IIifornia's Most Complete Ham Siore" I
heart-in more wavs than one: ' SINCE 1933

. . . K7NZA II • • I
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Don He nsen W9ZZH
2143 N. 70th St .
Wauwatosa , Wi se.

Fuses
Protect your expensive eq uipment from

overloads and burnouts. The simplest way to
protect your equipment is with fuses. A fuse
is a circuit protecting device that disconnects
the equipment from the power source when a
potentially damaging fault occurs in the unit.
A fault is a moderate overload or short circuit
that could ca use a fire hazard or damage the
eq uipment.

A fuse operates on a time element principle.
The fuse will blow almost instantaneously for
a short circuit, but blows after a definite time
lag for a moderate overload. The time to blow
varies inversely with the overload current.

When a short circuit or overload occurs,
the fn se link vaporizes and becomes ionized,
forming an arc. To interrupt the circuit, the
arc must be extinguished. To extinguish the
nrc. a current zero must be obtained.

There is no current zero for direct current;
therefore, the current must be forced to zero
to extinguish the arc. There are two major
ways to force the current to zero. The first
method is to increase the arc resistance nntil
the voltage drop across the arc equals the cir­
cuit voltage. The second method is to decrease
the arc temperature and ionization. Arc resist­
ance is increased 1Iy lengthening: the path of
the arc and by constricting the diameter of the
arc. The length of the arc path is increased by
the continued melting of the fuse link due to
the high temperature of the arc. Arc diameter
is constricted bv lise of fillers in the bodies of
certain types of fuses. Arc temperature and
ionization red uction is accomplished by enclos­
ing the Fuseuhle element in a protective tuhing
and fillin g the tubin g with silica fill er. \Vhen
the clement melts, the heat from the resulting
arc melts the filler. The filler conducts heat
away from - the arc, reducing ionization and
causing the arc to extinguish .

Alternating current periodically passes
th rough zero. When the current passes
through zero, the arc is extinguished . It is only

\V9ZZII is all electronics engineer (1Visconsill)
at Industrial Controls Division of Square D.
He likes to design and construct ham gear and
has u:ritlen a number of article s for 7.'1.
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necessary to see that the arc is not re-estab­
lished when the nc voltage attempts to cause
the current to flow again. \Vhen the ac cu r­
rent is near zero, it i~ very important to de­
ionize the arc gap so the arc cannot be re-es­
tablished. The arc will remain extinguished
when the dielectric strength of the gap per­
manantly exceeds the voltage that tends to
re-establish the current in the circuit.

Fuse types
There are two major styles of fuses: the

plug and cartridge. The plug fuse will not be
discussed in this article . Cartridge fuses are of
two types. One type has knife blades and the
other has ferrul es. The ferrule fuses are nor­
mally used to interupt c ircuits up to 60 amps
and the knife blade fu ses are used to interupt
circuits carrying 60 to 600 amps. Ferrule fuses
are generally used in electronic equipment.

The three common types of fuses are th e
high speed, medium lag, and slow blow. High
speed fuses are used where any time Jag would
be damaging to the eq uipment being pro­
tected. Ammeters and milliammeters are ex­
amples of this type of equipment. Medium lag
fuses arc the most widely used fuses. They arc
used when there arc no special requirements.
such as protecting eq uipment that requires
high speed fusing or draws cu rrent surges.
Time delay fuses are used to protect eq uipment
that draws a high initial current that later
drops off to a normal operating value. Motor
starting current or power supply filter capaci­
tor cha rging current a re common examples of
surges.

Quick actin g and medium lag fuses have a
single link that blows when overloaded. Slow
blow fuse s have a compound element consist­
ing of a fusible link and a thermal cutout. Tile
link acts on high currents due to shorts or very
high overloads . The thermal cutout functions
on low Or moderate overloads, preventing the
fuse from blowing.

Fuses also have voltage ratings. The voltage
rating is the maximum voltage at which the
less than the maximum voltage rating of the
fuse can clear the circu it. The fuse will op-
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Powe r Suppl y Fuse Ra ting fu se Roting
Ra t ing in f or 115 Volt For 230 Volt

Vo lt-Ampe res Op2rot ion Operotion

40-65 1 y,

65· 100 1- Y2 ';'

100-1 50 2 1

150-250 3 1-Y2

250-350 5 2

350-450 6 3

. . . W9ZZII

erate sat isfactorily in ci rcu its with voltages
less than the maximum volt age rating of the
fuse. Underwrite rs' Laboratories require that
fuses rated a! 250 volts must be capable of in­
terrup tmg 2.::>0 volt circuits that can d eliver
10,000 amperes to a short circuit . This gives a
great safe ty factor to the average applica tion
of a fuse.

Using fuses
F.uses are ge~~rall~ used to protect wiring or

eq uipment . \Vm ng IS fused to elimina te fi re
hazard due to hea ting effects of the overload
c~ rren t. Eq uipment is fused to prevent expen­
s~ \'e damage. due to shorts or overloads . Fig. 1
lists fuse sizes to protect various insulated
copper wire sizes.

T he most common use of fuses in electronic
equipment is to fuse the 1I5-volt or 230-volt
p.ower inputs to the equip ment. To find the
s l~e of fuse .to p rotect the power supp ly, deter­
rnme the input volt-am peres (VA ) to the
power supp ly. Refer to Fig. 2 to determine the
size of fuse to usc once the volt-amperes have
been dete rm ined. The VA input to the power
sup ply can he determined by measurement
Wit!} a voltmeter and an ammeter and multi­
plying their indications to ob ta in volt-amperes.

The VA input can also he calcula ted fr om
known circuit con stants . If a transformer is
~ Ised in the power supply, determine the VA
input by multiplying each current being drawn
fro,!, the sup ply in amperes by the voltage a t
which the cur re nt is being drawn. Include
cm".ren t through bleeder "and voltage dividing
resistors. :'-150 include fil ament winding volt­
amperes If the transformer is supp lying fila ­
ments. Afte r mult iplying the various voltages
and. currents, add the products toge ther to
obtain the total volt-amperes delive red b v the
power supply. Neglecting transformer ' core
losses and copper losses (assume transformer is
100% efficient), the input volt-amperes are
eq ual to the output volt-am peres. Use this
value to determine the size of fuse to be used
from Fig. 2.

Medium lag fuses are normally used for
fuses selecte d by Fig. 2. However, if large

B&S Wire Size Fu se Ro ting (Am pe res)

8 50

10 40

12 20 to 30

t4 15

16 I 10 I
Fig . 1. Fu se size to protect wire gouges.
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Fig . 2 . Fuse rating for var ious powers.

sur ges are encoun tered or cyclic fa tigue is
present, slow blow fuses should be used.
Surges would normally be of the inductive or
capactive type. Cyclic fatigue is caused b y the
weakening of the fu se link due to heating and
cooling caused b y pulses of current from vib ra­
tors or choppers. As the link heats, it expands;
as it cools, it contracts . This weakens the fu se
link in a fashion similar to bending a paper
clip until it breaks. The thermal cutou t of the
slow blow fu se is a sp ring that takes up ex­
pansion and contraction due to heating and
cooling, thereby reducing cycl ic fatigue of the
fuse link.

\Vhen fu sing instruments, quick blow fuses
should be used . The resistance of the fuse
must be taken into account. To determ ine the
size and res istance of fuses to he used in in­
struments, manuractllrers catalogs should be
consulted .

A common error made in the selection of a
fu se is to select a Fuse with a rating almost
eq ual to the normal current in the circuit to he
protected. Since a fu se is a heat operated de­
vice, its characteris tics are similar to those of
a light bulb . The more current passed through
a given light bulb, the fa ster it will burn ou t.
A lamp opera ted at three percent higher than
its rated load will have its life reduced bv
about 30 percent. Fuse life is also governed
in a similar fa shion. Therefore, a fuse should
always be operated at currents below its rated
current to increase its life. The fu se rating
should be selected to be somewhere between
the normal cu rren t in the circu it to be pro­
tected and the lowest overload curren t that
could cause damage. This gives the fuse lon ger
life, but a llows it to pro tect the circuit in case
of overload.

Xow tha t you understand fuses check vour, .
eq u ipment and see if it is fused. If it is, check
that yo u have the proper size. If your equip­
ment is not fused, fuse it. Better to bum up an
inexpensive flise than your expensive equip­
ment.

9S



Eugene Fleming WPHMK
328 Gunnison Ave .
Grand Junct ion , Colo , 8 150 I

Confession
Sure, 1 kuow it should n't have been done,

but sometimes a fellow has no choice. The
judge hasn't decided what the punishment
will be yet. Obviously, it 's a new crime. No
oue seems to doubt that it is a crime, even
though there is no law against it. The lawyer
made a point of that at the trial , but then he
really wasn't on Illy side. Maybe they will
think lip some new punishment to fit the crime
like exile from Earth or something.

It all started one a fte rnoon when the 15
meter cw band was just beginning to open up,
There were a coup le of QSO's going, but they
were not the kind you want to break into. So
1 gave a good long CQ m yself to open up the
hand a little. When the receiver ca me on,
there was already a zero hea t 59 signal calling.

", . 01l\IK W0H\IK de \1H2LK/1Il
\1R2LK/1Il All"'

" \ IIU LK \1H2LK de W01l\IK R Tnx fr
call UI' HST 599 QTH is 328 Gunnison A,"C,
Orand junction, Colorado Hudl is Ccne" \Vith
Illy left hand I flipped the log open to tho
co un tries li st. " Big hr is SC IOO rcvr es xmtr
is IJX 100" ;\0 .\11\ 2 land listed. Xtavbc he is
in one of those new Afri can nation s. "Psc QSL
QTH ? \IR2LK de W01l\IK K"

"W0 1l\ IK de \11121.10: R Ur RST 579 Pres­
e nt QTII is approx 2300 mil es above western

,.

U S ill synchrono us orbit of Earth Ilomc QTII
is Saklar in what u call northern hemisphere
of .\I ars IIndI is Sobem Rig here is special
built using a computer for translation, so will
not describe \Ve would like to ask a favor of
U Would U conside r W01I\1 K de \1R2LK K"

"\ 1H2LK de W01I\IK 1\ U r pulling my
leg O~l Better cut this false signa l bot FCC
times u in" It had to be a local running low
power to be lobbing in the kind of signal this
guy had . "H ave to admit it is real original gag
tho QTII? \1R2LK de W01I\IK K"

"W0 11\ IK de \1R2LK R Earthmen U II in­
solent Close ur eyes immediately" I did it in­
voluntarily. Before I could think what it was
all about there was a Hash like that of a Hash­
bulb and the faint smell of ozone in the air.
The ew resumed. "in case 11 think that was
a coincidence, keep them closed" I needed no
urging. There was another flash and more
ozone. "Can E arth technology match that ,
Gene \ViIl U co-opera te with us now \V0IL\IK
de MR2LK K"

If they could make a noiseless flash like
those two, no telling what else they could do.
I dreaded to think of making them angry. I
lmd no ambition to end up as a puff of white
smoke, or for that matter black smoke either.
There was only one logical thing to do.

"\ 1l\2LK de W0H\IK R OK U R cnnvinc­
ing But what jf I tell our guvemmcnt U R up
there" This time there was no warning before
the flash. Luckily, it was behind me, hut it
took a full minute for m y eyes to recover. No
one would have believed such a story anyway,
hut I was stalling , The foreigners waited pa­
tiently. "Sta te your request :\IR2LK de
\\'0H:\1 K K" They'd get no satis fac tion from
thinking me willing.

uW0 1I \ IK de \1H2LK R U will make a list
of the forsythia trees in your city and report
the location of each to us Do U understand
\\'0H\IK de \1R2LK K"

"\ IROLK de \\'0H\IK R What is forsythia
Is that ur name for that kind of tree or earth 's
If earth 's, wlmt language" The initial surprise
a nd fri~ht was beginning to w ear off now and
was blooming into curiosity and fantasy. "How
long have you been up there Am I the only
one to be counting What kino of power dill
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GOT A TRAD E? ... Use handy coupon below to
get our dea l . . . no obligation.

U SE OR EN CLO SE T H i S COUPON WITH

A NY O RDER AND WE' LL SH I P . . . .

Ki t Wire d
75) Tr i-Band Tra ns ce ive r • .• . . . . • . .5179.95 5299. 95
TX -62 2 and 6 Meter Transm itter . • . . . . . . • • S149 .95
VFO·621 Match ing VFO for TX·62 . • •... .• . 59.95

PREPAID

Complete AMECO line available
from AMATEUR ELECTRONIC SUPPLY

liN U S Al

FOR JUST $5.00 DOWN AND

$5.23 A MONTH YOU CAN

OWN A AMECO TX-52 TRANSMITTER

• 7

••••••••• • ••••••••
• To: AMAT EUR ELECTRONIC SUPPLY.
• 4828 West Fond du Lac Avenue •
• Mil waukee , Wiscons in 53216 •
• 1aminterested in the fol lowing new equ ipment: 7 •

• •• •• 1have the following to trade: (what's your deal?) •

• •• •• Shipme PREPAID (your expense) the lollowing items: •

• •• •
• I enclose S • I will pay ba lance (if any) •

• 0 COO 0 t year 0 1years 0 3years •• •
. N~ •
• •• Address •

· C·t •
• 'y •

• Slate Zip .
• 0 Send Recondit ioned Equ ipment Bulletin •
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you USC to ge t here Arc ur electronics all solid
sta te \ViIl you be com ing down soon IIow
many are in ur crew Have you developed use­
ful telepa thy H ur intents Friendly ~1R2LK de
WOIlMK K"

"WOIH IK de ~ lHOLK R Keep ur questions
to yourself \Ye do not need a lesson in linguis­
tics, E arth rn an Forsythia is Anglisized form
of the Latin name for an ornamenta l shrub of
the same family as the olive tree It produces
yellow bell shaped flowers in the spring be­
fore it leafs D o U understand OU f request
WOH~IK de ~1R2LK K"

"MR2L K de WOIl ~ I K R Yes I know the
p lant K"

"WOH~IK de ~ lH2LK R Count them in
your city and listen for us to contact you on
this [ceq 5 days from now U wiII report loca-,
lion of each p lant K"

"~ lH2LK de WOII~IK R It is not possible
to make contact on the fift h day It will have
to be the seventh K" I closed my eyes tight
and waited .

"WOH~IK de ~lRoLK R That is acceptable
SK WOII~(K de ~1R2LKlm CL"

Wel l, the rest of the story lias been in the
papers, so there is no need to tell how ti le
transmissions were taped by an S'VL down
the street, how the F CC monitored the report
a week later, and then turned their tapes over
to the F BI, or about the hearings.

You would think they would give you an
award or something for being the first to make
contact with extra-terres trials, but Instead I get
locked up for coun ting bushes. But how could
a guy like myself know the Anny had used
those bushes as a hiding place for thei r Mar­
Han detectors?

. . . WOH~IK

,,
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55 . Transportation systems

Down

1. Mota· - - -
2. We;ght 01 8C-61 0
3. Electrical measuring inst rumen ts
4 . Component
5. Old Timer
6. Type of circuit coup ling (obb r.)
7. RF sect ion o f a rece iver
8 . Celestial body
9. Opposite of fa rads

10. Matinee - - - ­
1 1. Church sea ts
16 . Grampus
18. Tea ser
20. Stabil izer circuit in a n FM tu ner
22. Stabilizer circuit in an FM tuner
2 4 . Diversion for children
2 5. St udy o f the body Iobbr)
26 . Type of ci rcuit coupling (c bb t., plurol)
2 7 . Partial outpu t point of a transformer winding
28 . Open a circuit breaker
29 . Trigonometric fu nction
3 1. Components in a circuit having one or more

vacuum tubes with a sing le input a nd outpu t
32. Against (prefix)
3 5 . Noise heard on a ra dio rece iver
36. Three (Italian)
37 . Device used to block certain frequenci es
3 9 . Shorter in wavelength than VHF
40 . W ri t ing implemen t
42. Race of people (cbbr.• plura l)
43 . Rodto frequencies wit hin def in ite limits
44 . Displaced pe rsons (obbr.I
45. Before
46. Near (Ge rma n)
47. Dielectric for some types of va riable capacitors
48. Mothers (cellec)
51. Mean (obbr'>

32

53

30

34 35

49

19

12

15
Max Winter K2P U
2 4 4 4 Barker Avenue
New York 67. New York

Across
1. Amateur radio opera tor
2. Vents used in boss reflex speaker enclosures
9. Adjustment of a transmitter's rf amplifier

stage to resonance
12 . Consumed
13. Type of quartz crystal
14. Fruit drink
15. Movable plates of a variable capaci tor
17. Bandwidth of a crystal
19 . Type of gas sometimes used in vo ltage reg ula-

tor tubes
20. Old-fashioned word for a n ten na s
2 1. Type of circu it coupling
22. Continent (c bb r.)
23 . Bond from 30 to 300 kc (obbr.I
2 4 . Substance in tube indicated by a dot In dia-

g ram s
26. Type of blocking coil (obbr. )
27. T ria ls fo r a p iece of equipment
30. Prefix lette rs fo r certain types of connectors
3 1. Type of wire lnsulct lon (obb rJ
3 2. Veh icle for a mobile rig
33 . New Engla nd State (obbr .)
3 4 . Antenna supports
36. Cover
37. Rad ia l disc a ttached to dissipate heat
3 8 . Girl 's nome
'39. Vase
40. Common material used for a ma st Or a beam
41 . Nimble
43 . Un it of re lative power used to express ampl i-

tude
4 4. Mec hanism used on indexed rotary switches
46. Sma ll octa l ba sed tu be used in po rta b le se ts
49 . Transformer winding (cbbr.)
5 0 . Term used to indica te that current is be ing

to ken from a source
52. Present name of RETMA
53. Transformer winding (a bb r.>
54. Rescued

Solution on page 114.

