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GOT

A

SIGNAL

TO

RADIATE?

CUSHCRAFT

FIRST!
SQVAlO is a full half wave, hor izonta ll y po lari zed,
c mni-directionc l an tenn a . Ou ts tanding all around per ­
formance is a chieved through (] 360 0 pattern wi th no
deep nulls . The square shope allows full electr ical
leng th in compoct d imensions . Direct 52 ohm Reddi
Ma tch feed prov ides ease of tun ing end brood band
cove ra ge .

The 6 mete r Squolos ore completely universal for
mounting a nywhe re . Th ey o re packo g ed w ith rub ber
suction cups for co r top moun ting a nd c ho ri zo nta l
ce nter support fo r mo st o r to w e r mounting . The 10­
15-20 cnd .40 meter Squalos ore designed for mast
or towe r moun ting . Squalo is ideal for net control.
monitoring , or generol coveroge.

MAKE YOURS A

• • •

REAL SIGNAL
use a CUSH CRAFT ANTENNA!

NET PR ICE
$ 8.45

12.50
19.50
19.50
23.50
29.50
66.50

DESCRIPTION
2 Meler 10" square
6 Meter 30" square

10 Meter 50" square
11 Meter 50" square
15 Meter 6S" square
20 Meter 100" square
40 Meter 192" square

Des ig n a com plete multi bond
tenne system to mee t your own
req uirements . Squalos can be
moun ted one above the other or
above existi ng beams on a sin ·
gle mo st . The Squa lo tre e is a
ho rizo n ta lly po la rized, crrml di­
rectionol sy stem in any co m .
b ina tion of the 6 th ro ugh 40
meter amateur bonds . The
Squalo tree lo ke s a minimum
amo un l of space, and does
nat requ ire exira radials,
g ro und wi re s, o r rotato rs
common to mos t mu lti
band systems .

MODEL NUMBER
ASQ·2
ASQ·6
ASQ-l0
CSQ-ll
ASQ.·15
ASQ.·2D
ASQ-40

A SIGNAL THAT
WHEN YOU BUY

THE ANTENNAS

IN

YOU Will HAVE
REALLY RADIATES

CUSH CRAFT .. .
WITH A " PA TTERN OF FIRSTS"
AMATEUR COMMUNICATIONS.

•.. you will do it better , more
efficiently, and at a lower cost with
a CUSH CRAFT ANTENNA.

Whether you are .••

• TRACKING SATELLITES

• MOON BOUNCING

• DX-ING

• RAG CHEWING

• W INNING CONTESTS
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neve'!" say die

Insti tute of Amateu r Radio
During Christmas week I got together with

the Directors of the Institute in Washington
to review our progress durin g 1964 and map
our course for 1965.

I think that all of us were amazed at how
much O U f small group of less than 700 ama­
teurs had accomplished in one short year.
Now, for the first time in history, amateur
radio has a bonafide lobbying organization in
\Vashington to represent amateur radio. A
Congress ional Amateur Radio Newsletter has
been established to bring news of amateur
radio accomplishments and service to the mem­
bers of the House and Senate. Amateur radio
is now, for the first time, in a position to
protect itself from the pressures of commercial
and even government interests.

Plans for increasing our effectiveness with
Congress were discussed and a preliminary
approach to the international promotion of
amateur radio was developed.

Considerable concern over the gradual swal­
lowing of tbe League by QST was exp ressed
and we are intent that this pattern shall not
be repeated with the Institute. A study of the
current balance sbeets of the ARI\L indica te
that about 90% of tbe income of the League
goes for their publishing business and only
abo ut 10% for matters of benefit to the mem­
bers. This means that about $45 0 of each
$.5.00 membership/ subscription goes for tbe
magazine and about 50¢ for membership bene-­
fits. Thus, unless this same pattern is permitted
to repeat itself, the Institute should be able to
match the current efforts of the League for
the amateurs with a membership of about
7,000. For that matter, if we continue to get
as much mileage from our income as we have
during the last year we may match their
efforts with a lot smaller group than that.
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But just matching their efforts is nut going
to do much for the survival of amateur radio,
and this is our major concern.

A review of our actual expenses in setting
up the Institute, organizing the Washington
office, establishing the Amateur Radio Con­
gressional Newsletter, registering with both the
House and Senate as an official lobbying group
for amateur radio and administering member­
ships showed that we had spent far less than
we had thought possible. We had achieved
our first years goals and ended the year with
over $3000 ill the bank! In view of the
savings which had been effected it was de­
cided to automatically extend all Founding
Memberships for an extra year and to reduce
the yearly dues to $5.00_ So many members
had asked for some arrangement for a com­
bination membership in the Institute and sub­
scription to 73 that it was decided to accept
the two together for $7. 00 per year. It was
definitely decided not to force 73 subscribers
to join the Institute or to force Institute memo
bers to subscribe to 73, as is the present cast
with AI\RL and QST.

Clubs
Against my better judgement we're givinr

such a fabulous deal for clubs that it makes me
sick. If your club secretary doesn't write ir
immediately for full details on how to snvr
money on subscriptions and fill the club coffers
simultaneously qualifying 73 as a disaster are.
for Poverty Corps attention, you'd better tal«
his ARRL pin away and demote him to Ser
geant-At-Arms.

Stomp
Perhaps you've noticed that I d id not pu

that crumby stamp on the cover of 73 thi
month . Xly postmaster called a few week

73 MACAZI/'ro



HIGH FREQUENCY (20 me - 160 me)
Fiv e transis tor oscillators covering 20 me -1 60 me. Standard 77°F ca libra tion toleran ce
-+- .0025% . The frequency to lerance is -+ .0035%. Oscillator ou tpu t is .2 volts (mi n) across
51 ohms. Power requirement : 9 vdc @ 10 rn a . max.

OSCILLATOR OSCILLATOR CRYSTAL TEMPERATURE TOl. OSelU n GR CRYSUL CRYSTAL
TYPE RANCE TYPE -40·F h 150'f (LESS CRYSTAl) fREQ UENCY PRICEPRICE
01·24 20-40 me CY·iT ± .0035% $ 9.10 2~O me $ 6.90
01-46 40-60 me CY·7T ± .0035% 9.10 60-100 me 12.00
OHI 60-100 me CHI ± .0035% 15.00

01·140 100.140 me CHI ± .0035% 15.00 101·140 me 15.00

01·160 I 125-160 me CY·7T -+- .0035% 15.00 141-160 me 18.00

Order direct from
International

Crystal Mfg. Co.

LOW FREnUENCY (70 ke - 20.000 ke)
Four transistor oscillators covering 70 kc - 20,000 kc. Trimmer capacitor for zeroing crys tal.
When oscillator is ordered with crystal the s tand ard will be -+- .0025%. Oscilla tor output
is 1 volt (min) across 470 ohms. Power requi rem en t: 9 vdc @ 10 rna . max.

OSCILLATOR OSCILLATOR CRYSTAL TE MPERAT URE TOL. OSCILLATOR CRYSTAL CRYS TA L
TYPE RANGE TYP E --40' F TO ~ 150'F (LE SS CRYSTAL) FREQ UEN CY PRICEPRI CE

01·1 1~200 kc Cy.j31 + .015% $1.00 N99 kc $22.50
l1JO.200 kc 15.00

01·2 21JO.5,OOO kc CHI 200-600kc ::!: .01% 1.00 200-499 kc 12.50
600-5,OOOkc -+- .0035% 1.00 500-849 kc 22.50

01-3 2,01JO.12 ,OOO kc CHI ± .0035% 1.00 85~999 kc 15.00
1,000·1,499 kc 9.80
1,500·2,999 kc 6.90

01-4 1O,00~20,000 kc CHI ::!: .0035% 1.00 3,1JOO.1O,999 kc 4.90
1J ,1JOO.20,OOO kc 6.90

AOC OSCILLATOR CASES
Small por table cases for use with the OT series o f
p lug-in oscilla to rs. Prices do not in clude oscillators.
(When oscilla tor and crystal are ordered with FOT-IO case a 77' F
tolerance of ::!: .001% may be obtained at $2.00 extra per oscill ator /
crystal unit. When oscilla tor/crystal units are ordered with FOT-20 case,
a single unit can be suppl ied with temperatu re cal ibrat ion over a range
of 40' F to 120' F. Correc tion t o ::!: .0005%. Add $25.00 t o the price of
FOT·20 and osci llator /c rystal un it.)

FOT·20 For high accuracy cal ibrat ion
requirements. Includes battery
and output jack, output meter
circuit and battery check, as
well as therm istor temperatu re
measuring ci rcuit. $81.50

FOT·1D Basic case with battery and
output jack for general wider

FOT·IO tolerance appl icat ions. $14.50
...... 0 ' ,, _ . • • . ,

OKLAHOMA CITY, OKLA.18 NORTH LEE
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TWO CATEGORIES TO CHOOSE FROM

ROHN
sets the

•

standard

for
CRA NK-UP
TOWERS

Why settle
for less
than the best?

before it came out and asked if I wanted him
to get any extra copies of the stamp. I enthu­
siastically told him to stock up heavily for us.
Then the thing ca me out. Very depressing. A
pointless design indicative of nothing. printed
in embalmer' purple. When the first one came
in I sat there and looked at it in dismay. This
was it .. . the amateur radio stamp . .. the
only sta mp amateur radio \\ ould probably ever
have . .. and it was terrible.

Gronouski ( P~ IG ) had been turn ing out
some great stamps with his new four color
offset p ress. Purple we got. I was hop ing for
something nice like a portrait of Hiram Percy
Maxim or perhaps a \ Vouf-ll ong. So what 00
I see? An A~I modulation envelope, a Collins
knob, and some calibration. \ Vell, they can use
the same stamp with a slight word change to
commemorate en.

Microwaves

\ Ve have a few good article ccmmg up on
microwave gear, but we'd sure like to have a
lot more of them. If you're working on ham
microwave stuff why not unstinge nnd turn
loose of some of your trade secrets . After all,
the worst that can happen is that others will
falter along in your footsteps. \ Ve pay good
like a magazine should.

-

ROHN has these 6 IMPORTANT POINTS:

" World's Largnt EXCLUSIVE M an ufact urer
of Touiers; designers, engineers. an d ins tallers

of comp lete communication tower systems."

SEN D FOR ROHN TOWER HANDBOOK
- $1. 25 Value
- ONt Y $ 100 postpaid (sp«ial to readers

of this magazine) . Nearest
sou rce of supply se n t on request. Repre- In[1-
sen te rives wo rld -wide to serve you. Write IIl1l --
today to, 1 _

ROHN Manufacturing Co.

Thud

The Christmas thaw which h it New England
opened up the road to the VHF shack on 73
Mountain. Val, KIAPA, and I gave it a try in
the new 73 Mercedes and made it all OK. It
was 50 cold that we zipped right into the
house to be met b y an equal and identical
cold it was 19 ' in and out of the house.
\ Ve turned on the electric heater and the two
meter rig and soon had the temperature up to
a cozy 28 ' . I tuned two and heard a lot of
silence. Hmmm. A short CQ brought an answer
from down in New Jersey. I switched antennas
and found that the 48 didn't seem to be work­
ing ... the 96 element was doing fine and the
192 element was weak.

Val went ou t ... took a quick look and hol­
(Continued on page 88)

Dra ft sma nshi p

\Ve seem to have more d rafting for 73 and
some of the books we have in preparation for
p ublication than our present corps of draftsmen
can handle. Is there anyone out there with
radio drafting experience (and templates) who
is interested in a few spare dollars for copious
quantities of their time?

" .....;a. lIIincH$

Heavy Dut y S.lf Supporting
and Guyed in Heights of
37 - 54 feet (SS)
71 - 88 f••t (g uyed )

P. O. Bo" 2000

Stand a rd Dut y Gu yed in
Heighh of 37 ~ S4 . 88 - l OS
and 122 feet

Eo,. of Operotion- roller guides between sec t ions assure
easy, safe, friction-free raising and loweri ng. Slrenglh­
welded tubular steel sections overlap 3 feet at maxi­
mum height for extra sturdi ness and strength. Unique
ROHN raising procedure raileS all ..,tions together- u ni­
formly with an equal section overlap at all heights!
Ven a'ility - designed to sup port the largest antennae
with complete safety and assurance at an y height desiredI
Si mple Installation- install it yo urself-use ei ther flat
base or special ti lting base (illustrated above) depend­
ing on your needs. Rated and Te5l. d - en t ire line engt­
neered so you can get exactly the right size and properly
rated tower for your antenna. The HORN line of towers
is com plete. Zinc Gol voniud- hot dipped galvani zing a
s tandard - not an extra-with all ROH N towers! Prices
s ta rt at less than $100.
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with the NEW HAMMARLUND HXL·llinear amplifier
Regard less o f the e xci te r you a re now using- t he H X -50. the H X -500, or a ny one of
a hos t o f com pat ib le compet it ive u ni ts , yo u will TAKE COMMAND t he mom ent
you' re hooked li p to t he inc redibl e H XI.-l.

T he H X L- l is so rugged. it can be h eld " key d own " a t a kilowa tt for m ore than an
hou r . . . without damage . It d elivers the full m etered legal power of 1 KW CW
input-I500 \ V P EP inp u t. H ere is a " no- n o nse nse" linear tha t d elive rs the power
you pay for-the pe r form ance you want.

Send for complete techn ica l l i te ra ture today-c-or see a nd t ry it at your neares t
au thorized H a m m arlund d is tri butor.

FEATURES

• Complete coverage-SO to • Husky , self-contained solid state
10 meters power supply with silicon

• Broad Banded Input Circuit rectifiers

• 3 Element adjustable Pi-network • On ly connecti on required between
exciter and amplifier is a conoutput cab le. All relay switch ing built• Built-in mult i-purpo se meter into amplifier.

includ ing linearity test • Power nacked performance on• Control circuitry compatible with SSB. CW and AM . '500W PEP
most transmitters and input: 1 KW CW input
transceivers (i.e. HX·50. HX·500. • Oesigned for 1151230 YOIt
"S" llne and KWM 1, KWM2, etc.) operation

• Efficient Ground·grid circuit using • Same physical size as the Fabulous
2 high dissipation triodes HX·50. (17Y2" wide; 9V2 " deep;
tumteo 572A) 9Vs" high)

.--....
: EBRUARY 1965

HRmmRRLUND
MANUFACTURING COMPANY/ A GIAN N IN I SCIENTIFIC COM PANY

73-88 Hammarlund Drive 0 Mars Hill, North Carolina 28754
Coble Address : SUPERPRO
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Cartoons by K3SUK .

Looking for new fields to conquer? One such
area is in improving the relationship between
John (or Jane ) Q. Public and amateur radio.
You can easily get yourself appointed chair­
man of the local radio club TVI committee.
Here is a chance to help both the public and
the amateur, and while the pay is low (low?
it's zerol}, the personal satisfaction of con­
tributing to the public service by solving in­
terference problems can be great. Actually, the
designation TVI is a misnomer because it rep­
resents only one type of interference in a two
way street, interference by an amateur to the
public and interference to the amateur by the
public (including utilities ) . It appears in many
form s, TVI, BCI, Hi-F i, CBI, power leaks, and
diathermy to point out but a few.

Interested? Curious to know how to go about
being a TVI committee? It's really quite sim­
ple and there is no magic involved in solving
the problems. The solution to each requires
the proper handling of several fundamental

6

Allon W . Crowell WA60 Q?
151 Esta tes Drive
Santa Cruz , Calif .

The Ham

and

TVI

points. Let's usc a hypothet ical case as an ex­
amp le of the technical and operational ap­
proach. Keep in mind however, that the pfln·
ciples apply to any type of interference
investigation.

You are minding your own business at home
one night wh en the telephone rings. It's a
poor downtrodden local h am who tells you he
has been threatened with bodily harm by a
little old lady down the street who hears h is
voice on her TV set, and if that isn't bad
enough, the picture looks like the results of a
runaway mixmaster. Your first job is to calm
him down if necessary and assure him that
you will jump right in and make an imp artial
invest igation of the complaint. Only general­
ities can be discussed on the phone so make
a date to visit his station, and at this time be­
gin filling out your investigaton report. Leave
nothing to memory, particularly the technical
findings you will uncover. Some report head­
ings are: 1. date of complaint and by whom
notified, 2 . name, address, and radio call of
the alleged offending party (alleged is used
here because sometimes the wrong person is
blamed for the interference, 3. alleged inter­
fering equipment, including antenna system
and block diagram, 4. your technical findings
regarding the interfering equipment before
and after any equipment changes or adjust-

73 MACAZ IN E



ments , .5. name and add ress of the complain­
ant, 6. the actual complaint, 7. type equip ­
ment being interfered with including the
antenna system, 8. your find ings at the home
of the compainant before and after any equip­
ment changes or adjustments, 9. your recom­
mendations.

For your visit, bring along several pieces of
test equipment (each will be named as needed
in your investigation) , and a member of your
committee. F irst, both of you should make a
careful inspection of the alleged offend ing
eq uipment and its operation by the owner, but
make no changes nor adjustments at this time.
Continue notations in your report. You will
need two walkie-talkie transceivers, either cn
or h amtype to communica te between your
committeeman. who will remain at the h am
station for the purpose of relaying your ham
transmitting instru ctions, and you wh ile con­
ducting the interference investigation at the
home of the neighbors. Here are three very
important points which p ractically guarantee
a satisfactory working relationship between
you and the public, 1. unless you know the
complainant, go alone ( two or more unknown
individuals suddenly appearing at the front
door, especially at night, will probably get no
farther and little cooperation relative to solv­
ing the complaint, 2 . yours is a business visit,
so wear a business suit, (this d oes several
things, it impresses the party that you are
somebody, and further that you must know
your business, and if clothes make the man,
it will give you a sense of self confidence in
your dealings and explanations , particularly if
you are not well received ) . Personally, I in­
troduce myself, then my role in the television
interference investigation committee, its con­
nection with the local amateur radio club, and
fin ally that I've been asked to make an im­
partial investigat ion by the amateur involved
in the complaint. Most people are h appy to
have someone help them with their problem.
3 . conduct an impartial investigation. Don't
run the ham down to butter up your host, nor
run the complainant d own to make the ham
feel better. For one thing, remember that after
your investigation has been completed, you
must go back to all parties concerned and re­
view your find ings. This job is easy if yon
were successful in eliminating the trouble. but
requires tactful stra ightforwardness if not. Con­
I uct an efficient and businesslike investigation .
I'he use of walkie-talkies and the committeeman
back at the ham station relaying your instruc­
.ions to the operator help greatly in this and
.mpress your host.

:EBRUA RY 1965
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Determine how the interference is getting

into the TV set. Disconnect the lead in and
move it away and if this is the source, try a
Drake type TV-300-HP high pass filter placed
and con nected electrically as close to the set
input as possible (only a few inches) ~nd b e
sure to connect its case to the T V chaSSIS WIth
a short heavy braid . Check the power line
source by inserting a Cornel l-D ubilier type
IF-IS low pass filter into the line with the
same p recautions described for the D rake
filt er. Hemember, you are under no obligation
to leave either or both units if they eliminate
or reduce satisfactorily the interference. They
are part of your test equipment group . You
may agree to purchase (be sure you know the
p rice!) and install them if paid in advance, or
circumstances may dictate staying clear of any
involvement in this area. Compare interference
results with at least three neighbors in add ition
to the complainant. Continue to compile re­
suIts in your report. Even though your investi­
gation shows no interference whatsoever ex­
cept at the location of the complainant, plan
to make electrical tests of the interfering trans­
mitter-antenna system. Experience has shown
that some T V sets are bothered by a small
malfunction , and even though they may ac­
tually be at fault, remember your primary job

•



is to eliminate interference in any way you
can.

So, back to the transmitter. If its power line
current does not exceed 5 amperes use the
C.D. type IF-I8 filter to check R.F. leakage
through this path. For greater currents you
will want to make up a 15 ampere unit in a
shielded box as part of your committee equip­
ment. It should be of the balanced type with
two 0.1 mf 600 volt feed-through type capac­
itors from each side of the AC line to the case,
two series inductors, and two similar connected
capacitors to the case again. Each group
should be in its own shielded compartment.
Use No. 12 enamel wire, wound for a length
of about six inches on an approximately one
inch diameter non-metallic fonn for each coil.
Install either filter in the transmitter power
line as previously described for the TV set.
Check the transmitter earth ground system.
It should have one and it should be an effec­
tive one, with large diameter bus or braid
running to several copper stakes (or tubing )
driven deep enough to insure contact with per­
manently moist earth. W atch out for ground
systems that have a length that is harmonically
related to the operating frequency. The result
can be a high value of R.F. on the ground line
and subsequent trouble. Try changing its
length. To check interference through the an­
tenna system, load the transmitter into a proper
size light bulb. Three sizes will take care of
this requirement, 25, I SO, 500 wat ts. If the
trouble disappears, use the inductance in the
station matchbox to check for harmonic radia­
tion with your grid dip meter (non-oscillating
condition ) which should be capable of operat­
ing up to at least 200 Mcs. If a matchbox is
not used, install yours (another piece of test
equipment ) to make the check, and also test
for TVI at this time. Possibly only your unit is
all that is needed to clear up the trouble. Look
for loose coax connectors and poor grounding
of the coax braid to the connectors. Check the
VSWR of the antenna system with your wide
range I\.F. oscillator (more test equipment ).
If it is above 2.5 or 3 to I , look for trouble
here. Correcting it may eliminate the p roblem.
A length of your own same type coax, preferably
a quarter wavelength, when inserted in the
regular feedline may show that an original low
VSWR is now high, indicating system trouble
(mismatch) and that initially you just hap­
pened to have the SWR bridge connected in
at an impedance close to the line value. For
transmitters operating below six meters, try
your low pass R.F. filter (more test equip­
ment ) , which matches the coax impedance
and has sufficient power capability such as

•

B. & W. types 425 and 426 (50 and 75 ohms
respectively). It should be the last component
in the feed line (that is, nearest tbe an ten na).
Where applicable, check a phone transmitter
for modulation percentage and proper wave­
form appearance. Use your receiver with the
last I.F. stage coupled through approximately
25 pf to your wide band oscilloscope.

For the first investigation summary, let's
assume that you were successful in locating the
trouble and solving it to the satisfaction of
everyone. Your review is easy in this case.
Complete your report and file it. Each case
makes future investigations easier to solve.

For the second summary, let's assume you
were again successful in locating the trouble
but that its solution requires changes or addi­
tions (including the purchase of something
such as filter ) to the TV set because it is the
only one in the neighborhood subject to inter­
ference The problem you now face is in direct
proportion to the opposition of the complain­
ant to buy something for a set, which to him
is receiving TV signals satisfactorily In your
explanation you must fi rst put yourself into
his non-technical position, then simultaneously
point out the results of the investigation which
shows that because no other local set shows
signs of interference, the ham transmissions
are clean and his set alone has an inability to
discriminate against the strong local (ham)
signal operating on a frequency far removed
from the TV channels.

For the third summary, your investigation
shows one or more things actually wrong, or
in poor p ractice at the ham station. Usually
this results in interference to a number of
neighbors. Nearly always, the operator will
be only too glad to cooperate and make any
changes you recommend to get out of trouble.
If you ever do encounter resistance to recom­
mendations, you can only point out that you
can no longer support him against the neigh­
borhood , and while you won't "tattle" his non­
cooperative attitude, you must report that your
hands are tied in solving the problem at that
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location. You can point out to the ham that at
least one neighbor will p robably comp lain to
the FCC. Since most club TVI committees are
known to the local office, you will receive a
comp laint review fo rm to complete, and if your
report shows non-cooperation , that ham will
h ave two strikes against him initially if the
FCC steps into the case.

For the fourth summary, your investigation
shows nothing wrong at the ham stat ion, but
he is getting into one TV set badly which is
connected into a community cable system,
with other sets either having only slight inter­
ference or none at all. Obviously the trouble
here is that sufficient R.F. signal is leak ing into
the system to show up on a malfunctioning
T V set. Explain the situation to the company
who, because they are concerned ab out p ro­
tecting their system reputation , will p robably
be very quick to put a test TV set into the
home of the complainant just long enough to
show that his set alone is subject to interfer­
ence. If you find several TV sets that are being
interfered with (again, p roper ham station op­
eration ), the comm unity system p robably is
not operating correctly (examples, mismatched
lines or/and loads, poor grounds, malfunction­
ing amplifier-distribution boxes, etc ) and a
report should be given to the com pany for
their investigation, and to the local FCC office
for their fil es if the situat ion warrants it .

An examp le of reverse interference ( to the
amateur ) is wide b and noise (buzz, hum,
crackle, etc) heard in the communications re­
ceiver as a result of a faulty power system.
The cause may be a bad transformer, in ter­
mittan t line connection, p ower leakage, etc.
Noise can travel great distance s from it s
sou rce which makes its detection very difficult,
since you must work on the ground. However,
by using a p ortable receiver or your car set to
cover a wide area to determine generally the
extent and p robable source of noise, and then
using the portable set on foot, you p robably
will find the source location. The more com­
plete your investigati on is, the more effective
you will be in your contact with the power
company. Do not waste your time by going
to the front office and fi lling out some form
wh.ch starts with an office girl. Go to the
Service Department and review your case with
the supervisor, making sure you leave a copy
of your investigation for h is use.

So, enlist and serve as your area T VI com­
mittee. Once you learn the ropes by solving
a few interference cases, you really will enjoy
contributing to the benefit of hams and public
alike. . . . \VA60QP
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You've gOllO SEE Ulo BELIEVE ill
®

dry transfer

MARKING KITS lor
ELECTRONIC EQUIPMENT

" Instant Letter in g" marking kits bring you all the necessary
elements for completely marking electron ic equipme nt,
drawings, prototyp es, sche ma tics, etc. in a fast new easy­
to-use form.
Words, letters, numerals, switch patterns, arcs, etc . are
printed on a special tra nsparent carr ier film. RUbbing ove r
one of these elements wi th a ball poi nt pen releases it from
the carr ier film and adheres it to your working surface.

" Instant lette ring" words and patterns transfer to almost
any surface incl uding glass, plastic, metal ... even crackled
finished meta l. Now you can quickly mark all panels, even
especi ally calibrated two-color meter dials, tap switches,
pane l nome nc latures, pilot light jewels, sub-assemblies, cir­
cui t boards, etc. Reproduct ion qu ality " Instant Lettering"
transfers are clean and sharp, leave no background haze or
fi lm, make prototypes look like fi nished production equ ipment
and give all equipme nt and drawings a professiona l look.

TITLES FOR ELECTRONIC EllUlPMENT
This set contains hu ndreds of prep rinted ti tles researched to
give you up to 95% of all electronic mar king. For labeling,
marking , titling all electronic control panels, drawings, pro­
totypes, etc.
No. 958 - BLACK $4.95 No. 959 - WHITE.. $4.95

TERMINAL & CHASSIS MARKING KIT
Contai ns all the necessary letters , letter com binations and
numerals for marking chass is, printed circuit and termi nal
boards, rotating components, etc.
No. 9GG - BLACK $4.95 No. 9G7 - WHITE.. $4.95

METER & OIAl MARKING KIT
Arcs , dial patterns, lines, wedges, graduation li nes, swi tch
sym bols, alphabets and numerals in black, whi te an d red for
marking standard and special rotary tap SWitches , pctentt­
ometers and prototype an d especia lly calibrated meter dials.
Colors provide contrast on scales and swi tches sim plifyi ng
usage of com plex instruments .
No. 9G8 - METER & DIAL MARKI NG KIT $4.95
WRITE FOR FREE SAMPLE AND COMPLETE DETAILS

THE DATAK CORPORATION
63 . 7lst st. • Dept. 631 • Guttenberg, N. J.
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When OSCAH 1II goes into orbit, a great
many hams will be trying to communicate
within the 50-kc passband of the satellite
translator. Some form of VFO will be just as
necessary for operation here as on 20 meters.

With this need in mind, an 8 me VXO
(variable-frequency crystal oscillator ) was
constructed for use with a Heath VHF-1 Sene­
ca 6 and 2-meter transmitter. It prod uces
ample drive to the transmitter, it is extremely
stable, and the 50-kc band occupies about 90
per cent of the IOO-division dial used .

The schematic diagram is pretty much self­
exp lanatory. but a few things should be point­
ed out. The transistors used here were
21'>:2219's, but any good 30 mc or better tran ­
sistor can be used . Variable capacitor C I need
not have sections of eq ual value, nor need the
values be as much as the 365 mmfd used here.
A plain broadcast variable with unequal sec­
tions was used in this unit , with the smaller
capacity sect ion connected to the collector of
Ql.

The input frequency ra nge of the transla­
tor is 144.075 me to 144.125 me, so the crystal
frequency must be one-eigh teenth of this. The
VXO circuit pulls the oscillator frequency low­
er, so when allowance is made for the effect of
circuit capacitance, an B.OOB-mc crystal is
just abou t perfect. At this frequency it is not
difficult to pull the crystal oscillator the need­
ed 4 or 5 kilocycles.

Coil Ll , ill series with the crysta l, deter­
mines how far the d ual capacitor C l will pull
the oscilla tor frequ ency. It must have a high
Q and be self resonant higher than the crystal

10

Harl ey Gabrielson W6HEK
Robert Tellefsen W75MC/6
277 8 Tyre lla
Mountai n View, Calif .

A Coffee-Ca n

VXO

for Oscar III

frequ ency. As the inductance of L1 is in­
creased beyond a certain amount, the crys­
tal will lose control and the oscillator will
become an inferior VFO. The best results are
obtained when L1 is ad justed so that C 1 pulls
the oscillator frequency over just the range
desired and no more .

• .00. _c

" ..,
'.

DR··

Oscar I I I VXO

Coil Data

L, 20-25 " h
L~ Resonate a t 8 me. Ta p 1/3 up.
RFC Sma ll 50 ma d e.

The buffer-amplifier stage, Q2, is coupled
to the collector of Q 1 through a 50-mmfd ca­
paci tor. The smallest capacitance consistent
with adequate output should be used . Transis­
tor Q2 derives its operating bias by rectifying
rf drive from Ql. When the collector circuit
of Q2 is resonated , approximately 10 volts of
rf should be obtained.

The VXO was cons tructed all a scrap of
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perforated Fiberglas board, which was then
mounted on the rear of variable-capacitor Cl.
A hole was drilled in the bottom of a half­
pound coffee can for the shaft of Cl. Three
other holes were drilled to permit mounting
C I d irectly to the bot tom of the can . When
the ca ll is laid on its side, the bottom becomes
the frunt panel of the VXO. The rf outp ut
connector and the feed-through capacitor for
the de input are mounted on the can lid and
con nected to the circuit by short flexible leads.
.\ 11 additional hole was drilled in the lid to p er­
mit adjustment of Ll while the lid is in place .

Before adjusting the VXO, connect its out-

put through a short piece of coax to the
input of the transmitter. This is necessary be­
cause of the effect of the coax capacity on the
output coil L2. Calibrate the VXO by fully
meshing the plates of C l and adjusting Ll
to produce a two-meter output at 144 .075 me.
\ Vhen C I is unmeshed, the frequency should
he about 144 .130 me. Set C l to the middle of
its range, and peak output coil L2 [or maxi­
mum d rive to the transmitter.

On-the-air checks with this VXO show its
stability to he equal to a regular crystal os­
cillator.

\\'6I1EK, W7S\I C I6

Transistor, Hi, Hi No. Veb Ie Veb Pc 1} °c Fab PRICE
(rna ) (mw) (me) ( YEN)

A 100 yen cab ride from the Tokvo sta­
tion ge ts y Oll to a radio row that will stand
lip against anything in Chicago or New York:
Akihahara. There are rows and rows of open
air stalls, each stall a "store", and each mer­
chant a specialist. One sells electrolyt ics, an­
other disc ceramics, another J& watt resistors­
and so on down through all the parts. There's
even a knob man! Mechanical filters sell for
Y 4,950 (360 yen eq ual one dollar ). Transis­
tor transformers go for Y 140. There is a
small semantic problem, however. I don't
speak Japanese and most of them don't speak
E nglish . Hi means "yes" not "hello" there.
Finding out where the nearest jon is turns into
a major exercise III SIgn language. To com­
municate your desire for a transistor good for
a couple of watts at two meters requires more
than SIgn language. To that end data on
Japanese transistors useful at VHF was gath­
ered.

The data should he of some use to the
amateur population . Japanese transistors are of
good quality and, because of their price, are
appearing in more and more equipment. No
voltage polarities are given because this is
defined In each transistor's numerical identi­
ty. The "A" in 2SA213 stands for PNP. The
"C" in 2SC38 tells liS it is an N PN transis­
tor. The parameters given can be assumed
to be max at the specified temperature and
without heat sink. The current price IS in­

cluded in the last column not because either
\ Vayne or I have a financial interest in the
Japanese transistor market but because thc
amateur usually buys transistors by a simple
equation : most power input at highest alpha
cut-off at lowest price . . . And, it's helpful
to know ahead of time how far down In

the pocket you'll have to dig to replace one.
. . . K6QK L
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2SA2 4
2SA2 5
2SA57
2SA58
2SA61
2SA68
2SA69
2SA70
2SA7 1
2SA7 6
2SA77
2SA87
2SA90
2SA116
2SA 117
2SA11 8
2SA123
2SA134
2SA[35
2SA2 13
2SA234
2SA235
2SA238
2SA24 1
2SA242
2SA24 3
2SA244
2SA245
2SA2 46
2SA247
2SA253
2SA288
2SA289
2SA290
2SA308
2SA309
2SA310
2SA3 16
2SC1 5
2SC25
2SC26
2SC28
2SC29
2SC31
2SC32
2SC33
2SC38
2SC49
2SC 150
2SC 151
2SC 152
2SC 160

30
25
18
18
20
20
20
20
20
18
18
30
30
30
30
30
15
20
20
15
20
20
25
20
20
20
25
25
30
10
20
20
20
20
20
20
32
18
30
60
60
40
40
60
60
45
40
120
20
40
60
20

10
15
5
5
10
10
[0
10
5
5
5
10
20
[0
10
10
2
10
10
2
10
10
30
5
5
5
30
30
30
30
30
10
10
10
5
5
25
20
50
60
100
50
25
80
80
50
80
300
[00
100
100
20

O. 5
0. 5
0. 5
O. 5
O. 5
0 . 5
0.5
0.5
o. 5
0.5
0. 5
0. 5
o. 5
O. 5
O. 5
0.5
0.05
O. 5
O. 5
0. 5
0.5
0.5
1
0. 4
0 . 4
0.4
0.5
0. 8
0.5
1. 2
1.2
O. 5
0. 5
0. 5
0.3
0.3
0. 3
O. 5
5
3
5
5
5
5
5
3
8
10
1
4
4
1

60
50
55
55
100
[00
83
100
100
55
55
80
200
80
80
80
[ 5
80
80
15
80
80
200
50
50
50
200
200
100
100
200
80
80
80
50
50
100
60
750
500
500
225
11 5
1. 5W
1. 5W
150
500
800
750
750
750
125

70
70
75
75
75
75
75
75
75
75
75
85
85
85
85
85
65
85
85
65
85
85
85
75
75
75
85
85
85
85
85
85
85
85
75
75
75
75
175
150
150
150
150
150
150
150
150
175
175
[75
175
150

100
100
85
75
70
70
70
70
100
130
110
100
100
\20
11 0
100
100
\40
150
140
110
125
700
200
250
300
600
700
17S
200
450
500
600
700
450
600
450
75
180
70
250
100
100
230
280
270
200
[60
100
130
160
100

270
260

500
600
700
570
540

900

500
3900
1200
1500
1700
1300
1400
500

1400
3900
4680
4000
5800
7000
350
2400
900

860
1150
4600
540
8600
2570
2900
5100
2420
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Multiband

Vertica I

Antenna

Bruce Packha m W3UWV
Box 383, Route 2
Cockeysville, Maryland

Many hams would like to inst all a ve rtical
antenna but are stumped for a suitable de­
sign that will work for all bands and be struc­
turally strong. Hre is one such design that I

c...L L
62Md ..-... 8 2. u~

•

Schema tic of Multlband Ve rt ica l Antenna.