,.
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PREC ISION
PLANETARHERNIER
for excep tiona lly

fine tuning

Sho.... " i1 Pprol imale ly
i1 ctUill size

Superb cra ftsmanship ny Jackson
Bros . of England. Ball bearing drive,
14 ~ dia . Sha ft Jl8 ~ tong: 6,1 ratio.
Vy FB for fine tuning. Easily adapt­
able to any shaft. Comparable value.
$5.95 Model 4511 OAF.
SI.50 ea. 10 for $13.50

, VERSATIlE MINIA TURE
TRANSfOR MER
Same as used in W2EWl SSB Rig­
March, 1956 aST. Three sets of CT
windings for a combination of imped­
ances: 600 ohms, 5200 ohms, 22000
ohms. (By using center-tees the jm­
nedencee are quartered). The ideal trans­
former for a sse transmitter. Other uses:
Jnterstage, transisto r, high impedance
choke. line to grid or plate. etc. Size
only 2" h. x ;'4" W. X ~" d. New and
(ully shielded .
$1.49 .... 3 for $3.95. 10 tor $12.50

BUI.LS EYE BUYS AT
ARROW_

AM, CW or SSB
Wa ve envelope or trapezo id patterns
N o t u n i n g r equ ir ed
Up t o 60 Me
Will hand le 5W t o 1 K'N $2995U se s st andard connecto rs
Interna l sweep
Size; 91,7'/ dee p, It 5 1,-2" hi" ;,, x 3th" wide
Weight; approx. Sibs.

BEST BUYS AT ARROWI

Hypo Coil Form
In cons tructing ham gear over the past few

years I've ofte n run into the p roblem of p ro­
curing good quality co il forms for smn l! pieces
of eq uipment. Here is all easy \val' to convert

something that is read ily available and easy
to work wit h. \Vc arc all familiar with the
d isposable syringes used ex tensively today for
innoculations. \ Vell they make dandy coil
forms with rela tively litt le modification. Simply
remove the plunger and the needle and trim
down to an appropriat e size for your need.
Then wind your coil. F or mounting, simply
drill a small hole in each tab on the sides of
the barrel and you can mount the unit on
any surface. The syringe barrels can probably
be prosured from any fam ily doctor or clinic
that you are familiar with. If worse comes to
worse you can buy them at any local drug­
store. They come in a variety of sizes and
lengths. If used carefully they can be a real
"shot in the ann" for any piece of gear.

. . . Stanley Scalize \V4\VZZ

MAY 1%6 ••
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Use your old concerter a ll 12 volts.
S meter, TNS, and BFO, too.

Denys Fredr ickson Wf/J BMW
3923 E. Funston
Wichita , Kansas 672 18

Low Voltage Gonset Super Six

This a rticle describes my conversion of a
Conser Super Six mobile converter and other
mobile accessories to use w ith a modem tran­
sistorized auto receiver that doesn't furnish the
high B+ old receivers did.

Gonset Super Six modifications

The first task I undertook was to modify the
converter for low voltage opera tion. The com.
pleted schematic is shown in Fig. 1. Many of
the existing components were used ; the tuning
and oscilla tor circuits were left intact except
for the tubes. A 500 pf capaci tor was paral­
leled with the existin g: 100 pf rf input coupling
capaci tor; this really increased the signals. The
AVC switch was disabled, but yo u ma y use it

DeilY,)' is an electronics engi/l.eer for Hoeing
Aircraft. lIe's also a semi-projessionul magi­
cian and makes "is men tricks-reate" out for
hi", at hamiests.

if desired. The wiring of the " Broadcas t-H igh
Frequency" switch on the front of the ( '011 ­

verter was modified so the whip antenna could
also he used for the broadcast antenna. T he
200 pf capacitor added between the switch
aucl the whip antenna connection may be re­
quired if the auto radio trimmer will not peak
up the signal. This will reduce the effect of the
shunt capacitance added due to the long coax
cable connected to the whip antenna . This
va lue mav not he correct for vo ur particular, .
insta lla tion and car radio input. T he optim um
value may be found bv the cut and trv mcth-. , .
od. A filter was added to the converter 12 volt
input line b y making a choke out of # 16 in­
sulted line with :)0 closewound turns on a
~.. form .

The existing oscillator tube socke t in the
Super Six may not h ave all the socket inserts
to accommodate the 12EK6 tube . T his ca ll he
rectified by simply removing an insert from
anothe r socket ami pressing it into place. This
e liminates the need for replacing the socket.

."

TO s.w. AotT

• • t€GATIVE CCEFF!ClEotT
• • S£E TEXT
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pe, Six modified
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Transistorized TNS
The transistorized sq uelch shown in Fig . 5

is taken from the May 1961 CQ. It works very
well, hut to m ake it work properly with some
transistor auto radios, the Ti':S ground circuit
must he isolated above chass is ground due to
the ci rcuitry of some auto radios alia COIl­

nccted to the low side of the last if trans­
former as shown in Fig. 5. The detector ci r­
cuit of the auto-rad io must be disconnected
from the if transformer. It may be necessary
to disconnect the aud io input lead from the
volume control a lso, depending upon the radio
c ircuit . These leads must be left disconnected
for proper TNS operation. For optimum opera­
tion, it may be necessary to temporarily install
a 30K pot in series w ith the plus 12V DC
lead. Adjust this 30K pot and the sq uelch con­
trol until full sq uelch control is ob ta ined. He­
move the 30K pot and measure the resistance
and install a fixed resistor of the same value.
You may have to file a V-notch in a resistor
of lower value to bring it up to the exact re ­
sis tance required. This resistor se rved another
p urpose b y providing isolation between the 12­
volt supply and the Ti'\S. Prior to the in sertion
of th is resistor, the noise was uncontrollable
and unbearable. The 2001\: resistor may have
to be varied for op timum results but is not too
critical.

Fig . 5 . Trc nsisto r TNS for tra nsistor ized rece ivers.

current leakage. This can be minimized with
sil icon transistors.

+12 vee
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The 20 meter hand must he aligned p rior to
aligning any other band. This is accomplished
by ad jus ting the variable capacito r o n the fear
apron of the converter. The oscillator coil may
have to be adj usted slight ly if the capacitor
doesn't quite make it. After the 20 meter ban d
has been aligned these two must not be re­
adjusted during the remainder of the align­
ment. Be sure the chassis is in the cab inet
when alignment is being accomplished. When
align ing the 1() meter baud , the frequency
changes considerab ly when the cab inet is re­
moved to ob tain access to the 10 mete r padder
capacitor. It will be necessary to note the fre­
quency change when removing the cahiuct
and then a lign the 10 meter band accord ingly.
The 40 and 75 meter bands can be aligned
and the 1430 kc output peaking capacitor call
be adjusted w ith the co nverte r completely
assembled.

Fig. 2 . 5 rneter ectrcutt USing dual triode 12U7.

Fig . 3. Simple S mete r us ing 1.5 volt bat tery.

-

The S meter ci rcuit shown ill Fig. 2 was
used by m any mobile hams. It can easily he
used with low voltage tubes b y replacing the
12AU7 w ith a 1"U7 and connect ing the p late
leads to 12 volts through a small resistor.

Many of th e new transistorized ear radios
don't seem to work well with the circuit i ll
Fig. 2, so I tried a co uple of small trans is­
to rized meter amplifiers. They a rc shown ill
Figs. 3 and 4. \Vhen 11 0 signal is received, the
meter should read zero unless there is some

S meters



Fig. 6. 262 kc Q multiplier-BFO.
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12 VDC

Six-car radio " en' sa tisfactory for mobile use.
H you have any q ueries for me. please include
a self add ressed stamped envelope.

. . . W0B~IW

BFO-Q multiplier
Very little need be said about the transis­

torized Q multiplier shown in Fig. 6. It comes
from the January 1958 QST. To use the circuit
as a BFO it was found that the feedback ca­
pacitor C l had to be changed until oscillations
were ob tained . Several different PNP transis­
tors were used and all were made to oscillate
sat isfactorily by changing the amount of feed­
back capacitance. Another word of caution is
to use a 3 pf coupling capacitor between the
RG-58 cable and the mixer-oscillator stage in
the auto radio. This will prevent any disturb­
ance to the radio alignment. Be sure to keep
the leads as short as possiblc.

These modifications make the Conser Super

Lcrrv Levy WA2I NM/I
Ma rlboro College
Marl boro, Vermont

Cut-out Capacitors

I have often found when building equip.
mcut for VHF and UHF that the biggest prob­
lem encountered was the availability of ade­
quate bypass capaci tors. Often , space consid­
era tions and lead dress mak e it very hard to
fit SOlllct l ling in that \\'iII do a good job. At
the higher VIIF' Frequencies. ceramic disc ca­
pucitors often have too mud) lead inductance
to properly bypass. At the UHF frequencies,
it is hard to find an ything that does not have
too much lead inductance to properly bypass.
It seemed that the answer to my problems was
to cons truct my own cap acitors, which could
fit into the spaces req uired and still have low
enough lead inductance to he an adequate
bypass.

The simplest type of capacitor is two
sheets of metal with some type of dielectric
between them . If the capacitor is to serve a
bypassing function , one of the sheets of metal
could be the chass is. This wiII reduce lead in­
ductance by elimina ting the lead . The other
sheet of metal wound up being a piece of
copper foil. Dielectric was a problem, as well
as mechanical mounting. 1 had some T eflon
film which makes an excellent dielectric, as•
well as having the advantage of heing rela­
tivelv insensitive to heat, which means that
soldering will not destroy it. Mounting was
solved by glueing the cuppcr foil to the Teflon,
and then glueing the T eflon to the chassis.

The result of this is a copper-Teflon-chassis
sandwich," functioning as a bypass capacitor
with very low inductance.

The details arc simple. A sheet of cop per
foil is glued to a sheet of Teflon film. This
combina tion can be cut out to shape and glued
to the chassis.

I have found that contact cement will work
to glue the two material s together. I am not
sure how good a dielectric it is, and I am sure
that better adhes ives are available, but this
does work and it is easily available. You coat
both surfaces that are to he glued with the
cement, let th em dry 10 or 15 minutes, and
just press together. Use caution in pressing the
two surfaces together. es pecially with the cop­
per foil. or the foil will not be Oat. causing
more inductance and less effect ive capaci tance
for a given a rea. It is jus t about impossibl e to
separate the materials a fter they touch . The
contact cement can take the hea t of soldering
for a while without unbonding, so it is easy
to mount the capaci tor and then solder the
leads to it .

There are many possible uses for this. It
can be made up in sheets a nd cut out to fi t
around a tu be socket, as a B plus feed bypass,
for examp le. It will withstand several hundred
volts using thin T eflon film . About one square
inch is an effective bypass at 220 me, possihly
requiring somewhat more at lower frequencies.
A sq ua re can be glued to the chassis at almost
any point a bypass is needed, and if part leads
are kept short, there will he negligible induct­
an ce.

It will be worthwhile to give it a try the
next tim e you are building VHF or UH F
eq uipme nt .

. . . WA21N~1/1

"An even simpler high freque ncy C;3padtor is a piece or double
clad Fiberglas laminate. It 's a bit harder to mount on tbe
chassis, though. WAtCCH.
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Put your HX-50 on

Del Brown K9CZI
26 19 La keshore Drive
St-ebovqon. Wisconsin

MARS

The JlX-50 transmitter incorpora tes many
features that make it a very worthwhile uni t
for lise on the ham bands. However, like many
ham band transmitters, the average owner will
feel that he cannot get this unit on the f\tARS
frequencies. In the case of the HX-50, this is
not necessarily the case.

In Area 3, we had a wintertime After Dark
Net that met on 3315 ... normally upper
sideband . . . a nd 3299 as an alternate or sup­
plementa ry frequency. I had been on the VHF
circui ts, and decided to look over the HF as
a possible addi tional outlet.

Checking the IIX-50, and its passband filter
information, I found the following to be the
possible coverage: 3.2 to 4.2 me; 6.9 to 7.9
me; 13.8 to 14.8 me; 20.8 to 21.8 me; and
2;.0 to 31.0 me. As tbis included tbe 33 15
cha nnel, I calcula ted the req uired crystal fre­
quency and ordered one for upper sideba nd.
The internal "fa is switched in frequency
when changing sideband on the normal ham­
bands, and, of course, this would mean a need
for two crysta ls to cover other frequencies with
both upper and lower sideband.

The crystal wns close, but the actual fre­
quency was reached only hy readjustment of
the heterod yne oscilla tor trimer C-158. In view
of this problem, r decided th at another crys tal
for the other sideband would be more of a
problem than I wanted . This was brought to
the fore when they switched from upper to
lower sideband on two occasions to avoid
QR~1.

[ dug out an old IlC-458 which had been
around for years and lashed it up to feed in to
the external "£0 input. I removed one of the
1625's and lowered the p late, screen, anti
oscillator voltages to just one .... about 150
volts. Then, removed th e antenna coil, and
adjus ted the link for the .3 volts into the lIX­
50 . . . . using the HF probe on the VTV~ 1.

Tried it on .3.315, and it worked . A 3 p lus kc
adjustment put it on lower sideband . Now
they could switch sidebands and I could
followll

,0<

About this time, we were having a T echni­
cal Net on 4580 kc. lIamme rlund had written
that the HX-50 wouldn't go up there. T his
was while I was thinking in terms of crystals.
One Sunday morning, I decided to try to load
up on that frequency ... and it worked . Since
then, I've had the !IX-50 on 4450, 4580, 3315,
3299, 7305, and a ll wit hout trouble . The out­
put seems to va ry, but the signals have been
Q,~ with wonderfully satisfying results.

No modifications were made to the TIX-50.
1 merely added the external vfo, and using a
[obuson Ma tchbox with a "Drooping Doublet"
antenna, no a ntenna changes have been neces­
sa ry either.

In view of the obvious variation in the crys­
tal frequency of the first heterodyne osci llator
in the HX-50, I would suggest the use of an
external vfo ra ther than the crvstals. Besid es,

•
the VFO can keep pace with the eternal
changes uf the MARS (at least the Air Force
Mars ) program in the matter of frequency .

I normally use this little rig barefoot, and
have gotten excellent reports on all these fre­
quencies. It would seem this is the easies t way
to get an existing transm itter on the MARS
circuits.

The BC-458 is ideal for the external vfo
also. T he interna l vfo has a range of 5.975 to
6.525 me. and with the 458 ra nge of 5.3 to
7.0 me, you can see tha t the range of coverage
will be adequate for most excursions. Also, the
range of the do is constant with the IIX-50
. . .. no doubling or sideband reversa ls are a
p art of its operation, when going from band
to ban d . This means tha t F SK whe n built into
the vfo requires no reversing switch.

Hammnrlund has a modification for FSK
using the internal vfo that is a wonderfully
simple and cheap conversion using the existing
Varicap that moves the vfo when switching:
sidebands. A schematic for this is available
from Hanun arlnnd.

If your lise of the II X-50 is as successful as
mine, I am sure you will agree that the flexi­
bility of this rig is a wonderfu l feature.

... K9CZI
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Armed Forces Day Tests
Saturday, May 21 , is th is year's Armed

Forces D ay, and an op portunity for hams to
work mili ta ry sta tions for specia l QSL's, or
copy C\ V or HTTY messages for certi fica tes
from the Secretary of D efense . The first part
of the tests will be milita ry to ham communi­
ca tion from 21 1 4C~IT to 2202C~ IT. Military
sta tions \ VAR. AIR, and ~SS in W ash ington
and :\PG in San F rancisco will be on fre­
quencies near the ham bands to contact hams
in the ad jacen t hands: CWo 400 1.5, 4000,
6992.5, 7325, 14405 . (W AR); 3269, 40 15,
6970, 7301, 13992 (;-':SS); 3397.5, 6997.5,
13995, 49.98, 143.95 (AIR); 400.5, 4016.5,
7375, 13975 .5, 14385 (NPC).
Phones 4040, 14385, 143.82 (;-':SS); 4025 ,
7305, 14397, 49.98, 143 .95 (AlB); 401 3 .5,
7301.5, 13975 .5,49 .692, 143.7, 148.41 (NPC).
IITTY: 401 2.5 , 7380, 14480, 143.82 (NSS);
3347, 731 5 (AlB); 4001.5, 733 ', 143.7. VHF
is AFSK, of co urse.

The NSS frequency of 143.82 will be for
BTl'Y and A~I from a plane fl ying from
Washington to Hart ford . Call is 1\SSA~ 1.

The C\ V receiving contest at 25 wpm w ill
he b roadcast a t 2203 G~ IT from \Vashin gtoll
on 3269, 3347 , 3397.5, 401 5, Gf)92.S, 730 1,
73 15, 1399 :> and 1440.'5 , and from San Fra n­
cisco on 4001.5, 4016.5, 6997.5 and 7301.5.

The RTTY rece iving contest at 60 wpm will
be at 22033,5 G!\. IT from \Vash ington Oil 3347,
4012.5, 6992.5, 73 15, 7380, 14405, 14480;
San Francisco on 4001.5, 4580, 6997.5, and
7332; Texas on 4025, and l1Iinois on 4590 and
7540.

All transcriptions should he sub mitted as
received with time. frequency. call sign and
address of indiv idual submi tt ing the entry on
the page containing the text, to Armed Forces
Day Contest, Room 5 B960, Pentagon. Wash­
ington, D .C. hy ~ Iay 3 1.

Checking-Frequencies
Quite often it becomes necessary to deter­

mine the resonant frequency of a well shielded
coil or one tha t is in a place not readily ac­
cessible . In order to grid dip a co il of this sort.
some means must be found to get the coil
coupled to the grid dipper.

By wrapping a wire around one p in of the
grid dipper and inserting the other end of the
wire close to the coil to he measured , a d ip
can he observed. It may be ra ther sma ll, so
care must be used .

A short wire connected to th e coi l in ques­
tion and the other end inserted in the coil of
the grid dipper will give the same result.

. . . L . A. Stapp W 0PHY
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FOR JUST $5.00 DOWN AND

$6.31 A MONTH YOU CAN

OWN A EICO 753 TRANCEIVER KIT
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a 0 • 0 • 0- - - -'" .. .. ...... .. ~ ... •

Kit Wire d
753 Tr i-B and Tra nsce ive r . .•..• . .. .5179.95 S299.95
75 1 IIOv AC Supply 79 .95 109.95
752 12v DC Suppl y 79 .95 109.95

Complete EICO line available
from AMATEUR ELECTRONIC SUPPLY

GOT A TRADE? Use ha ndy coupon be low to
get our deat no obligat ion.

U SE OR E N CL OSE THI S COU PO N WIT H
A NY OR D E R A N D WE 'LL SH IP ..• •

PREPAID
ON U SA)

••••••••• • ••••••••
I To: AMATEUR ELECTRONIC SUPPLY I
I 4828 West Fond du Lac Avenue I
I Milwaukee. Wisconsin 53216 •

I I am interested in the following newequipment: 7 •
I I
I I
I Ihave the following to trade: (what's yoor deal?) •

I I
I I
• Ship me PR EPAID (your expense) the following items: •

I I
I I
• I enc lose $ I will pay ba lance (if any) •

I 0 COD 0 I year 0 1years 0 3years I
I I
I Name I
I I
I -~' I
I C.

t
I

I I Y I
I State Zip .
• D Se nd Recondit ioned Equ ipment Bullet in •••••••••••••••-....
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Editor's Note: The very popular
"Kleiner Keyer" wa.~ described in 73
issue of September, 1965. Many hams
who have built it will appreciate these
improvements which our author has
developed since moving to the .m nny
south.

Improving der

Xon nall y judging from the correspondence
received on dcr Kleiner Kever, a great Humber
of hams have found it to be a worthwhile
home construct ion project. In the meant ime,
a Humber of improvements have been made
on the original model und arc described in this
article. Most noteworthy of these imp rove­
ments is the keying monitor which is shown in
the photograph and accompanying schema tic
diagram.

Keying monitor
An astable multivibraror was used as the

aud io oscillator because it d raws less current

Celie has held a number of calls: " "lINT ,
1I'3.\ fG.1/, II'.JUfl:V, j 2BAC , jA2AP, II'A2Q­
rD. and II'B2PKE . llc'» all engineer (U. of
\\'ashingtoll), a imcate pilot . likes fa build and
has t(,',itt rn mllny articles.

E. L. Klein W 4BRS
6814 Crine r Rood, S, E.
Huntsville, Alabama

Kleiner Keyer

than manv other oscilla tor circuits and is relu­
tivclv free of tone changes when voltage
clmuges occur ill the power supply, As in the
rest of the kever, PNP transistors are used.
T heir characteristics a re not critical and sur­
plus transistors such as those advertised in the
hack of this magazin e will work very well
for Q 8, 9 and 10.

T he reader will observe that an isolating
circuit comp rised of Q 8 and its bias resistors
is used. This circuit "switches" the audio oscil­
lator off and on as well as provides further
isolation of the oscillator from the grid -block
keying transistor, Q "; . Severa l other m inor
circuit changes were also made to provide
hand-keying capabilities and Improved semi­
automat ic operation, The builder will find it
desirable to experiment with various values
for the 2.7 K resistor C') to obtain equal dot
and dash tones when operating in the semi­
a utomatic mode,

Rear view of the keve r
with the coye r removed .
The new compo nent
boa rd is shown mounted
from the kever bo se .
Aud io OSC illa to r, spea ke r
a nd termina l boord a re
accommoda ted by th is
third phenolic component
boa rd.

'06 13 MAGAZINE
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tro-chemists is aluminum oxide. And that's just
wha t we have on the paddle contuets in a very
short period of operation. Althongh brass
screws may be used for the adjustable con­
tacts, it is still desirable to install some form
of better con tact material on or in the paddles
themselves.

One very successful method is to use a small
piece of silver solder as a rivet and "peen" it
into %::! inch holes which have been drilled in
line with the adjustab le paddle contacts.
After the silver has been hammered snugly
into position so that it tight ly fills the drilled
hole, it should he smoothed on wit h a very
fi ne file or emery cloth.

Improvement of the hinge joints
In order to provide better electrical con­

nections through the hinge joints, a spring was
added to contact the ends of the hinge rods.
T he spring was made of spring brass and held
in place by the last two screws of the keyer
mechanism.

The contacts were cu t from a piece of V~

x !~ inch spring brass. T wo #27 holes were
drilled and ]1.12 inch slits were sawed in a "T"
pattern, as shown . Try not to distort the spring
while fabricating it, in order to keep the con­
tact snug on the hinge rod ends.

Once these modifications are made to your
Kleiner Keyer, you will find g rea tly improved
re liab ility an d pleasure in its operat ion as we
have here at W411RS.

101

· . . W411RS

Fig. 2. Wiring changes in
the free- ru nninc multivlbrc­
tor. Two 5 .8 K resistors ore
added and 10K replaces 15
K fo r dua l po ten tiomete r
speed con trol.

Those elusive 5.8K resistors
As many readers concluded, the dual 15K

potent iometer is non-standa rd and? therefore,
must be replaced with another value for the
speed control in the free-runn ing mult ivibrator.
One solution which provides a two-fold ad­
vantage is to use a dua l 10K potentiometer.
First, a standard control is provided. Secondly,
the small amount of fixed resistance which is
p laced in series with each potentiometer pre­
vents the maximum speed from exceeding 50
'VP~l. Hence, the elusive 5 .8K, !~ watt re­
sistors which appeared in the photographs.
now have a lo~ical place in the schematic dl ­
agram.

MAY 1966

Power supply corrections
The two V50K filt er resistors in the power

supply alas were wrongly labeled as 150K
which is about 1,000 times their proper value.
Two 150 ohm, ~ watt resistors should he used
in this applicat ion.

Due to the very small load on the 6 volt
supply, we find that the + 6 is more nearly
+ 9, especially when generous filter capacitors
are used (peak voltage = 1.4 times RMS) . A
7.50 ohm, ~ watt bleeder res istor across the
plus supply will tame this voltage and provide
more realistic biasing of the P;\P transistors as
well.

Mechanism contacts
One of the hetter insulators known to elec-

Construction
A third 2J~ x 4 inch phenolic board is added

to accommodate the monitor oscillator and
loudspeaker. This 1;16 inch board is secured to
the rear of the original base with two #4-40
screws. A ~ x %x 4 inch spacer holds the new
board out so th at the l~ inch loudspeaker will
not interfere wit h components on the original
rear board . A new cover which is l~ inches
longer in the Iront-to-back dimension com­
pletes the mechanical construction of the new­
ly added keying monitor.



Anthony Curtis K3RXK
East Ch urch Street
Centre Hall, Penna . 16828

More

Fewer Tears,

Contacts from Within
Make YOllr own Joystick,

There are thousands of fellows across this
country in the same pred icament as I, living in
a home of maximum inner space and minimum
outer space. Ever pound your head against the
wa lls because your Super-Tri-Blex transceiver
just doesn't cut through the soup to be heard
by the stat ions you hear? A lot of experts on
the subject of gett ing out will tell you to look
to your antenna system fi rst in such cases.

You say yOll have looked? You know that's
where your difficu lties lie? Well. maybe I can
wipe away a few frowns . Over the last dozen
years I have lived in four different locations,
none of which permitted even a mediocre, out­
door antenna. Through those years, I have re­
fined some systems for apartment-type, limited
space antennas.

.\Iost of my operating d ifficulties have been
associated with the lower ham frequencies
where an tenna lengths are longest. Compacting
the radiating system can be nothing but detri­
mental to a projected signal, yet this is the
only answer for many hams such as myself who
want very much to operate , even at lousy effi-

• •
CI{' IICles .

~fany magazine articles have described the
hidden wire tricks , the attic beams, the floor­
board rhombics. and the like. I would like to
sugges t all idea brought on by a product rela­
tively new on the home decorat ing market. It
doesn't appear to damage the male se lf-image
too heavily these days for the ham-husband to
a llow the XYL the indoor antenna prerequisite
of making it 1) as un noticable as possible and
2) the not iceable parts as decor-matching as
possible.

Tony also holds W81'lZ. He's a full time stu­
dent at the Penn.sylvania Stale University Jour.
nalism School and works as a DJ at WMA].

10.

Pole lamps have sprung into vast popularity
across the land and many specialty stores carry
complete, un-lam pcd poles and/or all the vari­
ous pieces which go together to make up whole
po les. T hese po les can vary in length from 6
to 10 feet under usual conditions and possibly
shorter, or longer, if you find a store selling
shorter and longer extension tub ing. T he poles
are long pieces of tubing which have sp ring­
loaded stakes in each end. T hese are wedged
against ceiling and floor, in a vertical config­
uration. Or, they may be wedged between wall
and wall in a horizontal line. Of course, the
tips of the stakes arc rubber covered to pre­
vent damage to wall , cei ling, or rug.

Poles come in many finishes of plated metal ,
paint, and sometimes wood. They can bc put
together as spartunly as you like, or as luxun­
ously as the eye of the XYL requires. If the
indoor antenna would be entirely hidden, the
poles could be of simple chrome plated metal.
If the wife will sec parts of the antenna, and if
the antenna will serve a dual purpose as dis­
cussed later, then make it up to match the
decor of the home area in which it will be
located .

The average pole, bought whole, will be
about 7 It long which matches the height of
ceiling in man y apartments today. Sections can
he purchased ami Inserted which are shor ter
or longer to make your vertical antenna meet
your requirements. If you are going horizontal,
you may wish to add lung sect ions to lengthen

_nA CQI,)(

{OR TWIN- LEAD!

Fig. 1. Coil loaded dipole a ntenna.
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Righ t, Fig . 2 . Bose loa ded ve rtica l po le antenna .
Left, Fig . 3 . Cente r loaded ve rtical pole an tenna .

CEL ING

7 ft pole in a closet near the front door. This
smal l area was built at an outside corner of the
huilding and the walls appeared to be com­
pletely invisible to my outgoing waves. I man­
aged to pick up \VAS along with contacts in
Europe, South America , and New Zealand with
this system. ;\0 reason for me to worry over
the system after that !

Here are some of the decor ideas I men­
tloned earlier:

The pole may be used horizontally, between
two walls, and the XYL can hang drapes of
non-co nd ucting material on it for one of the
full-wall drape effects which are so popular
today. The drapes, while faking a picture win­
dow area or whatever these feminine tricks are
meant to do, will a lso cover your coax as it
rims to tile center feed point of the dipole .

Poles or their sections can be purchased with
small holes drilled in for large, round, towel­
hanging rings. One might locate a corner of
one's bath for a pole and hand non-conducting
towels from the rin gs. High fashion! The coax
cou ld be concea led from the pole base into the
next room for your operating area.

A neighhor suggested an even more "fa r out"
idea. In a vertical set-up, p lace a horizontal
arm ou t from the pole at the five foot level.
From this ann, suspend the wife's canary in
its gilded cage. This wou ld look great, hiding
the pole's real purpose. Sorry, no tests have
been run to d etermine the physio-psychclogtcal
ramifications of single-side-band operation on
the canary.

the antenna out to 12 or 15 ft or more. In such
case, check for the possible need of center sup­
port as the pol e weight increases.

I have used the system in three different con­
figurations shown in Figs. I, 2 and 3. Fig. 1 is
quite effective when you have a long pole
pushing aga inst two walls. It is a lso the more
complica ted to build with the three «breaks"
ill the continuity of the pole : the center dipole
insulator, the two load ing co ils out along each
arm of the d ipole.

The center insulator is usually a wooden
section made by the pole manufacturers, for
beauty, to replace one met al section of the
pole. This will work out fin e as a center, dipole
insulator. The two coil inserts must he wound
ind ividually to match the spedfie band require­
ments with the size of your pole. I have used
standard practices for making coils for loaded
dipoles.

Ftg. 2 is a commo n quarter wave vertical
with base loading. I have found it convenient
to build the loading co il (s) in a small, nice
looking, H.'OC)(Il 'PI cigar box p laced on the floor
at the foot of the vertical . III Illy set-up, I feed
the coil s und antenna with 52 ohm coax ,
grounding the shie lded side of the cab le to a
wa ter pipe some ten inches away. This pipe
happens to be part of a room-circl ing. hot water
svstem .

These antennas will work on a ll hands for
which they are cut ; I usc mine regularly on
:1.5 me, 7.2 IlI C, and 14 me. Remember that
these arc highly comp ressed rad iators and the
higher the freq uencies the better tile efficien­
cies invoked as the pole lengths reach closer
to actua l quarter wave and hal f wave fi gures.
For this reason , I have always had better luck
in getting out Oil 20 thun 75 meters. I usc, and
mention, these freq uencies as these are the
hands covered by my l\'CX-.1. Of course, those
persons operating on 15 and 10 wi th this type
of antenna wou ld be better off as these fre­
quencies approach even closer to pole length
ill terms of quarter uud half waves.

Fig. 3 is a va riation of the idea presented in
Fig. 2. Familial" to mobile operators, this is the
center loaded vertical. T he 52 oh m coax feeds
the base of the vertical with the cable grounded
to the nearest ground point.

In this antenuu, I have used again a wooden,
manufactured piece made to rep lace a metal
section of the pole. In this case an ap propriate
coil may be wound right on this wooden form,
and connected p roperly to both halves of the
vertical pole antenna.

Fig, 2 is the easiest to construct and is,
therefore, my favori te. In a wooden-sided house
where I previously held residence, I p laced a

MAY 1%6 '09



J ohn Burke WA8BJK
4940 Betsy Drive
Columbus, Ohio 43227

For Those Who Have Given Up Code

Since the advent of Amateur Radio, many
people have at one time or another tried to
bec-ome Amateurs only to balk when th e first
requ isit e could not he met. Even those Ama­
teurs who have successfully passed their code
test suffered a time when they decided that
it was impossible to absorb this "nonsense"
and approached a p oint that would prevent
them from going further without the help of
pure tenaciousness, or some gimmick. I dis­
covered such a gimmick that helped me, and
if there was eve r anyone who needed help it
was me.

I was convinced for a long; time tha t th e
code requirement should be abolished . and any
person in his right mind that operated in this
mode was a IIUt. why drive a horse and buggy
when cars 'were so cheap? You can say more
ve rbally and much more effec tively llsing th e
mode that we are a ll better suited for. How­
eve r in the end I became an addict to C\V
and it is hard to brenk away.

Arter struggling along for months, and long
after my Novice license had exp ired, it was
easy to see that my code speed was never
going to exceed ten words a minute. So I de­
cided that something was going to be done. I
read some books on the suhject and made a
list of the things that I had done wrong. 11y
first glaring error was in memorizing the cod e
as dots and d ashes. For those who have made
this mistake, all is not lost. You can still do it.
It was only afte r manv headaches and Imstrat-• •
ing repetitions with paper and pencil that I
realized what I was doing wrong. The second
mistake was scribbl ing, or trying to get the
character on paper before it was received . This
is a common mistake and its only natural to
want to record the letter as fast as possible in
order to be ready for the next. Both mistakes
are unnecessary and most important to over­
come hefore any progress can be made.

The third mistake wa s trying to copy the
m yriad of fists and bad signals on the air. F ast
and slow, good and bad, clean and dirty, it
made no difference. I tried to wade through
these and make some sense of them, only to
become more confused and disgusted. This

110

was easily rectified by turning off the receiver.
I obtained a tape recorder and a good tape

with code signa ls and went to work. It imme­
diately became apparent that I was getting
nowhere . The first plateau to get over was to
be able to recognize the characters instantly
and without error. I p layed the tape as slow
as it would go and wrote the text on a shee t
of paper. After several runs I finally had it
all down. After setting the tape at its normal
speed and replaying what I had all ready
cop ied, I traced ove r the letters while listening
to the tape at 13 words per minute. I was stu­
ptfled a t the phenomenal results! There was
no Iwcd to hUIT\' . T here was time for me to
make large block letters with plenty of time
ill between to rest and look around the room.
It was tried at 15, 18, 20 words a minute with
no strain on the pencil. I used this technique
for a number of days, and soon discovered that
dnhdahdidah was no longer two dashes a dot
nud a dash. Xly mind did not have to men­
tullv associate dots and dashes with what I
was hoanng. I was actually receiving code,
and what's more I wa s putting it on paper.
\Iy speed increased in a short two weeks from
a slow ten words to well over the required
thirteen . In listening to on the air code p rac­
tice from \ VI A\V I wa s able to get the 13 and
15 words per minute almost perfect. Subse­
quent practice increased my speed to 20 words
a minute for which I received the Proficiency
Award for both 15 and :'0. After my General
ticket was received I managed to go on to
speeds well over 30 \VP~1.

Please bear in mind tha t my experience with
the code was a common one. How it was
overcome was not, hut the method is unique
and worth a try by those who have had bad
advice, and other stumbling blocks. Listen to
'VIA'" code practice sessions and other Ama­
teur stations giving this service. One such sta­
tion that I can heartil y recommend is \ V4HUH
who cond ucts code practice twice a week on
40 meters. I listened to both and was able
to pass my General code test letter perfect
with their help.

For those who fin ally get to the point where
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take the tune that could be used for stud ying
the theory. On the air practice will only slow
yon down and add to the QR.:\ I all ready there .
Bel ieve me I should know. As a Teclm iciuu
I tried [or weeks to stir up some activity 011

six meters for practice. True, some would ac­
commoda te me and with one or two exceptions
a ll comers set me back considerab ly.

\ Yhen you have become an addict to the
code and the C\ V mode of opera tion you will
find Amateur Radio has a new meaning. As an
Engineer for a large Aircraft Company my
job is very demanding and is not without a
great deal of pressure from time to time. Oc­
casionally I have seated myself at the oper­
ating table, my mind wandering and th inking
everything hut relaxing. And then hea ring a
nice cheery CQ at a comfortab le 18 to 20
words a minute, and with a fine fi jt at the
ot her end, usually lends itself to an hour of rag
chewing that absolutely cannot be beat for
letting your tensions sIO\\/Iy drain out your
sys tem. c\\r is beautiful when sent right, and
whenever I hear an operator wi th a F B fist
who is aching for a rag chew I experience a
thrill that makes any effort, any expense or
Inconvenience well worth while.

One fi nal word, If yon have prepared your­
self properly for the FCC examination, you
will know immediately if you passed without
anyone telling you. If you passed the code,
you are on your way to completing a good
day, and you will have that good feeling that
thousands of other Amateurs have had and
know that vou finally "belong."

they arc ready for the exutninutiou, here is
a tip or two tha t helped get me over the
hump. T he evening before the test or the same
day if possible, listen to a machine tape or
record at exactly 1.1 words pe r minute. Xo
ot her speed will do. Put it 011 paper. You
should get it perfect. But don't be too (li s­
ap pointed if you don't. I'm convinced that
someone very l'a refully chose 13 words a min­
ute for the FCC test. I t's neither slow nor fast.
For me it's st ill d ifficult to copy. After listen­
ing to and copying high speed and then drop­
p ing buck to slow speed, you will find you r­
se lf anticipating what is coming and have it
all pape r before you know what happened .
T his can mess you up on a tes t and it is hard
to overcome. For this reason listen to the test
speed, regardless of how fast you are able to
copy, just before the test so you can gear
yourself mentally for what is to COIllC . Tcn or
fifteen minutes should be enough. Send your­
self code mentally on the way to the examin­
ing room-at 13 words. Get this rhythm in
your mind. In taking th e test don't make the
mistake of trying to count the chara cters men­
tally for a minute or two and trying to correct
auy errors and skipping the rest of the test.
It simply won' t work. If you make an error
forget it and continue. and I mean forget it .
The time spent in worrying about it, and try­
ing to correct it will distract yon and you will
continue to make errors right to the end of
your failed test.