C = See Trap Deta il s on Figure 3 .

L = 17 turns of # 10 gauge ena meled wire
spa ced 4 turns to the inch or Illumitronics
#2404T coil stoc k.

RFC = 110 turns of #22 gouge enameled
wi re c1osewound on a 1 inch die . piece of
solid polystyrene rod . (Make a 4 inc h p iece
of rod and fill 3 inc hes of i t) .

K = Potte r-Brumf ie ld type PRSAY with a
6 volt AC coil- SPDT contacts.

12

Closeup of trop const ruction, In particular
the mount ing of the inductor.

have fou nd very successful on both counts .
The all band problem can be solved a num­

ber of ways, but after trying severa l, I decid­
ed to use a trap design. Two diameters of
the antenna tubing were used for the plates of
the capaci tor and the inductance is suppor ted
surrounding the tubing as shown in the photo­
graph of the trap. The trap was designed by
covering cardboard tubing of the size of the
aluminum tubing with aluminum foil wrap.
Thus the trap was designed in the comfort of
my basement long before the procurement of
aluminum tubing. If you are designing a tubing
capacitor where the lengths are long, you may
wish to try this idea. It will also save you
from chopping off a short length of your pre­
cious tubing just to experiment with.

The schematic of the antenna is shown in
Fig.!. The trap is resonant at 7.1 me. Because
the impedance of a parallel tuned circuit is in­
finite at resonance, the trap serves to discon­
nect the port ion of the antenna above the
trap from the portion below the trap at 7.1
me (40 meters) . The mechanical length of
the lower section is not a classic II wave
length long at 40 meters because the effective
diameter of the antenna approaches that of a
5 inch diameter cylinder. The capacitance of
such a body with respect to earth greatly re­
duces the mechanical length req uired to ob­
tain the desired electrical length.
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NOW! Your Choice of Models
FIELD

POWER CONVERTERS

FROM THE LEADER IN THE

OF TRANSISTOR

The CENTURY - 350 "NEW

Rece nt ly added to the CE NTU RY line. the 500 delivers the ext ra power tha t is
needed for hig h power mobile operat ion . A pace setter for fu ture mobile com­
munica tions wi th its ever-increasing power ra tings. the 500 is a qua lity pow e r­
house in a compact pac kag e.

Inp UI ; 12·15 V. DC
Output at 13 V. DC In.

800 at 450 MA
275 o r 325 a t 200 MA

0- 125 V Bi as
On ly $114.50

Input: 12-15 V. DC
O u tput a t 13 V. DC In.

1150 V at .4 50 MA
250/285 / 3 25 at 200 MA

0- 125 V Bias
$ 165.

In p ut: 12-15 V. DC
Output a t 13 V. DC In.

850 a t 500 MA
750 at 600 MA
6 50 at 700 MA

250/ 285 / 325 at 200 MA
0-125 V Bias

$145.

CENTURY - 500

CENTURY - 400The

The

The f irst of the CENTURY conve rters 10 be
introduced, the 400 was designed to power
a ir tr ansce ivers. w ith fea tures lh~t ma rked
it as a majo r bre akthrough in the mobi le
supp ly fi e ld . Toda y it is p roving its clai'll
across th e co un try as " the best sup p ly
money ca n b uy."

We are p ro ud 10 introduce the CENTURY 350
Converter to the amateur rad io fra ternity. Th is

latest addi tio n to the Linear Sysems' line o f
q uality co nverte rs p rovides the mobi le operator
wi th an economica l supp ly that featu res rel i­
able perfo rmance and delivers maximum power
at conservative rat ing s. Based on the desig n of
rhe CENTU RY, with its coo l, q ui et , e ffic ie nc y .
the 350 Cilr rie s the same p roven q ua lity g uaran­
tee fha l has d isting uished the prod ucts manufac­
tured by linear Sys tems.

Note the Features of the Patented ' CENTURY Design:

.. Fin ned extruded case for maxi mum he at d ie sip etic n .

.. Blec'c annod ize fo r rapid conduction of internal
hea t to the fin surfaces .

.. Pate nted circui try requi ring no high dissipa tion
s tarting re sistors .

.. Hig h degree of reg u latio n for top $$B ccereticn .
p roducing dean signals.

.. Reg u la tio n better than 10% no load to full load.

.. low rippl e d ue 10 wave shape in circui t. prod ucing
no d am agi ng spikes .

.. l ess cr it ica l of over-vo ltag e o n inp ut .

.. A uto matic circui t breaker protected .

.. Reverse polarity p roo f.

.. Cool - Quiet- Effici ent.

A POWER SUPPLY FOR EVERY APPLICATION

L/NEAR SYSTEMS
·P.... T ..... PPLO. F O R 6 05 UNIVERSITY AVENUE

INC.

LOS GATOS. CALIFORNIA
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TUBING LEGEND - See Figur e 2
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FIG 2

Construct ion of antenna.

A 1 /4inchO.D.
B 1/2 inch O.D.
C 1-1/2inchO.D.
D 2 inch O. D.
E 2 inch 0, D.
F 2 inch O. D.
G 2 inch O. D.

NOTE: All tubing is 2024 S - T 4
a lum inum with .043 wall
thickness.

\ Vhile in my installation it was Hot pos­
sible to lay rad ials about the entire 360 0 of
the base because of the house , I have not
noticed any bad effects on the radiation pat­
tern . The lengths of my radials are as long
as possible , but in no case longer than 40 feet.
The purpose of the radials is to establish a
good ground system, so if you can install
more rad ials than this and make them longer,
by all means do so. A practical limit would be
13 or 14 rad ials of 70 feet length.

As for the antenna itself, I used some un­
used sections of aluminum tower for the low­
er portion. If you don't have some tower sec­
tions handy, don't despair. The design shown
for the lower section (see Fig. 2 ) is much
stronger than req uired. is cheaper by far,

On 80 meters the trap is inductive and
this indnctance plus the total length of the
antenna serve as a ~ wave radiator. On 20 me­
ters and above, the trap is capacitive in char­
acter and therefore shortens the e lectrical
length of the antenna . The feed impedance
varies from 22 ohms to 196 ohms and RG -8/ U
was selected for the feed line.

The VSWH on 40, 20, 15 and 10 meters
is less than .2 to 1 across each of the bands.
On 80 meters we run into the perennial prob­
lem of hand width with small diameter radi­
ators. I t is imp ossible to cover more than
ubout 75 kc and remain below .2 to 1 on
VS\VH. When we tune the antenna we will
set 1Ip the radiator length for the desired por­
tion of 80 meters and let the other bands
"fall where they may". The VSW R on 80
meters will be about 3.8 to l over the entire
band uud less than .2 to l over the 70 to 80
kc band wid th just mentioned.

Xotc th e rf choke from the base of th e
antenna to ground. This choke bleeds off elec­
trostatic charges and therefore reduces the
possibility of damage to radio equipment con­
nected to the radiator. It is wound on a piece
of 1 inch solid polystryrene rod and mounted
at the base of the antenna. I t is connected
to the antenna and ground wi th copper bra id
made from the braided shield of HG-58/ U
coax.

The grounding relay is w ired in fail -safe
fashion to ground the antenna when it is not
in use. This relay is mounted inside a
3 X 4 X 5 inch Mini-Box and mounted at the
base of the antenna. Copper braid is used to
connect the relay from ground to antenna .
The box can be easily waterproofed by sealing
all seams with liquid rubber. This liquid rub­
ber is obtainable in any dim e or hardware
store.

The antenna ground sys tem consists of sev­
en radials of aluminum stranded wire buried
about 6 inches beneath the earth's surface.
A sod edger shovel can be used to slice a slot
in the ground. The aluminum wire should
then be laid in the slot and the earth tamped
shut. The result will be no scars to your lawn
from the installation. Each of th e aluminum
ground rad ials should be clamped to an alu­
minum pipe driven 3 feet into the ground at
a distance of 6 inches from the base of the
antenna. The use of an aluminum strap pre­
ven ts problems from dissimilar metals when
clamping the radials. N o spray coat or preserv­
ative was used on this ground radial connec­
tion in my installation, but an application of
liquid rubber over the entire joint would prob­
ably make a more workmanship job.
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NOW ••. 48 HOUR SHIPMENT
ALL TEXAS C R YS T AL S are m a de to e xa otin g'

s pec ific a ti ons. q ua li t y c h e c k e d . a n d u nc o n d i­
t io n a ll y g u ar-a nt eed I

... with New
TRANSISTOR
OSCILLATOR

CIRCUITS

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE
NON-OVEN CRYSTALS

send for New FREE
CRYSTAL
CATALOG

T Oil p e rfor mance a s su red w ith q ua li t y co n ­
tro lled throughout man ufac t ure . Gold o r silve r
plat in K a ct s a s elect r odes . C rys t als a re sprin~

m o u nted and s e a le d u nder v ac u u m o r filled
with in e r t ~as. Very hit..:: h (rel1 u e n cy s tab il i ty.
M a x. c u r r e n t ca pac i t y is 10 m ill iwlltt s - 5 f or
overto ne t y pe. Con fo rm ity to mi lita r y s pec ifi ­
c a t io ns g u ran tee d .
1000KC to 1600KC (Fu nd. Freq .) _ ._ .._ _

. P ri ces on Request
1601KC to 2000KC (Fund. Freq. ) _ •.,$ 5 .0 0 ea.
200 l KC to 25COKC ( F u n d . F r eq . ) _._ 4 .00 ea.
2 5 0 l KC to 5000KC ( F u n d . F req. ) _ .._ 3 .50 ea .
5001KC to 7000KC ( F u n d . Freq .) _••_ 3 .90 ea.
7 0 01 K C to J O,OOOK C (Fund. Freq .) ...• 3 .2 5 ea.
JO.oolKC to 15.000KC (Fund. Freq . ) 3.7 5 e a .
15MC to 20M C (Fund. Freq.) ....._...••••. 5.0 0 e a .

OVERTONE CRYSTALS
15MC t o 3 0 MC Th ird Overtone> •.. $ 3 .85 ea.
3 0M C t o 40MC Third O ver lone .._ •••.. 4.1 0 ea.
4 CM C 10 65M C T hird o r Fifth O v e r tone 4.50 ea .
6 5 MC to 100MC Fifth O ver tone ••••..•. 6 .00 ea .

DRAKE 2-B Receiver Crystals $4.00
(All Channe ls-Order by Frcq.)

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

SUB ·MINIATURE PRICES slightly highe,
C IT I Z E N BAND C lass "0" Cr ys t a ls· ~...._$ 2 .9 5
O v e r 5 0. 0 0 0 C il cry s tal s in s t oc k f o r a ll sets
an d c ha n n el s . bo t h H C6 / U and m in ia t ure t ype s .
T o insu r e prope r eor r ela tlo n and cor rect f r eq ,
opera tion . o r de r b y m anufa cturer model num ­
be r and c hannel.

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

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. 73-10 Iji vision of
1000 Crys tal Dri v e
FORT MYERS. FLORDA
Phone 813 WE 6 ·2109

AND
4117 W . Jeffe rson Blvd.
LOS ANGELES . CALIF.
Phone 2 13 - 7 3 1· 2 2 58

much lighter and offers a lot less wind re­
sistance than mine! I used the tower sections
for three reasons: ( 1) I had them. (2) I
wanted to use them for something and (3 )
my mind was blocked concerning a simp ler
and more effective lower section design.

If you use the more practical d esign shown
in Fig. 2, you should note the use of spacer
tubes between the two main vertical mum­
bers of the lowest section. These connections
arc important as they serve to distribute the
loads evenly among the two vertical mem­
bers.

The base of my lower section is mounted
0 11 six 1% inch high ceramic honeycomb
stand-off insulators. Since the load on these
insulators is both compression and shear. they
are of good quality. The insula tors are screw­
fastened to a fir wood block which, in turn,
is secured to a one cubic foot block of con­
crete in the earth . For the design shown, an
excellent insulator would be a large 1 quart
soft drink bottle. To install this bottle insula­
tor, the bottle should be coated generously
with petroleum jelly. After di gging a I foot
cubic hole in the ground, place the bottle on
a brick in the hole. Pour cement into the
hole and around the bottle. When the cement
is just about firm , carefully rotate the bottle
to free it slightly from the concrete. When
the cement is hard, you will be able to re­
move the insulator should it ever need replac­
ing. As a safe ty feature, you should insert a
steel or aluminum rod inside the bottle. The
length should be such that it extends up into
within l< inch of the lip. With this rod in
place, the foot of the antenna cannot slip out
should the insulator ever break.

The structural details of the trap are shown
in Fig. 3. Notice the hole through the cen­
ter line of the trap insulator. This hole pre­
vents water from lodging in the antenna and
also p revents split tubing in climates where
the water would freeze. The insulator is phe­
nolic resin reinforced cloth and is obtainable
from many plastics supply houses. I would
guess that seasoned whi te oak could also be
used if it were first coated with transformer
varnish or boiled in wax for 3 or 4 hours.
A high school wood shop or a friend can
usually be counted on to perform the simple
lathe work requi red if you don't have one . . .
(I don't ) .

After machining the plasti c insulator it
should be placed inside the smaller d iameter
tubing. Using a number 41 d rill, drill about
10 or 12 holes in the tubing and into the
insulator to at least * inch depth. Remove the
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FIG 3

1. Radio Amateur's Handbook.
2. C.Q., June and July 1954.

spacers must be in line with the through holes
of the insulator.

Carefully re-insert the small tube inside
the larger tube and place ~ inch cadmium or
nickel plated machine bolts through the as­
sembly. We now have a joint which is me­
chanically strong and electrically forms a ca­
pacitance between the large and small tubing.

.\.Iy coil was wound with # 10 wire and
supported with aluminum straps around the
large and small tubing as shown in the photo­
graphs of the trap. The wire was prevented
from shorting against its neighboring turns by
means of a split insulator made from 2 strips
of plastic . The two strips were clamped to­
gether and a hole for each turn drilled through
the parting line. All this trouble can be avoided
by using ready made coil stock. Use Illumitron­
ic Engineering #2404T coil stock material.

The antenna could be guyed from the top
of the lower section, but I chose to mount mine
on the side of the house. By using 2024S-T4
aluminum tubing of 0.043 wall thickness, the
antenna is very light and yet doesn't require
any support other than at the base and a
bracket to the house about 8 feet up from the
base. A "'V" shaped mounting bracket was con­
structed of 2 x 3 inch fi r and was painted with
redwood stain so that it would blend into the
color of the brick of my home.

Tune up of the antenna can best be don e
by means of an impedance bridge 1 and rf
signal generator. Specifically, I used an antenna
scope 2 and Heathkit rf signal generator. How
anyone who constructs and adjusts antennas
can operate without such a device is beyond
me. If you don't have one, now is an ideal
time to remedy the situation.

Connect the impedance bridge between the
antenna and the ground post. Adjust the output
of the generator driving the bridge until the
bridge null meter reads about ~f to ~ full
scale. By rotating the frequency dial of the
generator appropriately, all the dips of res­
onance will be found on the bridge null meter.
Lengthen or shorten the uppermost length of
the tube to obtain resonance at the desired
point on 80 meters. Check the other resonant
points again. They probably have shifted but
you will still find a 2 to 1 or better VSWR
across each of the bands. The antenna is fed
with RG-8/ U at the bottom of the base.

Thus far, the antenna has w ithstood winds
and gusts to 60 mph. Because of the nature of
2024S-T4 aluminum, the antenna literally
sp rings back to shape after such a blow.
Good luck and happy DX hunting!
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insulator and tap each of these holes with a
4-40 tap. Drill out each of the holes in the
aluminum tubing with a number 32 drill to
clear a 4-40 cadmium or nickel plated machine
screw. Heinsert the insulator and fasten it to
the tubing with one or two %inch long screws,
lightly. With a 1; inch drill, drill a hole all the
way through the diameter of the aluminum
tube and insulator in two places as shown in
Fig. 3 . Remove the insulator and, using a
J; inch drill , enlarge the J; inch holes in the
aluminum tubing only. Assemble the insula­
tor inside the smaller tubing permanently with
4-40 screws % inches long. We're just about
finished with the trap.

Referring to Fig . 3 again. locate two ~ inch
holes in the large aluminum tubing as shown.
Drill only the lower hole marked "A" and
drill this one only through one wall of the
tube. Now place the smaller tube inside the
larger tube and when the lower holes of each
arc lined up across the diameter, drill a ~

inch hole through the other wall of the large
tube using the ~ hole in the insulator as a
guide. Remove the drill and place a ~

inch machine bolt into this hole. Measure
the location of the other through the hole
in the insulator from the lip of the large
tube. After carefully locating this position
on the outside of the large tube, drill a hole
throu gh the large tube, through the insulator
hole already drilled and throu gh the far wall of
the large tube. Remove the II inch machine
screw and pull the small tube out. Clean up
the burrs on the inside of the large tube.

Make 4 spacers as detailed in Fig. 3. Fasten
these to the outside of the small tube with
one layer of plasti c electrical tape. These
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At your Dealer NOW!
ORAKE MOOEL RECEIVER

Model MS-4 519 9 5Matching Speaker

SPECIFICATJONS - Model R-4

FREQUENCY COVERAGE: 3.5·4.0 Mc, 7.0-7. 5 Mc.
14.0-14.5, 21.0·21.5. a nd 28.5-29 .0 Mc with
crystals supplied. Ten accessory cry stal sockets
are provided for coverage of any 10 additional
500 KC ranges between 1.5 and 30 Mc wi t h the
exception of 5.D-6.0 Mc.

SELECTIVITY : Drake tunable passband fi lter
provides:

.4 KC at 6 DB down and 2.6 KC at 60 DB down
1.2 KC at 6 DB down and 4.8 KC at 60 DB down
2.4 KC at 6 DB down and 8.2 KC at 60 DB down
4.8 KC at 6 DB down and 25 KC at 60 DB down

Selectivi ty swi tchi ng is independent of detector
and AVC switching.

I .F. FREQUENCIES: First I.F. - 5645 KC crys tal
lattice f i lter; second I.F.-50 KC tunable l / C f ilter.

STAB ILITY: less than 100 cycles after warm up.
less than 100 cycles f or 10% line voltage change.

SENSITIVITY: l ess th an ¥:z uv for 10 DB signa l
plu s noi se to noi se on all amateur bands.

MODES OF OPERATION: SSB, CW, AM. RTTY.

DIAL CALIB RATI ON: Main dial cal ibrated 0 to 500
KC and 500 to 1000 KC in 5 KC divisions. Verni er
dial ca li brated 0 to 25 KC in 1 KC divisions.

CALI BRATION ACCURACY: Better than 1 KC when
cal ibrated at nearest 100 KC point.

AVC : Ampl i fied delayed AVC having slow (.75 sec.)
or fast (.025 sec.) discharge; less than 100 micro­
second charge. AVC can also be swi tched off. 3 DB
change in AF output with 60 DB change in RF
input.

AUDIO OUTPUT: 1.4 watts max. and .5 watts at
AVC th reshold .

AUD IO OUTPUT IMPEDANCE: 4 Ohms and hi im­
pedance for ant i-vox.

ANTENNA INPUT: Nominal 52 Ohms.

SPURIOUS RESPONSES: Image reject ion more than
60 OB. 1.F. rejecti on more than 60 DB on ham
ranges. Inte rnal spurious responses in ham ranges
less t han t he equivalent 1 uv signal on the antenna.

FRONT PANEl CONTROLS: Main tun ing, AF ga in,
RF ga in , AM-SS B(CW wi t h slow AVC, fast AVC, or
AVC off. function switch, band switch xtal switch•
passband tun ing and selectivi ty , prese(ector, notch,
and headphone jack.

REAR CHASSiS JACKS AND CONTROLS: s-meter
zero, notch adju st, antenna jack, speaker jack ,
mute Ieck. anti -vox jack, accessory power socket,
and fuse post.

POWER CONSU MPTION: 50 wat ts, 120/240 VAC.
50/ 60 cyc les.

DIMENSIONS: 5t!.!" high. 10¥4" wide cabinet
depth 11% " , ove rall length 121/4 ", weight 16 lbs.

AVAILABLE ACCESSORY: Mode l MS-4 matchin g
spea ker ca binet wit h high effici ency 5 x 7 speaker.
Cabinet also houses the power supply for the T·4
or T·4X matching transmitters.
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See your distributor or write for free brochure.

R. L. DRAKE COMPANY
MIAMISBURG. OHIO

FEATURES

• linear permeability tuned VFO with 1 KC dial divisions.
• Covers ham bands 80. 40. 20. 15 meters com pletely and 28.5

to 29.0 Me of 10 meters with crysta ls furnished .

• Also covers 160 meters, Mars, Citizens Band. WWI/. Marine.
and short wave broadcasts . (With accessory crys ta ls.)

• Or will give 5 Me of continuous coverage (with accessory
crysta ls) for use with VHF converters.

• Or tunes any t en 500 KC ranges between 1.5 Me and 30 Me
with accessory crys tals; 5.0 to 6.0 Me not recommended).

• Four bandwidths of select ivity (equivalent to 4 filters) are
furnished: 0.4 KC, 1.2 KC, 2.4 KC and 4 .8 KC.

• Passband tuning
• Noise blanker t hat works on CW, 5SB, and AM; Notch filter;

and 100 KC crystal calibrator are built in.
• Crystal lattice fi lter 1st IF
• Premixed injection - Crystal oscillator and low frequency VFO

output s premixed.
• AVe with fas t attack and slow release for sse or fast release

for high speed break-in CWoAlso AVe may be switched off.
• Receives sse. AM, CWo and RTTY with ful l RF gain, complete

AVe action and accurate S-meter indication.
• Product detector for SSB/ CW- diode detector for AM.
• Excellent overload and cross modulation characteristics; in­

sensitive t o operation of nearby transmitters.
• Compact size; rugged const ruction.
• Transceive capability: May be used to transceive with the T-4

"Reciter" or T·4X Transmitter.
• 13 tubes and 7 diodes.
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Practical details in

gett ing on the air.

Let's Go

Ham TV

Experimenting with ham TV is much more
fun and interesting than working with any
other phase of communications. It's not really
expensive when you compare it to most of
th e sideband equipment presently on th e
market. And besides, it makes possible some
of the most unique eyeball QSO's that you
will ever experience!

The knowledge required to operate a ham
TV rig is very little compared to what you
would have to know to operate a commercial
TV sta tion. If you can tune up and operate
an SS 13 transmitter, you can make the few
adjustments necessary to operate television.
You can even build a camera without too
much technical knowledge.

Basic to all television systems is the elec­
tron beam which sweeps back and forth across
the pickup tube of the camera and the viewing
screen of th e television receiver. This is very
similar to the way that you read a book. The
camera and receiver are both syncronized so
that the beam is always at the same place on
both the send ing and receiving ends. In the
camera, the electron beam converts the opti­
cal image into an equivalent electrical signal
which is used to modulate the electron beam
in the picture tube at the distant receiving
point .. . thus reproducing the original scene.

One of the cheaper ways of sending a pic­
ture is by using slow-scan or FAX. Detailed
construction data " was written by WA2BCW
some years ago. This type of television gen­
erally uses a flying spot scanner of special
design and can only be used to scan slides
and other still type material. Since the scan-

• QST, Au gust & Sept. 1958, April 1960, J an. & Feb.
1961.

18

TIRED?

Eugen e Mitchell K3 DSM
352 Woodley Rd.
Merion Stn. , Po.

ning rate is so slow compared to regular tele­
vision, a special receiver incorporating a C R
tube with a slow decay must be used. Other­
wise, you would only see a line of the picture
at a time. By the time th e next line is scanned,
the fonner line would be disappearing. Be­
cause of the narrow band width, it can be used
with any phone modulator, t ransmitter, and
receiver. The scanner connects to the micro­
phone jack, and the receiving p icture circuits
connect to the audio output of th e receiver.

There is no end to the experimentat ion that
can be done with television. Recently, a com­
plete amateur color television system 0- usin g:
conventional NTSC standards was built and
tested with good results.

Cameras
Not havin g the time to build a camera or

flying spot scanner, I took the easy way out
and was able to get the RCA TV EYE, a
closed circuit television camera, at a very
reasonable price. After months of searching,
the HCA camera was obtained for $425. In­
cluded with the complete package was the
lens and vidicon. With careful hunting you
can find many similar bargain s. The RCA
TV EYE has currently been on a closeout
sale from RCA · · for $495. cash . This is a
complete package, except for lens, and in­
cludes a new vidicon with warranty.

Sylvania , Argus, Dage, and many others also
have similar cameras on the market with
prices ranging from $400-$800 and up. These
are all capable of picking up live action, slides,
and pictures with. excellent quality. Denson
Electronics of Rockville, Connecticut h andles

• QST Sept. 1960.
•• QST Nov. 1962 ( paJte 35).
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Ideal tor round table QSO and OX.
Compact, lightweight design permits
its use with TV mounting hardware
and rotators. All iridited aluminum
construction. Weight only 8% pounds.
• 10 DB gain over l/z wave dipole
• 25 DB front-to-back ratio
• VSWR at resonance - 1:1 to 1
• Band width - 1000 KCwith VSWR

under 2 to 1
• Gamma matched for 52 ohm coax

feedline
• Adjustable for center frequency.

50 to 54 MC
• Power handling capacity - 1 KW

Model COV·6 $39.90

HF-62 MOBILE

• Tunable [or 6 and 2 meter.
• low SWR.
• 4·section, heavy duty chrome pla ted

brass tubing assem bly precision fit to
avoid rattling and provide 100% elec­
trical co nlact.

• Opens to44", collapses to 22".
• Adjustable base mounts on any car

surlace and fits I " hole.
• Stainless steel adjustab le tuning rod .
• Includes 5 It. of detachable RG -58/U

coaxia l cable with Pl·259 connector.
Model HF·62 $10.44
Model HF·2, Mast only. Has same features
as Model HF-62. %-24 stud will $8
fit any standard mobile mount.... .64
See these high performance antennas
at your dealer or write us for literature.

1 antenna for 6 and 2 meters

,

I

NEW·,TRONICS CORPORATION
'~'he home of originals",

3455 Vega Avenue Cleveland, Ohio 44113

•
METER
BEAM

with

Cardioid
Pattern

a ll sorts of television eq uip ment, new and
used. Plans and parts for build ing a complete
vidicon camera are available from Denson. It
can be built for about $180 complete . The
Electron Corp . of Texas has, up 'til a while
ago, manufact ured a complete station for
ham use. Although this line has been discon­
tinued, you can find some of the equipment
at some radio distributors if vou hunt around.
There are also various army' surp lus cameras
on the market ranging in price from 815-$50.
They require slight modification but can pro­
vide a very cheap way of gett ing on live tele­
vision. Conversion details can he found in the
May 1957 isuse of CQ.

Antenna and Rece iving Equ ipment
The antenna and receiving equipment are

the simplest parts of the whole sta tion. A
simple 13 inch folded dipole can be used for
local communication with good results. I use a
13 element H y Gain yagi and a UH F corner
reflector (standard UII I' T V receiving anten­
na ) . Both make excellent transmitting and re­
ceiving an tennas with gains of about 12-15
db. The yagi costs about $13 and the corner
reflector costs about $4. The best feed line is
the new foam-fi lled tubular twin lead wh ich
costs about $3 for a hundred foot roll. This
has very little signal loss and can withstand
the weather very well. Coax and standard
twin-lead have losses that discourage their use.

For receiving, a simple UH F converte r is
used on a standard television receiver. Blond­
er Tongue has two models available for $18
and $28 which will tune down to 441 mc.
T hese arc standard models used for standard
UIIF recep tion. The if outp ut is normally
channel 5 or 6. \ Vith this output. the converte r
will tune down to about 460 me. By using
a channel 2 if the converter will receive about
44 1 me and up . This has one disadvantage.
My model BTU2S, even though it has an
rf stage, loses its sensitivity when tuned to
the channel 2 if. The oscillator and if trim­
mers inside of the converter have not been
changed because of the excellent reception
on regular UH F broadcast. However. if you
plan to use your converter only for ATV it is
recommended that you pad the oscillator the
required amount leaving the if on either chan­
nel 5 or 6 as recommended by the manufac­
turer. A homebrew converter using a nuvis­
tor rf stage is on the d rawing hoard . Hopes
are this will bring the gain back to normal for
ATV operations and still keep the converter
normal for regular UH F broadcast reception.

T ransm itters
The transmitt ing p arts of the station can

oe a very simp le, inexpensive, low power sys-
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Fig. 1. Portion of RCA camera showing
modulator and rf osc illator. Parts ore labeled
as on the schematic supplied. This is to help
in locating the changes.
C 1 : 8 -20mfd 150v e lectrolytic
To disable oscillator, lift IR24 and IR26 off
term ina l stri p.

was connected to the ocillator B plus lead in
the camera to cut it off when not in usc.
This is not necessary, but nice to have.
The switch was not mounted, nor was the
cable supplying video connected to a jack.
The wires for both come out through an open­
ing in the back right side where they arc con­
nected. 11 was done this way so they could
be removed if later it was decided they were
not needed.

"~Jl'~rh~T--------I"~

Modulator-Xmtr
Many get as far as running closed circuit

in the shack, but never get the signal on the
air. A very inexpensive video modulator and
parallel bar transmitter to put the signal from
the camera or flying spot scanner on the air
will be described at this time (See Fig. 2. ).
The rf section is a popular circuit commonly
found in UH F transm itters of this type. A sim­
ilar one is found in the ARRL handbook. The
modulator has been designed so it can be
used with almost any camera or flying spot
scanner having video output. Parts layout is
not cri tical in the video amplifier and modula­
tor. The rf section requires the proper spacing
of the plate lines and butterfly capacitor. A
large chassis was used so room for expansion
would be available. The actual size is left up
to the builder.

channel from 2-6 for monitoring purposes with
a standard TV set. The video output con­
nects to a modulator shown in Fig. 2 . It is
possible to feed a monitor with the rf from
the camera and, at the same time, run video
to the modulator of the 441 mc transmitter.
Also, a single pole single throw toggle switch

tern such as hetrodyning the rf from the cam­
era to the UHF band, modulating a single
tube parallel har transmitter, or it can be a
more expensive unit running crystal control
and much more power. The first method,
hetrodyning the camera rf, is very well de­
scribed by WI CUT in September 1962 QST.
Further on in this article, a simple way to
put video on the air will be described . This
uses a single tube oscillator as the transmit­
ter. A tripler-amplifie r for 440 me is described
in the ARRL handbook. When used with a
two-meter transmitter, it is capable of putting
a good stable 20-40 watts on the air.

TV Bands
Worthy of mention at this time is that the

~ meter band is divided into three sections
by mutu al agreement between amateurs. The
420-432 me section is used for F:\I and un­
stable oscillators; 432-436 me is used for xtul
control A~I and CW, and 436-450 me is used
for television. Violation of this agreement
would he frowned on by your fellow ama­
teurs. Since a video signal can extend as far
as 4 to 5 me from each side of the carrier
frequency, operation near band edges must
be closely watched . The %meter band is the
lowest band that ham TV can be used on be­
cause of the bandwidth that a video signal
takes lip. The slow scan system mentioned
earlier uses a bandwidth not much wider than
a phon e signa l and, therefore, is permitted on
the lower VHF bands where greater range can
be ohtained. A request was made some time
ago to allow slow-scan on 10 and 15 meters,
but was denied by the FCC.

Results of Tests
A few tests have heen run with W3HPO,

K3DOT, and K3ADS, with negative results
thus far. W3HPO uses a homebrew vidicon
camera and tripler-amplifier, d riven by a
2-meter exciter. He runs about 30-40 watts.
Although we live only a few miles apart we
haven't yet received each other's signals. This
is undoubtedly due to low sensitivity of the
receiving converter mentioned earlier. Neigh­
borhood tests with the UH F converter have
been very satisfactory. One night, a faint test
pattern was observed with call letters W3Z??
One possibility was called to my atten tion,
but it is unconfirmed.

TV Eye Camera Modificat ions
Two very simple modifications were made

to the camera unit. ( Fig. 1. ) An 8 mf elec­
trolytic capacitor was connected to the plate of
the 6U8 modulator ( IV3-A) . This comes out
of the camera via a length of RG-59j U coax.
This provides video output without rf. The
camera has an oscillator with output on any
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Coil 370·20 , . . $13.45
Co!1 376-15 112.75
COil 370-11 11.95
Coil 370·10 11.95

Mast 310·f , $12.95
Radiator Tip 370-2 , $ 9.95
Coil 370-75 , _ $15.95
Coil 370·40 $14.95

Here's NEW
AUTO-MATCH!

4db Stronger Mobile Antenna
The new Waters AUTO-MATCH - engineered to endure! Operates with only
a coil change on every ham band with maximum radiation efficiency im­
proving signal strength up to 4 db's! Top-Center loading coils are inter­
changeable and are molded in low-loss waterproof Epoxy . . . Tapered
radiator tip is stainless and adjusts to all frequencies ... High Q stable
inductance handles 500 watts of RF and at resonance presents an "Auto-

Match" of 50 ohms ... The lower mast is aircraft aluminum tubing
... upper mast of solid tapered-drawn aluminum rod. Built·in foldover
drops AUTO-MATCH to car-top level. And AUTO·MATCH fits any stand-

J ' ard base or bumper mount. Built to last for car after car and rig after
rig, you'll enjoy years of efficient mobile operation witb AUTO·
MATCH. At your distributor now.

PRICES
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Fig. 2. Modulator-Transmitter schema t ic.
Unma rked triode modulator is a 12AT7.
C I 5 mmfd butterfly (J ohnson;; 160- 2031
C2, C3 20mfd 4S0v (pa rt of 4 sect ion unit )
L1 3 inches hookup wire
L2 4 V2 inches ;:; 12 spaced 3/8 inch
L3 200 uhy peaking coil
RFC 1-5 12 turns #22 enc m. wire on SDK
or larger- V2 watt Chassis used is 11 x 17
x 4 inches

and 6.3 volts for the fil aments. A switch is
provided for opening the high voltage center
tap to cut off the high voltage during stand­
by. The two capacitors on each side of the
filter choke are part of a 4 section capacitor.
The other two sections are used in the video
amplifiers.

Audio To Go W ith Picture
There are several methods to send your

vc.ce along with your picture: 1) Use of
present lower frequency equipment; 2) Sep­
arate FM transmitter operating exactly 4.5 me
above the video carrier frequency. This is the
standard separation of video and audio and
both can be received on the television re­
ceiver; 3 ) A 4.5 mc sub-carrier fed to the

can be used for changing from transmit to
receive. The receiving converter may be left
on for monitoring purposes if the camera rf
is not used. Fortunately, we do not experi­
ence video feedback.

Power Supply
Since the camera has its own power supply,

only power to the video amp lifiers, modula­
tor, and transmitter are necessary. The supply
shown in the picture uses a fu ll wave rectifier
and supplies 250-300 volts at about 150 rna

,

Video circuits are very similar to the fa­
miliar audio circuits. \ Vhen working with
video circuits, consideration of bandwidth is
very important. It is very easy to chop off high
frequencies necessary to the video signal. The
video modulator uses no transformers since
they cut off these high frequencies. Modula­
tion is usually applied by onc of two meth­
ods : capaci tor coupling to the grid, cathode,
or plate, or connecting the modulator tube in
se ries with the plate or cathode of the final
amplifier or transmi tting tube. Polarity, the
changing of black to white and white to black,
of a video signal, can be changed by taking
the video off either the plate or cathode of a
video stage. It can be changed by adding a
single or odd number of video stages. \ Vhen
video amplifica tion is necessary you must add
two (or any even number of stages) if you
expect to keep the same polarity. Th is is
important since the American system requires
that we transmit a «negative" video signal ;
that is to say, the black areas in the televised
picture represent an increase of power while
the white represent a decrease of power. Fre­
quency multiplication of rf containing video
cannot be done without destroying the pic­
ture. This modulator can be used on other
tra nsmitt ers, and. if necessary, additional stag­
es can be added when higher power is used.
The video amplifiers and modulators are
basically the Same as audio amplifiers and
modulators. The ga in control is adjusted un til
u good clear picture is visible indicating prop­
er modulation level.