If you arc a Novice or Technician, let me
caution you about the delusion that on the ai r
p ract ice will get you anywhere. It will onlv • • • W ASBJX

- with a MATERIAL DIFFERENCE!
Un , Is one of the most depend able

t est im onial s of endorsement. and 're trex
p rod ucts are in use in 135 Lands
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"Beamed-Power"ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

You, too-can enjoy Wor-l d renown TELREX
performance and value ! Send for PL66 tech
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cessories! Expanded data sheets, including
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111



(Continued from page 2)
black box. PE wonders if something new has
been discovered or whether there is a hoax
involved somehow. Interesting. The story re­
minded me of a lit tle experiment I pulled off
22 years ago. Good heavens, how time fl ies!
This was back during the war and QST was
marking time for us with little communication
projects using light, ground, etc. The ground
bit interested me particularly and J decided
to give it a try.

For those of you who might not have read
all th e stuff from those olden years, it seems
that if you poke a couple stake; in the ground
and feed audio in to them, the signal will be
detectable fo r some distance to an audio am­
plifier hooked on to two other electrodes.

Since I didn 't have any ground around me
anywhere I decided to use what I d id have :
water. ' Ve were cruising off the coast of Oki­
nawa at the time, surfacing at night to re­
charge our batteries and looking for an un­
wary Jap ship to sink. Unfortunately most of
the Jap ships we sighted were sub chasers and
we had to he pretty careful.

There was about 2/ I0 of an ohm resistance
between the APR-I forward and aft di poles,
so 1 hooked the low impedance tap of a small
audio amplifier to them, turned up the gain
and sa id, "Hello." About ten seconds later
came the ca ll . . . "Green to the conning
tower." I rushed up to fin d th e underwater
sound man all excited. It seems that someone
had just spoken very clearly through his sound
gear and said hello. B mmm . .. wonder who
that could have been . About this lime the fel­
low arrived from the forward torpedo room
. . . he had heard the same thing all his JT
sound gear. By George! They both reported
it was very loud . . . very, very loud.

I listened to th e reports from the two sound
men and thought for a moment ... yes, I
could fix that right up . . . nothing to worry
about, sir. And I did fix it . . . they never had
any more problem with strange voices on the
sound gear.

I understand that the Iccflsb , some miles
away, hea rd the same strange voice. How
about that?

Every now and then I've wondered whv
this system wasn't used for underwater com­
munica tions , but I supposed that there prob­
ably were reasons. Obviously it was something
that man y people had researched thol"Ollghl y
years ago . . . or wa s it?

Mensa
Every now and then I get a letter from an

ama teur who is also a member of Mensa. Fine.

11 2

I'd like to see more of you join Mensa. I think
it would be very good if every amateur who
can make it would join . If you've got smart
brains, prove it. Write to Box 86, Gravesend
Station, Brooklyn 23, New York for deta ils.
Mensa, a club for people ill the top 2% IQ, is
quite active in the larger cities . . . and only
a small percentage are in it to show off how
limart they are.

The New President
At the Flatbush Rad io Club the other eve­

ning I was asked what changes I would make
if I were made president of the League. In­
teresting thought.

Number one would he a long fac ts-of-life
session for the Di rectors to acquaint them
with the real situation tha t amateur radio is
in these days. From there we would take the
steps necessary to set lip a public relations
department of the League which would gather
information of all of the valuable things that
are being done by amateurs and see to it that
th ese stories a re released to the newspapers,
presented in feat ure magazine articles and
given world wide distribution. This could
have a profound effect in getting more people
interested in our hobby and give it a tremen­
dous boost in official circles all over the world.

Next I wou ld open that controversial W ash­
ington office an d arrange it so that the League
could for the fi rst time have some influence
in Congress what happens to our hobby. I
would make it so that the League could hon­
estly say that they represented amateur radio
rather than just exploiting: it .

Then, as president of the League, I would
go to \ Vashington and try my damndest to
get an amateur radio section of the Peace
Corps established to send small teams of ama­
teurs to the newer countries to set up amateur
club stations and train locals in the basics of
radio and communications. If we can get
amateur radio really started in these countries
we will have given them a tremendous boost
for they will then have experienced men to
draw upon for commercial and government
communications and electronics work. W it hout
amateur radio there just is 110 one to even
start with in these fields.

Then I would visit the member societ ies of
the IAH U and find 011t what can he done to
~t't nmnteur radio ready for the next ITU
conference. I'd get the ARRL Directors to
au thorize the funds to set up a small office
in Cencva with one Iull time amateur in
charge to provide communications for the
Regi on I IARU, including a monthly bulletin
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PREPAID IN USA

CONSTRUCT YOUR
EQUIPMENT THE
EASY WAY-USE

THE UNIT CHASSIS
Wire and test the subchassis out­
side where everyt hing is a cces­
sible. Assemb le the subchc ssis
into th e unit chassis and you
have a professional package_

BRONX N.Y.

$395

• 2.30 M e J'" " '>
• 2 KW P . E . P .
• Comp lete ly Weatherproof ~
• 1 :1 or 4 :1 Ratio (spec i f y) - El..---.J
• M ounting fo r Beam or

D ipole

Nrarly perfect characteristics are obtained by t he use of low
loss ferr ite materia ls and special winding tfCh niquu . The
transformer is completely encapsulated in plast ic to assure
freedom from moisture or shock damalle. Model 601 is de­
signed for a 1 :1 rati o (50 ohms unba lanced to 50 ohms bal­
anced) and t he Model 60l A is avai lable for appli cations re­
qu iring a 4 :1 rat io (50-200 oh ms or 75·300 ohms). Each
unit is supplied wit h a UG S8A jU (ty pe N) fi tting to provide
superior weather resistance.

$19.95 PI .. , Mtqt wltll .atlnl lI G21B/U adlll $1 .00.
Write for data abltt .... J . ... IteIIl d.al .

TRANSLAB INC.
4154 Federal Blvd. San Dloco, CallI. 92102

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA

" Northern C.liforn i.a 's Most Comptete Ham Stor."
SINCE 1933

31/2" HALF RACK PANEL
10" Depth $5 .00 PPD
Chec k Dr M.O. No COO

NYC Res. Add 5%
NYS Res. Add 2%

IN STOCK AT

QUEMENT
ELECTRONICS

BROADBAND FERRITE BALUN

DEVICES
BOX 136

to all concerned.
All this would cost money, no doubt about

it. And even though T he League has over a
half million dollars sit ting around in cash and
securities which it is not using in any way for
our ad vantage, I believe tha t the addit ional
expenses can easi ly come out of increased ill­
come.

All the above, and more, could easily be
done for under $80,000 per year. T his amoun ts
to jus t $1 per AHHL m ember more than is
now being co llected. A small increase in the
ad vertising ra tes of QST would achieve the
same result and their rates would still be
about a ile third to one fourth those of any
compara b le publication in any ot her similar
fie ld . No, th ere a re many ways to easily fi­
nan ce the job tha t must be done. All we lack
a t present is the will to do it . T his is why it
is so extremely important that all of y011 sup­
port the Institute.

Suggestion
It might be worth while if the ARHL Di­

rectors devoted a little of the tim e of their
short yearly meeting to a discussion of ways
for the League to re-esta blish confidence in
amateur rad io among the amateurs.

The repercussions of the Incentive Licens­
ing hassle should be apparent to everyone by
now. I told you that they looked like they
would he serious and they certa inly have
proven to be that.

The immediate response was turmoil in the
amateur ranks. This was followed bv an in­
tense depression in our field . Sales of new
gear fe ll off and the p rices of used gear
d ropped badly. This had the effect of d riving
dozens of ham d istributors to more rewarding
lines of business such as Cll . It seriously hurt
many of our ham manufacturers and seems
to have caused many of them to lose fa ith
in the ham market. \Ve now see severa l of
our largest and oldest ham manufacturers wav­
ering on the edge of d ropping out of the ham
business completely.

It is possible tha t confi dence can be re­
gained in ham radio if the League acts imme­
diately to remove the Sword of Damocles that
is hanging over us all by putting all of their
pressure to work on getting: the FCC to forget
Docket 15928 and Incen tive Licensing.

lIam rad io and the la rge firms tha t have
done so much to support and en courage the
hobby have been the vict im of the ill consid­
ered actions of a couple of people at head ­
quarters. It is just possible that this tide can
he tu rned if the Board acts immediately.

..• W ayne
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Henry Cross W l OOP

Permanent Cure for the NC-300
Filament Regulator

T he oscillator heater ill the 1\C~3UU is fed
fro m a 12 volt tap 0 11 the power transformer
through au Amperite current regulator. These
work \·eIT well hut seem prone to quit at cr' iti­
ca l times'. A 6\"6 will be found in most 300's
instead, as it will make the beast run, even if
it won't regulate . The circuit shown was in­
sta lled in a 300 belonging to \ V2NSD. C l is
at least 1000 uf, at least 12 working volts. D l
W U-'i a shorted 2:\301-or a good one . . . power
transistors are fine low voltage diodes. D2 is a
1 ~1 602 ( International) or other 6.2 volt ten
watt zener d iode. If the stud goes to the anode
in what you can get, tu rn the other diode and
electrolytic around-mica washers are too fussy.
For a 6AII6 Rl came out about 8 ohms 10
watts (10 in parallel with 40 ). The action
would he better with about 2500 IIf and 8
ohms.

WIOOP• •

We etse make 6'1'dc to 12vdc 12.,.dc to 12'1'dc
12vdc to 115v 60c ps ISO or 300 wa t t

12'1'dc to 11 Sv 400cps 150 or 300 watt
12vdc to 4S0vdc

WRITE for complete Informati on

12vdc to 2avdc

BROAD BAND BALUN $10.e1 .Pd.
• Fla t in the amateur bonds In U.S .A.
from 3 to 30 Mes. • Full legal power • f u lly
weather sealed _ Ma tches coax to antenna or
balanced l ine . _ Im proves e ffic iency and rc dtc­
t ion pa ttern .

Two model s, 1 to I or .. to 1 impeda nce ratio
Sin 1 ~ " 0 0 x .." long . WI. .. oz.

FUGL£ LABS 1835 Watthun, Ave., Plainfield, N.J.

INVERTERS

Run your surplus equipment with

ne " ''''';00 150 WATTS $49.50
300 WATTS $71.50

r

206 East front Str.et, f lorence, Colorado
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Solution to the
Crossword Puzzle on page 98
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Fig. 1. A permanen t cu re for the NC-300 file­
ment recc totcr's troubles.

P.O. BOX 342
PINE BROOK, N.J .INVERTRON res

VHF-UHF

LARGEST SELECTION in United States
AT LOWEST PRICES 48 hr. delivery

Thousands 01 frequencies in
stock. Types Include HC6/U.
HClS/U. FT·241, FT-243.
FT·171. etc.
SEND 10~ fer u tal.. wit h lHCiII.tw
Ilrli lta. l.fllI'. ' H Int ..Hr.
%4001 CrJIttI Dr" ft. M,.,., Rio 33101

Converters and Preamps for 50 tbru 432 Me.
Wri te for Iirerarure.

Send for a samp le copy of the VHF'ert the
o nly magazine for VHF and UHF hams.

Parks Electronics, Rr. 2, Beaverton. Oregon

.~~ .J.~~k'~~!~. WAtt
'Il"""-.""" ~\ • No Visual Gimmick.

,0 To Dlstraef You
" ..~\o.. • Ju st lbt.n And learn

....~.....-=: Ba sed on mod.rn psychological
'""~ ~99 lechniq u. , -Thl, cour, . will to ke

~ S you beyond 13 w.p.m, In
• LESS THAN HALF TH E TIME I

AlbulII cb"" '"' thrH 12" AI,o dvoi lobl. o~ mogn.tic top• •
LP·. 2Y. hr. IlI ltruct/oll See your deoler nowl

LEARN RAD'Q CODE



SILICON DI-SWITCH 7 amp 200 plv, used in AC
pha se co ntrol and lamp dimmers. Ci rcuit for 750
watt lamp dimmer incl uded . 2 for $ 1

SILICON NPN MICROTRANSISTOR. silicon planar
epitaxial. V~1>o 40 volts, Vu o 15 vo lts , 150 mw,
100 me, with specification sheet . 2 for $1

SILICON DI·DIRECTIONAL TRAN SISTOR. PNP·
NPN. 2 N 1640. 2 for $1

SILICON MESA POWER TRANSI STOR, 85 watts.
2N424 NPN. 2 for $1

BAUSCH & LOMB NAVY
5 x 50 BINOCULARS
Brand new. coat ed len s.
Individual focus. w ith
case. st raps, f i lt ers. B
and l cost $279.50.
Mag nificen t han dheld
Navy g lass. Wa t erproof .
dustp roof . $9 5.00

Experimenter's package. You r c hoice of any 12
of th e above for $5.

Oigital Indicator displays f igu res
on t ra nslucent window 0-9. Plug­
in bank o f 6 volt bu lbs on rear.
each bulb when energized d is­
play one digit on the window_

$6.00

CRYSTAlONICS FET (Field Effect T ransistor) w ith
spec sheet. See December 73 f or more i nfo rma­
tion on FEl 's. $1.00 6/$5

SILICON DIODES SPECI AL

800 PIV 400 rna $3.00/12 30f each
1000 PIV St uds 2 amp $10.00 / 12 $1.00 each

150 PIV 35 amp. Used. guaranteed. with mount­
ing ha rdwa re. $5.00/ 6 $1 .00 each

JOHN MESHNA JR.
19 Allerton St., Lynn, Mass.

(Continued from page 4)
Well, we're all being jarred more and more

these days, Two names for frequency units
have been causing more and more problems
( though I can't believe they're that serious )
in intemational science and engineering as
these fields tend to he less and less national­
istic and more interna tional. All internat ional
conference a few years ago decided that it
would be better to use her tz, and the USA
Nati onal Bureau of Standards and Inst it ut e of
Electrical and Elect ronics Engineers have ac­
cep ted this ruling. as have most of the cngf­
neering level publications in this co untry.
Now the hobby and technician magazines are
starting to, too. Massive resistance to appar­
ently in evitable social changes seems to have
had litt le worthwhile effect recently, and )
suppose tha t the same can be said for resist­
ance to hertz.

lIz, kHz and ~ IHz for cps, kc and rue wi ll
undouhtedly offend your eyes as much as ours
at first, so we're going to switch to them
slowly to get you accustomed to them. If H z
annoys you, th ink of how I'm going to en joy
changing all of those cycles, kc, and me to
Hz, kHz, and ~IHz in all of the manuscripts
we p ublish.

. . . Paul

MAY 1966

Synchronous clock m o­
t or d r iving a gea r
train to produce one
revolution/8 hours
wit h analog output by
m eans o f a p recision
10K pot. Reset w ith
anot her bui lt in 115 V
60 Cyc le m otor. May
be t aken apart for the
2 motors, one a preci­

sion motor driving a gear t rain and t he second
moto r 60 cycle ind uct ion 115 volt .

Unbel ievab le $ 1.50

ARC·5 Transmitter 7-9 m c. w-n­
ten up m any many t imes, but
try and buy one. Perfect condi­
tion in o riginal gov't renew pack­
ages, each wi t h individ ua l log
and work sheets. Th is will no
doubt be t he last o f them.

$23.00

New 1966 cata log hot-off-the-press. We keep no
m ailing li sts. Send 25¢ f or the best 80 page eat­
alog we have ever printed. More barg ains than
ever bef ore.

HAVE MORE FUN ON

VHF/UHF

$9.75 ee cb

ALL 5 FOR $45

J
VHF/UHF ABSORPTION WAVEMETERS
Hand calibra ted fra m crystal osci lla tors by
K ICl.L. Now you can fi nd the 4 3 2 mc a nd 1296
me bands. Know the freq uency of yaur doublers,
t riple rs and oscilla tors. Don't g uess!

VHF·1 40·135 me I UHF·1350· 675 me
VHF·2 135·355 me UHF·2 600·1100 me

UHF·3 950·1400 me

Mahogany Carrying Case
For Five Wavemeters

$22.50

In stock. Se nd check Or money orde r for 4 8
hour sh ipmen t .

Hoisington Research Company
Far Over Farm, 603-924-3030. Peterborough, N. H.
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NICKLE CADMIUM cells. New 3 .S A .H . ... . $ 1.49

ARROW SALES-CHICAGO, INC.
25)4 5. MIC HIGAN AV ENU E
CHICAGO, ILLINOIS 60616

RIOA /ARCI2 Later Com m a nd Receiver, SSO a nd
1500 KC . New $ 34 .9 5

R13A /ARC12 108 and 135 MC. Exce llent . . $ 29.9 5

12 VOLT DYNAMOTOR for RIO or RJ3 . New $7 .50

FREQUENCY STANDA RD .00 1% a ccuracy. 500 cycle
tun ing fork osci lla tor opera t ing from 24VDC at
. 18A. Removed from new equipment $ 7. 50

ID169C /APN 12 Radar scope etc . for conve rsion t o
m on itor. W it h schem a tic and t ubes includin~
3BPI . $ 16.9

Rl05 COLLINS RECEIVER 1500 t o 18 500 KC $ 67. 50

TRANSISTOR BOARDS Pay on ly 5<' per transi stor.
Diodes---Res.- Cond--etc . Free . Minimu m . $ 2. 50

PRODUCTSNEW

If you haven't gotten Lafayette's new Spring
cutulog. number 663, he sure to write the m
and ask for a copy. Add ress is ] II j ericho
Turnpike, Syosse t, L . I., x. Y. 11 791.

Lafayette Spring Catalog

Denson's 20th Anniversary

AI Denson has just brought ou t a fat , 96
p age twentie th unuiversarv l'a talog full of TV,
AT\', test equipment, ham gear, surplus, TV
cumeru kits, etc., etc. You 'll spend hams look­
ing at this catalog. drooling over the conten ts
every minute. It' s also got lots of schematics ,
conversions. in formation about equipment and
other in teresting data. If you're a builder,
you've go t to get this one. Write to Al Denson,
Rockville . Cunu. , and ask for ('a ta lo!! 9Wi-Sl.

e a ch.
$ 1. 50

$ 2 .9 5

$ 2 .9 5

$ 4. 9 5

3.50
1.0 0
1.00

12.00
1.00
2 .50
1.50

902Pl
5692
5763
5894
8012
8020
8025

5R4GY 1.00
6L6G 1.00
416 8 5.00
808 1.00
81 3 9.00
815 2.50
83 2A 5.00

4 X lS0A SOCKET New . ..

4·100 Chimney Eim oc SK406. New

ROTARY SWITCH 2 deck, 17 posit ions
New .

2APl 5.95
2C39 5.00
2C40 5.00
2C43 4.00
2£26 2.00
3B24 1.00
4 X1SOA 6 .50

2C39A Trip ier Cav ity less t u be . New

PLATE TRANSFORMER5-$39.95
3600-0·3600 VAC Ifl' 1000 Ma. , CCS, willi 120 /240 VAC 60
cps prllllary. Cemllleu ial qllilty enlts . and attl red by Wagnet
Eledrlc Co. measlre U " II1t ll. 12" Wide. and 9'" lIup. fil et
weighl b 85 :: . PT iee $39.95 LG .8. Minneapolis. One year
. neondltlona l money back gurantet. Terms: Clleek or M.D . wltll
order. Immediate delivery. Write or Phone:

PETER W. DAHL CO.
401 4th St.. S. E. Minneapolis, Minnesot a 55414

hi : 612-3) 8-9017 . Scientific Associates VHF Converters

WE DON'T HAVE $1,000,000!
But we hove e noug h cash t o pa y you
t he m ostest for all yo u r lo te mode l
equ ipment! We wont t o buy groun d and
a ir commun icat ion equsp., te letype . GRC,
PRC, A RC, AR N, & te st equipment. W E
PA Y FREI GHT! Tell us what you have
. . . what you wan t .. . and we 'li g ive
you the best deal in the coun t ry­
TODAY!

COLUMBIA ELECTRONICS-Dept. S.
4365 W . Pico Blvd . lOf Ange ief , Cal if . 90019

T he new Scientific Associa tes solid-sta te
converters come ill tunable and fixed fre­
quency mod els for II F and YHF reception.
An interestin g fea ture is built -in sq uelch that
can easily he connected to the receiver the
converters are used with . T hey come ill ma ny
models at prices from 82-4 to 835 and you
can get details from S.A., P.O. Box 276, S.
Clastonburv. (:01 111.

Interested in VHF?
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, Rt. 2, Beaverton, Orecon

Mosley Lancer

Vloslev's new Lancer 1000 2 kw mobile
five hand antenna offers a lot of features to
the ham. It 's made of stain less steel. a nd uses
interchangeable coils for all bands but ten,
which is fed d irect. If all co ils are bought to ­
gether , they come in a n a tt ractive coil cadd y
for easy, safe stori ng. For more in formation.
write Mosley at 4610 Lindbergh Blvd ., Bridge­
ton, Missouri 63042,
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Ham Store"

S395 PREPAID IN USA
IN STOCK AT

1000 SOUTH BASCOM

" Northern

HEATH CABINETS
all less front panel

G I, ~ I 9 I I s ", for 3" scope •• .• . . . $1 .95
BY.! I 13 I l ,Y.! .., for a" seope .. . $2.50
:: 110 , 9IN. 1 6 I 5" 59t •• _ 6.$3.25
:: 2 4. seuttleted. or :1' 96 Ioueen-d

9 ~~ I 13 x r", Cholee . 79(0 ea 4 , $3.00

CO-AX CONNECTORS

QUEMENT
ELECTRONICS

('UH tli t produr! lon. to latest 1II 111 t lU'}' sprrs, exeept "s" \\ u rhl
lur 1I surplus; ..... talit' Ollis.

PL-2f> 9 . or Sll-239. choice ... .. 391& fa ; 3/$1 .10; 12/$4.25
Plr259..... I, .. . :!9t ea , 4iU .I0: M-35 9 s, 49t" ea, 3/$1 .35
1'1...258 . •• • 65 ~ each. 5/'3 .00, !11 -35 8 T $1.95 . 5/$9 .50
1'11. 259, elulSllls male. t1t~ &1-2 39 95(0 fa 5/ $4.50
Ilun~U: ~I.\I.~;S . DO NOt BIND, .. 9f> C each, 5 for $4.50
J- 102 s, uue hole 80-239, 1'I lth uut . ... 29(' nch 4 $1.10
l'G. I ,5/ U or r G· I ,6/ U, reducers•...•• 11<" eaeh, 10 /$1.00
l"G-2 1j U. ! x Inoe male. for f OI.I.l\"S H:TS . 35(0, 3 /$1.00

National Reduction Drives

The new General Electric Semiconductor
Almanac is a must for servicemen and experi­
mente rs ali ke . Under the slogan, "A few will
do," GE has devised a cross index to all sorts
of transistors, d iodes and other co mponents,
that tells yO ll which of the readil y available
GE Universa l Replacement T rans istors w ill
replace which other transistors, e tc . L ike the
HCA SK-line, these transistors (G E-I , GE-2,
etc .) are a litt le more expensive than some
others you can lise for sim ilar applications,
h ut unlike ot her transistors , are available at
most distributors. Get your copy of the al ­
manac at your local distributor.

Xationnl Hadio has receutlv announced a
new line of 10 : 1 and 5 : 1 ball ;eduction drives
that require oulv one inch-ounce input at no
load, but call transmit outputs of 35-40 in-oz.
Thev're smooth and virtunllv back -lash free .

• •
For more information on these drives, please
contact National Badin, 37 Wushtngton St. ,
'vlelrose, ~ Ia ss . 02176.

GE Semiconductor Guide

Mosley Classic 33
.><?;...
•

GE Compactron Catalog

GE Compuctrons have ma de q uite a mark
in the TV industry. As usual, this has brought
many dividends to hams. The small, reliable,
multi-purpose Compactrons have many ham
uses-sand are being used by many ham manu­
facturers and ham builders. An interesting
ca talog of Compactrons and their advantages
over other tubes is the new CE publication
ETG-3983. which you can ge-t hy writing: CE.
Schenectady. x, Y.

\losIey's new C lassic 33 triband beam is
their newest addition to the Trap-Master fam­
ily. The Classic will handle I kw A~l/C\\'

or 2. kw PEP SSB and features a new type of
matching developed by xtosley, "Broad Band
Capacitive Matching." The beam features a
long boom for excellent gain and assembled
weight is only 60 Ibs. For more information,
write \ Iosley, 4610 North Lindbergh, Bridge­
ton, Mlsscun 63042.

HAMFEST SCHEDULE
~Ia)· 1. 11~ " d b. III .
~I I)· H . Uoehf'sI ..r , \ .Y.
!II .af 22 . l' iUslmrtl:h. l'1.

:-:.ca,.,.l"d Ul)('k. lJttUIll\U .. ilL J une "

All onyr", e1Ct'pt In emfrKl-"lol:1 shl PlX'd SlIme day reee teed. For
rnoe " GOOUIE" sheet, ..ud ..If addn'S.ied stamped ecrerece.
PL&....SE. PI.F.ASE !ntlu,,", !IIllfteiellt post:l ge and Insuranee. ....n1
t lcesl/. n'fundlld wlUI ordo:T.

B C Electronics
Telephone 312 CAlumet 5·2235

2133 S. Michigan Avenue Chicago. Illinois 60616
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Mike Gufrard WA5JMY
Bryan, Texas 77801

NFl -I .
The expression NF overall ;;; NF2 + G2 IS cor -

rect. However, NF overall. NF2. NFl, and Gz can not
be used in decibel fo r m in this eq uation ! These terms
must be in fac to r form. Subtracting t he facto r I from
NFl expressed in decibels is like trying to subtract
apples f rom oranges.

advised by mJ laW1ers that
don't you ever proofread 7

f'~~«t~tf~~:r
have no other recourse but
should be tarred and feath

theNFl - 1
G,Th e expression N F overall ;;;;;; N F: +

terms sh ou ld be redefined as fo llow s :
N F overall ;;;;;; overall no ise factor

(overall noise figu re ;;;;;; 100og IO NF overall)
NF l ;;; noise f ac tor of the or igin a l system

( noise figure of o riginal system ee 100ogIO NFl )
NF2 ;;; noise factor of the preamplifier

(noise figure of preamphfle r ce 1010g10 NF2)
G2 ;;; absolute powe r gain of preamplifier

(decibe l power gain of prea m pl lfter ce 1000g IO G~ )

In the exa m ple problem as given in t he article . if
noise figuTe of o r ig inal system ee lld b the n noise jec­
tor of o r igina l system ee 12.6. Also if noise fi gure of
preamplifier ;;;;;; 5d b then noise facto r of preamplifier
;;; 3.16 and . if power gain of prea mplttter ce IOdb the n
absolute power gain of preampltfter ce 10.0. There fo re .

Dear 73 :
I am no t a V.H.F . man, but I do know my mathl

Your illustrator shows the curvature of the paraboUc
reflector (" Design of Pa rabolic Re flecto rs" , F ebruary,
1966) as being greatest at the ends.

The curvature actually decreases as the distance
from the axis is increased . since the curvature is pro ­
portional to 1/ (z'), which also decreases.

It makes no difference in the actual construction . of
course, so long as one sticks to the equations given .
but som e of your readers may be worried if their
dishes don 't look like the illustrations !

Please excuse the criticism, but as a teacher of
En ginee ring Graphics . I guess I'm a bit fussy a bout
accu rate drawings I

Dear 73 :
Lately I've seen the concept of " noise figu re" and

"noise factor " treated loosely; howeve r . 1 have had
no objections because, in general. m ost read e rs gain
additional insight to the general concept of noise
(whether it is generated externally or internally to
a receiving system) and how it effects receiv ing s en ­
sitivity. But I must object to the Feb rua ry 1966 a rticle
" Noise Considerations in a P rea m p lifi e r " . Author Nel ­
son has fa llen into the t ra p m a ny do in in terpreting
the equation fo r determ in ing overall no ise fi gure
when adding a low noise prea mplifier to a rece iver .

A few hints for your ads. Type your copy.

Don't abbreviate since you pay for words. not

space. Include your full name and address as

well as your call; not all hams have a Call·

book, though they certainly should. We put

the first few words in bold face capitals. so

make them attract attention. Don't put "For

Sale" in the ad; everyone knows that's what

the ad is for unless you say otherwise.

No say the buyers of 73's fast growing

want ad section. Caveat Emptor? CE's low
price of $2 for 25 words (non-commercial

ads) brings excellent results. You know why.

73 is read by the active. money-spending

hams. Our want ads are the cheapest, and

they're also set in clear. easy-to-reed type
with lots of space between them. And we're

not nasty about the length, either: round the

price off to the nearest dollar ($1 minimum)

if you have more or fewer than 25 words.

EMPTOR?

Please type your ad on a large, plain piece

of paper.

We don't encourage businesses to advertise

in Caveat Emptor? since 73's regular space

rates are so low-as little as $18 for aI/16th
page display ad. But if you insist, the charge
is $5 for 25 words, or $50 in advance for 25

words per month for a year.

CAVEAT

overall noise fac tor (NF overall) ;;; 3.16 +
Send money and ad to:

Caveat Emptor?
73 Magazine, Peterborough, N.H. 03458

12.6- 1
to

3.16 + 1.16 ;;; 4.32 A nd, overall noise figure :;;; lOIog lo
4.32 = 6.35db

Just because the a uthor obtained Gdb b y u sing the
equ a tion incorrectly. the reader must no t be m isled
in b elieving tha t the difference between the correct
method and the incorrect method of ca lcula tin g ever­
all nois e figure is a lwa ys sm a ll. A few sample prob­
l em.'! will soon convince the reader of th is.

Robert L. Eison
Ventura . Calif.
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Corrections

ELECTRONICS
Ozono, Flo . 33560

LAMPKIN LABORATORIES, INC.
MfH Division, Bradenton, flo. 33505
At no ob liga t ion to !"le , p lease send me
free booklet " HOW to MAKE MONEY in
MOBILE·RADIO MAl NHNANCE" -ond doto
on Lompkin meters.

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

..... \

Five million mobile radios
need periodic maintenance and checks on
frequency and modulation. by properly
l icen sed and equ ipped sen-i cemen. Your
ham experience is the ideal background
(or ge tti ng into this profi table field-and
the LA~IPKI" 105·8 is the ideal fre­
quency meter 10 bu ild your business
around !
You ca n start off small- workin g port-tim~,

with lit tle investment, maintaining CB rad ios
or locol twe-wey syste ms - then build up to
your own full-time high ·profit business.

LAMPKIN 205-A FM MODULATION METER
Tunoble 25 to 500 Me
Cln y chCl nn el. Dir ect
reCld ing . light w eight.
Me(u ures peClk swing
0 -12 .5 an d 25 xc.
$290.00. Q uod-Scal e
model $340.00.

MAIL COUPON TODAY!

, .. ' .
\ ~~~""'~,_,0.
\~*'JZ- --

Nome,-;:= = = = = = = = = = = = = = = = = = =Address
e ity' _

GEM
P.O. Box 64

WE'RE STILL AT IT!
VHF NUVISTOR PRI NTED CIRCUIT CONVERTERS
MOD EL 6/2MC·N . A n 'r)'" ecmpaet l ow noise high gain eon­
rerter u~ing .. 6t'W t 's. Casrode ur amp. osdllator t rfpler
and mixer. 6.3 , and 50·90 f". SJ ~ 3/5 db. Size 2% l[ 4
1: I~". 6 or 2 meter, Any it $8.50 ro
CASCOD E NU VISTOR lOW NOISE PRE ·A MP. 2 % I 2".
21 /30 me. 50 me. 144 me. 20/ 40 db. gain. Uses 2
6CW-I ·s. Low Irequencr ecmmeretet on request ... . $5.00 fir
" U TILE GEM " 6 METER EXCITER AND TRA NSMITIER
RF SECTION. 5 Watts In. 3 watts out. Uses 1 6 AU8 and 8
me errstals. 2 % x 4". " This is run to pIa)' wlth" -
\VA-I l\"ED • • • • • •. • ..•. •.. .••••.• • • • • • . • • . . • • $7.50 flP

All t uned e1TfullS /lOW hare ~ryl ar iron core cotl forms. The
above units are wll'l'd find t ested. less tubPs and crystals. For air
mall from Tampa Atrport add 25¢ .

52 OHMS OUT81.8

41.8 3.4

75 OHMS IN

This error doesn't detract from the u sefulness of the
art icle but if someone tried to use the pad h e m igh t
be disappointed in Its perfonnance for a nyth ing u k e
precise tests .

In VU2NR's transisto r rece ive r in the February is·
sue, ea ch coil L4, LS, L6 should have 0 grounded
center top.

In tne February iss ue, page 102, " Semimoderniz ing
Vibrator Power Supplies," th e center top of the
trondormer s hould not be g rounded or poof!

D('a r 7::1:
Jim Kyle's " F ull Story on Low Pass Audio Filters"

in the March issue of 73 was doing fine until he wan­
dered off on the problems of impedance matching (the
right hand column of page 94 ) . In the first place he
sta rted out to design a filter with a 470 ohm character.
istic impedance and th en decided to feed it from a 500
ohm sou rce. Th is is not too bad a mis-match b ut the
idea of isolating the sou rce from the filter is really
wild. The idea is to m atch the sou rce to t he fi lter . Th is
may be done in this case most easily with a m inimum
loss match ing pad. In th is case going from a 500 ohm
source to a 641 ohm load he sh ould have placed a
sh unt resistor of 1067 ohms across the 500 ohm sou rce
and a 301 ohm resistor in se r ies with tthe 641
500 ohms and the load will be d r iven from an effective
641 ohm sou rce. The loss of this a r rangement will be
only 4.346 db rather than the 44 db mentioned in the
a r ticle. The 44 db loss mentioned in the a r ticle is about
9.500 times as much power loss as is obtainable with
the above mentioned minimum loss matching pad.

Keep on coming with the good technical and con­
st ruction articles as 73 Is about the only source left
among the h am journals for such a p rofuse su pply .
The table of con tents for one issue of 73 will beat the
annual Jndex of the other b rands .

John I. Sh(·(·t z K2A GI

Dear 73 :
Just a word of appreciation for you r magazine. It

gi ves a fresh atmosphere of imaginat ion a nd originality
(and ccntroversyl) in what had become a rather stil ted
and du ll field of technical journalism.

You r articles are always interesting. but occas ionally
an author gets a bit careless with h is s lide rule. For
instance. " See ing your SWR" in the F eb rua ry issu e of.
fers a new and interesting approach to a perennial
amateur problem. However , on page 68. F ig. 6, the
values given for the 6 db pad appear to be in error.

For matching a 75 ohm generator to a 52 ohm load
with 6 db of inse r tion loss the va lues show n below
appear to sat i sf y the condit ions :

ncar 7::1 :
I would lik e to thank you for publishing the tongue ­

In -cheek a r ticle " H istor ica l Note" b y Ray Thrower
Vi'A6P ZR. in the Ma rch issu e of 73.

It takes me back to the days of my you th when m y
two am b ition s in life were to be a H am , an d to be the
male vocalist in an a ll -gir l band .

Even In those days I was interested in Broad Bands .
W. II. Rocholl W5ZX Z

Jim Spron~ KIl"ZP/1
Roselle . N .J.
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near Wa~·lIe.