Care must be taken to make sure that you
stay within the band. Frequency can be
checked with the UHF converter connected to
the television set and by using leacher wires
coupled to the tank circuit. Use of leacher
wires is covered in the AHRL handbook. The
transm itter was worked the fi rst time into a
dummy load. After frequency was checked,
the yagi and corner reflector were tried and
frequen cy rechecked. Changing anything in
the antenna circuit changes frequency slight­
ly. Frequency adjustments can be made by
turning the butterfly capacitor in the plate
lines. Frequency is mainly controlled by the
length of the two parallel wires which are ~

wave-length. Very little drift can be detected
in the transmitter.

Switching from transmit to receive requires
cutting off the transmitter and changing the
antennas if you use one for both transmit­
ting and receiving. Using two antennas is
recommended since the corner reflectors are
available at reasonable cost, eliminating losses
in antenna switching. Either relays or switches
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U p-to- t he-m inute
sou rce book cover ing
the use of T ra nsist o rs
i n all types of
Com m u n icatio ns
Equipment circu it ry.

a va luable boo k by
Donald L. Stoner, W6TNS

Lester A. Earnshaw, lL1AU

EDITORS and ENGINEERS, Ltd.

Bu ild Practical Equip ment:
• New ampl ifier designs
• New transmitters
• New receivers,

t ransceivers

Get the latest "How-to-Build" data in the

Famous RADIO HANDBOOK

Book No. 044 At your distrib u tor . . $500
(foreign $5.50)

HERE'S THE NEWEST KNOW-HOW ON

Transistorized
Communications

Equipment!

Here's t he handbook providing the latest data
on t he design, construction, and operation of
communications equipment using the solid ­
state c i rcu it ry. Covers equipment for both
amateur rad io and commercial applications.
Provides a thorough understanding of bas ic
theory, and offers a comprehensive series of
practical construct ion projects, including
amplifiers, VHF equipment, single sideband
exciters, and a complete 5.5.8. transceiver.
This is a book every amateur, builder, and
designer will want in his library.

Book No. 166 $9 50At your
d istributor .. •
(Foreign $10.50)

Gives extensive, simplified theory. Prov ides
latest design and const ruction data for a wide
range of advanced amateur equipment. All
data is original and up-to -date. Clearly in­
dexed; illust rated; hardbound. 805 pages. N~
other book like it for bu ilders and designers!

OR DER FR OM YOUR ElECTRONIC PARTS DISTRIBUTOR
I f li e can not supply , send _ h is n llme a nel(j you, "mitto n" ond Y'C wul .hip.

N ew Augusta , Indiana

Dealers: Electronic dist ributors , order f rom us. Bookstores,
libraries , newsdealers, order f rom Baker & Tayl or Co.,
Hill side, N.J. or Momence, II I. Export (except Canada), order
f rom H. M. Snyder Co., 440 Park Ave. South, New York 1001&.

.. . K3DS~(

• One good way to do this and at the some
time keep up to date on the latest deve lopme nts
in ATV is to subscribe to ATV EXPER IMENTER.
$2 .00 per year from 73.

video modulator which will add the audio to
the video signal on the same carrier.

When transmitting audio and video at th e
same time, you must Jog the transmissions
accord ingly.

In Conclusion

I have written this article with the hope
of interesting more hams to join in on some
real fun. After building a TV rig, or even
buying one, you want to learn what is going
on inside of the equipment . Video theory is
not really so complicated .

If you are interested in amateur TV, or if
you are already on TV, make yourselves
known so we can help each other and swap
notes." There are quite a few on TV looking
for sched ules. More theory on this subject can
be found in tbe Amateur TV Anthology, pub­
lished by 73 Magazine.

Being a student in school I haven't had the
time I would like to have to experiment with
TV. Come vacation though, K3DS~1 will be
buzzing with experiments. Keep a sharp eye
out for our CQ-TV!

Thot Professional Touch

Many constructors do not put a top grade
finish on their home-brew gear. Most hard­
wares now carry <hammer-tone' paint in spray
cans, in silver, charcoal black. blue, green and
copper. All of these carefully applied from
the aerosol cans do a fine professional job
of panel finishing.

Black crackle and other hlack fin ishes are
easy to refinish with Rust-oleum No. 634 Fast
Drying Black. Sprayed lightly on dingy black
crackle, after washing it with Spic and Span,
it results in a display room finish. Trick is to
spray very lightly, not enough to mask the
texture.

To make the spray paints stick to almost
any finish, wash with paint thinner or a good
detergent, and dry before painting. Keep it
free of finger marks, and allow it to dry a
fair period, and a top quality professional
finish is available in any shack. (A big help is
resisting the impulse to put it all on in one
coat, several thin coats work much better. )

. . . Jack Bayha W8BPY
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Sumner Weisman WI V IV
43 Agnes Drive
Fra mingha m, Massachusetts

Solid State SSB

Power Supply

F IG,

A

radio are A, single sideband , and B. trans­
ceiver operation. It follows, therefore, that
up-to-date amateurs are combining 1, 2, A,
and B, and constructing solid state power
supplies for their transceivers. Marry trans­
ceiver manufacturers, of course, arc doing the
same. While many hams would hesitate to
attempt the construction of a 5SB transceiver.
$50 or $100 or more can be saved by building
at least the power supply, a comparatively
simple job.

A typical ham's junkbox, ( if there is such
a thing ) may likely contain close to all the
components required, keeping the cash outlay
to an absolute minimum. Every necessary
component is also available on the surplus
market at large savings.

The power supply described here was built
for the Health HW-1 2, 22, and 32 single band
200 wat t PEP transceivers. The requirements,
however, are representative of many on the
market. It delivers about 800 vdc at 250 rna
peak, 2.50 vdc at 100 rna -1 24 vdc for grid
bias, and 12.6 vac fil ament voltage. The bias
features zener regulation, and the entire sup­
ply has proven very satisfactory in service.

Quest ions and Answers
Q. My exis ting power transformer, in a full
wave rectifier supply, will on ly give about
half the de voltage needed for transceiver
final. Must I get a new one?
A. Silicon rectifiers lend themselves beauti-

f
FILTER VO(

L--,-~

B

Fig. 1
a. Fu ll wove rectifier
b. Full wove bridge rectifie r

supplies. The recognized trend today is to
"serniconductorize" all three types, sending
countless 5Y3's, 5R4's, and 866's to the junk­
box. Two further trends of modern amateur

At the risk of over-generalization, it call be
said that all ham power supplies can be
broken down into three types : 1, low power
receiver supplies; 2, medium power transmit­
ter supp lies; and 3, high power transmitter

Ta ble I

Choke Input Filter Capaci tor Input Filter

Full Wave Full Wave Full Wave Full Wove
Rect. Bridge Rect . Bridge

PIV 2.8 x vac 1.4xvae 2.8 x vac 1.4 x vee
Rectifier .5 x ide .5 x ide .5 x ide .5 x ide
Current ra ting

voe 1.13xvdc 1.13xvde .8 5 x vdc .8 5 x vde
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Fig . 2 Transceiver power supp ly

C l , C2- .001 mfd , 1000 vd c cera m ic d isc
C3, C4- 30 mfd, 500 'Ide t ubular elect rolyt ic
C5·C8- 20 mfd, 450 vdc t ubular electroly tic
C R I· C R I3-I X 547. 600 P I V 750 rna silicon rectifier
C RI 4, C HI 5-1 X .303 9. 62 v, I w acncr d iod e
F I-4 a mp fuse
1I- X E ·51 n eon indicato r lamp
L I - 8 h. 250 rna fi lter choke
L 2- 8.5 h. 125 rna filt er choke
L 3- Sa me as L2
:\11- 0-1 kv voltmeter , I rna movement

P ar ts List
1<1 - 27Dk }4 watt
R2, R 3-150k, 2 watt
1<' - SDk, 2S watt wirewound
1< 5- 1 m CK. ± I %. 1 watt
R6-7S0 ohm, 10 watt wirewound
1<7- 15 ohm, }4 watt
R8- 560 ohm , }4 watt
R9-4.7k , ~ watt
S W I-spst tOl{l{le o r rota r y switch
Tl - 800 vet 300 ma, 6.3 'lac 6 amps, 6.3 'lac 6 a mps
T2-6.3 vac 1 amp

fully to full wave bridge supplies, since 11 0

filament transformers are needed. This wiII
give the req uired voltage output,
Q, Using a full wave bridge supply for the
high voltage, won' t I need another trans­
former for the low voltage receiver and trans­
mitter stages?
A. 1\0. T he transformer secondary center tap
p rovides, when fil tered , approximately hal f
the D C IL V. output for the low level stages .
Q. Should the bridge supp ly ose a capacitor­
input or choke-inp ut Illter?
A. While a capacitor-inp ut filter will give a
higher output voltage, the choke-inp ut has
mu ch better regulation characteristics, and is
recommended .
Q. How can I tell what current ratings and
peak-inverse voltage ( PI\' ) ratings my silicon
rectifiers should hnve?

FEBRUARY 1965

A. See T able I , for both full wave ( 2 d iode )
and full wave bridge (4 d iode ) rectifiers.

Q. Are surge resistors needed in series with
the rectifiers?

A. Only with a capaci to r-input filter. In a
choke-input filter, the inductor itself presents
a suffi ciently high impedance to protect the
diodes. When using surge resistors, remember
that at the instant the supply is turned on,
the input capacitor has no charge across it.
Until it is charged , an abnormally high cur­
rent is d rawn from the supply through the
rectifiers. This current must cause a large
voltage drop across the surge resistors, to
avoid exceeding the rectifier ratings. On the
other hand , making them too large will de­
crease power supply efficiency. 10 or 20 ohms,
1 watt, in series with each leg, is adequate for
this type of supply.

25



Q. Can silicon rectifiers, like capacitors, be
wired in series to increase the voltage ratings?
A. Yes, any number can be used in each leg,
until the required PlV is reached. The writer
is presently planning a 3 KV linear amplifier
supply, using strings of 600V PIV rectifiers.

Q. \Vhen silicon rectifiers are wired in series,
is it necessary to use capacitors and/ or re­
sis tors across each diode for voltage equaliza­
tion?
A. Yes. For optimum protection, both should
he used. About 0.01 mfd at 600vdc is correct
for the d iodes used here, shunted by 1
megohm, I watt resistors.
Q. Is a large, high-voltage oil filled capacitor
better than several tubular electrolytics in

. ?series:

A. No. The electrolytics are much less ex­
pensive, take up less room, and are no differ­
ent electrically for this purpose. Use voltage­
equalizing resistors across each capacitor,
proportional to the voltage ratings.
Q. Won't a bridge supply giving twice the
transformer's rated voltage, only give half the
rated current?
A. No. Generally, a transformer can deliver
at least twice as much peak current as its
rated de value, especially at the low duty
cycles usually associated with voice fre­
quencles.

TI , the power transformer, was acquired
several years ago as «new surplus." It is rated
at 800 vet @ 300 rna de. The filament wind­
in gs are rated at 6 amps. The bias trans­
former, T2, is simply a 6.3 volt filament trans­
former wired backwards. If this is not
available, a 1: 1 120v transformer could be
used across the ac line. The high voltage
portion is a full wave bridge rectifier. using
12 600v PIV silicon rectifiers. It is filtered by
a single "L" filter consisting of Ll , C3 and
C4 . 1\2 and R3 eq ualize the voltage across the
filter capacitors . R4 is a bleeder resistor, and
has three functions: it discharges the filt er
capacitors for safety, it helps to regulate the
output voltage, and it keeps the output volt­
age, when unloaded, from climbing above
the capacitor voltage ratings. Because of the
quiescent current of the fin al amplifier, very
little bleeder current is required.

~Il is a 1000v voltmeter. A milliammeter in
series with the load would have been more
typical. but it was desired to monitor v?ltage
regulation rather than load current. It IS op ­
tional, and either, or both, can be used.

The low voltage, from the transformer
center tap, after being well filtered, supplies

26

the receiver section and the low lever trans­
mitter stages. L2 and L3 are also surplus
units , and are actually one tapped inductor.
R6 is a dropping resistor to obtain the correct
outp ut voltage.

The bias voltage is half-wave rectified by
CR 13. R7 is a surge resistor, and p rotects
the rectifier. CR 14 and CR 15 are 62 volt,
I watt zener diodes, giving constant bias volt­
age regardless of line variations. Very little
output current is drawn from the bias supply.

\Vhen wiring the filament windings in se­
ries, a voltmeter across the output will read
either zero volts or 12.6 volts ac. 1£ zero is
read, reverse one of the windings, so that they
add rather then cancel.

One side of the primary winding is con­
nected through the transceiver function
switch to the line, so that the power supply
can be switched on with the transceiver. S\V
1 is a high/low power switch . Since the
power supply is solid state, there are no fil a­
ments to warm up. and the full output volt­
age is at the terminals immediately upon
switching on. This is very hard on the trans­
mitter tubes, since their filaments have not
vet heated. With SW 1 open, there will be
;10 voltage at th e low voltage outp ut, and only
half the normal voltage at the high voltage
terminals. Full bias, however. will be sup­
plied . After allowing filaments to heat for a
minute or so, the switch can be closed, ap­
plying full voltage. This should len gthen t~lbe

life appreciably. While a SPST toggle SWItch
has worked fine in the writer's supply with no
sign of arcing, it may be desired to lise a
ceram ic wafer switch with a higher voltage
rating. Of course, the same thing can he done
with a time delay relay.

Much wiring can be eliminated. if desired,
by purchasing a packaged bridge rectifier
unit. These contain the silicon rectifier bridge.
with all the required voltage equalizing re­
sistors and capacitors. in a compact potted
package with four terminals. One such unit
is the Oz Pak, developed for W estinghouse by
Ozzie Jaeger, K30KX.o

This power supply exhibits many advan­
tages over vacuum tube types. The rectifiers
run stone cold, there is much less voltage
drop across them , they don't require amperes
of filament current. they don't shatter when
you drop them, and they certainly take up
less room, As for price. at least one large
surplus house is selling 600 volt PIV units
for 36c each . Enough reasons?

WIVIV• •

.. West ingboose Semicond uctor D ivision, Young .....ood,
P a.
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NEW!...2 METER-6 METER
RF POWER AMPLIFIERS

MOTe power in the VH F band ! ... a nd there is plenty
of it in the new Gonset 2 and 6 Meter RF Power
Ampl ifiers . Model 903A (2 meter) and Model 913A
(6 meter) has a power input of JOO wall in all modes
of ope ratio n. A 4X 150A is used in the fi nal, and
the equipment is rated for CCAS· service. Only 5
watts is req uired to drive the 903A and 913A to
f ull rated output. Output impedance is 50 ohm s
nominal with an input impedance of 50 to 75 ohms.
The all solid state power supply is self-contained
within the amplifier chassis. A ll stages are metered
and all contro ls are on the front panel for ease of
operation . T he new linear amplifiers may be used
with any of the fa mous Gonse t Com m unica to r
series, as well as being ideally compatible fo r the
new Gonser Sidewinde r series.

Amate u r N et Pri c e $299.00
»Co nnnnous Commercial and Amateur S ervice .

.•. COMES IN

from

GO~SET

SIDEWINDER SPECIFICATIONS :

•

NEW! ...GONSET SIDEWINDER
6 METER SSB-AM-CW TRANSCEIVER
The new Gonser Model 910A Sidewinder offers
coverage of the enti re 6 meter band in 1 mc seg­
me nts. Li ke it s mate - the Model 900A 2 meter
Sidewinder - this ultra-compact transceiver features
all-transistor receiver and power supply and par­
ti all y tra nsistorized transmitter (e xce pt mi xer,
driver, and fin al stages ). Designed for mobi le or fixed
communications, the unit o pera tes wi th separate AC
(shown above) o r DC power supplies .

TRANSM ITT ER :
Power In p u t :

Sp u r ious Suppreqston :
Ca rr ier Suppression:
Unwanted Sideband

Suppression : VFO or
Crystal Control

RECEIVER :
Frequency Stability:

Sensi tiv i ty :

Select iv i ty :

Sp u ri ous Reject ion :
Image Rej ect ion :

AM ATEU R N ET :
AC Power Su p ply
DC Power Su p ply

20 w atts PEP (SSB)
6 watts A M
20 Walts CW
-40 db
- 50 d b on SS B

-40 db

Highly stable increm en t al
tuning utilizes same VFO
as transmitter
% p.v or better for 10
dbS + N

N
La ttice cryst a l f ilter for
bot h receiver and t ra nsm itter
- 50 d b or b etter
-50 d b (bot h receiv er and
transm itt er utilize double
convers ion)
$399.50
$ 67 .7 5
s 79.50

ANOTHER NEWSWORTHY NOTE: the Gonset GSB·201 Linear Amplifier was recently increased
[rom 1500 to 2000 watts PEP (SSB). For those who operate on 10 to 80 meters -s tlse GSB·20 J
is a natural companion lor any oj today's exciters.

WOULD YOU LIKE TO BE PLACED ON OUR
NEW PRODUCT MAILING lIST1

We'll send you complete information on
the products above an d keep you in fo rmed
of new Gonset developments from time t o
t im e. Merely w ri te Dept ST1

FEBRUARY 1965

~GONSET, INC.
ALTEC LANSING CORPORATION

!1l i?'0:7 A Subsidiary of Ling·Temco-Vought, Inc.
1515 SOUTH MANCHESTER AVENUE, ANAHEIM, CAL.IF.

D l ~'" .. ~c
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Roge r Taylor K9ALD
2811 William St.
Champaign, 111 .

Handy Dandy Zeners
Rs• Now the maximum current the load will
draw is O.4a. The voltage drop across R~

( 17-12 = 5 ) at 0.40 requires: 1\, = .~ = 12.5
ohms. However, in order to have the zener
regulating the voltage, we must also supply
enough current at 12 volts to be well down on
the breakdown portion of the curve. From the
graph ( Fig. I ), supposing it was 12 volts in-

+

+ -

+ INTERSTAGE
COUPL ING

RS FUSE

OVER VOLTAG E PROTECT ION
(SUCH f:>S FOR ELECTROLYTIC
CAPACITO RS I

FIG.5

+

no
L.:gAD

+0-- -

R.

+

"
ORIGNAL
CIRCUI T

115 AC

FIG 4

LI NE REGULATOR
Rs

+0--

Fig . 4 con be used for lowering and regulat­
ing the c .c . voltage to a constant load. This
protects del icate equipment from line fluc ­
tuations.

Fig . 5. W hen V2 exceeds the voltage rating
of the zener, it draws a la rge cur ren t, caus ­
ing the fuse to blow. Zl must be able to
withstand the cur rent su rge.

stead of 30, 100 mo. is well down on the
curve. So we will supply the zener with 100
ma, of current. The total current drawn will
be O.4a for the load plus 0.10 for the zener.
Thus to drop 5 volts across R8 at a current of
0.50 requires: 1\, = .~= l Or! . Isn' t that handy?
Now at full load the voltage is 12 volts . What
happens when we remove the load? We still
must d raw 0.5a through R8 to stay at 12 volts.
Now as the voltage tries to rise, the zener

' 0 T l
fORWARD

'lCHARACTERISTIC •-• '0 I

=R
TYPICAl fOR -••10 & 50 WATT <

•
DIODES "

' 0 ' 0 "
I 0 .' '.0 ,.,

V. ( VOl T S~

.100

RE VERSE
I- CHARACTERiSTIC

.20 0 (TYPICAL fOR

10MJ Ol i

'"

\Vith the advent of transistorized gear,
there has developed a need for low voltage
regulators. One of the devices used for this
purpose is the silicon zener diode. A simplified
characteristic curve is shown in Fig. 1. The
left hand portion of the curve is the portion
we are interested in. Notice that when acting
as a zener, the diode is reverse biased, i.e. the
positive supply voltage is connected to the
ca thode. On the curve, current is plotted ver­
tica lly; voltage is plotted horizontally. Notice
that if a voltage in excess of either V! or v.r
is applied across the diode a very large cur­
rent can How, thus destroying the diode. For
this reason, enough impedance must be con­
nected in series with the diode to limit the
current to a safe value.

Suppose we want a regulated 12 volt sup­
ply from the unregulated 17 volt output of a
rectifier, and the load current varies from
zero to 400 milliamperes, (0.40) . Suppose we
choose a zener which has its breakdown volt­
age at 12 volts instead of 30 volts. The volt­
age across the zener will always be twelve
as long as we drop no more than 5 volts across

FILAMENT PROTECTION
CI RCUIT FOR MOBILE
EQUIP MENT

F I G. 3

Fig . 6 . The voltage ac ross Zl cannot exceed
the ra t ing of Zl, thus protecti ng the meter
from excessive cu rrent flow, jf Vin is too lorge.

Fig. 7 . Since the voltage across Z, is constant
rega rdless of the current f low through it, it
acts as a very low impedance to an a .c. sig ­
nal. To a .c . it looks like a large capacitor.

RS

12 V

FIG ,2

Fig. 2. Basic circuit.

~CAR
:- BATT. '2 V

ZENER

PROTECTED
CIRCUIT

FIG 6

-

f iG 7
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FIG. 8 FIG.9

draws more and more current until the voltage
drop across H, reduces the output to the
zener voltage at the current value needed,
which is still just about 12 volts. At no load
the zener is drawing the full 0.5a needed to
hold the voltage at 12 volts. Thus, no matter
what the load, within the design limits, the
voltage w ill remai n at twelve volts. However,
the zener regulates by turning power into
heat. \Vith twelve volts across it, and 0 .5a
of current passing through it , the zener is
dissipating 6 watts. A ten watt zener can
safely dissipate this power if mounted on a
good heat sink (not just a chassis!!) . Notice
that the zener can also regulate a varying in­
put. The input call rise to any value, and the
zener w ill still regulate. However care must be
taken that the power dissipated does not ex­
ceed the ra tings. The input voltage can drop

V"1 2V 12V
AC

SERI ES ST RING
FlLAMENT PROTECTOR

12 V PT.

SCREEN
BI AS---

, ~

HOD
AS ok

-

CAT
81

1501/
exs v .----j ZENER

RA 450 1/
ELEct

TO INCREASE VOLTAGE
RATIN G OF CO MPONENTS

+

SHlHT FILAMENT PROTECTOR
RS

£Hr-"'6'-:' ill

. . . K9ALD

See the HUSTLER at your dealer or write
us for literature.

by NEW-TRONICS
the home of originals!

HUSTLER is the mobile antenna that has
won the widest praise from everyone that
has used it. For really reaching out, and
for exceptional results on every band, the
HUSTLER has no equal. For unbiased opi­
nion of performan ce, ask any HUSTLER
user . .. there a re thousands of them .

EX PANDE D SCALE
VOLT MET ER

+~

+
+

t-~": CARBON
MIKE

FIG, to FIG, I I

Fig. 1 1. Z eners can a lso be used as biasing
elements, elimi nat ing the need for bypass
capaci tors. In addit ion, the bios voltage is
very well regu lated.

until the voltage at the zener terminals drops
below 12 volts. In this case : Aa X IOn = 4
volts 12 + 4 = 16 volts at the input. The
number of circuits using zeners is growing
constantly. A few of these which might be
of interest to hams are shown below.

MIKE BIAS

FIG.12 FIG. 13

Just think of the zener as a simple battery
that you have to put some current into instead
of taking it out, and you will probably think
of hundreds of additional uses.
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M. H. Gonsior W6VFR
418 EI Adobe Ploce
Fullerton, Colif.

Cooling Notes

on the

4-1000A

o-REDUCED­
L.,--<:f"/ STAN DBY

110 , o-NORMAL(l15)

[ H.V. PRI.

Before and after filament circuit .Fig. 1.

R
115

This system has been in use in the author's
ampli fier for over three years with excellent
results. It also prevents diode noise genera­
tion in the amplifier as well. Of course, many
other combinations are possible with this relay
using additional contacts, such as shorting
the receiver input and any other switching
frills which one might wish to incorporate.

Thirdly, change an existing Eimac SK 500
socket for their new and improved SK 510. It
is a very small investment which will pay
off in increased cooling efficiency, thus per­
mitting a further reduction in blower capacity.
Unfortunately, the mounting holes do not
match in these sockets, but an adaptor plate
( F ig. 3) solves this p roblem or otherwise some
re-drilling is necessary on the existing chassis.
Because of the plastic body, a low inductance
grounding bus was used to return all grounds
to a common point at the socket. A word of
caution regarding the cooling system. Some
operators have lost tubes due to cracked glass
in the base caused by failure to adequately
cool the tube after all power has been turned
off. Here, a time delay relay or other switch-

~

Fig . 4 .

Numerous articles have been published
concerning the very effec tive use of the Eimac
4-1000A as all rf linear amplifier, particularly
for grounded gri ll, zero bias class B operation.
The purpose of this article is to provide
some pract ical approaches toward the mini­
mization of heat, wasted power, and conse­
quent reduct ion in the blower noise and re­
quirements for this exceptional tube.

The first consideration was placed upon the
filament voltage during standby. In consulta­
tion with the Power Grid Division of Eimac,
they advised that any reduction in standby
voltage will favorably affect the tube life so
long as plate current is not being drawn un­
der these conditions. Following this ap­
proach, a design change was incorporated us­
ing an SPDT relay actuated by the primary
voltage of the high voltage power transform­
er to switch from the normal to a reduced,
standby filament voltage in the order of ~

or less. ( F ig. 1 ) The blower motor may be
switched along with the filament primary
since the base seal temperature of the tube
will now be correspondingly reduced. The re­
sults? Less noise, heat, power consumption,
and filamen t thermal shock associated with in­
stant heating at full voltage.

Secondly, it is desirable to eliminate plate
current when the plate sup ply is on and the
VOX is open. A very simple 33k five watt
wire wound resistor is placed in the filament
center tap to ground. In parallel with this re­
sitar is an SPST relay, whose coil is energized
through the VOX relay (F ig. 2 ). This shorts
out the self-bias when the VOX relay closes.
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Fig . 3. Mounting p late .

some help in this area. E imac specifies that
th e 4-1000A requires 20 c.f.m. at 0.6 of an
inch of pressure for a 1000 watts of continuous
plate dissipation up to 30 mcs. with the
SK 500 socket. The pressure requirement re­
fers to "the corresponding drop across the
socket of 0.6 inch of water column." By most
common air requirements for amateur service,
this is on the high side with respect to the
back pressure, but it was rated with the
older. SK 500 socket. Under intermittent du­
t y, such as SSB or CW operation, using the
improvements described, one may readily see
that the forced air needs were mainly back
pressure, and the requirements of the tube
are now relatively reasonable for amateur op­
oration. Guesstimating on these bases, it is
probable that the blower requirement may
now be conservatively rated at 20 c.f.m . at
0.4 inches of p ressure.

The use of the methods described will tend
to increase the tube life while decreasing the
wasted heat in the shack. Further, some of
the annoying blower noise may be eliminated
as a result of the reduced forced air req uire­
ments .

. . . W 6VFH

•

33 K
5W

75
V

Fig . 2. Befo re a nd afte r cathode circu it.

i~g will preclude this type of failure by run­
nmg the blower for 30 seconds to one minute
after all plate and filament power have been
turned off.

Lastly, as a furth er means of reducing the
back pressure, alternate pairs of holes in the
4-1000A metal base are removed ( F ig. 4 ) wi th
a d iagonal cutters. Check the orientation of
the holes with respect to the grounding clips
for optimum layout. Of course the rough ed ges
should be carefully smoothed with a file after
th e surgery to eliminate any turbulence. The
al uminum or b rass is relatively soft and cuts
easily. There is still very adequate mechanical
strength after th is chan ge, and a noticeable
improvement in air flow results. However, the
limiting consideration of the air flow through
the sys tem is the micalex base of the tube
which is quite restricted and generates con­
sidera ble turbulence. The new SK 510 socket
assists in this area with 6 points of relief,
one at each of the pin connections, and one
between pins 1 and 5. This permits some air
to flow around the tube base instead of
through it and fu rther assists in cooling the
plate seal as well as the individual tube pins.
A word of caution : use two pairs of pliers
if one wishes to bend the lug connectors on
the SK 5 10 as they are brittle at their base.
The author broke the fi rst lug in preparation
for wiring. Better yet, don't bend the lugs,
solder to their base instead.

Hegarding forced air requiremen ts, bear in
mind that the tube life is related to its oper­
ating temperature (Cl) . Blower noise is
usually dependent upon the combination of
speed, blade pitch, balance, bearings, motor
design, and mounting. In general, these fea­
tures come only with quality and consequent
cost, although the surplus market has been of
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TELREX LABORATORIES
ASBURY PARK, NEW JERSEY

WrIte
for TElREX

Pl65

Mfd.
under Pat.
2,576,929

~ "BALUN" FED INVERTED "V" ANTENNA KITS
'" SIMPLE·TO·INSTALL. HI·PERFORMANCE ANTENNA SYSTEMS:

1 KW P.E.P. Mono-Band Kit lKMBl V/81K . .. $19.95*
2 KW P.E.P. Mono -Band Kit 2KMBIV/81K .. , $22.95*

*Kit comprises, encapsulated, " Balun," ccppe rwe td insulators
plus installation and adjustment Inst ruc tion s for' any Mon o~
band 80 thru 10 Meters . Also available 2, 3, 4, 5 Band Mode ls,
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120 Watts Mobile on 2M
Part II

Last month we presented the eon­
struction details and schematic for
this transmitter. Now here are step
by step instructions for tuning and
adjusting it.
Start by placing "spot-operate" switch on

front panel in "spot" position. Connect nega­
tive terminal of VTV~I to lOOK grid-leak of
6£B8 triode stage. Insert crystal between 8
and 8 .222 me in socket. Tune LI and L4
for maximum \'TV~I indication.

Then remove power and disconnect 100­
ohm resistor in second 6360 B+ circuit from
300-volt line. Connect VTV~ [ negative lead,
through Z-144 rf choke, to center-tap of L6.
Reapply power, switch "spot-operate" to
"operate," and key transmitter. Tune Cl and
C3 for maximum voltage. Adjust C2 to im­
prove VTVJ\ l reading. W e fou nd the setting
of C2, incidentally, to be very critical.

Remove power, reconnect resistor, and dis­
connect power from both screen and plate of
second 6360. Move the VTV M lead (with rf
choke ) to center-tap of L8. Reapply power,
key transmitter, and tune C4 and C5 for
maximum . Also touch up C3, in case the
circuit was dctuned by the presence of the
VTV~I lead .

Remove power, reconnect voltages to
screen and plate of 6360, and switch meter
switch to Ig position. Key rig and adjust C6

Front- panel controls of the 120 -watt 2 -meter
rig are crystal switch (12- posit ionl at top
left; pla te tun ing above meter; link <out­
put ) tuning just to right of plate tuning;
meter switch at lowe r left; and drive con­
trol at lower right. Left -hand togg le switc h
is spot-operate switch, other togg le is trans­
mit- standby for tuneup purposes. Pilot lamp
at le ft of meter completes the lineup.
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Jim Speck, W 5PPE
S4 21 N. Military
Oklahoma City, Oklo .

for maximum grid current. At least a mid­
scale reading should be obtained, and don't
be alarmed if the needle goes completely oIT­
scal e. Just reduce the drive with the front­
panel drive control and continue tune-up for
your peak.

The second 6360 may require neutraliza­
tion ; ours did. It's accomplished by discon­
necting one fi lament lead from the tube
socket and connecting l ~-inch lengths of
hookup wire to plate pins 6 and 8 . Key the
rig and connect an rf VTV~( at the output
terminals (the built- in rf voltmeter gives a
starting point but is not really sensitive
enough for the final stages of the job ) .
Adjust the length and position of the wires
on pins 6 and 8 for minimum indicated out­
put. We ended up with the wires spaced
about % inch from the grid pins. After
neutralization, reconnect the Rlament lead.

Before completing the final-stage tuneup ,
the exciter stages should be broad-banded .
Use three crystals, one at each extreme of the
band segments you want to cover and one
near the midpoint. We used an 8000 kc, an
8061, and an 8200, since we wanted to cover
the entire band but most operation was to he
on either 144.010 or 145.098.

Perform initial tuneup with the midpoint
crystal. Plug in the band-edge crystal (either
one ) and adjust C3 and C5 for maximum
drive. With the other band-edge crystal,
ad just CI and C4. Recheck with the midpoint
rock. Grid current in the 5894 should be
approximately equal with all three. If mid­
point is too low, raise it slightly by tuning
CI, C3, C4, or C5 slightly. If it's too high,
increase coupling between L5 and L6 by
bending the two coils slightly closer together.
If you have at least mid-scale grid -current
reading, however, you really have little need
to worry.

Plate tuning is conventional; dip plate
current with the dual-If mmfd capacitor.
Output load ing is con trolled both by position

73 MAGAZINE



Treat Yourself To Something New & Neat

THE BAND FILTER SYSTEM
Use with your present transceiver or transmitter-receiver combination, sse and AM, fixed or mobile.

all makes and models!

Functions on both the transmit and the receive modes - Uses a COLLINS MECHANICAL FILTER
Equally potent on SSB and AM!

BAND FI LTER--

-
1

Model 8·34C Control
Console.

Model B·32E Band Filter
Electronic Unit.

PROVIDES THE FOLLOWING FEATURES:
THE RECEIVE MODE

FOR THE FIRST TIME - ad d the new dimension of low or high cut continuously adjustable steep-skirted me­
chanical filter select ivity to you r present receiver - wi th on ly one filter - to attenua te or reject high .
pitched "monkey-chatter" or low-pitched "gurgles" and other spurious s. debend signal products. This
feature is not ava ilable with any other equipment!

THE TRANSMIT MODE
SPEECH PENETRATION CONTROL improves articu lat ion and adds at least a 6 to 12 db. increase in speech

penetrating power to your tran smitter - LIKE ADDING A LINEAR - On r igs already using a linear th e effec t
i s to literally penetrate th e frequency !

CONCENTRATES Jour rigs speech talk·power into a narrower transmitted passband to prGy ide increased channel
utilizat ion, leaving more space for neighboring stations - MINIMIZES aRM!

The on ly device provid ing ADJUSTABLE STEEP-SKIRTED TRANSMIITER BANDWIDTH CONTROL to further increase
t he effectiveness of Jour signall Recommendation for good operati ng procedure : Always use minimum
bandw ith cons istent wi th gOOd engineer ing pract ice and compatible wi th the mode of transmission bei r.g
employed.

OTHER FEATURES
TAPE JACK - Permits using any popular tape recorder to direct ly record both sides of a aso or phone pat ch.
AnACHED to your present equipment with three EXTERNAL connections.
ALL SOLlD·STATE circuitry! Computer type cons truction!
SELF·CONTAINEO 11 7 v., 60 cycle and 12 v. d.c. universal power supply in Console.

EQUIPMENT AND PRICE DATA:
MOOEL B·32E BAND FILTER ELECTRONIC UNIT .. .. .. .. $153
MODEL B·34C CONTROL CONSOLE .. .. .. $166

The Moder B·32E plu gs in to computer type facilities located inside of the B·34C;
if desired, you may buy on ly t he B·32E, and build your own console.

SEND $2.00 FOR THE INSTRUCTION MANUAL which fu lly describes th is unique equipment.
PLACE YOUR ORDER NOW for earty delivery - Send check or money order.

THE FIRST IN A SERIES OF NEW & USEFUL HIGH QUALITY COMMUNICATiONS PRODUCTS ­
GEARED TO THE NEEDS OF TOOAY 'S SOPHISTICATED AMATEUR RAD IO ART.

L. E. BABCOCK & CO., INC.
Communications & Instrumentation Engineers

85 Nob Hill Drive
Framingbam, Mass. 01704

"LEW", WINVY, Founder
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Close-up top view of the 5894 final ampl ifier.