In your January issue you menti oned the UFO
errlgm a. That 's been a pet interest of mine for years .
In November of '53, the fir st year the 15 meter band
was opened up for phone operation, I conducted the
first known UFO seminar on the ham bands on this
su bj ect. We met every dny at noon California time.
There were seve ra l regulars who called in daily , some
of whom are now among s ile n t keys. These included
W6ZZ (deceased ) W6BD (deceased ) W6IJU. W60ZC
(deceased) seve ra l other ws's . and many persons from
Texas , the east coast. the midwest. Canada. Hawaii.
South Afr ica , Mexico. and occasionally Chile. Many
pe rsons told of personal slgh tings of these st ra n ge
objects. There was sufficien t interest in this top ic
t ha t the discussion w ould run for hours daily. I had
a tape recorder and whenever a person who was not
being cop ied by other interested parties told a per­
sona l sigh tl n p; sto r y, I would tape record his offerlng
and play it back for the benefit of those who missed
it. This di scussion group ended late in December
when 15 meters became so useless as to become
sim ply a g round wave band. Some Interest was re­
vived when the band sta rted opening up aga in late in
February a nd in March , but by that time many
pe rsons in the discussion group had read some of the
persona l contact stories that were then beginning to
a ppear in book form for the first time and so the sub ­
ject of personal s lghtmgs seem ed too tame to hold
their In t e rest to a degree necessary to perpetuate the
old discussion.

I went furth er. Being located in California where
eccentric sto r ies were more easily told from the
platform than in oth e r sec tions of the U.S. , I went
to hear som e of these contactees such as Truman
Bethrum, Orphio Angelucci. George Adamski , Dan
Fry. and othe rs. tell their sto r ies in person. I have
hea rd some of them spea k tw ice and th ree times just
to see if they w ould change their stor ies. They d id
not. Naturally . their sto r ies lead the in te rested to
Investigate o th e r fields touched upon suc h as telep­
a thy, reincarnation . and other strange or rather not
understood phenomena and I did this too. It seems
that after a while one finds himself so bogged down
in a metaphysical quagmire of speculatton and half
truth that he realizes the full truth that one can only
accept that which is his own personal experience. The
rest of man's knowledge with which he copes during
his lifetime is borrowed only to s tim ula te these ex­
periences. It is said by those who have claimed con­
tact with these beings that telepathy is the means
of communication which the y employ between thei r
craft a nd their hom e planets and that they can indeed .
con verse across the entire universe. "Time and dis­
tance are no barrier" says Remu in George Adamski 's
book INSIDE A SPACE SHIP. But I cannot con8rm
this from my own experience and therefore cannot
answer your question posed in the January issue.

I>onald R. Faensworth Wf'JYC
Ffoeenee, Colorado 81226

• • • •

• • • • •

• • • •Call . .

STOPI LOOK!! READI!!
$1 .00 will frome & display 60 QSL
Cards in 3 of our 20 compart ment
p lastic holders, or $3.00 gets 10 hold­
ers f or 200 Cards. Order now-elimi­
nate rbe muti la tion & headaches of the
obsolete methods, & have a neat, at­
t ractive shack instant ly. Prepa id &
guaran teed.
Free sample available t o Dealers.
hpallee, BOI 198M , Gallatin, Tenn. 37066

(Use separate sheet if desired)

• • • • • • • • • • • • • • •

INSTITUTE OF AMATEUR RADIO
MEMBERSHIP APPLICATION

· .. 1 am a new Member of 10AR. Age

· . . 1 am a Charter loAR Member and desire
to have my membership continuous.

· This is a renewal of 73 but aNEW 10AR
Membership.

Please send check or money order (cash sent
at sender's risk) to:

Institute of Amateur Radio, Inc.
Membership Department

Peterborough, New Hamp. 03458

Name .

City State Zip

· . . $5 for 1 yr. 10AR Membership.

· . . $2.50 for 1 yr. loAR Student Member.

· $7.00 for 1 yr. loAR Mem. plus 1 yr. 73.

· $4.50 for 1 yr. loAR Student Mem. plus
1 yr. 73.

--------------------------------- -- - ..-~ .

I
I
I

.------------------------------_.I I
I
I
I
I

.--

MATH
SIMPLE?

Yes, K8LFI gives you
the simplest, most
ea s y . to - understand
explanation of Ohm's
Law, squares, roots,
powers, frequency, me­
ters, logs slide rules,
e tc, A postpa id steal
a t only SOt

73 MAGAZINE
,.terboroulh, N.H. 03458

Dear \\'a)·ne:
The "grevrty-detectcr" that I have been using for a

test of som e 40 hours during the pas t few days would
respond to dots and dashes of the morse code if grav­
ity could be controlled in like manner.

In other words if the gravity force was broken up
Into dots and dashes my "detector" would respond at
perhaps 15 or 20 wpm.

Gravity is believed to have a very-very high fre­
quency, way beyond what a ny detector that we know
of would respond to.

The gra vity particle (grav lton) is supposed to have
a wavelength of 6.75 x 10-It em. and a frequency of
4.54 x 10= cycles per second. a mass of 3.351 x 10 -~

grams and a volume of 6.3 x 10-U erne. So figure it out.
what k ind of a circuit and equipment you would use.

We do not know as yet how to vary the gravity
field . The earth does It , bu t we want som eth ing much
sm a lle r than that.

Thomas Appleby W3AX
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Dear 73 :
How d id that CB'er get on the c ove r of the March

issue of 13? He really gets out-I've heard him a rou n d
here seve ral times-at lea st so m ebody who sou nds a s
he looks.

May be h e 's about to get converted-c-at least he reads
a good m a g azine .

J im lIorJlada~'

Dear 73 :
In t h e March 1966 issue of 73 on p a ge 112 , M r . I r win

wrote that h e w as no t a licensed h a m (maybe h e 's an
u n license d o ne. hi) just because of his attitude to w a r d
C W o A lso. he wrote h e d idn't even like the frequency
allocations for su ch. So u n ds lik e so u r grapes is wr-itten
between the lines . And I'd like to se e t he figures on
which h e ba sed h is statem en t tha t " t h e majority of
hams ca n't and don 't use CW ," Ma y be Mr. I rw in
would be h a p py as a CB'e r .

But what really bothers me was that M r . Irw in had
the nerve to ask for "more articles for the S WL and
less a rt icles on Xm ite rs and amplifiers ." I d on 't think
he e ver n oticed the t wo wo r ds that appear regu larly
on the covers o f 73 (to the r ight o f the nume r al ) tha t
clearly spe ll out the type of ma te r ia l to be found be ­
tween cove rs a n d specific a ll y for w hom . If h e wants to
read about SWLin g , he can read Po p ul a r Electroni cs.

The best t h ing about 73 is that there is plenty to it .
With all t he ads in QST , you 'd thin k t he AR RL could
run a be tter magazine . 73 t o 73 .

T, Victor Muk ai Wn2STU

P .S. Was there som e spec ia l reason for prtnting Mr.
Irwin's le tte r ?
No.

near wavne,
The s tor y by K p J XO in F ebruary in trigu ed me. The

day a fte r my copy a rrived , I received one d oze n su r ­
plus crystals , all marked. " 400 kc ." Ten turned out
to be good oscillators. T h ese were checked w ith a
standard oscillator 132 pf Input capacity) and a
frequency cou n te r . The sa me va riations men t ioned
we re e x pe rien ce d h ere.

One crystal was w ithin 2 cycles. T he rest w e re off
by at lea st 50 cycles, and in so m e cases a s much a s
200 cycles. Avera ge reading was 400,102A cycles. This
va r iation m igh t no t sound li ke very muc h , but when
we tr ie d to check the c rystal harm onics with WWV,
90 e/" of the crysta ls were way "out. ..

For t estin g . we used on ly flrat -ctass, fixed com­
ponents, pl us an electronically reg u la ted plate su p p ly .
Ra is in g the plate voltage from 130 to 195 vol ts (50%)
changed the frequency by only 4 cycles--or 1 part in
100.000. We wer e able to e ffect a 30 cycle change in
freque ncy by sh u n ting a n additiona l 50 pf capacitor
across pa r t of t he gr id ci rcuit.

Two conclusions stand ou t from t hese tests. One,
you can't t rust what the label says. a s previously stated.
Two. you can get a very high order of frequency s ta­
b ility from a properly tuned c rystal oscilla t or , e ven
without the n eed for a r egu lated su p p ly voltage, All
the cr ysta ls were ty pe FT241-A , but it wou ld se em
these random f requency ch aracteristics would apply
to any g iven lot of c rystals.

Neil J oh nson W20I.U
'I'u p pa n , S.\'.

A Simple Damp Chaser
Is dampness in yonr rig ca using drift and

component damage? Try connecting a 6 \..-a t t
bulb across the on-off switch. Put the bulb
near the most crit ical com ponents to keep
them wa rm and dry. If you don 't like the light.
paint the lamp with aluminum or other heat
resistant paint.

. K4GRY
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• Great Circle Bearinas • "Q" and "Z" Sirnals
• Great Circle Charts • World Time Chart
• Prefixes by Countries • Inn Postal Rates

United States Listings . . . $5.00
OX Listings . .. . . ... . • . . .• 3.25

See you r favori te dealer or order direct (add 25(: for mailing)

RAD IO AMATEURS REFERENCE LIBRARY
Of MAPS_ ORDER YOUR SET lDDAY !

WORLD PREFIX MAP-Full color, 42" x
29" shows prefixes on each count ry f••
OX iones. time zones, cltie\r~fd $e, .e:o
encec tables ···..··po p

RA DIO AMATEURS GRUT CIRCLE C ~A:T
OF THE WORLD - t rom the ce nt~r 0 lie

~~rn~Fx ~ifJ;CMH~i: ~tt:jl;~::!i::'1~~:~
Ington, D.C ., ramr. '
ctsco & Los Angeles. postpaid $1,00

'JNlTED STATES MAP- All sOStates with
call areas prefixes, OX and time zones,FCCfreq~ency allocation chart. Plus
interesting info rmation on all 50 ~~a~~~.
fu ll color. 29'/ It 17" , . , · · . postpal

WORLD ATlAS-Only Atlas ecmpuee for
amateurs. Polar project ion , SI X cont:.
nents prefixes on each country : . ' fu I

. postpaId $1.50color, 16 pages ·····

Complete reference library of m~~s$2s;~
of 4 as list ed above postpal .
See your favorite dealer or order direct.

12.



FOREIGN DEALERS AND RATES
A year of 73 costs $4 worldwide. Foreign
hams can pay in their local currencies direct
or order through the national dealers listed
below:

Australia
McGill's News Agency
183 Elizabeth Street
Melbourne, Victoria

Finland
Akateeminen Kirjauppa
Keskuskat u 2
Helsinki

V. J . Velamo OH2YU
Isokaari 4 -B-30
Lauttasaari
Hel sinki

Germany
Richard Beeck
Am Schiffgraben 57
Hanover

Great Britain
Jim Coote
56. Din sdale Avenue
Kings Estate
Wallsend, Northumber land

RSGB
28 / 30 Little Russell Street
London, WCI

Short Wave Magazine
55 Victoria Street
London, SWI

Netherlands
VRZA
P. O. Box 190
Gron in gen

New Zealand
NZART
P. O. Box 5545
Auckland

South Africa
SARL
CTM Bui lding
112 , Loop Street
P. O. Box 39 11
Capetown

Sweden
Per Bergstrom SM7CKJ
Box 608
Lund ,

Price for one yeo r of 73 in foreign currencies

* p,ie_S2 pet 2S woub '" _c....-el~ ech ; $S p'" 25
won:l. for bu.ln... .,............ N. ,.,.,...., ed. e, og...e., di.­
e_ n' . Inelllde Y"Our eMell: w ith __.

* T.,pe copy. ""-- ond """diu_ exClefty at yeu wish It to
oppem. No crll-<opltol ads.

* We will be the fudge 0' witablllty 0' GIII:. Our relpOM1"'il ­
ity for "ro" ..tencl. ani., to prlntl"t a eo....ct ad In cr
Icrt" iuue.

* For $1 e xtra we can maiMoin a Nply ..._ 'Of' y_.

* We ccmnof che<k Into each odvertl....... Ccrvoat Em,..., • • .

HC :t48-Double conversion- miniatu re t ubes with
power s u pp ly. new panel. D ia gr a m inc1uded-$15.oo .
Two new 4CX250K tubes with home brew socket-s­
SI0.00. J _ E. Richa rdson , Box 54, P ottstown. Pa.
19464.

WANTED : Ha rnmarlun d HQ-180 buy or t r ade coi ns
of equa l val ue. Send for list. Walter J a nd ro , 473
Success Avenue, Br idge po r t. Connecticut 06610.

WASTI-:D!- Cas h or 6 meter transceiver for H Q.l00.
Globe Chief. R.M.E. S .S.B. receiving con verter , Ta pe­
tone 2M. conv . S ignal Sentry , Wa lk ie Talkies etc.
KIPIC S. Fe ldman , 31 Goodale Rd. , Boston , Ma ss. ,

RTTY Gt:AR for sa le. L ist issued monthly, 88 or 44
Mh y toroids five for $1.75 postpaid. E ll iott Buch a na n ,
W-6-VPC, 1067 Mandana Blvd ., Oakland , Calif. 946 10.

HEATH H\\'-22 40M SSB t ra nsceive r in excellent eon ­
di't lon , p r ofessional wiring . will sh ip , $100. A. Duddles ,
WB2NJX. 505 Rockla nd Ave ., Ma ma ro neck. N.Y. 10543.

SPRING AI;CTIOS of the Rocka w ay Am a teu r Ra d io
Club w lli be held Friday evening, May 13th. at 8:00
P.M. at th e Am erican Irish Hall, Beach Channel D r ive
(at Bea ch 81st. S t reet ) , Rockaway Beach. Come to
the best Auction In the New York area. For detaile d
d irections w r ite to : P.O. Box 205, Rocka way Pa r k .
N. Y. 11694.

DIODE STACKS. 4000 volt PIV, 1 amp 3~~ x 1~4 x 1.
Beau ti ful insulated plastic blocks with te rminals a nd
mounting h oles . P hys ical rej ects, TESTED. Four re­
q u ir ed for full w ave 1500 VDC s u pply. $3.20 each
postpaid. Se nd for li st o f m a n y other diode a nd t r a n­
s ist or barga ins. WA3ACL. 120 Chapel Knoll, P itts ·
burgh , Pa . 15238.

73 Magazine
Peterborough, N.H. 03458, USA

Aust ria : 104 OS
Aust ra lia : $.\ 3 .50
France: 20 NF
Finland : 14 .2 FM
Germany: 16 OM
Gre a t Brita in : 28 / 6
It a ly: 2500 lira

Japan: 1440 yen
Mex ico; 50 Pesos
Netherlands: 17.50
New Zealand: £1 /6
Norway: 28.50 NKr
South Africa: R 2.85
Sweden : 20.80 SKr

PLATI-: X:\U'K-120v , 60 cy. pri. Sec. 850'0' C.T. @ 200
rna . 3000v t est. Sea led . M tg stu ds. Stand-off terms.
Wt. 8 lb. F r ee li st of more good xmfrs. A.R.C. Sales,
P.O. Box 12, Worthing ton, Oh io.

755-3, 325 - 3, 516F-2, 3128 -4, SM-l Mike, S B-2OO Am­
plifier , HO- IO Mon ito r scope, T A-33 Sr., CDR TR44 ,
Low pass filters, e tc. Will sk ed on a ny band. P r e fer
package d eal. Only se r ious offers will be a ck now l­
edged. KIVCB Fern Belanger, 61 Lafa yette S t re e t ,
Fall Rive r . Massachusetts 02723.
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QRZ : RME 4350-A, w / spk. S110.OO. Knight TI5O -A
$65.00. Both very clean. 'rwoer. one year old $45.00.
WB6P ME. Chuck Evans, 2014 Enslen Ave.• Mod esto ,
California.

RCA VID ICON 7735A. 15.00. He a th test eq uipment ,
432 K W, Telrex 2 Meter system, 2 meter transmitter,
6 meter converter, 432 grid dip meter. Radar sentry,
UHF converter, 2 meter linear. 432 converter an d
preamp, 2 m ete r halo ; And re w 's HO %" He lfax- Coax ,
CDR rotor. Tube tester. H O-1 3 plus more , write for
list; Wanted : HP-24. H P-23 . IM -30. HO-IO. S tan
Nazimek W B2GKF. 506 Mt. Prospec t Ave.. Clifton .
New J e rse y 070 12.

COU .J S S K\\'-I Deluxe 1000 w att phone-yew trans­
mitter $1200.00. Cost $3850.00. w an t Collins 312B-4 o r
:11 2B-5 s tation control. George Norton, W4EEE, Georgia
University Station . Athens. Georgia. 30601.

TRANSISTORS : U- Test-Em-loo assorted for $2.50.
Postage paid in U.S .A. No C.O. D. Star Sales Company.
404 West 38th S treet , Wilmingto n . Delaware 19802.

$200 TAKt:S : Collins 32v~1 transmitter; h o m eb re w
kilowatt; National NC-88. H ea th Q-multiplier; Gonset
G66B receiver, G 77A transmitter. modulator . mobile/
fixed P I S . WBRS, B rande is University, Waltham.
Massachuse tts.

:\l,\ Kt: your own bifilar filament choke. New use f or
o u r famous Toroid Balun K it. $5.00 plus 40, posta ge.
Aml -Tron Associa tes 12033 Otsego S treet, North H olly ­
wood . California 91607.

s n-300 bought 2 / 2/ 66. Perfect con dition and accurate
calibration with n o scratches. $255 or best o ffer. D riggs
WA80MP . 1807 Rive r h lll , Columbus, Ohio

CO;UPLETE HAM STATI ON. HT 40xmtr. SX 140 rcvr.
Both factory w ired. Many extras. All in excellent con ­
dition. Best offer. \ \'"B2RBK , 30 Sunset Blvd.• Massa­
pequa . N.Y. (516) Py 8- 4313.

HEATH S HA WSEE s ix meter transceiver. Mobile
mount. all cables. $150 or best offer. K2RFO Bruce
Rya n , 106 Ly nhu rst Ave nue . North S y r acuse, N.Y.
13212.

DRAKE T4X $280, R4 Rece ive r $280, MS4 Speaker ,
power supply 545. Bought new 11/ 65. Ra y Conway,
2012 No. 6th St. . Burbank, California VI - 93720.

n t:ATIIKIT HAI4 KI LOWATT m obile amplifier $90 ,
HPl4 DC supply $80. P ro fessiona lly asse m bled 10
hours use. Vie tna m orders. M /Sgt R. H . Odom, 1410
Converse Ave .• Fa yettev ille . N. C.

IU:ATHKIT MOHAWK RECt:IVER. L ike new. Used
less than 100 ho ur s. Excellent for SSB. CW, and
'phone. $175. Sanford E. Le r y , 478 J ea nne tte D rive.
Richm ond Heig h ts , Oh io. 44121.

CLEGG ZEUS. Exceilent condition. Low Price.
WBZCUD. 201-756-8340. ColUn Deoktn , 1424 Clinton
Ave. South P lainfieid , New J e rsey. 07080.

II ALLICRA t'TERS S76 R ECEIVER. In good condition.
$50. Contact WB2KDH 0L5~7812 B x. N. Y.

IIRO- 60. GLOBE IIIHAND ER with VF O Gem 6 Meter
Conv. All for $300. W. Carroll , 15 Wh ittier La n e , Oak-
land, N. J . •

NORTH D AKOTA STATE UNIVERSITY Amateur
Ra dio Societ y , Annual Hamfest on t he NDSU in
Fargo, North Dakota, on May 8. 1966. Write WPHSC
f or m ore Infonnatlon.

MA Y 1966

•

GROVE'S WALKIE-TALKIE SALE!!
2 CHANN EL ROSS Walkie-Talkie I

11 Transistor-tall Button ( Reg. $49.95)
Sale $29.95 each

Resistane, S. llstlhtlon BOl ..•••••••••.••..• • Sale $ 3 .29
Capaelhnee Slllstitation Btl • • • •• . • . .. • •.. . . . . Sale $ 2.29

3 TRANSISTOR ROSS Walkie· Talki e
( Reg. $19.95 pair) • ••• ••. ••.• • SALE $12.99 pair

AC· DC M.ltI",eter (Rei . $6.501 Sal. $ 4 .88
SWR Br ld,_F1eld Strenlth Met" .•...•• ..• .. Sal. $ S.99

2 CHANN EL MID LAND Wa lkie-Talkie
12 Transistor- Model 1.3110H (Reg. $39.95)

SALE $29.95 taCh

5 lneh Oltdoor Patlng Speaku _
12 watts Peak ( Reg. $9.951 Sal. $ 6.99

2 WATT MIDLAND Walkie· Talkie
2 channel-Model 1.3·1.33B ( Reg $79.95 ) SALE $59.95

12 VOLT TO 11 0 VOLT INVERTERS!!
100 Watt .. .. . .. . .. . .. . . .. . • . ... .. . .. SALE $26.95
150 Watt SALE $35.95
200 Watt SA LE $44.95

( All ratings continuous)

Transistorized GrId 0 111 Meter •• ..••.......... Sal. $27 .SS
30 ,000 Oh m/Volt Millimeter .•••.. ... .... . . . Sale $12 .99

CDR ANTENNA ROTATORS!
Model AR22R •. • •. . . .. • . . . . .. .. . • • • • SALE s 32.83
Modt! TR4X SALE $ 64.95
Mod el HAM ·M SALE $117.10

( Plus FREE BO NUS ! ! SO feet of rotor cable
FREE with each rotator )

3 BAND MIDLAND VHF PORTABLE
12 Transistor-Model 10-500
Band 1 : l OS to 1.36 MC
Band 2 : 500 to 1600 KC
Band 3 : 200 to 400 KC ( Reg $89.95) .. SA LE $54.88

Wln.,ard Chroma-Tel Ante nn a
VHF· UH F· Color ) Mod. 1 CT-40 ( Rt, . $17.501 .. Sal. $10.50

$END FOR FREE GROV E 1966 CATA LOG !

GROVE ElECTRONIC SUPPLY COMPANY
3256 N. Puloski Rd . Chicago, III. 60641

m



Al LTRONICS-HOWARD MODEL L arrr CONVERTER

WANTF.D: Bri tish E L37 DX Tra nsmitter . Bo x 49 ,
Charleston, S . C.

WASTED G oldk it thriller t ra nsce iv e r . Cheap. Box 110
Charleston , S. C.

.,..
,

.-

.#-

.",.

.~••.......
e1

'retewrt ter Model "L" rrecuencs shift converter designed
for two -tone AM or FM With llmtter operancn evenatae
by switch. SOhd slate ratio corrector compensates for fa d ­
Ing signals. Permlts copylnl on Mark or Space only. Selec­
tor magnet de loop supply built-In with btu sup ply and
octal socket for opt iona l polar relay to key transmitter.
6W6 keyer tube. P lug-In dlscrtmlnator for 850 cycle or
other shifts. Cathode ray or d ual eye Indica tor. Auto-s ia n
control system optional. P ri ces for 19"" rack mcun u n e:
Model "L" with d ual e 1r $I!!! . Model "L" with C. R. t u~

Ind icator $279. Cabinet $19.50

AlLTRON1CS-HOWARD CO.
UOI: 19. 80ston. MaliS. 02101. T el. 6 n ·'HZ-01l48

WASTF.D : E! 37 B r it ish DX Transmitter. Box 47 ,
Charleston , S . C.

qsl..S? Samples 251. gak kers . W8DED. H olland, Michl­
gan,

IIiBASDt:R 682. Very good . $75 . S ix er /12v P .S. $45
PPD. Fl-l Clipper $8. Amecc CCS Il44 2M Con verter
and P .S. $25 WA8XF , 71 5 H arvery s t ., Peluskey ,
Mich.

--<J>
RedlCts Interfennce and F.... ALL Alll atnr Tralls.it·
Noll.fI 011 All Mak" Short ten. Glllra nteed for 1000
Ware Recelren . Makes World Watts AM 2000 SSB Pl·
Wide R ~ c cpt illn sneneee. N ~I IIr Link Direct h ed.
C lear~r lin All Bands! Light , Neat, Wealh~fproof .

('.(l illpl~t p a8 shown tota l k neth 102 flo with 96 ft. of ;2 ohm
balanced twtnttne. 1I " impatt molded rescuant. traps. rwt. 3
oa. 1" x 5" long! . YOI jut line t t desired '-and for ht'amlikl'
resul l8. Exrel1l'llt for .~ L1 • • orld-.ide ~I Klr"". IlH' rt'l.1:'h.·Is antI
amateur l rllnsntilll't~. For :\ U\"ICE A:\II AU . 1'1..\ :':' ,\)1.\ .
n ;nt...; ! ;-.;n EXTlt \ T li;-.l ~;II:-; ti ll GALl(;~;TS :\E .: I ~r;Il!

Eliminat/'s !i sena rute ant ..unaa with excellt-nt rwrr"rmll'u'p
gull.tll.nl....d. In consp ln olS for Fu sy Neighborhoods! xn 11 .\ \"­
WlUE HOn ;.: .\I' r .;.\ K"\ \"n~l E.":-;\· I \" ST.\LI..\T1I' \ '
CompMe l nst mcuons.
;.'", ·4() -:!I'-I ;, -!U meU'r bauds. CornpMe f.l i .!!:";
~0-20 ·1!i _IO m.... .,.. .'"d-n. t test for 8111"1'81 t'ompl..te .. f. 1 6.!l ~,

SEND ONLY $3.00 \ rash, ek., mol lIll,l pay pmtmllll h~ llIn ...·
,'on plus poslal(e 011 arrhal or Sl 'IUI full prtee for 1,0, IIH,ld
lM h ,'r)·. r omph'le lustall.ttlun " It't."hn irll.J In..<tnlCtioll .' fur ­
rushed . •' ree informalinn un manr other 160 ·6 meter alll l"IIIlU.

Anilahle onl>" trem:
MIDWAY ANTENNA. Dept. AT-S • Neamey, Nebraska

,\ LT T IOS IS HROOKl.YS , PRIZES. S unday, M a y
15th , Noon·6P M at the Sgt . M eyer Levin H all, 1628
East 14th Street. F or mo re in for m a tion call 771·5852.

PRE-STARVt:O ROCK IIAl\IFF.sT D inner D ance .
S treator III . June 4, 7 :00 P . M., T icke ts $3.50 Each .
M u st have rese rva tions by M ay 2l. Con tact-WN90MG,
Myle s Va n Duzer , R ou te 1. S treator, III . 61364.

LA....."CASTER 0 1110 IIA1'tIFEST. S wap a n d Sh op. S u n­
day, J un e 19. F a ir fie ld Cou n t y Fairg r oun d s. Bring
your gear to sell or trade. F ood, P r izes , M eet your
frien d s.

wssraax ILLINOIS RADIO CLUB HAl\1Ft:"'~T J une
19, 1966 . Door prizes and entertainment. T ic kets $2,
advance, $2.50 at gate at Eagles A lps. Quincy , ill ino is.
Obta in tic k e ts from P at Hardin , 2040 Payson St.
Qu in cy , Il l tn ols. 62301. Phon e 223 -8177 code 217.

HEATHKIT 58-:100£. brand new, w ith a ssembly man ­
ual. Expertly a ssembled and precis ion align ed , w ith
CW crystal filter ins talled , $285. R. G ood win, \'\-' SOJX .
RFD 2, Box 70, Carr ier e, M iss. 39426.

GET IT from GOODHEART!
EVERYTHING UNCONDITIONALLY GUARANTEED!

The BHt Air· to-Ground Radi a Reu lyet: r ill!· n Is ronlirHI"U'
1Ill,lnK A.\ l Sll pt'ftll't 22.; · 4UO hlC' 1,111.• I xt)' ffllliro l chaunt'! .
'2 steges KF. ;) stages U', :'ilcn....r. :""i",' IlmllKr, 3 st.1 ~,"<
At'. 120 , SO/flO '-"-1 Pllt suir. With t t't'h dala . alllClll'd 111\

_ p-td. tob Lo8 .\l1lt"les •. .............. . ..... $199.50
TWO LV XFRMRS each 11" , tiO f}". connect for 11:; or 23(h.

Gin 'S 4 SI.· llIll'ate IU ll rt 35A Sl'!'Jl .. ('0I111""1 for 2!i.2nt rill s a.i.\
or 12.GH1. 70A or li.3nt 14 U;\ . '2 Ill'!glt t 54 ,#. lt il ll Ex or
Trtll"k rolled, rl'mlt for ' '''0 $1 4.50

ALL· BRAND SSB RCYR BARGAIN : lIalllrr.rlt't1i R-45 / ..\ RII · ;
550 ke to 4:{ me rontinllous. vciee, CWo !tIC\\" . aligned. grtd.
'It/book: 2 · R", 2-1F· 8. ~-m('l.t't : noise Imll'; 3 nt, 3 non-xt l
selecthltf eholees. l.ess pllf Sllppl)' . ... . •.... ... $149 .50
60 rY P\lT 8flh': f3 U. SSII ]Jtorhlt't dl'l l'f tor : .... • • $20 .

TIME PAY PLAN : Any purchase tot allng $l!l/l.UO or morr-.
down plQ'mCIl I 1mb •• • • •• .. • • • . . • • • •... . • • • • • 1000

R·23 / ARC·5 l'ommand rr-rr 190-550 lie . .•. • . . ... $14.95
A.R.C . 12 <:22 CommUld mr 540 ·1600 ke $17 .95
ARR-5 T'CTT, 60 er, am /(m , 2 1- 11 0 me.•. . . ". . . . $179.50
APR· 4Y .n f/nt Rcvr mod. t~ 11.'", 1" 50 / 4;0 f~". \lith I>\lT pllllt.

book, tuners 3!l- 10no no r •.. ".... . .. ....... $250 .00
P. U.R. for tuners 9 , ;;-2 200 and 21i;;- ~Oll ll me.
RA·62B ie AC }I'l,t sply for SCR-5 22, 0,,1)' $17.95
U I·14 Ireq. meter. Ol o/co 125 kf'·2U me . $57 .50
!.S·32J/U R fl'l'll. . ml'ter 20-180 m 001 " " $ 169 .50
AND MUC H MOR E: We hale l'ignal Gt'Ill'U lor•. )!dl'''''. \ 'TOI ·s.

Line '·olt~ lt' · Rrj,'1l!atol1l, 11P\.'lIl"t'·d I'''\l' ' r :'Il I>I,lI ,' , . ('r..dsio"
Rr idl(l's. II-(' &; d~ Vo!la ltl· Ilh l,k rs, t: Ol h ll s. (, ~I "rl nH' l l'k I'
I ndirat lng IW WOl tl nlflcl1I. Rlw"' rum .\llal~,?, t. t:t O" . " . .
WRIT E.. . . WI RE .. • PHONE • •• YOUR SPEC i f iC
NEEDS ~

WE BUY, TOO! WHAT HAVE YOU?

APACHE: Good conditio n , $110. G rad uating sen io r and
must se ll. Ed Guida . 556 VMJ. Lexington, Va. 703­
463 -3343.

KWl\J2A s !n12706 516F 2 r eal cle an $775. ADCOM
350- 12 m obile su pp ly new $75. Louden boomer Lin e a r
w / p w rsply New $270. F irst check gets one or all .
W5H BE B ox 3024 1 D a lla s. Texas.

SAMCU QSJ. PRt:S t: NT S "Proto-Call " for '66. Samples
10('. Stamp-Ett 2x3 in c h m u lt i-purp ose cards $ 1,
hundred ppd. Sarnco, Box 203-C Wy n a n tskill , N .Y.
12198.

AUD IO F II..TER..". L ow pass will remove everything
above 3300 cycles befo re it r eaches speaker . See the
fu ll s tory in 73 for M a rch 66. T h ese a re 500 ohm u n its.
unused top grade military su rplu s at $2 ea p lus a bou t
35(' postage. Lock City Electronics Bo x 0 Freeland ,
M ich igan 4R623.

WRL blue b ook prices sa v e money. T ake 10% off
these p ric es w ithout trades. Apollo 700--$199.00 ; Zeus
- S329.95: 75A4-$409.00 ; GSBlOO-$I79.95 : Communi ­
cator 111-6m-$159.00 ; SXIOIA- $209.00; SR150­
$389.00 : Apache-$139.9S; HW32- $119.00; DXI00­
$99.00: HQIOQ--S99.00 : NCX3-$219.00. H u ndreds m ore.
F ree L ist. LEO . WpG F Q, Bo x 919 , Council Bluffs ,
Iowa.

•

R. E. GOODHEART CO. INC.
Box 1220GC Beyerly Hills, Colif. 90213

Phon.: Area 20. 0.;. 272·5707. messa, es 275.5347

WA NT . :D : M ILITA RY. COM MERCIAL. SURPLUS.
A irbo rne , G round, T ransmitters , Receivers , 'restsets .
A ccesso r ies. Espee lally CO LLI NS. W e P a y Freight and
Cash. RITCO POB 156 . A nnandale , V irg in ia A r e 703­
560 -5480 Co llect.

124 7] MAGAZ INE



FOR SALE : R 23 / A RC5 ]90-550 KC Re ce ive r . Good
operating. $15 ,50. Also R445/ ARN30 Tunable VHF la te
type Command Rece ive r 108-]38 MC, Same Setup as
Command sets. Good operating. w ith Schematic,
S26.50 , Also Aircraft Radio Corp T-13A VHF Trans­
m ttte r 125-148 MCS , NEW with sch em a tic $13.95_ Also
S RT14 sy n thesizer un its 6 , 8. 9, 10, llA , U B, nc . n ew,
w ith schematic $8.00 each, any three S6.50 eacn.c­
RITCO POB 156, An na nda le , Virg in ia.

TOP CASU PAID for electronic test eq u ipmen t a s
Hewlett-Packard, Tektronix , General Rad io, Dumon t ,
Boonton , all types o f tubes , special purpose a n d re­
ceiving , t ransistor s , All en -Bradley resistor s. Brin g
your gear . Plenty o f free parking. Open 6 days week ly
9- 5 :30. Re x Indust r ial Electronics, 759 10th Ave nue
inr. s t st 51.) Ne w Yo rk , N.Y. 10019. Telephone 757­
) 361.

BC-221-T. original xtat . Cal. book , Mod ulated , AC
Pow er Supply, extra se t of tubes. S80.00 Money Orde r.
Ted De ll W4B EX 1828 Highland Ave ., Rau Gallie, Fla.

SWI. SEWS is a magazine for Shortwave Listeners.
Monthly , p r inted , photos , illustrations , a rticles etc.
Sa mple copy 60 cents. SWL Public a tions , P. O. Bo x
9768, Kansas City , M o. 64134.

SIX lHt:Tt:n SIDt:nAND, Hea th SB llO, new, pe r f ec t
$290. Al so NC303 immaculate , $260. with spea ker ,
c a librator and converter. Contact WA8DQY/ WB4CEV
211 3 Wes t R iver dale , Germantown , Te n nessee.

ART"S QSL'S Samples 10f. Art BUss. 1829 N. CataUna
St. . Burbank, CalifornIa .

World 's " B ES T
in GOV'T. SURPLUS

Electronic Equipment

FULL OF TOP QUALITY ITEMS - Tra nsm ille n .
Rece iv e rs , Po wer Supplie s, Inve rte rs , Microphon es ,

Fill e rs , Mete rs , Cobl e, Ke ye rs , Pho ne s, Anten na s.
Chokes , Dyn o moto rs, Blo w er s, Swi tches, r e s! Eq u ip .

ment, Heod sels, Ampl ifiers , Ind icolors , Ha ndse ts ,
Ccov e -te rs, Can Ira I Balles, eIC., e tc . SEND 25 " (s la m p s

or co in ) for CATALOG ond r ec e ive 50¢ CRE DIT on
your cr der, Ad d re ss De pt. 73

IDENTIFY

YOU R

SHACK
Your coli otlraclively displayed , in s id e or oUl$ide . Losls for
years . 21f, iii 17 J/ . inch . custom mode-fully guarant••d­
d islinctive design of quality rutl proof aluminum, fin ish ed
in rich. block e na mel. Begded , R,flect ive , Ra ised lettering .
Door or Wall mount !p ictured) .. . . • . . . .. •. ...... , . $1.45
Mailboll , lawn sloke or Posl mou nt , w ith attractive alumi.
num fromes lvie w from I!'ilhenidel-stal. type w ilh ord.r

$4.45

CONVERTERS $10 and up. World's largest selection of
rrequenetes. Ham TV vidIcon cameras and parts a t low
factory-direct prices. S~ them all n ow in o ur full
page ad In thl." Issue. Vanguard Labs. 196-23 J ama ica
Ave. , Hollis, N.Y. IH23.

WE WILL PAY CASU : Wanted, popu lar, la te m odel
unmodIfied amateur equipment. Highest prices paid
for clean, good operating gear . Wr ite Graham Radio ,
Dept. 10, Reading, Massachusetts.