.--_- - - _ ._ - - - -, directly to the vertica l deflection plates with a
pickup loop made of two turns of "zip cord"
hung near the final tank lines. \Vith a scope,
set for about 95 percent modulation and lock
R2 with a drop of glue.

R I is a semi-operating control; its setting
will depend on your mike, your voice, and the
amount of dipping yOll prefer. The lower the
setting of HI , the less clipping you will have.
It's possible to set it so low that yOll have no
clipping at all, and a setting somewhere near
this point will get you the best "broadcast­
quality" reports from local contacts .

For long-haul work, howeve r, anywhere from
10 to 20 db of clipping will vas tly increase
your coverage range. The price you pay is
a slight amount of di stortion on local contacts.
It won't hurt the intelligibili ty of your signal
but won't be b roadcast quality either.

W e found both the no-clipping and the
15-dh points and marked the shaft of HI so
either could be selected in a hurry. The way
to find them is simp ly to get into a round-table
and adjust RI until everybody reports "nice
aud io" for you. This is somewhere near the
zero-clipping point. Then when the going gets
rough, tum HI up until you're getting through
without too much distortion at the other end ,
and you'll he near the I5-db point.

That sets you up and puts you on the air;
the rest is lip to you. For guidance, the follow ­
ing meter readin gs are normal on the original
rig : 19, 0.8 (8 rna ) ; lp, 0.66 (200 rna ) ; Mod .
0.15 to 0.4 (50 to 120 rna ) ; and Output, 0.5
or more depending upon antenna and vswr.

1£ you want to know a little more about how
the various stages of the rig operate, here it is.
This won't have much effect on the signal
quality, but may be helpful if you have need
to troubleshoot later.

The BEBS oscillator tube is a triode-pentacle ,
with the pentode section oscillating and the
triode doubl ing . The oscillator circuit is a
Colp itts, with the feedback to sustain oscilla­
tion being developed across a capacitive vol­
tage d ivider composed of the 10 and 100 mmfd
capacitors in the grid circuit .

The ratio of these two capacitors determines
the amount of feedba ck, and feedback may be
increased by either making the 100 mmfd smal­
ler of the 10 mmfd larger. The .00 I is simply a
bypass for the cathode resistor, and has no
practical effect upon the circuit.

For vfo usc, the rf choke is shorted out and
the stage then becomes a tripler for 8 me in­
put. However, in oscillator service (which will
be the more common use ) the screen of the
pentacle acts as a virtual plate for an 8 me
oscillator, and the frequency is t ripled in the

,

of the link wi th respect to the lines, and by
tuning of the HF-15X loading capacitor. Adjust
both for maximum output indication ne ar the
middle of the band and they probably will
not need to he touched afterward. Operating
Ip reading sho uld not exceed 0.66 ( 200ma).

With rf tune-up complete it's time to hit the
audio. For best results an oscilloscope should
be used, but passable adjus tment can be ac­
complished without one.

Three controls are involved in audio tunc-up.
R I sets the clipping depth, R2 sets the modu­
lation percentage, and R3 sets the modulator
resting plate current They should be adjusted
in reverse order.

H3 is easy to adjust. Set the rig for Fcnc
operation, turn the meter switch to «mod," and
key the mike. Don't talk. Adjust H3 for a meter
reading of 0.15. This is equal to 50 rna.

H2 should be set to the high.voltage end of
its adjustment range to begin with. Set the
meter switch to l p and talk into the mike loud­
ly while keying the rig (use a dummy load
of some sort as overmodulation is probable at
this step ). If the meter needle fluctuates w ith
speech, you're overmodu la ting. Reduce the set­
ting of H2 until no kick of the meter is ob­
servable. Then connect to an antenna and RIHI
a very critical friend on the air; have him check
your signal for splatter several hundred kc
either side of the carrier. If he find s none,
vou're at least on the safe side of the 100­
percent-modulation mark. If you feel lucky or
trust his judgment highly, increase the setting
of H2 slightly until he reports slight splatter,
then cut it back a tad .

Don't worry about any "distortion" he may
report. If RI is wide open and you're talking
loudl y, the signal will be very deeply clipped
and may be almost unintel ligible at short
range. The only thing you're looking for right
now is splatter.

A better method, of course, is to use a scope.
Most any kind can be employe:l by coupling
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$19.50

$19.50

$19.50

Marino Commu nica t ions
2912 Industr ia l W ay
Santa Mo ria, Calif.

2.5 me

5 me

10 me

KI NGS PARK 1I N Y

MPLIDYNE LABS

P.I . poo,. us, .... '" c.......

W2.5

W5

WIO

BUDDY NUVISTOR PRE-AMP
2M · $9.95 6M • $8.95
* Increases sensitivity up to 20 db.* Small size 2 x 21's" fits anywhere
* Completely Wifed and assembled

1 * Reduces images
* Improves selectivity
* Simply installed
* CB model $7.95

money order now

WWV Converter plugs into reor sock­

et for accurate calibration, time and

propogotion forecasts. Only 3" deep,

Wired and tested. Crystal controlled,

For the best in VHF, request catalog 1164.

58·300 OWN ER5

Shipped postpa id . Send your chec k or

Improyed 102... ...d ju.l.hle Mute Cir<:ui t
Bruk. AnJ Xml,. Rur Bel w,..,n Dol l '"
D..he. Wil"'ul Qidl.. Impro.ed Semi.
tonduclot T hrou,h, Polilion S Wil t h
Switches R..." Directly t. Ani.......
I.t Unit, Cai n &.-30 Ml u .
1m, SS9.00like IO!A ,""'. tCn". -..oli...

~~ TRANSTENNA 102A 1:=' s=="""'"

real plate circuit. L l tunes the 24 to 24 .667
me range.

Link coupling from Ll to L2 in the triode
plate discriminates against unwanted har­
monics of the 8mc oscillator signal. The triode
half of the tuhe doubles to 48-49.333 me.
Capacitor C2 balances out of the tri ode's ou t­
put capacitance so that the C I-L5 tank is
truly balanccd ; without C2 half of the next
stage would gct more drive than tbe other
half.

The first 6360 is a tripler from 48-49.333 mc
to 144-148 mc; it operates normally except that
its cathode is brought out to the key jack and
the screen is not bypassed . The screen bypass
is not only unnecessary but actually reduces
ou tput for a 6360 due to the tube design .

T he second 6360 is a straight-through d river
to develop plenty of grid curren t for the 5894.
Like the tripIer, th is stage is keyed in the cath­
ode. Keying the exci ter stages ra ther than the
fin al red uces current through the key can.
tacts. The potentiometer in the screen circuit
of this stage controls its output, and thus the
drive to the final.

The 5894 uses untuned grid circuitry, which
mu st resonate below operating frequency. If
resonated at or above the frequency of opera­
tion, oscillation is almost sure to result. Orig­
inally the fin al was neutralized, hut this had no
effect so the neutralizing circuit was removed
in the interes ts of simplicity; the rig is complex
enough anyhow!

The plate tank is a capacitance-loaded quar­
ter-wave line. Its dimensions are not particular­
ly critical as the tuning capacitor has a wide
range. If it should tune too low, use less
capacitance; if resonance is too high, use
more . I lowever, if you follow the d imensions
within a ha lf inch or so you should have no
trouble.

In the audio circuitry, the 12AX7 is a con­
vention al amplifier us ing con ta ct-potential bias
across the 4 .7-megohm grid resistor for its
first ha lf, and cathode bias in the second stage.
It drives the 12AU7 cathode follower, which
provides a low-impedance source for the clip­
per.

The 12AL5 clipper acts just like a resistor
in the line so long as the instantaneous audio
signal voltage is less than the voltage applied
to its p lates, since hath diodes are conducting.
However, if the aud io voltage goes higher than
the p late voltage, the diodes cut off and limit
the output voltage to the plate-voltage value.
By selecting the plate voltage (through ad just­
ment of R2 ) to be just equal to the voltage
which will produce 100-percent modulation,
overmodulation becomes Impossible. T his, in
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tum , allows HI to be turned up for "louder"
audio without attendant splatter.

Because the clipping process generates audio
harmonies which in themselves would create
splatter, the clipper output goes through a
filter composed of the choke and the two 270­
mmfd capacitors. Any other filter design could
be used but this is the cheapest and simplest
we have found yet, and does a highly adequate
job.

The second half of the 12AU7 used for the
cathode follower is a "cathod yne" phase split­
ter. \\'ith eq ual-va lve resistors in the plate and
the ca thode, it produces output voltages equal
in amplitude but 180 degrees out of phase with
each other. Voltage gain of this circu it is
slightly less than one in either channe l, so that
an intermediate amplifier is necessary to bring
the amlin lip to a level capable of driving the
SOi's to 60 watts output. Both the inter­
mediate 12AU7 amplifier and the 807 stages
are conventional push-pull audio amps.

The bias network in the 807 grid circuit al­
lows operating bias to be selected for 50 rna
resting plate current, w hile the relay associated
w ith this puts 90 volts on the grids during
standby to red uce pow er drain by cutting off
the tubes. The other speech stages operate at
all times.

The meter circu it may look a bit unusual ; it
allows use of standard-value resistors as
"shunts ." The 0-1 rna meter and the 1200-ohm
resistor in series with it form a voltmeter w ith
1.2 volts full -scale reading. The "shunt" re­
sistors in the metered circuits develop a voltage
across them proportional to current flow ; thus
the 120-nhm Ig "shunt" develops 1.2 volts
when l Orna of current is flowing, w hile the
3.3-ohm Ip and Mod "shunts" develop 1.2
volts with 36.'5 rna of current.

The meter movement is some 1600 volts
posit ive to g round when measuring modulator
plate current, but no trouble has resulted even
though the case is shielded. The only trouble
at all in the meter circuit has been the arc-over
between sw itch contacts already mentioned ,
and thi s can easily be cured by interchanging
Ig and Xl od positions on the sw itch.

As mentioned earlier, this rig was designed
for mobil e use in conjunction with a power­
supply originally installed for a Swan mono-

VH F- UHF
Converters & Preamps.

;0 thru 432 Me.
Write for literature

Parks Electro nics, Rt. 2, Beaverton, Ore.
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5894 final grid circu it.

bander, which provided 600 volts, 275 volt s,
+ 12 for fil aments, and -90 bias. Actual voltage
requirements can differ quite a bit from this,
however. High voltage can be reduced as
low as 500 without appreciable drop in out­
put, and "low B V" can be anywhere be­
tween 250 and 400 (although at 400 volts ,
the value of the VH-tube dropping resistor
probably would need to be increased ; more
than 150 rna would flow through the 30-ma
tubes! ) . For home-station use the only prob­
lem would be the +12-\'011 supply neces­
sary for the relays; we solved it by build ing
up a small relay power supply separate from
the filament supply line and runnin g the
filament s on ac.

If you don't happen to have a 5894 around
the house . there's no reason w hy an 829B
couldn't be used at approximately the same
power level. Output would be a bit less, but
the difference probably would never be noticed
at the far end . Similarly, a 6CX8 pan be used
instead of the 6EIl8 oscillator-doubler, but 110

substitution for the 6360'5 is recommended .
In the audio, the 12AX7 and 12AU7 tubes

are so readily available that no substitution
should be necessary . If you can't find a 12AL5 ,
you can use a 6AL5 with a dropping resistor
in its fil ament circuit . Instead of 801'5, either
1625's ( if you ca n find or make sockets ) or
6146's e01l1t1 be employed. If you'll be sat isfied
with 80 percent modulation, 2Ev6's might be
used . Anv of these changes in modulator tubes,
however: might require quite a bit of change
in modulator screen and bias voltages, as well
as transformer primary impedance. Try them
at vour 0\\11 risk.

And in the meantime, whenever the band
is op en to Oklahoma or vicinity. keep an ear
cocked for W5PPE around 144.010. He' ll be
using this rig-unless we come up with a
hetter one in the meantime, but from the per­
formance of this one, that's not very likely!

. . . W .5PPE, K5JKX
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5 BANDS 400 WATTS
HOME STATION MOBILE

$395
PORTABLE

0 3.5 - 4.0 me, 7.0 - 7.5 me, 13.85 - 14.35 me,
21.0 - 21.5 me, 28.5 • 29.0 me (10 meter full
coverage kit avai lable.)

• Transistorized VFO. temperature and voltage stabi-
lized.

• Precision dual-rat io tun ing.
• Crystal lattice filter.
o AlC . _. AGC _. . S-Meter.
• 5V2 in. high, 13 in. wide . 11 in. deep.

0400 walts SSB input
320 watts CW input
125 walts AM input

• Sideband suppression: 40 db
Carrier suppression: 50 db
Third order distortion: 30 db

• Lower sideband on 80M and 40M.
Upper sideband on 20M, 15M, and 10M.
(Opposite sideband kit avai lable.)

ASK THE HAM WHO OWNS ONE!
ACCESSORIES:
• AC power supply, matching cabinet

with speaker. Model 117·c... $ 85
0 12 Volt OC Power supply. Model 41 2 $130
o Plug-in VOX. Model VX·l... $ 35
• Accessory kits to be announced.

FEBRUARY 1965

SEE THE NEW SWAN-350
and THE DELUXE SWAN-400

AT YOUR DEALERS NOW!
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George Thurston W4MLE
21 16 Gibbs Drive
Tallahassee, Florida

More on that Simp e
TR Switch

FIG I

IZAT7

QRO
Now, with all this in mind, it is obvious

that a single dual-triode such as a 12AT7
should handle the duty for a full kw or more.

The cathode inp ut to the switch presents a
re lative ly high impedance to the low-impe­
dance (50 to 100 ohms ) transmission line .
Therefore , very little rf power is absorbed
by the switch from the feedline and most of
this current flows through the ca thode resistor
and choke.

In actual practice, a single 12AT7 has been
handling a full kw at \V4MLE for nearly a
year. The only breakdown was a filament burn­
out.

A precaution in switches for high power rigs
might be the use of a fairly heavy rf choke
in the cathode, and a one-watt resistor. In
the author's several models of this switch , re­
ceiving type 100 rna rf chokes of 2.5 to 10
mh were used with one-watt resistors with

However, when the local transmitter is on,
a large rf voltage appears at the grid, causing
grid current to fiow through the high value
grid leak resistor. This p roduces enough grid
leak bias (several volts ) to shut off plate
current flow in the T/R tube altogether , In
this condition, the tube is a very poor ampli­
fier, and very litt le of the transmitter output
gets to the receiver-much too small an
amount to do any harm. If reverse-polarity
diodes are used across the switch output, this
output voltage is clamped to a fraction of a
volt, even in the event of a circuit failure of
some kind . The capacitor paralleling the grid
leak resistor is a "filter", which smooths the
rectified rf to a steady de bias. However, the
time constant is short enough to "open up"
the switch instantly when the transmitter is
turned off.

Further receiver protection is offered by the
high impedance output of the switch. This is
capacity-coupled into the low-impedance input
to the receiver-a very inefficient arrangement
for transmitting damaging amounts of rf to
the receiver.
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Theory
An appreciation of the theory of operation

of this handy little device will give some in­
sights into possible adap tations and modifica­
tions.

Hf energy from the transmission line is
picked up capacitively and fed to the cathode
of the TIR switch . This rf voltage appears
across the relatively high cathode impedance
formed by the rf choke and the resistor. And
the voltage drop appears at the gr.d of the
tube.

Small voltages , such as those received from
distant stations, are amplified in the switch as
a class A amp lifier, and fed to the receiver
by capacity coupling to the plate of the T/R
tube.

So much interest has been shown in the
au thor's article in May 1963 73 on a simple
TIH switch that it seems to justify a few fur­
ther notes on theory and operation for those
who are using the switch.

First, a correction is in order. The value of
the cathode resistor is 25 ohms, one-half watt
- not "25\V" as was show n in the diagram. How­
ever, this value is not critical and anything
up to about 150 or 200 ohms should work
well.

Place .001 ceramic capacitor between plate­
rc connection and 1N3 4 's.
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on ly one failure. That was a resistor which
went lip in smoke due to a wiring error which
put it directly across the feedline-in effect,
making it a dummy load for 750 watts of rf.

TVI
Shortly before the previa us article appeared

in p rint, a TVI complaint cropped up which
traced back to the T j R switch. Operation on
20 meters produced herringbone and bars on
the TV set nex t door on channel 6.

There was no TVI from operat ion all any
other band. And even the 20-meter TV! dis­
appeared when the fi lament to the Tj R switch
was turned off.

The trouble was traced to the switch outp ut
to the sta tion receiver. It was the receiver
which rad iated TVI generated in th e switch !
It was cured with a simple trap between the
switch and the receiver line.

The TVI was not p roduced by the 1:'\34
diodes. It was present whether they were in
the circuit or not.

Power Supply
The power supply for this swi tch can be

simp lified by using a resistive-inp ut Re filter
with a single capacitor if space is a prime
consideration. Too little fil tering, however,
will result in a rough note on all received sig­
nals. See Fig. !.

SWR
Referring again to the discussion of the

theory of operation, it is apparent that a high
VS\VR on the transmission line will result in
relatively high rf voltages bein g applied to the
ca thode of th e T j R tube.

In a I kw class C, CW amplifier feeding a
70-ohm transmission line with a 1: 1 VS\VR,
there will be a maximum of about 200 to 250
volts across the transmission line, assuming 700
to 750 watts output. Double th at for p late­
modulated A~l or 9kw PEP SSB.

As the VS\VR increases, however, these
voltage maximums rise very steeply. A 3 :1
VSWR should give peak voltages exceed ing
1500 (2kw PEP ) across the feed line, and
presented to the switch input.

This results in considerable stress on the
input capacitor to the switch , and p resents
the 12 :\T7 grids with peak voltages and cur­
rents which they weren't exactly designed for.

Even so, there has been no indication of
component Failure so far in any of several
such switches used by the author, despite
several instances of transmitter tune-up on
the wrong antenna, with astronomical VS\VR
figures.
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WORLD PREFI X MAP- Ful l color, 42" x
29" shows prefixes on each count ry . • .
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enced tables postpaid $1 .00

POLAR PROJ ECTION MAP_ Azimuthal equi­
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.-l cersat ile siqnal
yrabber for 2 meters

•..

The

Disguised
I•

Fig. 2-Complete "twist" on 16' test lad­
der. Note uni fo rm 16" element spacing and
line matching elements.

" Tut" Tutt le WA6 LUM

TWIST

Fig. l-Dimensions and element spacing.
Elements in opposite plane ore identical.
See Fig.2 .

In some areas the two meter hand is u
hodge-podge of vertically, horizontally and
spirally polarized signals. Available antennas
work very well in one mode but always d is­
criminate against others. The "D isguised
Twist" is an attempt to provide a single array
that would give optimum results ut ilizing ver­
tical, horizontal, clockwise or counter-clock­
wise spiral patterns. The pattern is easily
selected with a twist of a knob at the control
point.

The antenna was designed and built by
Budd y Alvemaz W6D~I:'\ > Dave Mauro
W6LXK, and Rudy Stefenel W60Q\\', as a
joint effort. The boom is U~" aluminum TV
mast, 13 ft. long. The clements, cut to length
as shown in Fig. 1. are mounted on 16"
cen ters as shown in Fig. 2 . %" aluminum tub­
ing from scrapped TV antennas was used for
the prototype elements. The driven elements
are T matched to 200 nhm twin lead (K.200) .
Fig. 3 shows the matching elements and their
plexi-glass mounting plate in place on the
boom. The K.200 feedlines between the
switch box and the driven elements are exact­
ly one half wave long. as 5ho\\'11 in Fig. 4 .
\ Vhen the antenna is used to give a spiral
pattern , these feed lines are in parallel with
a reflected impedance of 100 ohms. This is
re-rnatched to the 200 ohm transmission line
through a matching stub at the switch box as
shown in Figs . 4 and 5. In spiral modes an
extra ~ wave length of K-200 is switched in
series with one or the other of the n wave
lines between the switch box and the driven
elements. The direction of spiral is deter­
mined by which line has the added length.
Again, see Figs. 4 and 5.

The switching is accomplished with three
Jennings RB-3 vacuum relays. The switch
box containing the relays, matching stub and
~ wave phasing section (see Fig. 5) is
mounted on the mast about 30" below the

144"
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T he control box, Fig. 6 , cons ists of a 26
vdc power supply for the relays and a four
deck wafer swi tch for control. Five switch
positions are provided : off, horizontal, verti­
cal, clockwise spiral, counter-clockwise spiral.

T he "Disgu ised Twist" has been in service
fur several months at the Sidewinders Radio
Club (Jennings Radio Xl fg. Corp ) , with some
unexpected results. Generally the best results
are with the twist matched to the mod e of
the stat ion being worked. At t imes a nip to
crass polariza tion will rai se signals in both
directions . At oth er times and on the same
path, a spiral pattern will give best reports.
The antenna is st ill und er study and more
dope wiII be forthcom ing at a later date.

... \VA6LU~1

Fig . &--Control box circuit . Relays require
500 ma at 26 volts de . An inexpensive
bake lite wafer switch does cont roll ing .

Fig . 5-Switc hbox ci rcui t ry showing re lays
and impedance matc hing ci rcuits. A ll re­
lays are shown in de-energized posi t ion.

IlZ0 0J\
F EEO L INE

on'

l ·~~:20.,- I
•n... :"':+ ,r·

L
- - - - -

I
------!·':

~ :: . .-.- 0
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• ~ ~ _ _ u J

feed

, ,

Fig . 3-Detoils on matching units and
li ne mounting . Switch box no t shown .

\

r•

Fig . 4-Switch box de tail s, showing 100­
2 00 ohm match ing stub a nd phasing sec­
tion wit h their associa ted re la ys.

hoom. Several heavy coats of acrylic spray
were applied to both the antenn a and switch
box before they were finally erected .

The dimensions of the various m atching
elements were determined for a frequen cy at
the low end of th e band through careful cut­
and-try, with the antenna mounted O il a 16
ft. ladder as shown in Fig. 2. A Bird Model
43 VS\VH bridge was used in this time-con­
suming operation. It is very important that
all elements be carefully matched, with a
minimum VS\VR . Xlts-mutch.ng call cause
some mighty weird p atterns.

TElREX ROTATOR-INDICATOR SYSTEM MODEl TS250,RIS
Mast Feeds Thru Rotator 52500 0
For Safe, Easier, Installatian II.,. Stu.d.,. F.O.B.

• 1300 IN/lBS ROTAT ION TORQUE Q.01t>.;~l_\~t)\C.t>.lOl ALSO:
• SELF LOCKING BY STURDY WORM GEARS S~SltN!,_ · TS325·RIS $325.00
• SELSYN AZIMUTH INDICATION OT • Mod,,;eo TS435-RIS $435.00
• ACCOMMODATES 2" 0.0. MASTlNG t4TV Rot.tot' TSS35 ·RIS $535.00
• MALLEABLE CAST MASTlNG ClAMP SUPPLIED nt\igntd~~\l1\1 \ TS585-RIS $585.00
• OUTPUT spu n APPR OX. 1 RPM \ h {\llUII,
• wru FIT INTO ORONTOA 6" SIDED TOWER L 0111- - TELREX LABS.

L.. d Write for FREE PL6S Descr ib ing Rotators and Antennas ASBURY PARK, N.J.
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$10.95 up

VANGUARD
TRANSISTORIZED CONVERTERS
New series ~oo with 3 VHF -UHF transistors, crystal.
con trol k..d os.Hlar..r , ti med R. F . st ag e and low noise
mixer. One mlcrovolt sensit ivity. :\Iore t han 30 hig h
quality part s car efully assembled and tested. :\Ieasure
onl~' 3" :x 2 !h" " 2", Operate a t 12 \'olt s D C 4 · 5 rna .

2M

6M

HOW GOOD ARE VANGUARD CONVERTERS?

In a recent comparison test at Wayne Green's moun­
tam-top shack, witnessed by a group of hams, a
VANGUARD 2 meter converter 1300-0) was able to pull
in all the signals heard on a $100.00 converter and
with practically the same signal-to-noise ratio. An
amazing accomplishment for a $12.95 converter!

WHY DO VANGUARD CONVERTERS SELL
FOR SO LITTLE?

Our devotion to amateur radio rather than high pro fi ts
is the reason. Of course some pro fit is necessary, and
this we accompl ish by putting our 12 years of expert .
ence towards efficient manufacturing. Printed ci rcuits,
semi -automated assembly, and dip soldering are a
few examples of cost-cutting techniques. Eliminating
a case and swi tch (which you can easily supply your­
se lf, it neededl helps keep the cost to a minimum.
Also since we have no dealers or distributors, you
save the 30% to 40 % markup which would otherwise
be necessary.

Our constant research wi th new components also
assures you of getting the best performance that mod­
ern technology can bring at a price you can afford.

Vanguard Labs.

Aircraft

VANGUARD

NUVISTOR

CONVERTER

Unbeatable performance at an unbeatable price.
Ooly $10.00 ppd.! Complete with 6U8A. 6CW4 tubes
anc cno.ce of 36 mc. crystal for 14-18 mc. output or
49.4 mc. crysta l for broadcast band output. Fu lly
assembled as shown, tested and guaranteed. .1 micro­
volt sensitivity, Noise figure 2.5 db.

Also ava ilable for CB 127 rnc.l complete with 6U8
and 6AU6 tubes.

ppd.

ppd.

$13.95

$14.95

.6-1.6155-156JOQ-P

JOO-X Choice of I input t req .
and 1 output freq . be­
tween .6 me. and 160
mo.

A ll above con ve r ter s are supplied with xt ctcrcta t ype
connectors. For t wo S O·239 connector s inst ead , add
7Sc. N .V.C. re sidents add 4% sales t ax.

MISC. CIRCUIT MODULES
6 meter nuvistor pre-amp $5.00
CB 127 mc.) pre-amp ... .. . .. . $5.00
TNS noise si lencer and squelch . .. .. $6.00
:\ Iore mod ules and government surplus equipment In
ou r catalog' available for 10c coin or stamps.

20M
CB
WWV
Int'l.
CH U
CHU
Marine

VANGUARD LABS
Dept. H-2
190-48 99th Avenue
Hollis, N. Y. 11423
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AMATEUR TELEVISION
GO ON THE AIR

MODEL

is the EXCITING NEW FRONTIER
NOW WITH A VANGUARD
440 TV CAMERA

$149.95

VANGUARD Model 440

on ly $149.95 less
Vidicon and le ns.
F/I .9 lens wi th focusing
" C" mount-$18.95
T ype 7038 Vidicon
Grode A $85 .0 0
Grode 8+ $75 .00
Grode B $60.00
Grode C $35 .0 0

Note : Grade C ma y be any type
Vid icon new or used of ou r choice.
Guaranteed to give sa t isfactory serv­
ice for amateur use.

Save $3 .95 . Ca mero with lens and
Grode A Vidicon only $ 249.9 5.

The VANGUARD Model 432 is bu ilt to short distance s with the output from Modular construct ion and pr inted err-
the same rugged specifi cations as our the camera or drive a simple l inear cults permit quick replacement and
Model 400 industrial camera and is amplifier for any power you want. servicing of major circuits . Weighs 12
complet e with self-contained synchro- Sensitivity from one foot-candle to Ibs.- measu res approximately 81/." x
niling generators, 4 me. video amen- bright daylight using our vidicon and 6" x 6".
fiers. power supply, tripod base, and lens. Picture sharpness guaranteed to ModeJ :440·X with crysta l-controlled
TV t ransmitter with output in the 436- be equal to the best capabilit ies of horizontal scan available for only
450 me. band. You can t ransmit over any standard 525-line TV receive r. $20.00 more.

Building your own TV camera? The following assembled and tested circuits will save you much t ime and money.
POWER SUPPLY with tr ipod plate- $28.00. FOCU S COIL and DEflECTION YOKE . Professional qua lity
SWEEP and SYNC . GENERATOR. Tested and complet e with full shielding and cosine wound yoke. Complete
with tubes-$18. CO. with vid icon signal ri ng contact , yoke and tube clamp
VIDEO AMPLIFIER with MODULATOR and R.F. STAGE. - $36.00.
for 436-450 me.
Tested and complete with tubes- $22.CO. More pa rts available-send IDe for complete catalog.

\ VANGUARD
. TRANS­

MITTERS

VANGUARD

TRANS­
CEIVERS

6M

. \ 11 transceivers a re complete as shown a nd include S
si ze " D " bat ter-ies, center- loaded a ntenna, a nd o ne set
of crystals of ou r choice. Extra crystals $3.00 each .

MARK 3-Same as MARK 1 except 50·54 me.
$69.98

MARK 4-Same as MARK 2 ex cept 50-54 me.
$79.98

CB
&

6M

MARK 1---6 transistors. superregenerat ive re­
ceiver, 100-150 mw. transm itte r with 4 crystal
posit ions. $59.98

MAR K 2- 10 trans istors and 1 diode. Crystal.
10M controlled superhet rece iver and 100-150 mw.

[ t ransmitter with 4 cryst al posit ions. $79.98

(

5 watts input. Complete with 6AU8 tube and
CB channel 9 crystal . Price $6.CO.

& 100-150 mw. input. 4 crystal posit ion s (I CB
1OM I crystal included). 3 tra nsistors and modulator

[ for carbon mike input. Price $1 4.98.

[5 watts input. Complete wi th 6AU8 tube and
150.5 me. crystal. Price $6.00.

~ 150 mw. input. 4 crysta l posi t ions (l at 50.5

[
me. included). 3 trans istors and modulator
for carbon mike input. Price $14.98.

Not e : Modulat ors for 5 wa tt trunsmiu er s only $6.50 .
Com plete wit h 12A U 7 and 6AQ5 t ubes.

T ransist orized transmitters o per a te o n J2 volts D . C.
Tub e type transmitters r equir e ap prox imately 2 50 volts
D. C . plus 6.3 volts for t he filaments.

For prompt shipment please include postal money order or cashier's check. COD's must
include 20 % deposit. N.Y.C. residents add 4 % sales tax. Include sufficient postage for 011
it e ms except converters ond circuit modules which are postpaid.

VANGUARD LABS
Dept. H-2
190-48 99th Avenue
Hom" N. Y. 11423
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-
Jon Butler WA41NJ
1612 South 22nd Str.
Arlington 2 , Va.

The Backward Upsidedown
Halo

I had just made a purchase at the friend ly
neighborhood radio store and was returning
to my car, when a little red Volkswagen
squeezed into a parking space ad jacent to
min e. As I was edging my way into the dri­
ver's seat, being care ful to avoid a collision
between my door and the little red Volks­
wagen. the driver of said same car was eying
my halo. After several minutes of ma neuver­
ing, I managed to shoot through-all this ob­
livious to my preoccupied friend. I slammed
the door a little harder than usual. Apparently
I broke the trance, because he yelled over,
"Hey, buddy, d idya know your halo's turned
around?"

"Yes, I know. It keeps the capacity.. ."
"Not only that, it's upside-down. W hat are

ya, some kinda nut? What kinda SWH do ya
have anyway?"

J,

L, HALO
L2. Cz TERMINALS

this world was coming to," returned home. and
started digging into the junkbox. Here is the
result.

The Matching System
The matching system is made up of two

tuned circuits link coupled to each other. One
tuned circuit is in series with the 50 ohm feed­
line and controls the amount of coupling. The
other is in parallel with the halo and deter­
mines the operating freq uency. Rf is tapped
off th is second tuned circuit and fed to the
halo. This arrangement matches the two im­
pedances and effects an unbalanced-to­
balanced match as well. Because the input of
the match ing system is a tuned circuit the
length of the Ieedline is not important, as it
is in a quarter-wave matching system.

Const ruction
The unit is enclosed in a 43.:." x 2'4" x 2'4"

rninibox chassis. A larger chassis can be used if
more room is desired.

s..-OT..
~"",,'

To moun t the minibox the halo must be
flipped over, so that the driven element is on
top. ~" is sawed off the top of the halo mast
to allow clearance for the 50-239 antenna
jack. Incidentally, the halo operates just as
efficiently upside-down as right-side-up. The
minibox case is supported by the higher 01
the two halo-mast bolts. l },i," on each side of
the hole for this bolt are ~" d ia. holes which
pass the feed-holts. Large fiher washers are
used to separate the feed-bolt nut from the
chassis.

Ground lugs mounted on each feed-bolt pro­
vide a means of connecting the halo to the
taps. Small alli gator clips are used as taps for
the coil.

C l and C2 are not particularly critical. and
many capacitors of nearly the same value may
be substituted. It is important , however, that

,....-- .0"., ........ .......c,~

FIG

P arts L ist
CI-75 mmfd variable ; H amm arlun d APC·75
C,-50 mmfd var iable j H ammarlund A PC-50
1., - 3 turn s wound around L: (close spaced)
L~9Yz turns of .:tl O or : 8 wire .....ou nd on a %" form.

Coil Iength 2~"

J , - 50·239

Well, what do you say? After many frus­
trating hours of making and adjusting quarter­
wave feeds and autocoils, halo right side lip
and upside-down, I was ready to say yes to
his firs t q ues tion. I grudgingly admitted that
my SWH was about 3 to 1. Certainly this
didn 't convince him of my sanity. Then and
there I decided to start all over and try some­
thing new in the line of halo matching. Not
only did I want a decent SW H, but also, I
wanted a match which was ad justable-easily
ad justable. This means no more sett ings which
looked perfect until you stepped five feet
away! AIIlI thirdly, I wanted a system which
would fit into a compact container. \Vith the
fact in mind that anything I did to the halo
would be an improvement, I left my friend
mumbling to himself something about "what

f......... _ f-
~-----,

'-'

,- ,-- - -,

- -
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Conclusion
The tuning system has proven to he quite an

imp rovement over past matches. This was un­
mistakably shown during a visit to my former
QTH in the hilly section of Northeast Penn­
sylvania. Stations were able to copy me solid­
ly, witho ut interruption, along routes where
I previously suffered falling and low signal
strengths with the quarter wave match.

Since the tuning system is easy to adjust
there is no problem if I wan t to operate with
a 1: 1 SW H on any other part of the band
than 50.25 me. All I need do is adjust the
capacity between the two capacity plates, re­
tune the match, and I'm in business.

The aluminum box has proven to be a
blessing too. All connections. including the di­
rect connection to the halo. are protected from
rain, w ind, and dirt. That means no corrosion.

And best of all, I no longer become frus­
trated when people, like the gent leman in
the Volkswagen, ask me what is the SWH of
that backward upside-down halo.

the opera ting frequency. This method is quite
the opposite to the conventional method
(having the ring extend forward ). 1 have
found that on my car there is little difference,
if any, between the two positions. If you want
an "extra margin", however, the halo ring
should extend to the rear. On some vehicles.
such as a station wagon, where the capacity
plates are less than a foot or so from the body,
it may be absolutely necessary to mount the
halo "backw ards", if detuning effects are to be
avoided .
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both stator and rotor plates of C2 be above
ground. The APC capacitors recommended
in the parts Jist are tuned with a screwdriver.
They will serve the purpose nicel y since, once
set, it is unlikely that tbey will be tuned again.

~ ..
~Of[ : Ooll "£_ 5£", ":Tu4I..

$.W. R. TAKEN AT "'"

"UP£CTlV£ " 'I£OYf..c. U

Operation
With an SWH bridge in the feed line, posi­

tion the taps of L2 so that they are 2 turns
each side of center. Place the cover on the
minibox, and adjust C1 and C2 for the lowest
SW H. Since tuning one will affect the other,
fi rst tune C lo then C2 , then C" etc. Repeat
this procedure. if necessary, changing the tap
settings each time. At the resonant frequen­
cy of the halo (50.25 me in my case ) the
SWH is very near 1:1. Fig. 2 shows how the
S\VH varies across the first megacycle of six
meters. A word of note: As a matter of prac­
tice I keep the halo capacity plates as far away
from the car body as possible. This is to avoid
detuning effects. Any metal near the capacity
plates will change their capacity and thus

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too----can enjoy world renowned TELREX
performance and value ! Send for PL65 con­
densed data and prictng catalog, descrtblng
the lowest priced antennas on the market, in
relation to materials and perfonnance ! Ex­
panded data sheels-tncluding your favorite

band, are also available.

with a e
MATERIAL DIFFERENCE

-IN USE IN 135 LANDS!

SINCE
1921

COMMUN ICAn O N SYSTEMS

rex LABORATORIES
ASBURY PARK 25, NEW JERSEY, U.S.A.
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H ere's th e ell.,y lL'lly t o e.l:per i mell t 011 FIlF.
B uild 1I 11 effeet ive cheap unF [ront end ill Iuil] 1I11 hour.

VHF-UHF Mixers
Bill Hoisington K 1ell
Peterborough, N . H .

Int rcduction

In some of our notes on frequency mul­
tipliers we have mentioned listening to the
output. W ith transistor multipliers this can be
important. Of course you can also look, or
measure. III fact, on certain projects I like to
do all three at once. A change of note, a little
overmodulation, a waveshape change. spur­
ious signals, etc., can be heard as soon as they
happen, looked at on the scope, and measured
on a meter.

HI" range 3 to 30 megacycles, use a -;--45
mmfd mica trimmer and from then on up
use a small .8-7 mmf one, wi th the adjusting
screw end connected to the choke rfc. That is,
leave the smallest amount of metal connected
to the test poin t. Also, lise "pee-wee" all igator
clips. C2 is a ground isolating capacitor. Lets
you connect the gadget across a plate coil
with B plus on it. [ Not a kilowatt tho!)

Hfc can be a Tee Vee peaking coil for use
on the if frequencies. I have even used an old
audio transformer secondary when using this
gadget around 2 kc, For the !I F regions
use ' "s tandard" 2.5 mh choke. For the UHF
region wind your OW11 . About six pie sections
of 5 tu rns each no. 34 to 36 wire is good, on
a ~, inch form. Put your finger on it once in a
while if in doubt. If that does anything except
decrease the output meter, use more w ire!

FIG I

••
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IN295

II
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> ;--- 1f---- ------- -
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AUGAT(lfI Cl.7"
0,:>< -"I

KEEPSH~

Fig. l-General Purpose rf Detector

R1 is not really needed if you only use a
meter with this unit. The moment you want to
listen though, it is necessary. Anyway, you
ought to get familiar with what makes a good
AM di ode detector-demodulator. Around 300k
is good. For "video," HI gets real small .

C3 also depends on usage. For measuring
you can even slow down your meter action if
you use many mfd's . Seriously, a good value

Ge ne ro l Purpose Untuned Detectors
Fig. 1 shows a little gadget of great utility

around the shack bench . The input capacity,
the choke, the rf bypass C3, and the de load,
HI , should be of different values for different
groups of frequencies for best results . In the
if regions you can use .001 mfd for C I. In the

V H F Detector.

There are a ser.es of handy-dandy little
units which you will find very useful for pick­
ing up such signals including the desired ones,
and for w atching small amoun ts of rf volts
l ike from tran sistor multipliers before they are
full-grown. I will describe some for lower fre­
quen cies also because they will do things which
the usual run of grid dippers do not, such as
serve as mixers or video detectors.

Of part icu lar interest I believe, should be
the 400 to 500 megacycle unit, which makes
an awfully nice mixer for the 432 band, and
also for amateur Tee Vee.
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the input jacks for circuit, antenna, harmonic
or parasitic energy checking, etc., it is neces­
sary to avoid direct coup ling into LI itself.
Otherwise the probe in use will not be able to
tell the proper story about what is going on.
Also, antenna experiments are often run with
long cables so it is of considerable int erest to
avoid direct p ick-up, even of weak signals
(and ignition ) on L1.

COPPER Q..AO BAKELITE

Fig . 3-if Output Circuit

The second leakage is of course at if. Xote
the very simple arrangement to prevent this.
The blocking, or rf bypass capacitor C4 is built
into the crystal holder (it actually is the crys­
tal holder ) and is on the inside of the box
and close to the output jack. The capacity of
this unit is of some interest as it forms part of
the tuned if output transformer. A word here
about crystal mixers. Every time I h ave used
the circui t of Fig. 2 it has worked right away.
Hefinemcnts can be added or a strictly fix ed­
tuned converter can be used, but this unit
can be made to do almost anything in the
VHF-UHF mixer line, especially as a tunable
front end.

C4 also serves as a de bypass capaci tor
when a meter is plugged into J3 for measuring
purposes, although you may add more capac­
ity to C4 if you use the unit for dc only.

Note that several circuits can be plugged
into J3 . The de crystal current is present , for
metering. Different if's can be plugged in, as
needed, outboard if pre-amps can be tested ,
etc. Fig. 3 shows a "crystal-if output box"
which is very handy. PI plugs directly into
J3 of Fig. 2. C l should be large enough to
tune Ll to the if, including the capacity of
C4, and the jack and plug. C2 and C3 may
be .01. R1 is "what suits the particular crys­
tal" and the excitation used. 1 have generally
found this to be between IK and 3K.

Caution! When using high if, such as 52­
53 megacycles (my oId favorite broad-band
ASB-7 ) , PI and J3 leads must be kept real

BRASS

~~::::;:,~ PLATE

TUBE PIN JACK
1'1'1 0101 OCTAL SOCKET

"
"

FIG. 28

FIG. 2

80'

C: L,

.I: HAIIINAF!WN O
MAPC _!:I OB

TO'

Fig . 2-Side View, VHF Detectors
Fig . 28-Top view

for A~I voice demodulation is 500 to 1000
mmfd. You leave thi s in for most everythi ng
except video. You might use as little as 10
mmfd there. C4 is just an af coupling. Use
.0 1 for video; this may go lip. Remember, 30
cycles? So, enough on this one. You can see
there is quite a lot to even the simplest gad­
get. if you want to cover the foul lines as well
as left fi eld.

VHF Tuned Detectors ond Mixers
This section, like the preceding one, will

be kept short, as the main interest is consider­
ed to be in the 400 megacycle region, where
low-cost , easily handled, good tuning, working
units are not too well known as yet.

Fig . 2 shows the essential details. A unit
useful from 6 to 2 meters is shown first mainly
for description purposes, although when a
special frequency detector or mixer is needed
for VHF it is very nice to have one hand y.
Some interesting experiments can also be done
on wi re wound coils versus "helix" coils .

The box, not quite yet a trough line , is
made of standard (for this experimenter ) cop­
per-clad bakelite, and can be fitted with a
top cover which does not change results much
except to cut d own rf leakage. All rf and if
components are kept inside and shielded,
with feed-through and leakage in mind .
There are two types of leakage involved ; the
fi rst concerning the rf under investigation.
'Vhen magnetic or voltage probes are used on

EBRUARY 1965 .'
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1

400-500 me detec to r-mixer a t top . IF output ot bottom .

short. 50 megacycle circuits do not like to be
tuned through long leads. You will be buflled
by the most peculiar sort of mushy, backward ,
(just plain ]OllSY) tun ing: you ever saw. Like
when you have a FB capacitor with a couple
of good clip leads about fou r or five inches
long. and it works fine on tuning: coils around
5 to 10 megacycles, bu t up 0 11 6 meters it
just goes Blah! Of course you can build the
if output circuit in an other box right along­
side of the Fig. 2 box.

You may not like all this experimentation
at every step, but if you do go through with it
yotl will learn some practical matters about
VH F and UHF detectors and mixers! We are
actually not getting in to the theory of mixing
at all. This really gets deep if you do delve
into it. I have several large books (one at
$12.50 on th is one sub ject alone.

Just for fun , and to check a crystal m ixe r
on HF which I don't seem to recall having
done before, I put into the box of F ig. 2 a
32 turn coil of 16 turns to the inch airwound ,
for Ll, tuned by a 50 mmfd capacitor for C3.
It tuned from 12 megacycles to 35 megacy­
cles and sure pulled in 20. 15, and 10 meter
amateur stat ions (and a lot extra as well)

4.

using a signal generator for the local oscilla­
tor. plugged into J2.

The if was tuned to 3,49 megacycles and
used the circuit of F ig. 3 with two inches of
32 turns-per-inch if coi l tuned with about 140
mm fd for C l.

Incidently, C4 in Fig. 2 was tested to he 7.5
mm fd . That is, with a somewhat loose brass
plate for the crysta l hol der-output capaci tor
asembly. Two layers of st icky Teflon tape
were used for the insulator of C4 .

\ Vith 11 turns of 6 turns-per-inch uirwound
coil for Ll of Fig. 2. the circuit tunes to 6
meters. \ Vith 4: inches of straight copper wire
for Ll it tunes from 75 to 200 megacycles,
st ill using the 50 mmfd capacitor. Now watch!
Just takin g out the st raight heavy wire and
putting in copper strap (also 4 inches long )
in its place, changed the tuning range to 80
to 2.50 megacycles. See also later paragraph
on "Helix" coils.

Putting in a small Johnson type 9 mm fd
capacitor, the same circuit tunes from 165 to
285 megacycles using a 5~ inch strap 1 inch
wide. Putting a top cover on the box, the
range went to over 300 megacycles but d id
not change p ower much. Use top cover for
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Fig . 4-400 to 500 me Detector-Tuner­
M ixe r

also as a mixer, be sure-fi re and fool-p roof,
and he low in time and cost demands. I have
already made one that works FE as mention ­
ed above, but is a coaxial unit.

Fig. 4 shows the resu lt of this easier-to­
make trough-line venture. It tunes from under
400 to over .000 and covers HADAH, ama­
teurs , HADAH, mobile and CB bands
( UH F) , an d takes in the fi rst fe w UHF Tee
Vee channels. It works Fn as an rf p ower
detector and also as a mixer, no w , but it has
been a hattie to get the latter fool-p roof. First,
as a detector. No trouble here . Again , the in­
fluence of the wide strap for L l. Using a one
inch wide strap for Ll pushed the frequency
quite a way up and increased the Q. Using
a regular "store-bo ught" tuning cap acitor
for C3, a Johnson 5 plate type ( I believe it is
about 9 mmfd at maximum ) it tunes excel­
lently, going from un der 400 to over 500 meg­
acycles. It p ulls in Hadar (of course ) with
on ly an af ampli fi er plugged into the output
jack. It works a me ter FB, showing several
volts de from a small t rans istor U HF signal
generator. (W hat's that? you want one of
those too? OK, hut later) .

The position of the two input jacks and
thei r taps on the main t ll ll ing strap, F ig. 4,
was carefully tested. Be careful 011 this! A
small loop of wire at L2, grounded at one end
and terminated by an open jack resonates
right in the middle of the banel. (See also
later . ) (About variable coupling loops. ) As
a mixer it handles very well also. \Vith atten­
tion to the antenna and oscillator couplings
and my old favorite broadband if hooked on­
to the outp ut, that is. T his is an ASB-7 using
55 megacycle if for the fi rst section, then
changing to 15 megacycles. It was built by
G.E. during WW2 and still works good. Using
a transistor local oscillator tuning 450 to 5.50
megacycles, the ensemble makes a very inter­
esting tunable receiver for the range 390 to
over .500 megacycles. If you want one! I did.

An Interesting item concern s load ing wi th
the two inputs variable as shown in Fig.
4. A signal on Jl p roduces 3 volts d e out of

HAMMAR LUN O
MAC- IO OR
MAC- 5

l,

TYPE IN23
CARTRIDGE

FIG, 4

c,

l ,

maximum sh ie ld ing, I guess.
N ow for wire versus «Helix" coils. Of

course, a H elix Coil sou nds a lot more impres­
sive th an a strap coil. Sui t you rself. T he cir­
cuit of Fig. 2 lends itself well to this check.
L l has only tw o major connections, excep t
for e l and C2 which are easily soldered a ll.,
As an altern a tive, J2 (or Jl also , see a lso the
U H F tuners) may feed a loop coup ling to
L l. In fuct, for best hill ing range, use coupl­
ing loops. See Fig. 4. As an example of wire
versus strap, L I was made of three tu rn s of
heavy cop per wire, no . 14, and tuned 120 to
2 10 megacycles using the Johnson 9 pla te
capacitor g' mmfd, with a box 3J2 inches long
by 3 wide by 3 deep . Just changing to three
turns of ~4 inch copper strap makes the tuning
range from 160 to 280, with the 220 band
right in the middle of the ra nge. The copper
strap coil is about 9/ 16 O.D. and is about an
inch long, with some 3/ 16 spacing between
turns. It is air supported and there are about
]~- inch straight copper straps as leads on each
end.

And Now For 432
T here have been quite a few circuits shown

for 400 megacycles. Some of them show vari­
ous kind s of small coils, loops, and what have
you-attached to a crystal mixer) in one way
or another. Plenty of tube mixers have also
been described, but here we will concentrate
on crystal diodes since they are simple and ef­
fective. At any rate, my thou ght here was to
make tip a tu ned rf detector that would serve

FIG. 7

"HANDLE "

PHONO JACK
NUT - ---,.PHDNO

JACK

HEAVY WIRE

PHONO
JACK

FIG. 6
Fig . 5-Coox Coupling Loop detail
Fig. 6-Phone Ja ck Va ria b le Coupling detail
Fig . 7-Locknut de ta il
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Fig . 8- Phono Jock Variable Coupl ing de­
tail , top view

LOCK NUT
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J,

SOLDER NUT TO
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L,L,

FIG 8

BOX

coupling methods. Xlechnnicnl, mostly. Fig. 5
shows one method of obtaining variable loop
coupling. A one inch section of %inch copper
tubing is d rilled out for a 6/ 32 thumb screw
and a brass nut is soldered onto it. A two inch
long piece of }2 inch copper tubing is prepared
with RG58/u inside, fi rst removing the black
cover. Feed it into the * inch tubi ng and
remove about two inches of the tinned cop­
per brain. The insulated center wire comes
out of the ~ inch tubing just inside the rear
wall of th e box of Fig. 4. It forms a loop
roughly ~ inch long by about * wide, and
should turn free ly in the space between Ll and
the inside of the box . From tests, th is loop
could be even smaller.

The second method tried goes q uicker and
works the same. Suit yourself. A phono jack,
single mount type, is prepared by filing
a slight Hat on the tip of the thread . See Fig.
6 . This serves to solder the ground return
side of a loop. See also Fig. 4 again. A phona
jack nut is soldered to the inside of the box
wall , over a * inch hole in the same wall.
Another phona jack nut has a heavy wire
loop soldered around it to fonn a handle for
using it as a locking nut on the outside of
the same box wall. See Fig. 7. The whole
shebang is shown in Fig. 8. Looks kinda
crude but works like a charm . Where can
you buy one like it for 432? You have to fil e
everything nice and fl at on that assembly, by
the way, or you can't get both nuts on and
working right.

Conclusion

A series of tuned rf decteetors and mixers
has been described, with particular emphasis
and detail on a practical 432 megacycle tuned
crystal mixer. This mixer can form the heart of
a low cost 432 receiver.

J3. That is, when the J2 loop L3 is decoup/ed.
See also Fig . 5 . \ Vhen a resistor is placed
across J2's output cable and L3 is coupled into
th e magnetic field of LI , the output voltage
drops to I ); volts . A matched 432 megacycle
antenna has the same effect . As a mixer. the
two variable coupling loops work like little
charms. With the set up I tested . The oscil­
lator loop needed to be only about); coupled ,
that is, at about 45 degrees. One thing was
sure, you could now maximize the antenna
and the oscillator Inject ion coupling. Thi s was
using a tuned transistor local oscillator.

Antennas get to be a problem with 100 meg­
acycle tuning range. Such things as log­
periodic antennas do exist, of course, but as
an amateur DX fanatic I like a narrow hand
high-gain job. Take your choice. Using an
indoor d ipole, several very loud 450-470 mega­
cycle stations were heard-probably in the
mobile, business, or U HF en bands. M y main
interest is, of course, all 432 for good old
DX, wh en and if! For ATV th is unit should
be very FB. Bandwid th can be adjusted, an­
tennas matched, video and sound outputs
tuned up, etc. That , of course, is still another
story. W e do have also a good strong power
oscillator for 440 (see 73 Mag.) . These two
should be ideal for good power on ATV.

Some details now on the two variable

,
- •. .HANK ... I Th iNK 1T~ 0 1"£ OF OURS .. ."

50 73 MAGAZINE



ANOTHER OUTSTANDING VALUE!

5 BANDS 400 WATTS
HOME ·STATION MOBILE

$395
PORTABLE

Get yours today

from Burghardt

Accessories
117C AC power supply with speaker
VX-I Plug-In Vox
412 DC power supply

$85
$35

$130

The Nation's Finest Used Equipment

We Offer Time
Payments on

New Equipment

129.00
29.00

119.00
9.(10

45.00
29.00
49.00
99.00
19.00
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69.00
89.00
79.00

179.(10
495.00
89.00

159.(10
8.95

49.95
24.95

179.00

PHONE
886 5749

Area Code
605

Cash Price
49.00 Heath DX1008 tran smitter

395.00 Heath MT·' tran smitter
119.00 Heath HW32 transceiver
19.00 Heath HOll Q-Mulliplier
34.00 Heath DUO transmitter
39.00 Johnson Adventurer
44.00 Johnson Challenger

169.00 Johnson Ranger
69.00 Knight V·44 VFO

119.00 Mosley eM·' receiver and sp eaker
79.00 National NCBS receiver

199.00 National Ne9S receiver and speaker
269 .00 National Nel2S rece iver
399.00 National NC300 and cali brator
115.00 National NCL200O---demonstrator
129.00 RME 4300 reeeber
209.00 Swan 175 transceiver

95.00 58·1 MB mobile mount-new
89.00 SB2·DCP DC supply-new

199.00 SBE earryinl case-new
49.00 SSE 1LA line ar-new

WRI TE FOR LATEST REVISED BULLET IN
ISSU ED MONTHLY

AMERICA'S MOST RELIABLE DEALER

BOX

37A

Write for our
Special

Transceiver
Packet

Central Electron ics l OA Exciter
Clegg Venus demon strator
Drake 1A receiver, speake r a nd cal ib.
Elmac A54H mobile t ra nsmitter
Globe Ch ief 90 transmitter
Globe Chief Deluxe t ransmitter
Globe Scout 68DA tran smitter
Hallicrafters HA2 and P26 supply
Hallicrafters S85 receiver
Hallicraflers SX96 rece Iver
Hatucratters SX99 receiver
Hallicrafters SX101A receiver
Hall icrafiers SR160 transceiver-demonstrator
Hallicrafters SRI50 transce iver
Hail icrafters S108-demonstrator
Hallicrafters SX11 C-demonstrator
Hall ierafters SX122-demonstrator
Hallicraflers CB5 CB-transceiver
Hammarlund HQ1 29X and speaker
Hammarlu nd HQ·170 rece iver
Han e, Well s R·9 receiver
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UHF Signal
Generator

Ji m Kennedy K6M 10
2816 E. Norwich
Fresno, Calif .

If operators on our sparsely populated UII F
hands were obliged to wait for the appearance
of an air signal on the band in order to align
a converter or tune up a preamp many would
probably grow long grey beards (apologies to
Sam Harris ) before the converte r or preamp
was ready to go.

Front view of sig na l gene ra tor.

Having worn out several razor blades over
this problem myself, I set out to seek a solution
to tbe probl em.

Investigation revealed four possible solu­
t ions: buy an electric shaver, convince more
ham s to build UHF transmitters, quit ham
radio forever (again?). or build a signal gen­
erator.

All of these were tempting but the last
was fi nally decided upon.

Several requirements were the basis for the
design of this signal generator : operation on
botb 432 me and 1296 me, high stability e.g.,
crystal control, variabl e rf ampli tude, provision
for insertion of various types of modulation ,
and lowest possible cost consistent with satis­
factory operation .

I had a 27.00.3 me overtone crystal left over
from a brief period of disillusion ment abou t C B
and, since 27 t imes 6 is 432 which times 3 is
1296, this seemed a likely place to start.

Fig. 1 shows the fi nal result. The overtone
oscillator is voltage regulated and is lef t operat­
ing at all times when the generator is on. The
crystal is mounted underneath the chassis to

52

protect it from rapid temperature changes from
drafts, etc ., further enhancing the stab ility,

The lise of di ode multipliers at 432 mc and
1296 mc greatly simplifies developing UH F rf.

Direct coupling the modulation into the
cathode of the last vacuum tube multiplier
provides a modulat ion input that will accorno­
date almost any signal from audio to video , or
even pulse.

A four position mode switch on the front
panel allows the choice of carrier, no carrier ,
carrier with 60 cycle mod ulation and fin allv

• •

carrier with external modulati on.

Closeup showing the osci ll a tor a nd vacuum
tube mult ipliers.

Const ruct ion
Building the unit presents no special p rob­

lems except getting it all under the chassis. The
5 x 9Jf x 2J2 chassis doesn't lea ve much useful
room to spare, but it does make for a very
compact device.

The lengths of the diode multiplier tuned
lines were determined p rimarily hy the space
available and bear only the slightest relation
to the wave lengths involved ; hence, it was
necessary to pad both lines with additional
capacitances in order to resona te them proper­
Iv.

Both lines were folded from 1/32 inch brass
sheet stock. The inner conductors are made

13 MAGAZI NE



RANGES, AG volts, 0·10-50-250·1000; OG volts, 0-5-25­
125-500-2500; OG current, 0·250 mi l, 0-50 microamp;
OHMS, 0·10,000 & 1 meg. Expaaded iow-ohm scale.
DB, -20 to +22
Test l eads, l eather Garrying Gase

53

I
•

Allow 50c fO I
packing and

shipping.
California rest­
dents include
4% sales tax.

95

SAN JOSE, CALIfORNIA1000 SOUTH BASCOM

SINCE 1933

20,000 ohms per volt DC

" No r t he r n Californ ia's Most Complete Ham Store "

QUEMENT
ELECTRONICS

PORTABLE
MULTIMETER

20,000 OHMS
per VOLT DC
1 % Precision
Resistors

Closeu p v iew showi ng deta i ls of diode multi ­
pliers lines.

For best results it is a good idea to employ
a 50 ohm (or 75 ohm as the case may be) pad
between the signal generator and the eq uip­
ment und er test. This will insure that the
generator will appear as a resistive load as
much as possible. This is necessary if the
generator is to d uplicate the cond itions pre­
sented to the receiver by a good antenna.

FEBRUARY 1965

from II inch brass tubing. The 432 line is 1"
x 1" x 7". The input diode is tapped onto
the inner cond uctor U~ inches from the ot her
end . The signal output loop is about 1Minches
long. The output diode is tapped 2 inches
from the loop end of the line.

T he tuning capacitor is made by soldering
a 10-32 nut over a hole in the middle of the
line shell. This provid es the threads for the
10-32 screw which actually serves as the
capacitor.

Hound ~~ inch d isks are soldered to the bot­
tom of the center of the inn er conductor and
to the end of the turning screw to provide
additional range.

The 1296 line is similar except it is on ly 3%
inches long. The mu ltiplier diode is tapped on
the inner conductor rs inches from one end .
The signal output loop is about ;!I inches long
and is located at the other end of the line. The
tun ing capacitor is identical to the one used
in the 432 line.

The 1.5K 10 wa tt resistor in the carrier OFF
position limits the no load voltage from ex­
ceeding the ratings on the filt er capacitors.

Operation
The tune up of the tube stages can be easily

accomplished with a grid dipper. The UH F
stages should only need to be peaked w ith a
converter and receiver.

Shields on all tubes and a bottom cover 0 11

the chassis are important requirements if stray
leakage at the signal frequency or lower har­
monics is to be elimina ted as a possible source
of measurement error. T hese were removed for
the photographs but are always used in prac­
tice.
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L l -l 0 turns +: 28, ~8 " slug form.
L2-3 tu rns #28, 3fs" slug form.

T his pad can take many forms. The two
easiest ways to make one would be to lise
suffi cient lengths of some lossy coax. At 432
me high er, 20 or 30 feet of RG-,38 (or RG-59 )
seems to be quite adequate for most applica­
tions. T he other approach wou ld involve build­
ing a conventional resistor pad into a male and
female BNC connector soldered back to back.
Fig. 2 shows such a pad .

Aside fro m receiver testing, this device has
several other uses to which it call be put. It is
also useful as a signal source for antenna tests
and it may be used as frequency standard.

T his last use can be of great value at UHF
because of the persistent problem of crysta l
toleran ce versus frequency mult iplication . A
converter can easily be 40 or 50 kc or more
off of the indicated frequency at 1296 mc.
T h is can be quite a problem if you are huntin g

4 .7 .J'-

FIGURE 2
Fig . 2 . 20 db 52 ohm pad. Resisto rs mount ­
ed in BNC co nnec to r.

L3-10 turns ;;1 8 , 112" die.
L4- 3 turns # 18, V4" d ie .

for a moonbouuce signal throu gh a 5 cps
fi lter.

Though not shown on the diagram or in
the pictures, it was found that a .50 mmld
variable capacitor connected across the crystal
was sufficient to reduce 27 .003 me to the
27 .000 . . . me required to put the generator
0 11 4,32.00 . . . and 1296.00 , . , me, 1t will
prob ably be necessary to retune the oscillator
plate circu it for best operation; some loss in
ou tput will be encountered but this should
not be a serious problem. H owever, if such
operation is contemplated , it might be of some
advantage to obtain a 27.002 me crysta l and
employ a smaller variable capacitor.

In order to make the frequency standard
really something of a standard , a 1 me cali­
bration oscillator should be employed. Some
harmonic of the oscillator (5 me, 10 me, etc. )
should be zero beated against WWV. The
signal generator should then be zero heated
against the 27 me harmonic of the 1 me cnli­
brator-presto! - a 4 .32-1 296 me frequency
standard .

Though there are many refinements which
can be made, the unit d escribed has done a
yeoman service in all the varied tasks asked of
it .

. . , K6~"O
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"THE KID FROM TEXAS" (BRYAN EDWARDS, JR.)

COMPLETELY RECONDITIONED USED E9UIPMENT

BUY WITH CONFIDENCE!

ALL EQUIPMENT GUARANTEED

... .... ,...$29
................... . 49

..... ...... .. 29
... ............... 65

...... ....... 79

A D COM
350·12 5 89
500· 12 99
1000·12 199
B & \XI
51001l $ 139
51SIl.1l 99
CE NTRA L ELE CTRO NICS
10·A . .. . .. . 5 55
20·A , .._ _ _.. 119
Q T· l 9
600L 199
100V . 395
CLEGG
99"er .. _. .. ................ . S 99
Thor VI/ lAC _ __ 279
Venus 389
COLLINS
7lA· l 5 169
75A.2 199
i5A·3 .._._ .._ __ 269
7lA·.j 399
51]·3 429
755·1 . 319
755·3 479
75S·3B . 519
325· 1 .._ 429
30Lt , . _.__. 379
KWM·2 __ 849
516F·2 .. .. . 85
516F·l . " _. 6S
3510 -1 . . . 39
PM·2 ..._.._... 99
C(.2 .. __ 59
516E· l .. 99
DRAKE
l A . $ 139
2A _. __. 179
2B . 199
21lQ 25
2AC _. __ .__ _............. 12
TR·3 "".... . 439
A C' ) 59
DC-3 _ _ .._..... 89
RV·3 ." 59
ELMAC
A F· 54 .
AF·67 .
PM R·6 _
PMR·7 .
PMR·R . .

GALAXY
300 $219
PSA ) OO . 69
I II _..__ ._ .._ __ __ ._.. _. 299
1II AC Suppl y ...., 59
GLOBE
65A 529
680 . .__ .___ . __ 39
LA· l _.... __ ._ 75
Highbander . 69
755A VFO .. .. 29
GONSET
G·66 ......... . . 5 65
G ·77 . _ _...... 89
G ·76 . _ _. 179
G·76DC .." 49
GS B·IOO ._... . 219
Super 12 _ 29
HALLICRAFTERS
HT.20 S 99
HT·32 279
HT·32A 319
HT·37 269
HT·40 49
HT·41 239
S·401l __ __ 39
SX-62 _ _ 159
SX·96 99
SX·99 .. 79
SX-IOO 129
SX ·101 . ._ _._._ ._. 149
SX· I01 A 199
SX ·I10 _ 85
SX· ll 1 149
SX· 117 ._ _ _. _.. .. 279
SX· 140 '" 69
SR. 150 399
SR·160 249
P·150·AC 69

HAMMARLUND
HQ· IOO 5 99
HQ.11 0C 119
HQ.120 69
HQ.129X 85
HQ·140X 109
HQ·1 50 139
HQ·170C 199
HQ·180C 279
SP·600 2 9~

SP·600 ] X·27 399
H X· 50 279

HEATH
HX.I O $259
H X ·20 149
H R·20 99
M R· l __ 44
MT· l 49
D X·35 35
DX·40 39
DX·I00 79
DX· IOOB 99
TX·l 129
SB· I0 59
RX· I 139
HA· I0 179
VF· l __ ._. _. ............. 9
UT· I __ 19
H P·20 _............. ......... 19
HP·I O .._....... 35
H P· 13 45
JO H N SON
Ad vent urer __.. _. __ ._. _ $ 25
Chal lenger __ 59
Courier 139
Pacemaker . 149
Ranger I , 119
v al ian t I . 159
Vik ing I .. 59
V ikinR II _........... 79
122 V FO .. _. . 19
KNIGHT
T ·60 . 535
T ·150 75
N ATION A L
N CX·3 _. _ _ _5269
NCX·5 489
NCX·A 79
NCL·2000 489
NC98 79
NC · I09 89
NC1 25 _. _ 79
N C I40 __ .. _. 129
NC·173 . ._.._._..... 75
NC·183D , . ..".,., 139
NC300 139
NC· 303 .."""" 199
SBE
SIl. ) ) . 5 269
Slll·LA .. 189
D C Sup ply """ 39
S\'\' AN
SW·1 20 5 149
SW·140 149
SW . I75 _ __. 149
SW·240 _ _ 259
S\,\'-400 .. .__ .__ 319
S\\'·350 _. _. _. __ . 319
TCL' ._ _.. _._..._...... ...... .. 79

NATIONALLY KNOWN BRANDS.

CAREFUL RECONDITIONING OF
ALL E9UIPMENT SOLD.

TOP VALUES.
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L. E. Lee KS BLF
7316 E. 5Bth Place
Tulsa 45, Oklahoma

Just a Piece of Wire?

The ind uctance of a length of wire has been
given as 1

ONE- HALF
INC H

LENGTH

100

so

TWO INCH
20 LENGTH

10

5-'""or
0 2- FIG.2
~

u REAC TANCEz.. V5.
I- FREOUEOCYu.. (-22 AWG )l.lJ 0 .5
<r

0 .2

0. 1 +-4---~....._ _ ~-+-_-_--<-

10 2.0 5.0 10 20 SO 100 200 SOO 1000
FREOUENCY (M EGACYCLES)

unce versus frequency for a one-half and a
two inch length of =22 wire. Notice that at
140 megacycles the reactance is 10 ohms for
the one-ha lf inch length. However should the
length be increased to two inches as it m ight
be in order to reach from a plate cap of a
2E26 to a tuning capacitor on the front panel,
the reactance would inc-rease to 50 ohms. This
increase in reactance could conceivably pre­
vent the tank circuit from reson ating or from
load ing properly in the two meter b and ,
causing considerable head scratching on the
part of the builder.

It is hoped that the illustration of one of
the potential problem areas and a judicious
use of the curves will aid in avoiding some
of the pitfalls inherent in VHF construction.
Always analyze the effect the additional in­
d uctance as determined fro m Fig. 1 would
have 0 11 the cri tical path and modify the lay­
out accordingly. And remember : in VHF, all
paths are critica l.

. . K5BLF
Reference

1. F . L angford -S mith, Ra~J;ot"on D esigners H dndbook. p.
128 7

300. 5 1.0 1.5 2.0
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One of the biggest bug-a-boos in the con­
st ruction of VHF and UHF gear is the inter­
connection of the individual components
which make up the system. The cardinal rule
of good construction has always been to keep
the leads as short as possible. This is a pretty
loose rule and to the newly arrived VHF
enthusiast, presents a perplexing problem
when he begins to layout his new rig . T he
followin g graphs might be valuable in p rovid­
ing an insigh t into this problem as well as
providing valuable design informa tion for the
construction of futu re eq uipment.

_ l61-3d
L = 0.00.,1 [2.3Logto 4d ]

where L = Inductance in microhenries
I = Length in inches

d = Diameter in inches
This is shown in F ig. 1 for various wire
sizes from #28 AWe to # 10 Awe. T hese
sizes were selected as representative of the
various sizes used in amateur gear today.

Fig. 2 demonstrates the size of the react­
ance which can be associated with a short
length of w ire. This is a graph of the react-
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-KEY has a COAXIAL RELAY
for most every switching
application . ..

DK60 SERI~S DK71 SERIES
HEAVY DUTY SPOT COAXIAL RELAYS

DtC60-CIC

Heavy duty SPOT 50 ohm im­
ped a n ce . 1 kw rating. Life ex­
pectancy 1,000 ,000 oper a tion \!.
VSWR less than 1.15:1 t ro m 0
to 50 0 me. DK60-G and DK60­
G2C fe a t u re patented a uto matic
receiver protecting connector
fo r pos iti ve Isola tion o f r.f.
~rom re ce iver g reate r than
100 db Isolation between reo
colver- and t ransmitter lines
trom 0 to 500 me. DK71

IP6T COAXIAL RELAY FOR
SWITCHINC Of r.f. SOURCES

Weat herproof. Common connector
may be switched d irectly t o a n y
one or com bination o f s ix post­
tions. Frequency r a nge 0 t o 500
mc . Power ratin g 1 k w. VSWR
less t han 1.1 :1 a t 100 mc . Is ola ­
tion g reate r t h a n 40 d b at 10 0 mc .
Life expectancy g reater than
1.000.000 oper ations. 50 o h m Im­
ped ance.

DK60-G2C has DPOT external contllcts fo r ,"witching
auxiliary ci rcuits . Size: 2% x 3 % x 1 Ii " , Wt. 9 oz,

Size 5~ dill, 2"4 " deep. W t . 3 Ibs .
W ith UHI<· Coaxial Connectors __ $49.50 ea.

DK2-60 SERIES
A DPOT SWITCH for SWITCHINC 2
COAXIAL LINES SIMULTANEOUSLY

DK72 SERIES
I P3T COAXIAL RELAY FOR
REMOTE SWITCH INC of d .
SOURCES

$22.95 ea .

We"therproof. Frequ e nc y ra n ge 0
to 500 mc. Power rating 1 k w.
VSWR les s tha n 1. 1:1 a t 100 mc.
Isolation g reater than 40 d b at
100 mc. Life over 1,000,000 opera­
tions. 50 ohm impedance. Size:
4 " x 3';{," x 2 %". w e. 1 re ., 8 oz.

DK1Z

WITH UHF CONNECTORS

from $12.45 ea .

Fre q uenc y range 0 to 500 me.
Powe r rating t o 1 kw. VSW R
less than 1.15:1 t ro m 0 to 500
me. Isolation greater t han 30
db fiV 500 me. Loss less t h an
0.03 db @ 30 mc. Life over
1.000.000 oper ations. 50 ohm
Impedance. Size: 2 % x 3,* x
1 *" . we. 12 oz.

DKZ-60

Wi th UHF Coaxial Connectors.
AC or DC

A DPDT SWITCH INTERNALLY CON.
NECTED IN DE.ENERCIZED POSITION

DK2-60B SERIES
DK77 SERIES
MINATURE, LOW COST

50 ohm SPOT
COAXIAL RELAYS

DK 77 re la ys a vallable with pho n o ,
TNC and BNC coaxial connectors-c­
with h ijl"h perfor ma n ce character­
Istics. Freq. ran ge 0 to 100 0 me .
Power r a tln !\: 250 w . VSWR less
than 1 ,1 :1 @ 500 mc. Is olatio n
greater than 30 db @ 500 me.
Insertion loss less than .03 db @
500 m c . LIfe expect ancy over
1,0 00 ,0 00 oper a tion s . Models with
1C in mfgn. type have SPDT
auxillary s wit ch e s rated at 5 a m p
@ 110 VAC re s istive ,

DK71_TNC

Wt. les s than
3.5 oz.

from

$1.90 ea.

from $19.00 ea .