TEC IIS ICAL :MANUAI_~. Signal Corp. Some of the
a va ilab le manuals R -390,A . S P -600, BC-610. 1-177,
TV·7, teletype manua ls, test equipment. Wo r ld 's la rg­
est list 10, . Quake r Electronics, Hunlock Creek , Pa .

ARE YOU SINCERE? An you 1'el1111l looking fo r the
but deal on a new o r fully guaranteed used unit? Let
us convince you w ith a specific q uote that w ill Tea ll y
seve you money. Graham Radio , Dep t. 10, Readin g .
Massa.chus~tts,

FT-243 CRYSTALS: 0.1 % setting $2.00 each , + 2 kc
se tting $1.00 each . 3000-8700 ks. Denve r Crystals , 776
South Corona , Denve r . Colorado 80209.

P.O. Box

Posla" Paid in U.S.A.

M cCA LL PRODUCTS
567 Marion, Indiana 46952

HAVE BRAN D NEW SWAN. DRAKE. GONSEl. ere .

TRADE OR CASH
EQ UIPM EN T

WANTED
URN-3 TEST

NEED OS-54. 5G-121 , TS-890. TS-891 . M X-1627. MX-2229 ,

GRA-34, URN-3 , GRN-9, SIN-b, TRN -14, TIN-17, TEST SETS ,
ANTENNAS , PAIlT S, MAJOR A, SSYS.

D,\YTON IIAMVt:NTIOS Apr il 16, 196G-Everyone
welcome a t the Dayton Am a te ur Ra d io Association's
15th a nnual Ham ven tion, Wample r 's Balfarena, Da y­
ton, Ohio. Come and participate in the technical ses­
sions, forums and banquet. See new equ ipment ex­
hIbits. Take part in "Home B r ew " contest and hidden
tra nsmitter hunt. New this year Giant "Flea MarkeL"
Activities for the X YL. FCC general class examination
a t 09 :00 Saturday. Exhibits open Fr id ay evening. For
information w rite P ay ton Ha m ve n tio n , Department F .
Bo x 44. Day ton, Oh io 45401.

3101 PICO BLVD . SANTA MONiCA , CA LIF. 9040S

ALVARADIO INDUSTRIESNOW! A publication de voted entirely to government
s u rp lus electronic eq u ipmen t. Many schematics and
other data each issue, Sample copy 25¢ or $3.00 per
t - year su bsc r ip tion . N ationa l Surplus Digest, P .O.
Box 36, Sweet Valle y, Pa . Phone 21 3-810-0216 A,k for Ha rry W6ATC

MAY 1%6 I2S



LM FREQ. METERS, the Navy' s 8C-22 1, more
compac t, c rysta l ca libra t ed, good condition,
no book .••.•. .... .•.. • .. •.....•..... $34.50

ARC-21 IF & Audio st rip, 16 tubes, 2 mech,
f ilters, SQuelc h, A NL, BFO, AGe , AVe, con­
version instructions an d ideas t o make int o
A M or sse fi xed f req, rece ive r • .. . . . • . .. $ 12.50

Send sta mped, addressed envelope for list

R & C WILSON COMPANY
Box 393 Littleton (Denve r), Colorado 80120

Propagation Chart

MAY 1966

J . H. Nelson

EASTERN UNITED STATES T O:
GMT: 00 02 04 "6 ", 10 12 14 10 I ~ 20 12

H U 7 7 1> 1< 14 U IH Ii 141 H

21HHH 7114U142121l1

7' ;. .. I_I,.1 l ~ U " II 21' II"

7' 71 · 7

; , -, -; 7 1 H H L~ .. H

14 ;!7!1'7'1<14UltH 1414

14HI4 7 7 1 "H' HI4141~

14 1 1 1 7 Ii Ii 14 It 14 14 14

1414 7 1 1 1 1 4 14 H H 14 I ~

14 14

14 14 " 7' 1< 7< 14 14 H l-l 140 It

14 H 11

2 1 14 14 .. ,

I~DIA

JAPA~

M E X I C O

P ll lLIP P IN E S

AR G E N T I N A

AUST IlALIA

C A NAL ZONE

ENG LAND

HAWAII

Back Issue Bonanza
Curl up th is winter with 20 c ssorted f ascinating back
issues of 73. They 'll keep your mind, imaginat ion and
soldering iron warm through the cold n ights. Our
choice (bu t an excellent one, of course) at this low
pr ice. 20 for $5.

Cheapskate's Assortment
Eight fabu lous bock issues of our choice to r a puny
$2.

HA W A ll 14 l ~ 11 14 7 7 7f \1 ' 11 14 H 14

A U S T R A LI A 14,. 14 14 l' 7 7 ,. , . l' 14 u '

AL AS K A 14 H 14 -; 7 7 1 14 14 14 ,. 14

A RG ENTIN A 21,. 14 14 ; 7 14 14 14 21 21 21 '

C AN AL ZON E 21 14 14 11 r- 7 l~ " 14 ~I " ' '"

EN G L A N D 14 l ' 1 7 7 7 14 14 14 14 14 H

"
"

H 14' 14

H l-l 14

U 14 ,.

71"414

1 7 ," 14

1"~HH

,

,.
, , 7 1 11 14 14 14 l ~ I~

" 7

t ,

11 11

PU~RTO RlCU 14 14

U,S.S. R.14

W ~ S T C O AS T 14

SO UTH AFR I CA 11

CENTRAL UNITED STATES TO"

Single Bock Copies
In d ivid ua l ba c k issues a re 50¢ apiece except a ll of
1960, Fe brua ry, March and A pril 196 1, and June and
November 1962, whic h a re $1 . January 1961 and
December 1962 a ren ' t ava ilable.

Bound Volumes
1962 and 1963 bound volumes a re beaut if u l and $ 15 .
We're going to make up more 1964 and some for
196 5, but it'll t ake a while ,

Binders
Binders are ava ilable thra u9h 19 60-6 1, 1962 , 1963 ,
1964, 1965 and 1966 , They re $3 a piece and if you
order t hem Nancy will hate you 'cause t hey' re hard
to wra p ,

73 Magazine Peterborough, N. H. 03458 1 N O l A
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# Very difficult circuit th is hou r,
1\' Next higher frequency may be useful thi s hour.
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P HI LI PP I N E S

PU E RTO RICU 21 " , I~ \ -1 7

C A NAL ZONE 21 21 14 14 14

U . S . S , R .

" HGENT I NA

A US T H " !. I ..

A L A S K A

F. AST CUAST

!lAWA I!

JAPA N

'l E XI C O

S D U T Il AFR ICA 14

Good: 1.3,6.12, 14-16, 18.20, 25,26
Fair: 22, 27-30
Poor: 4, S, 13, 17,21,23,24,31
VHF OX: 2, 6, 7, 13.16,24,30

Hoisington, 115
International Crystol s, 3
Invertronics, 114
loAR, 120
Jan Crystals, 114
Lampkin Lobs, 119
Linear Systems, 49
McCall, 125
Moth, 120
Meshna, 115
Midway, 124
Mission, 73
Mosley, 44~45

Newtronics, 64-65
Parametric Amps, 63
Parks, 114
Partridge, 47
Poly-Paks, 127
Polytronics, 41
Quement, 69, 93, Tl3, 117
Radio Products Sale s, 91
Rohn, 4
Space, 87
Swan, 33
Telrex , 10, 111
Tepcbco, 120
Tronslab, 11 3
Va ng ua rd, S2~53

UTC, Cover /I
VHF'er, 116
Waters, 5
Webster , 19
Wilson , 126
WRl, 128, Cover III
73 Subscriptions, 109

Alco, 120
AIItronics~Howord , 124
Alvarodio, 125
American Crystal. 125
Amateur Electronics

Supply, 85, 97, 105
Amrad, 125
Arrow Electronics, 99
Arrow Se les, 116
Atlantic Research, 61
BC Electronics, 117
Burghardt, 77
Call book, 121
Caveat Emptor, 118
Columbia , 116
Communications

Components, 123
Cush Craft, 57
Dahl ,116
Devices, 113
Droke, 23
Editors and Engineers, 43
Edwards, 81
Epsilon, 114
Evans, 87
Fair, 125
Foreign Subscription s, 122
Fugle, 114
Gem, 119
Goodheart, 124
Gordon , 123
Gotham, 124
Grove, 123
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~'" ~ .. .$149
l 12 lO·l20 1000

DISS Y

o 16-Amps 0 2S-Amps

SiLICON
PLANAR

POWER TRANSISTORS
500 Me

"...S\tt )
I."C, IJ "v..f..
l'P,tlC

similar to

o ir hild
2H3303 NPN

o 7-Amps

TSJlNSZTSON
TESTED SiLICON CONTROLLED RECTIFIERS

SILICON POWER STUO RECTIFIERS
A";S '§' P\~ '§O P~~ ,§oo fd: ,§oo r~~

15 15.. 22.. 40.. 6S ..
3S 39 .. 50.. 75( 1.19

AMPS 400 PlY 600 PlY 800 PlY 1000 PlY

3 § ,.. § 35, § 45, § ...
15 90.. .1 .3S 1.59 1.7 9
35 1.90 2.50 2.95 3 .50

750 Mil TOP HAT ANO EPOXIES
Sal~ PlY Sol~ PlY sore

5c 600 19( 14oo ~ . 95 ..
7. 100 291' 1600 1.10
9. 1000 Sic 1800 1.35

13( 1200 69. 2000 1.50

PlY
'0

100
'00
400

60 CUAM IC CONDENSERS , di~ca .· n llO ·s . to .05 $1
10 TRANSISTOR EUCTROLYTICS : 10 rn( to liOOrnl $1
50 COILS & CHOKES, if, rl, Aot, ()~ r': . &:. more.. $1
10 ELECTROLYTlCS , to 50 0 ml. llll8 t FP &:. t ubular. $1
10 VOLUME CON1ROLS, to 1 .meJl:,. s witch t oo!. $1
60 HI ·Q RESISTORS , 1/ ; . 1, 2W. 1-'; ;' &:. 5 ~ val.ue . $1
60 TUBULAR CONDENSERS, to .5ml , to lKv, ll ~ s t $1
40 DISC CONDENSERS, 27mm! to .05mfto l KV · $1
$2S SURPRISE PAK: tn,n ~ i~tQrs . _tect, d iod es. ete. ,$1
30 POWER RESISTORS , J') tu ;'> 0 \\'. to 2 4 Kohms . '$1"""" . .

LOW NOISE FErs Vaculon
Twhe

FROM CRYSTALONIC E quiva_
lent

• VFO·s. N -channel

• oscillators. WORTH $24

• amplifier
".1.\ttt

$1 9 5 13 }l.lr-G 9. \96S

• infrared, 'O'C.c()l.";~ ,,,'
l ot :~>l~'.

CHOOSE
ANY

SJ00
ITEM

rRCE

Ad d 1St fo, h .. " ' ''0

WORm OF
• T. ,,"SISYO II ,
• 'U: C " " ' 1(" 5
• Jl U il S T OllS
• CO"la."S I " S
• D I O DIlS • IlT

SEMI-KON-DUCTORS

oD O U B L E
BONUS

$

80TH fREE H

ZENERS D ON' WAll

~o ~~ ~ 3~' ·i f1V3 For $1
Yg~ I~B~ l i~~h lO-WATT
i"v ov 1lI0 V r B9t ••.

B10 FAMOUS CK722 TRANS ISTORS , 1>np . • • • • • $1 · '
5 2Nl01 TRANS'lRS , b y fa:, 1'"11, p UP. au di o pa k $1

8 2 40W NPN SILICON MESA 2:>1 16 48 }'2S10i 8 $1
10ZENERSREFERfNCES alud. ..st 1)'1''' 5 •• • •• • • $1

o IS WATT 2N424 PLANAR, s ilico n, TO-5 3 npn $1o 30 "KLIP IN' ' DIODES, mM(O b y SylVania $1
!:J 1 IGNITION SWITCHING lRANSISTORS,10 :AMp · $1
o 3 2·WATT PLANAR TRANS 'TRS, 2:'{697 ;-100mc $1o 4 2N~S TRANSISTORS, n1'.n->. ~)' S)]vanio>:, :~:(~22_.$1o 2 SOOMC TRANS 'TRS, 2S96 -i, mu"... pnp. TOI S $1
[J 1 8SW SILICON PWR TR AN.ST~.. npn.llke 2:>1 1212$ 1

FACTORY
TESTEDo 6 .TRANSITION TRANS 'TR5, 2:"3 -I I. no .test. npn $1o .. " TEXAS" 20 WATTERS, 2:'00 1038.1042, w j llink $ 1o .. 2NI70 UAN5ISTOR5 . by GE. , np n for g en' l rf $1

§- 3 2H706 SOOMW. 300M C NPN PLANAR . TO·16 . $1
10 PNP SWITCHING TRANSISTORS , 110 te..t ,T05 $1
.. 35.W. TU.NS'TlS . 2Nlj34 . CBS. TOIO • • tudl>$lo '2-S00MC . 2 N708 NPN Silicon planar T0 1S •• $1

§ 3 2N711 JOOMW. 300 Me. PNP MESA. T0 18 •• $1
.. 2NJJ3 NPN SILICON trnnllilltors, b.r cz, T05 $1
25 " EPOXY" SILICON DIODES . unles' l'<l ."•• $1

fJ .. ZENER REFERENCES, IN4 2 fl. 6- \'011, silicon . $ 1

FIELD-EFFECT TRANSISTOR !l!J~
r

TER)f~: ••" 4 c h Ock . m ODO"
..rd.... lndudo~P-"TI:. 1IO't.
,..,. P1Ik I lb . Rat"' , n~ 30 4 07'll .
COOs 25%

P.O. BOX 9 42 A
SO. LYNFIElD, MASS.

' ·PAK·KIN'" OF THE WORLD

PRY Sale PRY scil
50 .6 5 0 50 .9 5

0 100 1.10 0 '00 1.35
o ISO ' .35 0 ISO 1.65
0 200 1.69 0 200 1.95
0 250 1.83 0 250 2.25
o 300 2.09 0 300 2.50
0 400 2.50 0 400 2.8.
0 500 2 .88 0 500 3.25
o 600 3.50 0 600 3.89

OLY
AKS

U 50 .4 5
0 100 .65
o ISO .75
0 7 00 1.00
0 250 1.35
0 3 0 0 1.50
0 4 0 0 1.95
o 500 2.50
0 600 2.95

PRY Sale

10¢ fOR OUR G I A.~ T "'RGAIN CATALOG ON Io S.mlconducton 0 Poly Paks 0 Parfs
--- ----- - - - - ~ - ~- -- - - - - - --- ------- - ----

HIGH POWER SALE
o PNP IOOW. UII 5 A·mp HIP•••r $1

TOU C.u l 2N44 I. 442. 277.
27• . OS$OI UP t. 50 V.ltt

~
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POWER­
fUll
300

WATTf

NOT A KIT! THE PERFECT FIRST OR
SECOND · MOBILE OR FIXED STA·
TION . TWO BAND TRANSCEIVER.
COMPACT· 80·40 METER SSB TRANSCEIVER.
A LOW COST RIG • WITHOUT SACRIFICE OF
POWER AND PERFORMANCE. INCLUDES
BUILT·IN SPEAKER AND GIMBAL MOUNT!
E·Z "One Knob" TUNING · JUST PEAK OUTPUT
FOR SMALL QSY. Illuminated VFO dial wi t h 2 kc
cal ibrat ion. High impedan ce mlc. input with
push-to-talk o peratio n. Combinat io n s .Meter,'
Output indicator. Smooth vernier ( 12:1 slow and
2 :1 fast) VFO t uning.

300 Watts PEP-5SB input, covering 3.8 . 4.0 and
7.1 ·7.3 meso (lSa ·aO and 40 meters) . A pair of
prove n 6 HF5 f in al tu bes . Se parate , re lay
switched, tuned RF receiving stage, Ih uv. sensi­
tivi ty a t 1008 SI N . Rugged printed circ uit
board, com binat ion t ube-tran sistor circuitry for
best perform an ce. Stable, solid state VFO and
balanced mod ulator, zener regulated . Se lectivity
2.5 kc @ . 6 0 8 receiving and t ran sm itting with a
4 crystal filter. Carrie r and unwanted sideband
suppression· 400 8 . 1 watt of audio with bu ilt-in
speaker. Fixed 50 ohm input/output impedance.
Excellent AVC. COMPACT SIZE: 5 " hi gh, 11 11. "
wide, 10" deep, less power supply. Net weight
10 3h Ibs. Shi pping weight 15 lbs,

SPECIAL. FIXED STATION PACKAGE .. $19995 $ 10.00 MONTHLY
SAVE $10.00 n UO·HAi\'f)f;R 84 ANI) AC-48 SU/~PI.Y '" Order ZZM088

r------------------------------,
I WORLD RADIO LABORATORIES:
l3415 WEST BROADWAYj COUNCIL BLUFFS, IOWAj51504 DEPT. 73 I
I SEND ME: •
I 0 Special Package ZZM D88 . $199.95 r.D.8. Council Bluffs. Iowa •
I 0 Dun-Bander 84 - $159.95 •
I 0 Information on Duo-Bander 84 Name Call I

..00.; I 0 Quote on attached Trade Add ress '.
I 0 r;ee 1966 Catalog

L~~~=~~~~~~~~__~~ ~~~__~~ J
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Louisburg Square . . . a n island of tradi­
tion and elegance on Beacon Hill in Boston.
Also, the home of hotel man Ernest Hen­
derson, WIAUCjUDY, and the location of
his a mateur station. Mr-. Henderson is
Chairman of the Boa rd of the Sheraton
Corporation of America, and his choice of

a mateur equipment is Nationa l, of course.
For over half a century National gear has

been the choice of critical amateurs requir ­
ing maximum performance, reliability, and
workmanship. If these factors are important
to you, then the logical choice for your sta ­
tion must also be National.

Amateur stat ion WIAUC includes the NCX-5 Transceiver with digital d ial, the NCX·A AC Supply/Speaker Console the
VX-501 VFO Console (all in walnut cabinets), and the NCL·2000 2 KW linear Amplifier. •

ation ,0 course.
~NATIONAL RADIO COMPANY, INC., 37 Washington si., Melrose, Mass. 0217t

NCX·5, $685.00; NCX·A, $110.00; VX·501. $249.95 ; NCL-2000, $685.00. Optional Oiled waln ut cabinets available at extra cost
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