Ideal for s w itchin g In a nd
out a power amplifier between
an extctter a n d antenna. Fre­
Quency range 0 to 500 mc.
Power rating 1 kw. VSWR
less t han 1. 15:1 fro m 0 to
500 mc. Isolat ion greater than
30 db @ 500 m c. Loss les s
t h a n 0 .03 db @ 30 mc. Life
over 1.000.000 operations. 50
o h m impedance.DKZ-60B

UHF COAXIAL CONNEC-With
TORS

Con nectors UHF. Size: 2% x 3* x 1'%,". Wt. 120z.

Av a il a ble In all standard AC.
DC voltage s ~ _ __ __ __ _ _ _ _ _ from $19.00 ea. Comply with MIL. 5541. AN· C· 170 a n d MlL-S-5002.

New Manual Coaxial SwitchesAND NOW
DOW-KEY'S

DK78
SERIES

New manual DK78 series coaxial s witch es
with excellent r .f. cha racteristics (not wafer
switches) . r.t. ra tin g, 1 kw. 50 o hm Im_
pedance. VSWR les s than 1.0 5 :1 at 150 mc.
Jso la Uon g reate r than 50 db @ 500 mc. a n d
g reater than 80 db ~j) 30 me, W ith dia l
pla te and knob. Wt . 10 oz. Size : 3" dta . x
1 ',i," deep,

Av a il a ble : I P2T, SP3T. 1P6T
and crossove r switch from $12.15 e a .

,

DK78~6

DK60, DK2_60 , DK2_60B, DK7 1, DK72 available In s t a n d a r d AC, DC voltages. Also available with
t ypes BNC, TNC, N '" C Con ne ct ors. DK77 all st. DC voltages. DK78 with BNC, TNC, N & C connectors.

€:!D' ...

DK211
Male UHF to
Male Phono
Connector

$1.25 e • •

CONNECTORS
DK210

Fem a le UHF to
Ma le P hono
Connector

$1.25 ea.

DOW·KEY UHF
DK202

Double Female
Connector

. 85 ea.

DK201
P anel Mou n t

Ma le Connector

$1,25 ea,

,AVAILABLE TOO: OK61. OK63 and DK67 Series of Relays fo r Mili tary and special appllcatlon,
Wr ite fo r complete brochure of Dow_Key Products.

Dow·Key products a vail a b le a t your distributor or write:

Manufactured by DOW-KEY COMPANY, Thief River Falls, Minnesota
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Homer Gaston W5CZ

The Amateur and

Civi Defense Emergencies
The next two or three years may be vital

to the continued existence of Amateur Radio
as we have known it. I have been a ham for
fifty years and have never seen our ranks split
as badly as they are now. Even during the
Spark-C.W ., C.W.-Phone, and A~ l-SSB fam­
ily fights, we did not have the dissension we
have had since the AR RL's incentive licensing
proposal.

It is not my intention to discuss this p ro­
posal here except to say that regardless of its
merits, and it has some, it was the worst
handl ed matt er to come out of ARRL in many
years. The preliminary ground work was tor­
rible.

Now let's talk about another controversial
sub ject-Civil Defense and what you can do
about it . Just because your local CD organiza­
tion may 1I0t be too good (and have you taken
th e time to find out why it is or isn't good?)
doesn't mean that in an emergency it will not
determine whether people live or di e. And
before we get any further, quit thinking th at
CD will only function in a nuclear war. That
may be true at the National, Regional and
some State levels but your local and county
CD organizations are vi tally concerned with
natural disasters such as floods, hurricanes, tor­
nadoes, and so forth.

Civil Defense has been defined , somewhat
inaccurately, as "Government in Emergency."
Change that to "Governmental d irected ac­
tivities in an Emergency" and you will be
much nearer the truth. Many volunteers not
normally in government, except as taxpayers
and voters, will be required in almost all large
disasters and many small isolated incidents.

Now we come to something that conerns
us all as radio amateurs.

In any emergency. the need for govern­
mental communications becomes paramount.
Not only are more circuits needed than in nor­
mal times hut circuits are needed to locat ions
which normally have little or no communica­
tions. The provision of these circuits whether
wire. radio or by other means requires care ful
advanced planning. Even w.th the best pl an -
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ning cases usually arise where more emergency
links are needed than anticipated.

HACES ( Hadio Amateur Civil Emergency
Service ) was established by the U. S. Covern­
ment some years ago to provide the govern­
ment at all levels. local. State and Natlonal.
with an amateur radio back-up facility in
emergencies. It is probably mos t comparable
with the ~[AHS facility which furnishes emer­
gency and other communications for the vari­
ous Armed Forces. One important difference
is tha t wh ile ~IAHS is assigned frequencies
outside the amateur band, the HACES fre­
quenc'es are all within the amateur band;
th ere is some hope that this condition may
be corrected untl that some frequencies out­
side the amateur bands will be assigned to
HACES.

Perhaps a better understanding of the
HACES organiza tion would be a comparison
between it an d the other amateur emergency
organ iza tions.

The AREC is an organization of radio ama­
teurs sponsored by AHHL and dedicated to
public service in emergencies by furnishi ng
communications to or from a disaster area.
It is not responsible to any public or govern­
mental body except as it sees fi t to acknowl­
edge in the emergency. The greater part of
its traffic consists of third party messages of
the "Tell Aunt Mary that Cousin Lucy is
OK" type. Th is is not meant to downgrade
this type of traffic. It probably has done more
to improve the "ham image" than anything
else. What I am trying to exp ress is the idea
that AREC, in itself, is a private organization
handling personal traffic in emergencies unless
specific arrangements are made to handle some
governmental messages.

~IARS is an organization of radio amateurs
sponsored by a mil itary department. It is strict­
ly responsible to the mili tary and generally
handles traffic of a military or military con­
nected type. Rigid discipline is necessary and
is generally enforced.

RACES is an organization of radio ama­
teurs sponsored by the Office of Civil Defense
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P.O. BOX 312 603~~~-~3S8 CONCORD. N. H.

&~RADIO

Speoker
$85.00

$1 30.00
$35.00

5159.95
159.95
240.00

Lote st Complete List

SWAN SW-120
SWAN SW- 175
SWAN SW·240

Writ. f o r

" Used Equipme l'l t Speciol"

ALSO IN STOCK ;
DELUXE SWAN·400 w ith 011 Accessori es

5 BANDS 400 WATTS $395.00

3.5-4.0 me, 7.0·7.5 m e, 13 .85· 14.3 5 me, 21.0·2 1.5 me,
28.5·29.0 me (10 mete r fu ll eoveroge kit o vo ila ble).
Has Tron s iSloriled VFO, erystol luffice f ilter, ALe,
AGC & S-m"ter. 320 wons CW input, 125 AM input.

• AC Power Sup p ly, motchil'lg eebloet w ith

• 12 Volt DC Su pply Model 412
• Plug - in VOX Model VX- l

IT'S YOUR QSL CARD ­
WEAR IT!

YOUR CARD ACTUALLY REPRODUCED IN
PERMANENT METAL. THEN MOUNTED ON A FINE
- - - - -TIE CLASP - - - - ­
WEAR YOURS WITH PRIDE. ORDER ONE TODAY !
JUST SV~D YOUR (Al<D A~ O $4 00 IP P. At.O r.t.t. INCl..) TO

HE MAY HA VE EVERYTHING. a UT HE DOES N'T HAVE THIS

BOX 73, NORTHFIELD. OHIO 44067. GIn SHOP

Red uces Inter'erln~. an d For AL L Amahur Trane·
Noh . on All Mat.. S tlo rt mitten. Guaranteed for 600
Wave Recelven. Mak.. World Watte A M 1200 8 SB P I·
Wid. Reu ptlon Str1lnl.r . Net .r Lint Direct r ..d.
el.ar.r en A" Band.1 Ll l ht . Neat. Weathupr"f.

Complete a••hown tolal lenc t b 102 n. with 96 ft. of 72 ohm
belaneed twlnUne. II I- impert molded reeenem trape. (Wt. S
1lZ. 1· I 5"' long ) . You jUit tun. to desired band for beamlike
result• . E:u :e llent for AI.L wortd-wtde ehort-wue re<:ehen a nd
emeteur t ran. mltteu . For :SO\'ICE AND ALL CLASS AMA­
TEURS I NO 1o:XTUA TU!'i'E ItS 011 GADGETS :S ~:ED1ID1
EUm lnatea 5 eeparate an tennae with eeeenenr per formaneo
guaranteed. InconlplcuOUi for Fun)" Nelahborhoodsl NO HAY·
WIllE HOUSE AI'I' I';AltA:\,CE r EA RY INSTALLATION I
cemcrete Inst ruct lons.
15-40-20- 15- 10 meier hands. ("omtllele . " 515.95
40-20 -15-10 meter. 54- ft. (hest for BWI'S) Complete . . $14.95

S END ON l. Y $3.00 (cos h, ell-. mo l and pa,. postmen hata neil
COD Dlus DO"tage on arrhal or send fu ll nrt ce tor p... ttleltl
-',llvery. Cemptete Inst allaUon & te('hni col Instr uctions fur·
nllhed. Free Information on many other 160- 6 meter a"tenn• • .

" ",ll. hle f", I,. from:

WESTERN RADIO • Dept. A7· 2 • Kearney. Nebralka

within the D epartment of D efense. Its various
levels arc responsible to some level of govern­
men t, local. State or National. and its mem­
bers generally report to a Civil Defense Direc­
tor at one of tbese levels. Traffic hand led
consists primarily of civil government mes­
sages although third party traffic of a more
persona l nature may be handled with per­
mission if condit ions permit.

From the above. p erhaps over-simp lified
sta tements. you can see that the big differ­
ence in th e three organiza tions is in the top
control. T wo are in semi-official capacities al­
though manned by volunteers. All the ~IARS

units have a mission of support to CD if it
does not in terfere wi th their primary mis­
sion . Many, if not most, ~IARS members be­
long to HACES and vice-versa.

The other big difference is that in a war
condition only RACES frequencies would be
available in th e amateur bands. AHEC opera­
tion would be cancelled , together with other
strict ly amateur operations.

Liaison and cooperation between AREC and
HAC ES has been sp otty. I believe this has
been caused b~' the very luke-warm support
of HACES by th e AHRL Headquarters Staff.
An example of this may be seen in past issues
of QST in reports on AREC and RACES
activities. AREC usually gets a page or so, fre­
quently describing CD activit ies but reported
under AREC news. HACES is lucky if it gets
a p aragraph . Reporting p rocedures are just not
geared up to p roduce any different result at
this time.

There are outstanding exceptions to the
above. The Florida gang h as the best disaster
organization that I know abou t and there most
of th e hams involved belong to both organi­
zations and fun ction as one unit in disasters
~rom th e St ate level down to the local uni ts.

There is very definite need for closer cooper­
itiou and coord ination between th ese two or­
mnizarions in most places. \ Vith more empha­
:is being d evoted to improvin g the public
mage of the amateur, this appears to be one
)f the q uickest ways to do it. At least it will
ielp combat the image of the ham as "that
'ellow down the street who is always Interfer­
ng with my TV: '

Another point is th is-if you d on't want the
:n boys to replace the hams in public service
.ctivities, it is up to you to do your part.

A prominent Civil Defense Director has
vri tten me as fo llows: (italics mine )

"I feel that I am most fortunate in the use
-FCitizen Band operators. As a ham of almost
:0 years standing. I was most hesitant to use
hem but after meeting almost no response
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--TONS OF AMATEUR EQUIPMENT IN STOCk

\V\VIE$'r1EII~~I~AIDIIO

ca tions plan . Suggestions are usually welcomed
but be sure you know enough about the prob­
lem to give in telligent advice before starting
a reorganization plan of your own!!

\ Vhat types are need ed by CD? Any licensed
amateur can be of help . Some locations can­
not lise hams under 18 years of age because
of insurance or other reasons. I h ave never
hea rd of a top age limit. Matu re people, pref­
erably holding higber grade licenses and hav­
ing experience in net operations, are of cou rse
most valuable.

\Vhat types of emission are used? Gener­
ally 6 and 2 meter AM and/or F~I arc p res­
ently used for local operation. Some 10,40 and
80 meter operat ion is used for longer ran ges.
AM and SSD. CW and RTIY are in nse on
these frequencies in various areas. Incidentally
AFSK T eletype is beginning to be used on
the higher frequencies for point to point work
In many areas .

Are you legally obligated when you are
accep ted in CD? :\0, you are a volunteer
only. You will not he paid , although you may
borrow equipment from some of the more
affluent areas for temporary use away from the
Emergency Operating Center. This p ractice
varies. You may quit when yO li desire but if
you are the type who wants to "p ick lip h is
marbles and go home" when things don't go
righ t, don't volun teer. CD needs people who
can be counted on when the chips are down
and who can submit to a reasonable amount
of discipline .

Civil D efense is probably one of the least
understood branches of our govern ment. It is
generally operated with a minimum staff and
in most of its emergency operations will rely
heavily on regular governmental departments
such as fire. police, etc. Even these depart­
men ts would in turn rely on trained volunteers
to augment their forces in large disasters.

The weakest link in the average Civil De­
fense organization is in communications. This
is normally a commercial function in th is coun­
try and is handled by telephone and radio
companies who are not usually under the con­
trol of any local government bodies. Few
people ill governmen t h ave any knowledge of
what constitutes emergency communications.
And without communications there is no con­
trol, only chaos.

To paraphrase a fa mous remark-Don't ask
what Civil Defense can do for you until after
you have answered the q uestion "What can
you do for Civil Defense?".

Do some Investigating, then help Civil De­
fense, help Amateur Radio and help yourself.

. .. W5CZ

BE 9-0361
SAT 8,30 to 5,00

3000 t o 8700 ke
$ 1 each ± 2 kc setting
$ 2 each .0 1 % tolerance

Air ma il- 10 c per c rysta l ex t ra

FT-243 Crystals

SAN DIEGO
1413 India Street

MO N . fRI 8,30 to 8,00

@ f~~ @
~IJl'tI canuu
'" $I to.....
IIUtl.Ull

®
nIl'

from the local amateurs 0 11 tornado spotting.
1 brought the CD people in our county plan .
They have been extremely cooperative, have
developed their own- maps of the county with
their own grid system and have personally
taken field strength measurements from all of
the prominent higher altitudes throughou t the
county. They have also been very successful
in having cooperation from those CB'ers not
affiliated with us in remaining off Channel 20
when we are in a severe weather condition.

" I must stress the importance of RACES.
This is a most opportune time to either aug­
ment or implement RACES operation by all
Civil Defense Directors d ue to the emphas is
being placed on PICA i\' because of the up­
coming interna tional rad io-telegraph confer­
ence.

" I personally had a minimum response three
years ago. I now have 48 RACES personnel
operating on all three bands.

" In the less populated counties (ham wise )
directors are still meeting poor response /r011l
the local hams."

I quote this letter because the remarks are
typical of those I have heard from other CD
Directors in all sections of the country.

With the above backgroun d remarks on t of
the way. let's get down to cases. What can
you do and how do you go about gett ing
started?

First, see your local CD Director and volun.
teer your services for communications. If you
don't know who he is, ask your Ma yor or
the head of your county govern ing body for
his name and office address. Nearly all COUIl­

ties and cities of any size have CD Directors.
Some are very active, some are not. The
odds are that you will be greeted with open
arms and welcomed as a desirable volunteer.

The Director or h is communications man
will explain where you could fi t into his or­
ganization and tell you about his communi-
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SSB
TRANSCEIVER

SALE
lThis month only - subject

to stock on hand )

I I I

ALL ITEMS ARE NEW. ORDERS PREPAID WITH CASH REMITTANCE
IN CONTINENTAL U. S.

A WINNING COMBINATION

sP-\J~\ 75 00

. <

•

•- .-
~ 0 - ,-

0 0 0
•

,.•~ - .0 '6 0 •-

GALAXY III
80-40-20 METERS

., . hallierafters

SR- 160 349.50
ADCOM AC P/ S 99.50

449.00

MODEL SR 160
TRANSCEI VER

BOTH FOR

38900

I $ encl osed. Cash orders prepaid within cont inental United I
~ ...;__ I States. --------------------.

GALAXY III
ADCOM 350-12
A.C. PIS

ORDER
TODAY

DRAKE ALL BAND TR-3
WITH SPECIAL A .C. SUPPLY

BOTH FOR 55000

: Mission Ham Supplies ,
13316 Main Street, Riverside 3, Calif. 92501 I
: Attn : Bill Hullu ist, K6LOS Ship me th e followin g : l
1- - - - - - - - - - - - - - -1
I I

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

3316 Main Street
Riverside 3, California 92501

Phone 683-0523 (area code 714)

349.95

125.00

474.95

BOTH FOR 39995

MISSION HAM
SUPPLIES

• 300 WATTS SSB/CW INPUT conservatively
rated

• FUll COVE RAGE All BANDS
• BEST FILTE R AVA ILABLE exceptional 2.1 KC

filter stays 60 db down-with 1.8:1 shape
factor

• MOST COM PACT 30D·WATT TRANSCEIVERS­
size, 6" I( IOl/4" X ll If4" . Weighs only 13 lbs.

• SEl ECTABL E USB OR LSB with illum inated
indicators

• Ale CIRCUIT BOOSTS TALK POW ER
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Brussels International
Mobile Rally

On the 22ncl of September the International
Mobile Hally organised by the Belgian Ama­
teur Rad io Society "U.B.A," in close co-opera­
tion with the Belgian Red Cross took place in
and around Brussels.

T his was in many ways a remarkable event.
Firstly, it was a tru ly international event in
which Mobile Radio Amateurs from Belgium ,
Holland, France, Germany and Britain took
part. This was made possible by the generosi­
ty of the Belgian Authorities who were again
willing to grant temporary mobile licenses to
visiting Radio Amateurs from any country, ir­
respective of whether that country granted
"Reciprocity" or not. This is the second tim e
the Belgian and Dutch Governments have
made this very generous gesture of Interna­
tional Goodwill ( the fi rst being for tbe
Verviers Hally in April , 1963 ) .

The Winner: ON4SN/M and SWL

Seccndlv. it should be noted that here were
amateurs of several nat ionalities driving about
a foreign country, on a crowded fine Sunday
a fternoon, operating: their radios, map read­
ing, following complex instructions in a stra nge
country. and not a single accident has been
reported nor a single infringement of either
traffic or lladio regulations.

For these reasons alone the Rally wo uld
have been notewor thy.

But that is only an int roduction.
T he Hally itsel f, organised by U.B.A. whose

President, .\1r. Hene Vanmnvsen. was respon­
sible for the whole intricate organisation, be­
gan at a car park in the ground s of the 1958
Exhibi tion with ample parking space. Here
each competing vehicle was issued with a

62

carrier bag containing three envelopes. One to
be opened at once, and the other two were
S.O.S. envelopes to enable any competitor who
failed to carry out all the instructions, to
reach the ultimate rendezvous. These were
issued in four languages- French, Dutch , Ger­
man and English according to the nationality
of the competitor.

The first instruction was merely to listen to
the official U.B. A. Station, Ol\'4UB, broadcast
from 13A5 to 14.00 on 3.6 mc or 144 me.

This b roadcast instructed competitors in
[our languages to report to the parking place
outside the church at Tervuren. This involved
some map reading across Brussels.

At Tervuren a new envelope WaS issued
instructing stations to call 0~4VY for a code
number. Thereafter they had to ma ke five
contacts with other Mobiles in the Hally and
exchange the code number which each had
received individually by radio before rp:port ing
to the church at Waterloo.

Here another set of instructions included
calling the control station at \ Vaterloo and ex­
changing a code number with the vehicle's
own milometer readin g.

At Waterloo the occasion was taken to ask
a number of questions to answer which in­
volved a complete sightseeing tour of the his­
toric items connected with the Battle of
Waterloo.

It will now be rea lised that the Radio Hally
was deliberately devised to take competi tors
th rough some of the mos t beaut iful country
around Brussels, including the Foret de
Soigne, as well as visiting h 'stor.c sites like the
Battlefield of Waterloo. Furthermore, the
questionnaires issued at the various con trol
points asked questions which involved. a far
more detailed sightseeing tour than a tourist
would otherwise have undertaken, including
visits to the Vidor Hugo monument , the
Prussian memorial, etc.

Here at Waterloo the check point was at
the fam ous farm the "Belle Alliance" where
Wellington and lIlucher met after the battle.

At each check point a new set of instructions
awaited the competitor always beautifull y du­
plicated in his own language.

Instructions included calling certa in check
points at certain places and exchanging num-
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GALAXY

-~ 0
_.'T" _

-,Q- ,Q

tib

FUll COVERAGE
GALAXY III - 80 • 40 • 20 METERS .. . $349.95
GALAXY V - 80 THRU 10 METERS ..... $469.95
AC POWER - $79.95 • DC POWER - $119.95
SPEAKER CONSOLE - $19.95 • VOX - $24.95
REMOTE VFO - $59.95 • CALl8RATOR - $19.95

300 WATTS P.E.P.
2.1 KC AT 6 DB. - 3.8 KC AT 60 DB.

SELECTABLE UPPER DR LOWER SB.
LESS THAN 100 CPS DRIFT IN 15 MINS.

Vz UV. FOR 10 DB. SIN RATIO

COMPARE
BEFORE YOU BUY

BEFORE YOU BUY OR TRADE
CONTACT US!

WE WANT YOUR BUSINESS

WRITE, WI RE Ed WSNGL
OR CALL - •• •

?Ed fletc;e &eed~D",ic-d-. 1",c-.
• 1514 PENNSYLVANIA AVE.
• WESTCHESTER SQUARE
• FORT WORTH. TEXAS 76104
• AREA CODE 817 PHONE ED 2·3809

rers, and exchanging these code numbers with
ither mobile sta tions during radio contacts as
vell as visiting many interesting places.

At the last check p oint a map was issued
vith instructions to retu rn to Brussels and
endezvous at the Red Cross Headquarters.

T hroughout the Rally the close co-operation
ietwccn the Belgian Had.o Club (V. B.A.) and
he Belgian Hed Cross was remarkable. The
.heck poin ts were manned by Bed Cross per­
onnel with Red Cross Mobile Stations. Red
Iross personnel ass isted with the parking and
o difficu lties were experienced in this respect
tall.

Unknown to the competitors an emergency
ad io network was maintained with the Head ­
.uarters of the Hed Cross in Brussels through­
ut the Bally on 157 me F M. Had any aeei­
ent taken place fi rst aid could have been
rmmoned immediately through this erner­
ency radio network.

When we returned and rallied at the Red
'ross Headquarters the cooperation hetween
re two organisations was remarkable. Here
i e Red Cross p rovided tbe car park, the
uild ing and the hall for the p rize giving.

V.ll.A., tbe Bed Cross and other Belgians
ad generously p rovided such a large number

:: 3RU A RY 1965

of prizes that the p rize giving was quite a pro­
tracted affair.

Lastl y, the Red Cross provided d inner for
all the competitors and their passengers.

It is difficul t adequately to express one's
admira tion for the work which Rene Vanmuy­
sen, the V. B.A. and the Red Cross pu t into
this remarkable venture, in which all instruc­
tions throughout were given in four languages,
hundreds of envelopes p repared and so ar­
ra nged to ensure that each competitor received
his instructions in his own language,

As before, the end of the Hallv was not tbe
end of the fun. O ur licenses had been granted
to us for 14 days, botb in Holland and Bel ­
gium, and there was still much operating and
en joyment to be had .

"I, 'myself, had the pleasure of experimenting
with a n extension rod on the base of my
Webster llandspanner, suggested by W4TWW
which imp roved my mobile reports very con­
siderablv.

Among the many stations worked from the
mobile rig were-PY, L V, W , 2 S6, CNS, 4X4,
5BX, ZB l , and such nearer rarities us­
F9RY/FC.

Th e local contacts were also of major in­
terest. After working a spot of OX near

••



Questionnaire
Plea se tea r ou t th is half page a nd send

it in Or pu t the answers o n a separa te letter
o r card. Just mark the a ppropria te letter (s I
which answer eac h question .

1. Closs o f license I hold : Extra A; Ad ­
vanced B; Genera l C; Condi tiona l 0 ;
Technic ian E; Novice F; none G.

2. My oge : Under 20 A; 20-29 B; 30-39
C; 40-49 D; 50 up E.

3. Approximate investment I have in ama ­
teur ra d io equipment : Unde r $ 100 A ;
$100-$500 B; $500-$1000 C; $ 1000­
$2000 D; $2000-$3000 E; $3000-

$5000 F; Over $5000 G.
4 . Number of years licensed: 0 - 1 A; 1- 2

B; 2-3 C; 3-4 D; 4-5 E; 5- 10 F; 10-15
G; 15-20 H; 20-30 J; over 30 K.

5. Modes I use: SSB A; AM B; CW C;
RTTY D; NBFM E; WB FM F; TV G;
Mo bi le H.

6. Bonds I use fai rly regularly (sa y o nce
o week): 160M A; 80-75M B; 40M
C; 20M D; 15M E; 10M F; 6M G;
2M H; 220 J; 432 K; 1296 L.

7 . M y main interests in amateur rad io o re :
Rag chewing A; DX' ing B; QSL-Ce r­
t ificate hunt ing C; traff ic 0 ; CD nets
& RACES E; bui ld ing F; experiment ing
G; othe r H.

8. I read QST never A; somet imes B;
regular ly C.

9 . I rea d CQ neve r A; somet imes B; reg u ­
lorly C.

10 . I rea d 73 somet imes A ; regula rl y B;
devotedly C.

11. Du ring the last yea r I ha ve spent on
ma il o rde r ha m o r su rp lus ra d io eq u ip­
ment 0-$9 A; $1 0-$24 B; $25 -$50

Waterloo from a place with the attractive
name of Braine I'Alleud, we were called by
ON4PZ who talked us into his home in Brus­
sels, where we met his family and charming
Vietnamese wife, as well as O N4AQ who
runs a gymnasium , judo saloon and fencing
institu te and other physical culture activities
in Brussels.

On another occasion we were called by
ON4NJ who was located in a village called
\ Vieze , This was some considerable distance
from where we were at the time and we re­
gretfully informed him we would not be able
to call. Find ing our b atteries needed a bit of
extra charging we cruised through the coun­
tryside without a particular destination and, to
our great surprise, saw a signpost-"S-kilom­
etres WIEZE." So, of course, we decided to
call on our friend, O N4N}, but we had for­
gotten to note his exact address and we did
not think we would get there . However, a
blind call on the frequency we had p reviously

6 4

c. $50-$99 D; over $1 00 E.
12 . T he Institute o f Amateur Rad io : 1 ha ve

joined A ; I 'm planning t o join B; would
jo in if it was less expe ns ive C; don ' t
co re to jo in D; i t shou ld drop dead E.

13. My fee lings about ham rad io (se lect
the closest ) : I'm all for it and am
willing to devote a good deol of my time
to helping it A; I' m a ll for it , but i t is
not importa n t enough to spend much of
my t ime o n it B; g rea t hobby, bu t let' s
face i t , there a re a lot mo re im portant
th ings C; I'm supporti ng ARRL, let
them worry about ham ra dio 0 ; hom
rodio is just one of many hobbies, don 't
wor ry so much a bout it E.

14 . The fo llowing purchases are contem ­
plated soon : SSB transceiver A; receiver
8 ; tower C; beam D; VHF gear E; test
equ ipmen t F; t ransmitter G.

15 . Mobile : none o t p resen t A; SSB trans­
ceiver B; 6M C; 2M D; AM E; WBFM
F; near future G.

16. Club work: I belong to Q local radio
club A; I do not B.

17 . During the next yea r I will p robably
spend o n amateur radio equipment : un ­
der $100 A; $100-$200 B; $200-$300
C; $300-$500 D; $500-$750 E; $750­
$1000 F; over $1000 G.

18 . 1 ha ve on hand catalogs from All ied A ;
La fa yet te B; Heath C; Newark 0 ; WRL
E; B- A F; Ha rrison G; Radio Shock H.

19 . 73 should ha ve month ly colum ns on
DX A; VHF-UHF B; RTTY C; YL D;
propa ga t ion E; con tests F; spa ce G;
transistors H; sideba nd J ; clin ic K;
cryp tog ra m L; TV M.

operated on the I5-meter band produced an
almost immediate reply, and with great com­
plication resulting from the one-way streets
which had only just been organised because
of the Autumn Festival (called "October Fes­
tival" though it takes place in Sep tember ) we
reached his house where we were made very
welcome.

And so, when opera ting in a foreign coun­
try, one has all the pleasures of meeting the
local rad io amateurs in their homes in a way
which would not otherwise be possible.

One must also remember that without the
co-operation of the Belgian Govemrr.ent in
granting licenses to all Radio Amateurs the
whole event could not have taken place.

lt should also be mentioned that the Neth­
erlands Government were good enough to
grant temporary mobile licenses to all ama­
teurs passin g through Holland to or from the
Rallv.

. G3 BID
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DESIGNED TO SOLVE YOUR TRANSCEIVER

PROBLEMS • • • THE
Completely new, the 5B-34 retains all of the best features of
the 5B-33 , but adds many important new features, including

built-in 12 V DC and 117 V AC power supply (no inverter need)
At only $395.00 the 5B-34 is on even greater value than
it' 5 predecessor.

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

ca ll o r write your nearest Henry Radio store.

SOLVE YOUR FINANCING
RADIO'S EASY TERMS

TO
HENRY

t:UAti . DESIGNED
PROBLEMS ...

6 % FINANCE CHARGE' 10 % DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day trial - 90 day warranty. 90 day full
trade back on new apparatus. Write for bulletin.

CAll DI RECT . . . USE AREA CODE

But ler I , Missouri 816 679·3127
11240 W.Olympic, Los Angeles, Calif. 213 477·6701
931 N. Euclid, Anaheim, Calif. 714 772·9200
431 E. Green St., Pasadena, Calif. 213 684·0861
6116 N. 27th Ave. , Phoenix, Ariz. 602 AM 4·3895

HWorids Largest Distributors of Short Wave Receivers"
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Charles Leedham, WA2TDH
10 1 W. 2 3rd Street
New York, N. Y.

The Callbaak Game

It came to me the other night, after tuning
around six and listening to a number of types
t rying valiantly to fit clever phonetics to their
calls-and usually coming up with remarkably
unmemorable duds- that one of the small but
significant pleasures in this world is having a
call which can be happily set to wo rds. Some­
thing you can put a snappy phrase to, like
what's-his-name does with Never Say Die for
:\'SD, especially sui table because it fi ts his
contentious nature so well. Or even Tall, Dark
and Handsome, which may or may not be
true, but is at least safe enough for me to use
until ham television gets big.

Wouldn't it be nice, now, to have a call
you didn't even have to think up phonetics
for? Something ready-made like RAF, GMT,
RFD, II CL (fora chemist), GOP, or nE~1

( this one may mean nothing to you, but a
science-fiction fan would Hip for it ). Or even
better, how about a word? Something nice and
electronic like A~IP or OH~[, or maybe a
name like JOE or BOB, or even something
like EGG. All of which led me to what I call
The Callbook Game, leafiing through that mas­
sive reference work to see if all those possi­
bilities actually were calls, or whether the
FCC had eliminated anything that could pos­
sibly have a meaning. I found .em all, but
while looking up one, my eye lit on another,
and the hideous thought st ruck me-fine, fine,
but what about the other possibilities, the let­
ters that added up to something not so nice
and innocuous as RAF or EGG. Like RAT,
which I happened upon, and, looking further,
ROT. Did the FCC let the had ones through,
too? And if they draw the line anywhere, then
where?

I kept looking, and leafing, and found that
the good old FCC has hardly drawn the line
at all . Think of a wild combination, and there
is is ill somebody's call- BAM, POW, URP,
UGH am! ECl! for the comic-st rip fans. How'd
you like to come on the air and say, "This is

URP?" Or announce yourself with a call end­
ing in APE, BU~I , CAD, ELF, GYP, HOG
or SAP? Or how'd you like to be a female
operator and announce yourself as PIC? Th at
one exists, by the way.

One coincidence led me to look for others.
I'd found that nobody is an XYL because there
are no calls beginn ing with X, which was
something of a surprise . Neither does any­
body have a Q-sign al, inciden tally, because
the FCC hasn't let any calls through begin­
ning with QS or QR- and these were the fi rst
deliberate omissions I found. But how about
TEX; could anybody with that call be lucky
enough to live in Texas? Nope, the only one
in the 5-area lives in Oklahoma. But what
about names? In all the eye-blearing looking
I could stand when that idea h it me, I found
no JOE named Joseph, no JIM named James,
no BOB named Robert, no TO~1 named Tho­
mas, no RAY named Raymond, no ART named
Arthur, or anything. There was one very, very
near miss- one DOO is named Donald, and
how he must have cursed the luck of the draw
when he got his ticket. Or WaS it luck? The
coincidence of getting just the next call to a
real wow seems too close to he true, but I
couldn't help wo ndering if some killjoy down
at the FCC doesn't watch out for such th ings,
and pushed poor Donald's call back one space
in the file when he saw it would have been
DON.

All is not milk and honey with getting a
meaningful call, I discovered as I sat thinking
up peculiar three-lett er combinations and pag­
ing through the call-areas to find them. There's
SEX, SI:-.I , SLY and so help me, P US. And
for initials there are KKK, TVr, FBI, and,
so help me again, FCC. How'd you like to
come on the air with that one?

After considerable thinking, and considerable
more looking, I found that the boys in Wash­
ington seem to have drawn the line at a very
few combinations, including such an innocent
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but understandable one as 50S, and a few
of the more blatant obscenities which I can't
even list here without getting the whole she­
bang banned from the mails. :-<0 d oubt your
own fertile imagination will come up with
one or two that you won't find listed in the
book. But the one's they've let through! Just
think of any th ree-letter racial reference, for
example, or even the best-known slurs, and
you'll find them in somebody's call .

All of which led me to an- interesting specu­
lation. Namely, did the FCC even eliminate
the worst of them, or did the u nfortunate guy
who got such a call just drop the idea of
operating and never bother to renew the li­
cense because he couldn't bring himself to
go on the air an d announce himself with such
a call. And what about some of the real doozers
that are listed? I've never heard such a call
on the air. It may be no more th an stat is t ical
happenstance that I've never heard them, but
I won der if they, too, have dropped out.

Some calls, of course, are funn y or obscene
for no reason the FCC would possibly be
expected to know, and wouldn't cause any
problem in this coun try, but might get a little
in the way of DX work. Anyone, for example,
wi th the call A1\'O may have been having a
lit tle trouble making South Am erican contacts
m el not knowing why- it's a vulgar word in
Spanish , meaning exact ly the same as another
:h ree-Ietter call beginning with "A" that the
FCC has either eliminated from the list, or
et th rough and then never heard from again
n the way of renewals. And anybody with
'all PUD is going to get a lot of snickers when
ie tries to get through to England , for reasons
"d defini tely better not go into. And whatever
he terminal letters, a whole generation of
NC2's-we're already half way through the
ilphabet on WH2's, if you haven't worked
he "2" area lately-may have a bit of a prob­
em in England, considering that \V.C. is a
tandnrd abbreviation there for W ater Closet,
Ir john, or head, or whatever you may call
t.

PUP, DOG, CAT , COW , ELK, 1I0G-the
vhole barnyard and pet world is there, and
nnny, many more I haven't thought to look
'P yet. Have a look in the Callbook yourself.
t's good enterta inment on a dull evening
vhen the band's dead and there's nothing
.etter to do. I guarantee you'll find some dil­
es. Me, I'm waiting until a few more sunspot
ycles have gone by and they've run all the
Jay through WZ2ZZZ and start issuing the
our-letter calls. Then I'm going to have some
eally fascinating reading!

WA2TDH
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Carl Drumeller W SEHC
5824 N. W. 58th St.
Oklahoma City 22, Okla.

Plate Modulation with

Controlled Carrier
In all systems involving the control of car­

rier strength. the main problem is devising a
method of increasing the carrier power ex­
actly as the audio voltage is increased, time­
wise and magnitudewise. Many schemes have
been dreamed up; most of them miss the
ideal by a considerable margin, as is amply
illustrated by listening to such transmitters on
the amateur bands.

The method to be described, as has been
said, is not new. It does, however. present a
means of increasing carrierpower automati­
cally and in exact synchronism with an in­
crease in af power. No time lag is involved
in either the increase or the decrease of car­
rier magnitude.

As with everything, one does not get the
desired end without paying a price. The price.
in this case, lies in a requirement for a higher
voltage power supply than one would use with
a constant-carrier system. Another price is the
limitation of its application to only transmit­
ters using "Class B" modulators.

Let's see how it works. Suppose you're go­
ing to build a little radiotelephone transmitter
using a 2E26 in the final , modulated by a
6N7. This would run around 15 to 20 watts
input. In the usual case. you'd power this
combinat ion with a power supply delivering
300 or 350 volts, For this application, how­
ever. you'll need a power supply delivering
600 to 700 volts, for you're going to place
your modulator in series with the 2E26's de
plate voltage lead! Please note that this is not
a re-hash of the ancient system of plate modu­
lation by aud io-frequency variation of a re­
sistive element in series with the plate de sup­
ply. There's a difference! In this case, modu­
lation is effected by the audio power from
the 6N7 "Class B" modulator. The series con­
nection. de-wise, is there solely to effect con­
trol of the carrier strength .

Let's take a moment out to consider what
we'll be doing. If you've operated a transmit­
ter using "Class B" modulation you've no

OOO _OHM PRI.
OOO_OHM SEC.
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Many amateur- type transmitters are mar­
keted or home constructed for controlled-car­
rier modulation. All of these. however. seem
to be of the "efficiency modulation" nature.
That is, they achieve modulation by varying
the efflc.encv of the transmitter to convert
de power into rf power. The fac t that power­
contributing or plate modulation can be com­
bined with control of carrier seems to have
been forgotten. Really, though , this form of
controlled-carrier modulation is the oldest; it
was described in the amateur literature some
thirty years ago.

There is a real advantage in using "power
modulation". The af power contributed by the
modulator adds to the de power from the
power supply, thus producing additional
strength of the information-carrying side­
bands. Control of the carrier has two signifi­
cant advantages. One is the reduction of heter­
odynes, the other is the illusionary increase
in signal strength produced by the AGC action
in a receiver. These two attributes have made
controlled-carrier operation popular, despite
the universal acknowledgment of the superior­
ity of plate modula tion.

FIG. 1

2E26
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Allow 50' for
packing a nd

ship pi ng.
Cal ifornia resi­
dent s include
4~ sa les t a x.

THE BEST
VALUE WE

HAVE
EVER

OFFERED!

An excellen t co mbinat io n uni t for eithe r ho me
station o r mobile use .. . as an accurate Stand ing
Wave Bridge and a sensi t ive Fiel d Strength
Meter. 52 o hm impedance . will tak e a full kilo­
watt and can remain in the line all o f the t ime .

•
S. W. R. BRIDGE and

FIELD STRENGTH METER

95

... W5EHC

doubt noticed that the modulator's resting cur­
rent is quite low. When you speak into the
microphone. the current increases, varying
with speech level. Because of the inertia of
the meter, the current variations seem to
"float" . .. to vary in a smoothed-out rela­
tionship with speech peaks. A bit of reflec­
tion, however, will show you that these vari­
ations actually follow speech levels precise­
ly . . . no lag, no overshoot. Ah, now the
idea develops! ' Vhy not let this current vari­
ation control the de current of the mod ulated
"Class C" stage? It is well known that the cur­
rent in a se ries circuit is the same at all points.
Ill' placing the modulator in series with the
"Class C" stage's power supply, we cause the
"Class C" stage's resting current to be quite
small. In fact, if we were to add a bit of C
bias to the 6N7's grid, we could cu t its ( and
the 2E26's ) resting current to zero! There
are sound reasons, though, why we don't want
to overdo a good thing; we'll let a small resting
current flow. But when we speak into the
microphone, the 6N7's and the 2E26's plate
current increases in exact synchronism. No
over-modulation on even the first few cycles
of voice-frequency aud io, no hangover of
strong carrier as the voice drops off!

Let your eyes roam over to Fig. I, which
depicts the circuit for a 6N7-2E26 combina­
tion. You'll see it's a very conventional circuit,
differing only in the series (de-wise) connec­
t ion of modulator and modulated stages. The
same circuit can be used for almost any fina l
and modulator.

If you want the advantages of plate (pow­
er) modulation and the feeling of having
done your part in reducing the number of use­
less heterodynes that infest amateur radiotele­
phone bands, build a transmitter incorporat­
ing: this tim e-tested feature.

Grey metal case , 5 '/4"H x P /4"W x 2 lf4" D.
with standard fitl ing s, 10/8" Bright-vue meter,
and d etachab le , te lescop ing an te nna w hich e x­
te nds to 103/4", W ith ins tructions and schematic.

QUEMENT
ELECTRONICS

Clubs

It would be more than prudent to have
your club secretary write to 73 for our
special Club Plan. This unusual offer com­
bines a special low introd uctory subscription
price to 73, cash for the club treasury and

free books for the club library or to be
given away as door prizes at meetings.

1000 SOUTH BASCOM SAN JOSE. CALI FORNIA

FEBRUARY 1965

" No rthe rn Californ ia ' s Most Complete Ham Store"

SINCE 1933



A. G. Hansen
720 S. Harvey Ave.
Oak Pork, III.

Audio Bandpass Filter

The schematic shows the design to be fai r­
ly conventional, as far as the two amplifier
stages are concerned. The power supply is a
22~ volt battery, current drain being only
2" mils. The first stage is rather stiffly biased,
and uses negative voltage feedback from tbe
collector to the base. This serves to improve
gain stability, and also to reduce the output
impedance of the amplifier, thus improving
the power transfer to the succeeding stage,
which near resonance has a low impedance

Some electronics companies are now ad­
vertising that they usc digital computers to
design their fi lter networks. For the ham who
needs a very selective audio bandpass filter,
but does not possess an IB~( 650 and can't
afford ten bucks for a high quality audio in­
ductor, the following equipment is described.
It is a two-stage transistor audio amplifier with
a series resonant LC circuit in the forward
loop, and uses positive feedback to increase
the Q of the cheap and dirty tank circuit to
as high a degree as might be desired. Its input
is plugged into the headphone jack of the
sha ck receiver, and the op's phones plug into
the amplifier output. At a bandwidth of 80
cycles it has a peak gain of 20 db, and for
slow C\ V signals (and there are some on the
novice bands ) the bandwidth can be de­
creased to the limit of intelligibility. Just for
fun, the author increased the feedback to just
short of instability, and measured a 3db bind­
width of 3.5 cycles at a center frequency of
1070 cycles . Made tbe signal sound like some­
one "strumrnin' on the or banjo", hut it just
shows wbat tbe little thing can do.

input. The emitter resistor of the first stage
is heavily bypassed , which tends to make this
stage have a low input impedance. Coupling
from the input is through a capacitor and se­
ries 10K resistor, which simulates pretty well
a head phone load on the communications
receiver.

The base of the second stage is tied directly
to the collector of the first, thus simplifying
bias and coupling. Note that the emitter re­
sistor of this stage is paralleled by a series
capacitor and inductor ( 150 millihenry rf
choke ) . At frequencies far removed from res­
onance of the LC combination, the emitter
impedance of the second stage is essentially
the emitter resistor, hut near resonance the
impedance of the series LC hegins to drop .
Thus, near resonance, the low series imped­
ance of the tank predominates and the Aow
of base current is increased, assisted by the
low output impedance of the first stage.

It will be noted that two 180 degree phase
reversals take place in the amplifier, one in
each stage. Thus, the outp ut voltage, taken
from the collector of the second stage, is in
phase with the input voltage, and the feed­
back from the pot through the fixed resistor
is regenerative. In essence, this means that as
more signal gets through the amplifier, more
is fed back, and since the gain of the ampli­
fier increases near resonance, due to the series
LC circuit, the output voltage rises sharply
near resonance. This is what transforms a low­
Q circuit into a highly selective audio ampli­
fier.

Construction is straightforward . Parts layout
is not in the least critical, and considerale
latitude is allowed in the transistors. In fact,
almost any low power audio transistor can be
used. The only component wh ich requires care
is the fixed feedback resistor. Values should
be tried until one is found which just pro­
duces oscillation wben the pot is Fully ad­
vanced to the maximum feedback position .
Thus, when you're ready to operate, plug the
amplifier into the phone jack of the receiver,
tbe beadphones into the amplifier output
jack, and advance the regeneration control un­
til a whistle is heard. Back off a bit, and
you're in business . . . . Hansell

T

ES

R4
4.7K
1/ 2W

II2W
SEE TE XT

- 0

R5
R3 4 .3K
10K 0 2

1/ 2W
\ IC 4 .25 uf112W 2N465

R2 5 1K 1/ 2W SEE " Vou
.~~uf 2 N465

TO
HEAO PHQN

<>-1, RI
SEE TE XT C301

10K ..j' .l5u f
II2W *; I~~ L I~'l<

R7
+11'2 RFC 10K

II2W / C2 l50 uh 2 W

R9 .--' ~rv- IOO MA
330K
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IAL

MODEL 592

MODEL 590

MODEL 591

Connectors Mounled
on BlICk

Connectors Mounted
on kk

Connectors Mounted
on Back

Models 551A and 591
are 2 pole, 2 position
s pecia l p ur p o s e
swi tches with UHF·
type connectors. De­
signed lor switch ing
any RF device in orout
of series connection in
coa x line ci rcuits.

Models SSM and 590
are single pole. 5 ocst­
non swi tches with
UHF-type connectors.

Models 550A -2 and 592
are smgle pole. 2 pest­
t icn switches with
UHF-type connectors.

MODEL 550A

Conneclors Mounted
on Sid,

Connectors Mounled
on Sid,

MODEL 551A

Connectors Mounted
on Sid.

MOOEL 550A·2

0::1•..e ....1
.. .." 101t010 COIL _ u n n~[

{.,"\lO.... ,.. . "'u ,

~ oo OW" 4 UO' O
OU1~U 1 n o..
"[Cl'YU

SSB Aud io Filter
Have you ever noticed th e amount of high

frequency "garbage" or "monkey chatter" that
seems to show up when you use a loudspeaker
when listening to SSB signals? High frequency,
adjacent-channel buckshot and howls tend to
make life miserable, and will drive the oper­
ator back to headphones having a restricted
audio response in many cases.

This annoying high frequency response oc­
curs in even the best of receivers and is often
due to unwanted components that «sneak
around" the selectivity determining circuits of
the receiver. Rejection of you r receiver to un­
wanted energy six or seven kilocycles away
from th e passhand might be of the order of
fi fty or sixty decibels; but when a strong signal
many, many decibels above 5-9 is adjacent to
your listening channel. some energy cannot
help but "leak around" the passband unless
your receiver has an unusual (and expen­
sive) if rejection system.

You can help solve this problem in two
ways: The expensive way is to rebuild or oth­
erw ise modify your receiver to reject signals
in the adjacent channels, or you can make
up a low-pass audio filter that will prevent
the adjacent channel "garbage" from reach­
ing your ears. This second solution will cost
you about a dollar. It will not reject inter­
ference in your co mmunication channel, but it
certa inly assists in killing QRM that often
"leaks around" your if system.

PLUS A FULL LINE of single and mul ­
tipl e-gang units with cho ice of "UHF" ,
"BNC" . " N" and Phone-Type con­
nectors (wri te for lit erature).

Th e New Switch ing Units shown above
have th e fol lowi ng specifications:

Power Rating: lKW amplitude modu­
lated, impedance 52·75 ohms-Fre­
quency Range ; Audi o to 100 MC­
Cross Talk ; - 45 db between adjacent
outlets (at 30Mc) - 60 db between
al te rnate outlets.

See your local (!Jaw) Distributor

or write direct for literature
A SU BS I D I ARY DF RENWElL I N D UST R I ES. IN C.

BARKER & WILLIAMSON, INC.
BRISTOL. PA. • Telephone (215) 788· 5581
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Jim Kyle K5JKX
1236 N . E. 44th
Oklahoma City, Okla .

"

Correcti ng the Errors

the Errorless RTTY Converter
Since publication of my "Errorless HTIY

Converter" (page 12 September 1963 issue
of 73 ) 1 have been deluged with letters from
the HTTY gang. Some have come from as
far as VK land. It's encouraging that so many
people are interested in the thump-and-bump
techniques of communication- even though
99.9 per cent of the letters asked the same
question : "I've built it now how can I make it
work?"

FIG. I CORRECT SWITCH WIRING

If ever a project were misnamed the "Er­
rorless" is that project. For a while it ap­
peared that the whole thing was one major
error on all our parts. But when the basic
trouble was tracked down it turned out to
be simple (though highly improbable ) . The
question now is «How did that one fellow get
his to play?"

The original Errorless was more or less
pitched together out of the junkbox and it
seemed to be so uncriticial that the normal
"tolerance tests" (switching tubes around,
etc. ) weren't made on it. Never again, I
haven't calculated the odds against this hap­
pening again, but two of the three 12AX7's
used in that model were slightly defective.
If they hadn't been, it would never have
played. So naturally, when all the rest of the
gang built them lip with good tubes, came
trouble.

Just to complicate matters, the schematic
itself with the original article contained three
errors. Anyone of them would boll ix things
tip in a large way. Before we get into the
major problem, its cause, and its cure, let's
get these little things out of the way.

The fi rst error was omission of a lOOK re­
sistor from the "swi tch" side of 11 to ground.
\ Vithout this resistor, 11 has no ground path
and cannot ever light. This, in turn , locks
the converter in the non-print condition on
switch positions 1, 2, 6, and 7, for the

01 E DI ODE

WAFE R A WAFER 8

." 1 roy3

- -
15

IZAU7
T

TO 13 OR 14 :¢luf r:lJV
-\I + Z 7-- --
JI "" .---,3 8

- 1M lOOK ~=-

{o ::
18 K

TO 33- Y 3300

-LZENER _

FIG.2 OORRECTED CI RCU IT FOR Yz AND v3

\Vith these three errors corrected, applica­
tion of + 30 volts across the neon-load re­
sistors fl ips the outp ut trigger and lets the
printer magnet drop out. Any voltage less than
+ 20 here holds the magnet in, with up to
75 ma current. Curren t can be reduced by
making the screen voltage for V5 lower.

Now let's go into the big problem. The
plain truth of the matter is that, as publ ished,
the V2 and V3 Schmitts won't flip . As I said,
[ don't know what the odds again st its happen­
ing again are, but I imagine somewhat great­
er than those against drawi ng three cards to
611 a royal flush, or being dealt a per fect
bridge hand. But it appears that both my
12AX7·s were slightly gassy, just enough to

"fictitious" signal required III these positions
won't be present.

The second error was in the switch w iring.
Since the original schematic included no ref­
erence designations for the switch wafers or
terminals, a corrected switch schematic ap­
pears in Fig. 1. The error was a transposition
of wires between terminals 5 and 6 of \ Vafer
A. This error made bilateral copy of mark­
high signals impossible, and left you copying
from space signals only on positions 5, 6,
and 7. Since 5 and 7 were already dead be­
cause of the omitted resistor this meant that
the only switch positions which would allow
operation were 3 and 6 .

The third error was in the value of the
resistor from V5's grid to ground. Instead of
56K, it should have been 22K. As drawn, the
output Schmitt wouldn't tri gger. Adding a
47K from screen to cathode on V5 improves
triggering reliability, and lets us discard the
lOOK 2-watt Zener "keep-alive" resistor also.

+ 21 0 REG.

o IZ OR 15

TO "

TOTO

TO II

TO '

TO
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mains "off" so long as input voltage is less
than 100 millivolts, and switches "on" with
positive action as input passes 300 millivolts.
It returns to "off" when the voltage drops be­
low 200 millivolts at the end of the mark or
space tone.

To get this remarkable sensitivity, the plate
supp ly once agaiu was regulated at + 210
and the cathode resistor was found to be fairly
critical at 2700 ohms. A standard 5 per cent
resistor can be used, however, with no wor­
ries. Raising cathode resistance to 3300 ohms
merel y reduces sensitivity slightly, to 2~ volts .

r-~-----+ 2 10 REG.

K5JKX• • •

470K

270 0
+ 5 ·1. =- .-

2 12 OR 13
TO SW

3.3 MEG. 470K
( OiANGE ALL

_ NEON LOAD
- RESISTORS

TO 470 K )

T UBE NEONS
V2 14 15

V3 13 12

FIG. 3 HIGH- SENSITIVITY FOR V2 AN D v 3

A few of the gang have inqui red about the
fi lters used ahead of this unit. As mentioned
before, almost anything can be used . The
filters referred to in the original article were
described in the November, 1962, issue of
73 by W3TUZ ou page 32.

Most people wan t to know mare about the
33-volt Zener. It should be rated for at least
10 watts. One such Zener, manufactured by
mauy firms , is the IN2990. Don't pay extra for
an A or B suffix; these indicate tighter toler­
ances, rather than a newer model as they
wou ld in vacuum tubes. This unit sells for
about $5 most places, but Lafayette Hadio
lists a D ickson Diodes 11'12990 in their 1964
catalog for less than $4.

Not mentioned in the original article, be­
cause I hadn't discovered it at that time, is the
fact tha t power-supply voltage should not be
allowed to exceed 300. The output t rigger
works nicel y a 2.50 vol ts. and if you build
up a supply for the unit 250 would be the
best target to shoot for. When the voltage
rises as high as 310, the output t rigger locks
up and won't drop out on space!

Despite the errors involved in the original
article, the unit itself still q ualifies for its
"Errorless" name. If you can tell a signal is
there, this gadget will give you the cleanest
possible copy of it. So, as 1 said the first time,
happy digital RTIYl

get a serni-thyrat ion action, letting them
work in the circuit.

The first dozen or so who wrote about this
were advised to add positive bias to the input
grid, making it easier to trigger. My apol­
ogies go out to everyone who tried this quick
and simple "cure" because that didn't work
out either. Finding the real cure for the situa­
tion took quite a bit of breadboard experi­
mentation . In the middle of it all, W 9QAZ
dropped in for the specific p urpose of finding
out how this thing was supposed to work, and
he helped quite a bit in the later stages.

Between us, we came lip w ith not ius t one
but two cures. One uses most of the pub­
lished circuit intact; the other requires that
virtually every component value in the cir­
cuits of V2 and V3 be changed. but gives
vastly increased switching sensitivity. You
can take your choice.

The little-change cure requires that the de
connection from the detector output to the
input grid be broken, and + 30 volts bias be
applied to the grid . In addition. the 10K cath­
ode resistor must be replaced wi th 21,300
ohms. To get this value, use an 18K and a
3300 in series, The resistance value was found
to he critical within 100 ohms for positive
switching and good sensitivity. 22K wouldn't
switch, and 20K required an input signal of
ap p roximately 40 volts peak-to-peak.

With 21,300 ohms, and the 30-volt positive
bias, a 4-volt p eak-to-peak (about U; volts
rms ) signal from the detectors gave positive
"witching. Plate voltage was also found to be
reasonably critical, and was regulated at
+210. Operation was still obtainable at volt­
iges as low as + 175 or as high as + 225,
but again sensitivity was lowered,

The final , and most important, circuit
change for this approach was to replace the
l2AX7 with a 12AU7. The 12AX7, when in
~ood condition, was found to be unsuitable
or this circuit!

The changes required for this approach are
hown in Fig. 2. Values not indicated are
mchanged from the original circuit.

After discovering that the I 2AU7 worked
nuch better than the 12AX7 in the hookup,

set out to test all the twin-triodes of this
~eneral type which I had available. The 12AT 7
vas found to be usable though not particular­
y good-but the 12AY7, a not so well known
ube, came out almost perfect. It was em­
.loyed in the high-sensitivity version.

The schematic for this circuit appears in
' ig . 3. Xote that the positive grid bias is no
anger necessary when using the 12A Y7 and
he changed resistance values, The trigger re-
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New Products
~

Rohn Automa tic Winch
Hahn has announced a new motorized winch

for its H.D. Series Crank Up Towers. The
winch unit consists of the winch, a heavy-duty
weather-proof motor and gearbox, and the
Hohn Model 100 Tower Controller. The com­
plete unit is wired at the factory and is sup­
p lied with 25 feet of two cond uctor power
cables . Two connections to a 115 VAC 60 cps
source arc all th at is required to ready the
tower for operation. The Holm Model 100
Tower Controller is contained in a cast alumi­
num weather-proof housing that is equipped
with a lockable latch . The housing is also
equipped with a screened vent to p revent
moisture accumulation with in the housing due
to temperatu re changes. T he control panel
contains the control circuits switch which
allows all power to be removed from th e
circuits for safe ty while working on or around
the tower, fuse protection for the control cir­
cuits , indicator light for power and fuses, reset
d evice for motor protection and momentary
contact pushbuttons for controlling the up,
down and stop functions of the tower. Limit
switches are utilized to prevent damage to
the tower through excessive up and down
limits of travel. T hey are weatherproof and
contained in cast housings to assure long
life and reliable lock operation . Ready access
is obtained to th e Tower Controller by the re·
moval of just four screws. The control panel
may be moved aside for access to wiring and
terminal strips.

The Holm Model 200 Hemote Control Uni t,
an added op tional feature, enables the operator
to control the tower from a remote point with
all the ease of local contro l with the added
convenience of a tower height indicator. The
remote control unit is equipped with a key­
operated power switch, indicator light, momen­
tary contact pushbuttons for controlI ing the
up, down and stop fun ctions of the tower,
lights indicating d irection of tower travel,

74

height indicator and calibration switches to
set ind icator to read elevat ion of tower or
antenna top above ground level. The motorized
winch unit is supplied with a hand crank to
allow the tower to be raised and lowered
manually in case of power fail ure. \Vhether
operated from the base of the tower or by
remote control, the new Rohn Motorized winch
adds new ease, convenience and accuracy to
controlling tower height for the amateur and
the experimenter, and is provided with all
the ass urances of quality workmanship, superi­
or design and functional capabilities inherent
in the Rohn line of towers and accessories.
For complete information, contact the Rohn
Xlanufucturing Company, P. O. Box 2000,
Peoria, Illinois.

•· .­•
Gonset Finals

Conset has 2 new VHF finals yon ought to
investigate. They are designed to operate as
Class All , linear amplifiers providing 200 watts
output, or as non linear Class C units handling
280 watts output on 6 or 2 meters . Under
Class All! operation the units may be em­
ployed for SSB, AM , CW, ~[CW, FM and
FSK service, and in Class C operation for
F~[ , P~[ , and CW service. In add ition, they
both have frequency ranges ( model 903A­
144-148 me, model 913A-50-54 me ), that
extend well beyond the amateur bands, per­
mitting the application ~IAHS, and CAP, and
other military frequency allocations. On special
order, rf amplifiers to cover any segment of
the frequency range from 1.6-500 me are
available.

The new Conset I\F Power Amplifiers are
also equipped with all necessary supp lies and
are rated for continuous commercial and
amateur service (CCAS). The hi gh voltage
supply incorporates a solid-sta te bridge rec­
tifier composed of 24 800piv-750ma, controlled
ava lanche diodes for hi gh reliability. The unit
also employs a husky solid -state 400piv-500ma
diode in the bias supply. Both amplifiers have
been designed as ideal companion units for
C onset's 2-meter Sidewinder and the new
C onset 6-meter Sidewinder, or any of the
Communicator series and any other exciter
capable of producing at least 5 watts. At­
tenuator pads are available if needed. For
more detailed information and specifications
write to Conset, 1515 S. Manchester Avenue,
Anaheim, Californ ia .
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LM FREQUENCY METER
Cryst al calibra ted modula ted. Heterodyne, 125 Ke to 20,000

~~P~~~~. 1!i~br~~~n .~.k: ,$79.50
LM Frequency Meter &9 above, oompletely checked out, with
tubes a nd crysta l. less ca libra tion book. Exc. Used. clean $34.50

8C-221 FREQUENCY METER
Equip ped .ith orilinal calibration eharts. 125 Ke to 20000 K.
with CrYSta l check poi nts In a ll ran gu . Excel. Used with orl,"
Ina l Calibration Book. Crystal, and all tables. CHECK ED 0 UT I
Unmodulated $89.50 MOdulated P. U. R.
AC Power Supply for B C221. checked out $24 .50
BC -22 1 1000 Ke Crysta l B ra nd New $8.95
BC221 F REQ. MET ER CAS E, a lumInum, with volt. reg.
BUPDly. S hock mounted. BRAND NEW . . $2.95

LORAN APN·4
FINE QUALITY

NA VI GATIONAL EQUIPMEN T

FAMOUS BC·645 TRANSCEIVER
15 Tubes 435 to 500 MC

Can be modif ied for 2-way communica­
tion, VOice or code, on ham band
4.20- 450 me. cItizens radio 460-470
me. tlxed and mobile 450-460 me.
tetevt soon experimental 470-500 me.
15 tubes (tu bes alone worth mor e than
sate price ll: 4-7F 7, 4--7H 1, 2­
7EG, 2-6FO, 2-955 and l-WE-
316A. N ow covers 460 to 490 me. BRA ND
Br and new BC -6 45 with t ubes. less NE W
power supply In factory ca rton. $1950
ShippIng wei ght 25 lbs. S P ECI A L l •
PE-IOI C Dynamot or. 12/24V input $7.95
UHF Antenna Assembly 2.<45
Complete Se t of 10 Plugs 5. 50
Contro l Box 2.25

SPECIAL " PACKAGE" OFFER:
BC- 045 Tr anscelver, Dyna mot or and an accessories sbove.

~~I:Jg-f:c~s fa~t~ ..~~.':: $29.50

65c

BC1206-C BEACON RECEIVER
195 to 420 Kc. made by Setchel • Carlson.
Works on 24 · 28 volts D. C. 185 xe. I F,
Com plete with 5 tubes. Size x ..... x r.
~iE4 ~bEW $10.95

US E D, less tubes $4.95
~
A
-~

.J : .

•
ARC·3 RECEIVER!

Complete wit t! All tubes axe. Used $21 50
Like NEW , ,$3S.50 •

Crysta l- controlled 17-tube su perhet. t unes from 100 to 156
MC., AM. , on any 8 preselect ed channe ls, 28. " 11 DC power
i nput. Tubes : 1-9002, 6- 6A KS. 1-12S H7. S. 12SG7. I-!JOG I,
1. 12 H6, 2_12S N7, 1.1 2SL7, 1- 12A 6.
r iO V A. C. Power S upp ly Kit for above 15.00
Factory Wired a nd Tested 19.95

SCR-274 COMMAND EQUIPMENT
ALL COMP LET E W ITH T UB ES Like B RAND

Type Descr i pt ion Used New NEW
BC-45S Receiver

190. 550 Kc. . , , $ 14.95 $ 18.95 P.U.R.
BC_454 Rece iver S· 6 Me $1 5.95 S I9.~ P .U .R.
BC -455 Rece lvcr 6e9 Me $13.95 $ 19.50 P .U .R.
BC946 Receiver 550· 1500 Kc Complete with all t ubes, Brand
New, In or igina l packing . . .. ' , P.U .R.
1.5 t o 3 MC Rece iver Bra nd New P .U.R.

21 to 3 Me Transmitter. Brand xew . .... , . .. . . . . .. $ 12.95
BC · 457 T RAN SMITTE R- 4-5.3 M~. complete $10.75
with a ll t ubes and cryst al. BRA:>;n NEW .
Like New . " $7.95
BC - 458 TR AN SM ITTER- 5.S to 7 xre. Complete wit h an

~~AN~~~Wt~~ $12.95
U ke New " , , .. , $7.95
B C- 696 TRAN SMITTER 3- 4 Mc Complete with $11 95
All T ubes & Cryst al. LIke New , , . . •
llC-456 Modulator . . . US ED 3.45 NEW 5.95

ALL ACCESSORIES AVAILABLE FOR ABOVE

110 Volt AC P ower Supply Kit for all 274 -N and
ARC -5 ReceIverS. Comptete with metal case. $8 95
Inst ructions .. , . . . . . . . . . .. . . . . . . •
Factory Wir ed, test ed , r eady to op erate $ 12.50

S P LI NED T UNI NG KNOB for 274-N and ARC- 5
R ECEIVE RS. F its llC-453. B C- 454 and others. 49c
Only .

MI CR OPHONE S Chec ked Out, P erfect
T-1 7 Carbon H and Mike,
Exc. Used $4.45 Brand New $7.95
RS· 36 Navy Type Carbon Hand Mike,
Exc. Used $9.95 LIke N ew $5.75

ARC-R TRANSMITTER
Compa nio n uni t for above tunes 100 to 156 MC on a ny II pre­
selected cha nne ls. 9 t ubes, crystal cont rolled. provi des to ne a nd
voice modulat ion. 28 V DC Power Input. Complete with all
Tu bes : S-6V6, 2-892A, 1-12SH 7, 1-6J5, 2-6L6. Exc. $18 95
Used Only •
Like new cond ition UIl.Ml
AR C- ' P USH BUTTO N CO NT RO L BOX $5.95

SCHEMATIC OIA.ll~R~A=M;.c-::",F'-.:-' ~m::J"t euulpment._ on t his page, each
P lease tne tuee 25% Deposit with order-Balance C.O. D••
or Remittance In F ull . 50c Handli ng Cha rge on all orders
under $5.00. All shtnments F. O. B. Our Wa reh ouse, N. Y. C,
AI/ Mercha ndise subject t o P r ior Sale a nd Price Chanle.

G & G RADIO SUPPLY CO.
Telephone : CO 7-4605

75-G Leonard St. New York 13, N. Y.

1$29.50I

1111111

Like New.
Tested

Set of 15 Reels, Army Code Practlce Les ­
sons. B RAND NEW, orIginal packIng

P .U.R.

Has vertical and horizontal sweep with focus
and Intensi ty controls , eeax tat a ntenna cha nge ­
over motor, Complete with II tubes and SJ P I
CR Tube, For 11 5 V. 400 cycle AC a nd 24
V DC. Ci rcuit d iagram inc luded. LI KE NEW.

$ 14.95

EE·8 FIELO PHONES

Determine exact geographIc reetucn of your boat or plane. I n ­
dicator and receiver com plete wIth all tubes and cryst al.
IN Di CAT OR ID - 6B/AP~ -4 , and RE CEIV E R R- 9B/APN -4,
complete with t ubes . EXll. Used. . " " . . . . , . " .. , .$69.50
NEW I APX -4A Itecetver -Indroarc e as above, ch ange d to oper­
ate same as AP':"'4 -B for i mproved perfor mance .. NEW S88.50
St!ock Mount for above . ,. " "" ", . . , , , , ,$2.95
IN VERTE R POW ER S UPP LY for above APN -4. INPUT: 24
V DC. OUTPUT : 115 V AC, 800 cycles. Like New $22.50
12-Volt Inverte r Powe r Supply for above APN ·4.
L ike New. P .U.R.
We carry a complete line of replacem ent parh a nd accessories
for a bove.

Checked out, perfect working order . Complet e
with all part s. Excell ent Condi tion. $1450
L IK E N EW I E ach . . .. . .. . . . . .. . . .. •

APN·12 3·INCH SCOPE

AN/ART·13 100·WATT XMTR
11 CHANNELS
200·1500 Ke
2 '0 18.1 Me

TG·34A CODE KEYER
Self- contained automatic un it. reproduces
eode practi ce s ill nals reeorded on paper
tape. By use of built-In spea ker , provides
code- pract ice s ignals t o one or more per·
sons at s peeds from 5 to 25 W P M.

compl ete With Tubes
F amous Coll ins Autotune Aircr aft Transmitt er . AM, CW
MCW. QuIck change to any of ten preset channels or manuai
tunrna . Speech ampUtler / cUpper uses ca r bon or meeneue mf jre.
Highly ata bte, highly accurate VFO. Bullt In x tat contro lled
calibrator. P P 811s modulat e 813 in tInal up to 90% class " R"
A He~ 1 "ROT " H am buy It our low prieel
A N/A RT- IS XMTR, as a bove. In LI KE NEW $8950
condi t ion, with all t ubes and crys ta l .... , . , . . '

0 _16 Low Fren. u se. Coil to r ART . IS 7.95
24V Dynamotor for ART ·I S , 11.95

We carry a complet e line of spa re pa rts for abon.

AN/APR·4Y FM & AM RADIO RECEIVER
IIlgh precision lab Instrument , suitable for monItorln l:" and
measuring frequency and r elative d gna! I trength of dgnals
from 38 to 4000 )Ic. , In 5 t unIng unit ranges. For 110 V

f~K1;c INEW, O~~~~j:tL bUllt ~ ~~ . ~w.e r .s.uPPb'.... .. .$79.50
TN - l 6, TN · 17, TN-1 8, TN- 19 and TN -54.
Tuning Units for above in ltock P .U.R.
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Lafayette M echanical Filter
Lafayette Radio Electronics Corporation has

introduced a highly selective mechanical filter
for lise ill amateur, cw and ssb communica­
tions receivers. \Vith the influx of new stations
and narrow bandwidths prevalent today it is
necessary to increase the selectivity of present
receivers with an intermediate frequency of
455kc. The Lafayette mechanical filter closely
approximates an steep-skirted, flat-top ideal
band pass response. At 2.5 kc on either side
of the center frequency, the filter provides 60
db attentuation of unwanted signals assuring
complete adjacent channel rejection. \ Vith
the mechanical filter comes a network consist­
ing of two coupling transformers mounted on
a PC board only 211\\' X 5/8 H X 1 3/ 8D.
Price is $19.95. Full Specifications are avail­
able on request from Lafayette Radio Cor­
poration, III Jericho Turnpike, Syosset , L.I.,
N .Y.

New Heathkit 6 & 2 M eter Converters
The Heath Company, Ilenton Harbor, Michi­

gan , has announced the availability of two new
6 & 2 meter converters to extend the operation
of the Heatbkit Model SIl-300 SSil Receiver
for h igh p erformance VHF Reception. Iloth
models can also be used with any receiver pro­
viding appropriate voltages and Hl-meter cov­
erage.

The 6-meter model, Kit SBA-300-3, extends
coverage of the SIl -300 Receiver from 48 to
54 me (50 to 52 mc with crystal supplied ) ,
and the 2-meter converter, Kit SBA-300-4,
extends coverage from 142 to 150 me (144
to 146 mc using crystal supplied) .

Botb units are easily installed on the SIl­
300's rear cabinet panel with simple plug-in
connect ions and power cables . One switch ac­
tivates either converter.

In addition , each converter uses a 6DJ8 cas­
code amplifier for low noise factor and high
sensitivity and there's an applied AGC p ro­
vision for strong signal handling capabili ty.

Each converter sells for $19.95. For full
information, write the Heath Company, Ben­
ton Harbor, Michigan 49023. A free 108-page
catalog describing the converters, as well as
over 250 Heathkit prodncts will be sent your
way.

7.

Buddy VHF Preamp

Marin a Products has come out with a new
Nuvistor preamplifier for 6 and 2 meters. The
Buddy preamp gives up to 20 db gain yet
doesn't require neutralization. Frequency ad­
justmen t is very easy. It reduces spurious re­
sponses by adding 2 tuned circuits where they
do the most good. It's very small (only 2 X 2
X ;8 in. ) so is easy to fit into almost any re­
ceiver or transceiver. There are only -1 connec­
tions to make : input, output, 6.3 vac and B+.
Everything needed for the easy installation is
included. We tried the 2 meter model on a
converter using 2 g.g. 6C\V4's and the im­
provement was very impressive . Best news of
all is the price- $9.95 for 2m, $8.95 for 6m.
A en model is also available. Marina Products,
2912 Industrial W ay, A Santa Maria, Cali­
fornia.

Lafayette VFO

Lafayette Radio has introduced a new self­
powered VFO covering the 80 throngh 10 me­
ter amateur bands. The 99-2501 VFO uses a
high "Q" series tuned Clapp oscillator with a
vn tube to eliminate frequen cy sh ift dne to
line voltage fluctuation. There are two output
impedances and output is sufficient to drive
most modern transmitters. It features a large
easy-to-read illuminated slide rule dial with
a smooth tuning drive. The power supply uses
silicon diodes and operates on 117 vac.
tubes: 6AW6, 6AQ5, OA2. Dimensions: ssw
X 5llH X 7~" D. More information is available
from Lafayette at III Jericho Turnpike, Syos­
set, L. 1., N. Y.
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Route # 2 Box 1005

HOW TO MAKE

PRINTED CIRCUITS
50 PAGE MANUAL

.......~~L t;
106 WEST 47th STREET

2 Blocks from Rockefeller Center
NEW YORK 36, NEW YORK

- just one step
from Radio City

- Fifth Avenue

- Times Square

- Broadway Entertainment

Detailed information with illustrations
Three methods. Only $.3.00 Per Copy. PP

CIRCUIT BOARD AND SUPPLIES

Marton Hill
WSIlOW

Humble, Texas

Singles $3.50 to $6 Doubles $5 to $9
-Write, Wire or Phone for Reservations

PLozo 7 - 6360

NICHOLAS A. NICHOLAS
f.Aanoger

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

New York

HYE-QUE ANTENNA-FEEDLINE CONNECTOR
New 3_ln.1 mo lded plastlc.and- metal
fi tt ing provides : coax feede r COnnK­
t ion, heavy copper leads to elements,
ant enna center SUIJPort. Hye-Que I
Co nnector fi ts standard PL2~. Rein.
forced. weat her protecte d. ultn.effl .
etent . At your ham store , or $2.95
DPd. Compa nion Insulators. 2 for 99c
ppd. Includ es comli lete Inst ruct ions.

BUDWIG MFG. CO., P.O. Box97, Ramona , Calif. 92065

Mobile Ha ndbook
Sums' new book, the Two Way Mobile Radio

Handbook by Jack Nelmi will interest anyone
who works with mobile radio. The table of
con tents indicates the thorough coverage : Basic
Systems, Receiver and Front End Circuits, IF
Systems, Squelch and AFC, Transmitters, Con­
trol Systems, Antenna Systems, Power, Servic­
ing, Setting up the Shop, Sales and Service,
and Common Carrier Service. The book is
written in Sums' usual clear sty le. Price $3.9.5
from your dealer or from Howard \ V. Sams,
4300 West 62nd Street, Indianapolis, Indiana.

Mob il e Interference Book
Bothered by interference in your boat or

car? Hallett Manufacturing Company has a
new book available that describes the sources
and elimination of in terferen ce to mobile rigs.
In an easy to understand question and answer
style, the hook will help you discover what is
causing interference and how you can use
suppression kits, fi lters and shielded ignit ion
systems to prevent it. This informative book
was written by Hobert Mclutosh, the p resident
of H allett and is free to anyone using, seIling
or servicing mobile gear. Write to Hallet Manu­
Facturing Comp any, 5910 Ilowcroft Street, Los
Angeles, Calif.

W rite r's Handbook
Anyone who wants to wri te for 73 (or any

other technical magazine ) should read the
Technical Writer's and Editor's Stylebook care­
Fully. It will help to improve the cla rity and
gra mmar of your writing and will show you
how to prepare manuscripts that will not g ive
li S fi ts. The well-known author, Rufus Turner
K6AI, covers th e basics of technical writ ing,
manuscrip t preparation, grammatical construc­
tion (the way it should be taught in schools ),
ounctuatlon, use of math, etc. Also included
He a number of tables and glossaries that will
prove very valuable to any writer. It's pub­
Ished by Howard W . Sams, 4300 W est 62nd
Street, Indianapolis, Indiana . Price : $3.95 soft­
bound, $4.95 in h ard covers.

Tri -Ex Cata log
Tri-Ex Towers has a new catalog out. It

Includes all of their fine products, such as ham
m d industrial crank-up and tilt-overtowers,
n otorized crank-up towers, rotating towers,
guying accessories, communications towers,
economy towers, tower trailers, brackets, stand­
,lfs, etc. Just about anything you could
possibly imagin e in towers and related gear
s included. Write to Tri-Ex Towers, 127 East
lnyo Street, T ulare, California and they'll be
glad to send you one.

New Literature
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advised by my lawyers that
don't you ever proofread y
ar J:.:ab"" ~t t f' ~r."" k"Sand
t h: "eh _ue ~l ~ . for
have no other recourse but
should be tarred and feate

Good morning, W ayn e,
P layed at the Richmond R adio Club F rida y n ight W 3 §

a tape of a debate bet ween J oh n Hun toon and yourself
at a convention of some sort somewhere in N ew E ngland
la st Sprin g . This was sen t to \ VA 6U F\V. wh o t hought of
th e idea for a similar debate ou t h ere back with the
P acific Division Convention in September. Since H untoon
and other \ Vest coast prominents of the L eague refused
t o debate wit h such a scu rvy cha racter as yourself D on
bugged H untoon about it a t t he Convention. H untoon ' s
excuse wa s that a not her debate would be u seless, since
it would probably turn out l ik e th e on e in New E ngland .
He offered. in stead. to send Don a t ape of that deb at e.

\Vell, a fter li sten in g t o that two hour tape, I can see
wh y Hun toon was not a nxious to have it repea ted ! I a m
cu rio us a to wh y h e even sen t it to us in the firs t place;
it sure did n ot seem to represent a "vict ory" for th e ARR L .

One more th in g abou t the D ecem ber 73, where can I
get a wall clock like the one on page 56? I s it a h al t -s teed
clock for crowded walls, or d oes it g o fr om 1 o'cl ock t o
48 o 'clock, for w eekend con tests?

Bob Suerstedt, WA6VAT
1867 V an Ness
San P ablo, Calif.

Dear W ayne :
It seerna we ama teurs are critized for not doing enou gh

public service. H o wever I believe a lot of hams hide their
ligh t under a bushel a nd I would like you know what the
" Old P u eblo Radio Club" is doing in Tucson.

P h il R ichardson K7 Qns h as been meeting t he E ye Bank
here for quite some time an d will n ow be a ssis ted b y
Skip , K 7DHD a nd Tom , K7Rl\-IE . The E ye Bank N et
r eports tha t b y O ctober la, 1964, five hund red eyes were
exchan ged. Sk ip, K 7DHD r ecently r eceived some n ice
n ewspaper publicity for h is work in th e eyebank.

P hil, K 70 n s was in st rumental in getting our club a
per manent meet in g place fr om t he cit y and we will also
a et a special room for rad io equipmen t and as a shop
for const ruct ion. As P hil also manages Rad io St ation
K T K T we get extra publicity t here. An SS B tra nsceiver
ha s b een p urchased. \Ve a re also incorporat ing to prot ect
the officers and members. H am ·TV may b e incl ud ed.

Club projects are as follows. Code a nd Theory instruc­
tion. T he n ewspapers gave u s some publici ty wit h the r eo
suIt that bet .....een 135 and 140 persons showed u p for
reg istration . A nd a t the fo u rth session we had bet ween
80 and ninety still attending classes.

U nder Edil, K 71CK, lead er sh ip, J ohn , K 7JQJ is t each ­
in F/; advanced theory C het , K 7VYF and T ony, DL6U K is
teaching code wit h t he assistance of Dave, K7\V~IA,

Ma rk K 70LZ and J oh n . K 7VZ B, H u dd y, \V7Q N C ha s
worked hard and been at every session. H e is our pr esen t
president and K 70BS is v ice. Pres.

The big pro ject of the year is " O peration 52. " This has
been in effect for several years and is ce rtainly a public
service project. E ach year t he paren ts of each child at t he
Asth matic Foundation here is con tact ed a nd effort made
to have a ham in t hat city fu rnish a phone patch so tha t
each child ma y talk to it ' s paren t on or a t C hristma s
time. Th is yea r it will h e 26th and 27th of Decemb er .
"Skip," K 7HDII will be co-ordinator of O peration S2
th is year.

O u t side of this we h ave had some very good speakers
a t vartous meetings in t he pa st and in S eptember we had
an ATV demonstrat ion with t wo complet e stat ions.

I feel t hat the above gives some of t he other cl ubs
something to shoot a t. My own pro jects ha ve b een han­
dlin~ some tra ffi c a nd dru mming u p int er est in ATV and
U H F.

Al Johnson, K 7VQI

78

D ear Wayne,
O ne thing wh ich you may know, but that some of your

readers may n ot- the Arm y offers a er ies of cor r espondence
courses in elect ronics which are very t horough, free to
member s of the Army Reserve a nd I th in k t o people in
~[ARS also. These cou r ses r ange from mathemat ics and
use of th e slide ru le t o S S B, transient s a nd wa ve forms,
pu lse techn iques and so on. From th ose cou rses I h ave
tak en , I can say that t hey are excellently present ed , a nd
t hat the q uest ions and exercises a t t he end of each lesson
really h elp the material to stick a fter you 've r ead it.
I have found t hat just bu ying books on electron ic theory
can b e a sad e:llper ience. Either t he book will quickly
sail off into higher mat hematics and lea ve me fa r behind ,
or else it will be full of lit tl e figure d ra wings o f V ick )'
Volt and Andy Ampere on their merry elect ronic .....ay ,
The A r m y courses offer a good compromise an d can pro­
vide t he sor t o f tech n ical backg round t hat a ham can
really use. I n format ion on how t o apply for these courses
can be ob tained by Reserv ist s a t th eir local reserve center.
The r eserve cen ter .....ill also have a catalo g sho..... in g the
cou rses ava ilable. T hey are offered bo th b y t he S ignal
Corps, a nd t he Army Secu ri ty Agency.

One other t hing , hams of draft age shou ld n 't overlook
th e chance t o lea rn somethin g abou t their hobb y while
they se rve t hei r t ime. Being a radio operator or a r epair­
man can l-e a much more enjoyable way t o spen d a fe w
years than .....oofi ng a round in t he mud ..... ith a r ifle. Not
on ly the ind iv idual benefi ts from t he t raining he receives.
b u t th e se rvice b en efit s also from h aving a man .....ho has
prior exper ience a nd some interest in h is work. Also the
ingenuity for .....hich ha ms are famou s often leads t hem
to solve problems wh ich more dog mat ic t ypes can not
ha nd le.

\Vell, I g uess t ha t's ab ou t all. I en vy you, Hvin z up
there in N ew H a m pshire. I have climbed M r. M onadnock
th ree or fo u r t imes and h ave done some work for a person
with a Slimmer home near the b ae of t he toll road . Ther e's
an a wful lot of n ice real estate up there.

Alan Tompkins
New Haven , Conn .

H ' ,..
You sure bu ilt up 73 ma ga zine smce t h e fi rst fe w years.

Con gr at ulations. T he X YI. an d I visited you th e day
you got your horse .. . remember ? I'm t hroug h wit h
Q S T . Don 't n eed it a t all . T hey st ill h ave t h e old a t­
t itude, " Father K n ows Best ." I like you r do wn t o eart h
editorials. Q S T is too b ig for its breeches. A n organ izat ion
for t he interest fi r s t of t he QST brass, then the in terest
of the h am . K eep u p t he good work.

Fred H aas W 2S F
Bronxville, N . Y .

Dear W ayn e :
Congratu lat ions to I.O .A.R. for the fi ne flamin g decals

desilrnating the founding members. \\' e certain ly will u se
them ..... ith pride. A lso .....e consider t he publish in g by
I.O .A.R. of FCC P art 97 R ules a nd r egulations for its
members a g reat service. T h is is t he first t ime we have
had t hem available for r eferen ce in a suitable form that
can Le fi led for q uick reference shou ld we desire and many
questions come up most daily t hat need t hem for reference .
I assume t ha t the I.O.A.R. will also keep its members
advised of changes .....hen th ey become effective.

\ Ve a re of th e same opinion as you t hat the more
readers of 73 w e have t he more int erest will be ta ken in
the p reservation of our hobby. ( Don 't let ARRL hear me
call it a hcbbv.) Huntoon b roke down and wrot e me a
letter ask ing me to r ejoin th e AR RL. I shall consider it .
H owever, t hat seems to be the only way that I cou ld get
a letter from them as th ey wou ld not ans wer m in e while
I was a member, HI.

I O A R 's organizational chart and the r eport on th e
fu nds were informat ive and o f interest t o me a nd I appre­
ciate this personal attention. I certainly hope that IOAR
never gets so la rg e in scope that it s members become
n u mbers to d enote power for your office to use , as has
b een the case in others, H I.

Ted Ames KIVHT
M ill in ocket , M ai ne
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lC/VRW-7 WIRE RECORDER
Used t o record pilots voic e duri ng flig ht . Cood for use
a ro und hom sha ck or mobile. Works on 24 volts $7.95 ea .

DIRECTIONAL LOOP ANTENNA
Approxima tely 8" dia meter, new $1.95 eo .

RECTIFIER GERMANIUM DIODE
Mounted in hea t sink. ZOO yolts a t 10 amps severa l con
be connec ted for high e r voltage 6' a mpe rage.

Price per each $1.49

SELSYNS
110 V, 60 cycle 3 ~" diame ter $4.95 a pOl'

TCS MOBILE POWER SUPPLY
12 volt duol dynamotor, full y filtered . Will operate
SCR 522, ARC- 3. ARC- 4, ARC- 5, etc. . . . new, $9.95 eo.

MOBILE WONDER
12 volts in, 24 volts out a t 4 a mps for ope ra ting 24
yolt eq ui pmen t on your 12 'fo lt co r battery. 10"x4" )[6" .
Water 6' hoisture proof $9.99

GONSET G-151 FOR TRADE ON LY
FM Z meter tr ansceiver. Operat es on 12 volts DC or
110 VAC. Comp lete wit h power supply. Needs work.

TS-35/AP SIGNAL GENERATOR
Test ing IT gene ra l ma int ena nce of X- bond radar equip-
ment. , , , . . $35 .00

RA-62 AC POWER SUPPLY
Orig inall y designed for SCR - 522, but will work as well
for ARC. 3, ARC_4, ARC-5, et c. ., _$29.50 ea.

DRONE RECEIVER
Ra dio contro lled receive r, S circ uits relay ope ra ted. Fre ­
q uency rang e 57 MC t o 76 MC. Wi ll make good 6 meter
receiver complete with relays IT tubes $7.95 eo.

1-210 ALIGNMENT INDICATOR
Va cuum voltage indica tor, powered by extern al dry bat -
te ries , new $3.95; used $2.95

BC-l000 TRANSCEIVER
18 tube, dry ba tteries, FM, porta ble ra dio. Frequency
range 40-4SMC. Easily put on 6 mete" $29.50 eo .

1000 KC CRYSTAL
For lM or BC 221 frequenc y met er new $4.95 eo.

100 KC CRYSTAL
In meta l sea led holder, new commercia l ..... $4.95 eo.

TUBE CHECKING METER
3" micromhos. Also ha s ohm sca le for measur ing resistance
-new . , a nly $2.95 eo.

ARN-6 RECEIVER
OF 100- 1750 KC. Bu ilt in vibra t or power supply. Good
for di rection finder for boots, etc., in good condo

$19.95 ea .

88 MH TOROID COILS

TCS SPEAKER
5" dia me ter, heavy duty PM spea ke r housed in a stee l
case. Also con taini ng 8 to 600 ohm t ransformer. 500
ohm bridged -T pod , mfg. by Jen son $4.95 eo.

SOUND POWERED
TELEPHONE HANDSETS
Consists of 2 sound powered han dsets a nd 200' of wire.
Light, compact a nd new all for . . " . . . " . .... $9.95

Potted, easy t o mount .. . . , .. , , 5 for $1.25

24 VOLT GENERATOR
10" long '0 6" d iam eter. Produces 28 volts DC at 25
am ps New , '" ,$7.95 ea .

2 VOLT RECHARGEABLE BATTERY
20 am p hours, r e It .. , •• , •....• . , ., $2.49

VARIACS
3 amps, 125 v.lts, 60 cycle, in good condit ion $6.95 ea .

GEIGER COUNTER
Uses fa mous Geiger Mueller tubes, wh ich de tects gom ma
rad ia tion. Comes complet e with ea rphone a nd ba tte ry.
New , , $4.95 eo.

16 MM MOVIE CAMERA
Magazine load type. Complet e with 1% " F3.5 len s mfd.
by Fa irch ild . Batte ry opera ted. excellent $9.95 ea .

POWER SUPPLY
Primary 110 volt AC Secondary 160 volt DC 100 mo.
Mounted on chassis with tube new cond ition .. $2.95 eo.

NAVY BEAM FILTER
1020 cycles, so me as FL-8 with c ord IT Pl -55 IT swi t ching
cont rol. Slant Panel for easy viewing $1.95 eo .

FE BRU ARY 1965

AUTOMATIC KEYER
KY-65 / ARA- 26 Complet e keying mec han ism wi th cod ing
wh eels, for keying t ransmitters $3.95 eo.

HANDSET HOLDER FOR T-17
or ot her t ype mikes for mobi le use. Keeps mike locked in
place. New ., ,..... . . .. . . . . . . . .. . . . . . 97c eo.
8 llA tubes-late dot e $3.50 eo.
PE . 98--SCR 522-1 2 volt dyna motor, new $6.95 eo.

GONSET S METER
1 ~" squor~new $2.95 eo.

Terms:
FOB our warehouse, l.A. Cal. 25% deposit
with COO order, Calif. buyers add 4% tax.
Minimum order $5.00.

J. J. GLASS ELECTRONICS

1624 SOUTH MAIN STREET
lOS ANGnES 15,

CALIFORNIA
Telephone, RI·91179
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R obert R. Shue K 3YEW
W illow Grove, P enna.

Y eJ Robert . mtlllY of UJ htll'e rUII into the I;Uldtions you
deuribe. The w lu/ion to these problems reaJJy ;In 't t o td}U
operating pri,'ileger aU'dY irom everyone tit you, dnd the
League, propose. Y our quilting the rdd io club d id m ore to
u'Bdken dm ateur radio than the irrnponsiblB prelident for you,
if , ou'd worked til the problem. could have 8dthered togetber
the more thinking m emberl and gradually gained enough
influence to guide the club progreu ivel,. l'"e run ecron the
ldme lit_tion man, times. Sure, sometimes it tak n d , Bar
or su-o to get thingl l1rdightened oia, but ' ou hdve realon
dnd redJonable men on your lide dna 'OU can't l ose. T he
Ja me thing 80eJ lor th. A REe and MARS_ lr' hile a l ew of
thete 'l eu are t oyl in the h_dl 01 children, lo me q uite old .
mOH are run by uriouJ people tlnd are of value. Tbe ansu'er
is not to be aeHrNctil'e, but t o provide leiZlierlhip , Tb iJ is
u'bat I ' ,'e been doing lor many , e(11't in bam radio . .. ;~

is u 'htll 1 tim try ing to do now. Un fortuntllel, I 'm not a
I'er, good organizer or leader ... and Dh, how I u ilb J
uere, for if u 'e bad one gooa leader now ue u'ould bd"~

noth ing to fear from the f.aure. A gooa leader u'olda
gd~her aJJ amtJIeurJ behind him , put an end t o A RRL bdnk,­
p4nk" 4nd guide amateur radio into the 70'J l1ron8er than
;t erer U'41 before. SOrT,.

"ice ver-sa }. I d on 't think t he roll was even 30 % complete
during t he 3 or 4 nets I monitored .

I joined ),IA R S- there's a ser ious business- the mem ­
bers join to get eq u ipmen t an d if you talk about serv ice
and dut y , you 'r e laug hed at. After I chalked up about 12
roll calls , I could see why: the exten t of t raffic was "~lom :

I'll be h ome Saturday at 7 :00," or some such equally
Importan t m essag e.

" ' hen I got my licen se. I wa s full of enthusiasm for
ham radio : n ow, after a year and a half, I've concluded
tha t ha m radio is overru n w ith " B .S. merchan ts" who
h ave n o interest in ham rad io a s a " service." nor in
electronics technology. (T h e C Hers did more in N . J.
during a recent forest fire than harns.')

If th is seems like a sca thing attack on hams generaII) ' ,

I don 't mean it t o be, but d ammit, it 's certainlv a n Ill­

d ictmen t of the segment I've contacted so far ,
I haven't even mentioned th e slobs th at g o buy a 2000w

P EP sideba nd r ig and don't even know ( or ca re) what's
im ide, t he clown s who make con tact s just to count Q Sf.
ca rd s- who hardly stay with )'OU lon g enough t o find out
if the)' can talk about ham g ear intelligently, the lovab le
fellows who .....on' t even an swer you if you don't pin th eir
S meter when you call or ans wer them. the id iots tha t
r eall y spout the " ja rgon" lik e professional radio an­
nouncers. b ut lose patience if you're in teres ted in specific
equipment in fo : these are the lesser lights.

X ow , I'm n ot a ch ild (36 ) , not stupid , (I 'm proficeint
in two a rea s ; "mechan ical engineering" and " electronics" ) .
I certainly have no personal reason to p ick on hams, and
these are my honest feelings_ ::\I y r eco m mend at ions t o my
congressman a re ; relegate hams t o th e U H F bands, open
up more cn, lower max power, let > 1 watt t ransmitters
opera te un licensed in all h am bands, let t he licen se level
( with attend an t t es t ) deter mine max po wer, r et es t every
5 years with renewal.

I n concl us ion , if m y ex periences had been o th er th an
I've ou tlined , I'd st ill fee l t hat hams can do ju st a s much
US ing at 1500 mc as a t 14 me. learn more by havnig t o
cope w ith th e U HF wiring and propagation, an d do a
great er serv ice t o the general populat ion ( who are !It ill
th e majority) in open ing u p t hese band s, Ham rad io is a
hohhy, bu t since it u til izes pub licl y o wn ed p ropert y, the
radio Land s, ha ms have a real r espon sib ilit y to th e people
who have allowed th em t o u se this property . A re they
meeting- this respon sihilit y toda y as hams did in th e past ?
I doubt it-

D ear W ay ne,
O ver t he Ju ne 5-6th h olidays t her e will be a ver-y, ver y

b ig G erman H am Con ven tion in B erl in held by DARC.
The mayor of B erl in ( and possibly the next Cha ncellor of
Germany ) \ Vill y Brand t w ilI be sponsoring t he event. W e
will have abou t 2000 hams in our city. Delegations fr om
England. Sweden and Switzerland have already announced
thei r part ici pat ion . There will be a grand opening at the
largest studio hall of R adio Free B erlin , exhibitions of
all k ind s b y manufacturers and stores on the fair gr ound
a t t he F un k turm , meet ings for differen t divisions of ou r
hobb y ( D X. VI.. V HF, etc. ) , hidden transmitter hunt s,
a B I G harnfest ( t wo band s an d variety program ) , a tou r
o f both sides of the ci ty and more.

A few words of com men t on the war be t ween t he ARRL
leaders a nd Green . M uch of it is of little interest t o
German hams, e.g . in centive licensing. d ictatorship , etc.,
but from w hat I hear , hams in DL d o not generally think
that t he ARRL is exercising good leadership for the good
of international hamdom. I think the ARRL could d o
much for the ham by working up a general prodecure to
be u sed in all coun t ries to inlluence t he respective gov ­
ernment s in ou r Iavor , L obbying is badly needed on an
international basis just for the sake of survival. This is a
tough problem since, particularly in the newer countries,
you don't have but a fe..... hams and thev have little or n o
influence o n thei r governments. Com~ercial radio and
co mm u n ica tions services arc th e g reatest t hrea t t o amat eur
radio and this sit ua tion sh ould require every effort of all
h ams everywhere.

I d on ' t want to go into deta ils on the accomplishments
of the AR R L dur ing recen t years or th e recen t proposals,
etc. T o a foreig ner most of th em a re of no interest or even
see m ri d iculous. lI as anyone thought of star ting an inter­
n ational train in g program for h ams ? Sure. it wou ld co st
money. but it would be money well spent . L ike for in st an ce
t he H u dson A mateur Rad io Council m ig ht sponsor a t hree
year t raining prog ram for h ams in the n ewly in dependen t
B alu mb u mb ia in stead of wasting t heir t ime and dough on
that K 2U S fi a sco, O r th e F lorida boys m ig ht help h ams
in I ran set up an emergency net for commun ica t ion a ft er
those ea rthquakes t hey have there.

' Va yne, you take over from t here. Ma )-be my ideas call
give you and you r "enemies" someth in g to talk over. A nd
maybe it would g ive C Q a chance t o g ive t he money th ey
o we you to a good ca use, I'm sure you wouldn ' t mind .

P ete DL7EU
Berlin , German y

D ear W ayn e,
I've been rending- with in teres t , the con t roversy a s

reg ard s the ham bands, FCC, ARRL. an d the Geneva
Conference com ing u p w it h the a ttendant possib il ity of
realloca t ion of bands , stiffer tests, etc. I think h am s
should be li mit ed to 50 watts, the lower frequency b and s
taken a way en ti rely . . . R a ther abrupt, t oo d rastic. you
say? R emember , " ' Vhat h ave you done for me rec ently ?";
this applies to hams today. \Vh at have they d one for rad io
recently ?

I'd like to sketch a little personal picture for you to
elucid ate the ab ove. I 'm a mechanica l engineer who de.
cid ed, becau se o f a u tomation . to st ud y indu strial electronics
at night and pick up an a sociate d egree. W h en I finished,
I d ecided to u se this knowledge for personal a well as
professional u sc. I took th e Novice and Technician exams
in 37 minutes-they're too easy. I bought a 15 watt
t ransceiver to "get on t he air with." boug ht a BC-64 5
to con ver t for 420 me , a n S CR 522 for 2 meter. s tarted
con verting. built a beam , 6 meter and 2 meter converters;
after a cou ple of months on t he air . everyth in g came to a
" screeehing halt,"

I joined a club, "York R oad Radio Club ," and found
the grou p more int erested in parliamentary procedure and
how t o a tt ract n ew members than w ind in g co ils or bu ild­
ing equipment . The president act ually bragged abou t a
friend br inging a 675 watt 6 meter tran smitter to h is
h ou se every so often to, in his word s, "Wipe ou t tv in
m y n eig hborhood ," ( li e didn't like his n eighbors) . Ob­
viously, I q uit s ince I seemed to be a minor ity there.
I jo ined AREC , a nd the first time I mon itored our loca l
frequency , I h eard a couple o f kids pettishly complaining
about a commander usurping a coord in ator's a u thor ity (or

80

Don't •m iss Caveat Emptar on page 92.

73 MACAZINE



Dear W ayne,
K5JK X's a r ticles a re a lways read wit h great interest,

because they contain a g reat deal of u seful information ,
but t he noise fig ure t r eatise in O ctob er 's issue conta in s
statements which I believe to be slightly mislead ing. I n
an example he states t he case of two receivers whose
specifications list equal sensit ivi ties in microvolts, bu t one
has a 3 db better N.F. H e then states t hat the receiver
with the 3 db advantage in N.F. will r eceive signals with
a better signal-to-noise rat io. H e is only partially correct;
sens it ivity is g iven and defi ned as the signal strength in
m icrovolts (or any o ther common unit , such as dbm )
required to produce a g iven s.n.r, at a given bandwidth.
T he N .F .'s quoted in his example, 3 db and 6 db, do
nothing more than specify the relative noise bandwidths of
t he receivers ( Le. , t he 3 db receiver has twice the hand­
width of the 6 db receiver ) . H owever , and t his is t he poin t
which has been overlooked, t he 3 d b receiver is capable of
producin g a better s.n.r, if t he t wo receivers had eq ual
band widths, or if the bandw idth were variable to su it t he
band width requirements of the received signal and the
desired reproduction fidelit y. In most current amateur
receivers , th e band wid th is fixed by a crystal filter , so if
it s sens itivity in microvolts is specifi ed , this effect ively
defines its capabili ty, and knowing the N .F. is not an
increase in u seful informa t ion.

I n fact , the N .F . may easily be calculated k nowing the
bandwidth and sensitivity. F irst of all, let's assume a n
inpu t impedance of 50 ohms so that microvolts may be
converted to dbm (db below one microwatt ). Also, let's
say our receiver has a t wo kc band wid th and requires a
D. l microvolt signal t o produce a 10 db a.n.r. P oin t one
microvolts in to 50 ohms is (0. 1 x 10-6)2 /5 0 = 2 x 1O-1e
wa tt s, or 2 x 10- 13 milliwatts. This in t urn is - 127 dbm .
Noise equivalent power is commonly given as - 11
ibm /mc. ( This is another way of stat ing- kT B at room
:emperature and 1 mc bandwidth. A bandwidth shape
'allowing a Gaussian distribu t ion curve is of course irn­
ilied, but the difference in effective no ise bandwidth
u-ising from our crystal fi lter shape factor is ignored for
.ir npliclt y. } To compl et e t he n umbers requ ired in our
-alculatinn, we must calculate the bandwidth in db for 2
cc relative to 1 m e. This is 2 x 103 / 1 X 106 = 2 X 10-3
ir- -27 db. Noise figure may now be computed as follows:

N.F. = 114 - B.W. ( db ) - s. n. r. + sensit ivity(dbm)
= 114 - (-27) - 10 + (- 127)
= 4 db

Noise figure is therefore a measure of a receiver's
apability, but not of its performance under a given set of
ixed conditions.

T ed Bergstrom, W IIQW
I pswich, Ma ssachusetts

All Nuvistor 6 Meter Converters
·),f odel 6:\IC-N . A very compact low noise high gain con­
ver ter us ing 4. 6CW4 ·s. Used by outstanding V HF' ers around
the world. S I X 3 db. Gain 25 db @ 75 volts.
2lJ.i, x 4 x 1% in. Any if . . ... ... .. ... . .. .$7. 50 pp
From KBRZB : VY FB wit h my Collin s 75A3.
"Standard 2 mete r conve rter using 1 6CW 4 lind 1 6X8.
Very low nclse. Any if t ram 10 to 28 me . , . .. ' $6.50 pp
FI'om VE2AEG : Rea' go<"d.
"Casccde x uvtstcr pre- am p. Only 2lJ.i, x 2 in. 25 db gain.
Fur 2 7, 50 and 144 me . .$4.50 p p

·Slngle N uvlstor p re- am p t or 144 me . ' , $4.00 pp

- Ltrt te Gem 6 meta exciter and transmitter. 5 watts In. 3
watts out. L ses 8 me cryst als. L-ses 1 6AUS .. . $7.50 pp
We will soon have a 2 meter transmit ter sim ilar to above.
Look to r t he new ~32 me converter. D rop a ca rd tor info.

All units wired and tested, less tubes an d crysta ls.

Gem Electronics
Box 2 03 Tremont City, Oh io

SURPLUS BARGAINS
We have moved to new quarters to st art the new year
with. Luck finds , scarce items.

TCS MOBI LE POWER SUPPLY
NEW 12 v dc input 400 v dc @ 200 ma output.
$3.95 postpaid west ' of Denver. $4.95 postpaid east

Dow Tradin g Company
N Dowdell W6LR 2057 E. Huntington
Eliiott 7-3981 Duorte, Colifornia

Need a CALIBRATED Converter?
TRP runeverter
All trans istor s ingle band converte rs for
ca r a nd home rad ios. Mode ls for 160 to
10 mete rs . Vern ier 6-1 planeta ry tuning.
Large ca librated dia l. Mut ing connect ions .
TRP Tu navert er with connect ing Coax- $19.95

Copy SSB a nd CW: Tunavert e r with tun able BFG--$24.95
Spec ia l if injection mode ls 455 or 262 kc. Excellent for
Q5 'er- $24.95. Wit h BFO-$29.95

TRP-50A All transistor 50 watt power
s upply an d 35 watt modu lator combo­
$84.50

TRP Tompkins Radio Product s
Made in USA

Distributed by Herbert Sa lch and Co ., Wood sboro , Texas

NEW ITEM - JUST ARRIVED

2534 S. M ICH IGAN A VENUE
CH ICAGO 16, ILLINOIS

INC.

COLLINS Single Side Band Mu lt iplex Ge nerato r us ing me-
cha nica l Filter # F84Z-2 or s imila r $24.50

T271/ART28 420 Me Tran smitter using 2-4X150A (wit h a ir
sockets and blower), 6161, 829B, 5932 , 3-5763 , seven
ot her tubes, mete r, 4-10 turn mtcrodla ts, etc. Li ke new

$49.50
T17 9/ART26 TV Transmitte r Complete with all t ubes $49.50
RF HEATER Complet e tran smitter with 2 ea . 4-1000 tubes

. $250.00
RF HEATER wit h 2 ea. 4-400 t ubes $195.00
COMPASS Bendix B 16- ldea l for planes, boats, ca rs etc.

$7.50
$39.95

$1.49
$3.95
$3.95

$175.00

TSl17 "S" Ban d Freq. Meter
NICAD BATTERIES BB 403-3l/2 AH

AS 400-20 AH
2C39A Tripier cavity-Less Tu be
ELECTRONIC GALVANOMETER Cohu Mode l 204

Cata log # 131 - FREE ­

All orders FOB Chicago­
Subject prior Sale.

Illinois Residents add 4%

ARROW SALES·CHICAGO,

B ob Suersted t WA6VAT
San P ablo, Califor n ia

Jear W ayne,
F or a 73 "Stray" to counter the one by \V2DTE ,

ocal bookstores here sell OST's a nd CO's a t two for a
ickl e, but no 73' since your readers in this area won 't
et them go. Honestly.

There is a good reason why the sto re on Sixth A venue in
l ew Y ork doesn't have 73. M Olt of the magazine! sold by
sed magazine stores are reierns from the newJJtandl with
art of their covers removed fo r refund by the magazine.
TewJJtand distrib ntors tear a corner off the cover, return
, to the publisher fo r credit and then seW the magazines fo r
pen ny or two to sto res. 73 is not handled by a newJJtand

ist riinaar so you u'on't find them ;n these sto res.

'ear W ayne,
K eep up the good work W ayne. I love t hose ed itorials.

Tashington N ews makes a mus ing reading a nd since it is
dng sen t to all IoAR members, how a bout suggesting
tat t hey u se bigger type? H i. Keep mentioning the na mes
: adver tisers who have dropped t heir ads because of your
litorial policy. I cer tainly don't want to buy from some­
te where I'm not wanted.

Frank N a nkin K4BNZ
r oAR Founding Member # 301
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The Swan 350
Bill Siefkin WB6KEH

The receiver is the reliable single conversion
design that is found in the Swan 100 and 240
series. The dual ratio tuning has that expensive
feel to it, which is characteristic of the en­
gineering excellence built into this rig. The
transistorized VFO is temperature and voltage

Excellent is the word for the new Swan 350
transceiver. The boys in Oceanside seem to
have endless abili ty for producing top quality,
economical, h igh performance single sideband
tra nsceivers.

Basically, the Swan 350 is a single sideband
transceiver providing complete SSG or C\V
coverage of the 80-15 meter bands and one
500 kc portion of the 10 meter band. An op­
tional modification kit is available for comp lete
coverage of the 10 meter band. AJ\I operation
is accomplished by zero-beating the received
signal and inserting a carrier into the trans­
mitted sideband emissio n.

,

I

•

,

-,

stabilized. Push-to-talk operation is p rovided,
and an optional \ 'OX accessory is available.

It weighs only 17~ lbs and measures but
5J% X 13 X 11 in. It is ideal for convenient fixed.
portable, or mobile insta lla tions. The unit runs
over 400 watts PEP on SSB, 320 watts de in­
put on CW, and 125 walls de on AM . The
transceiver provides automatic gain control
(AGC), automatic level control (ALC ) , and
grid-block CW keying. Recommended power
supplies are the Model lI7e for no operation,
and Model 4 12 for 12-volt de operation .

The transceiver uses 15 tubes, voltage regu­
lator, two transistors, and five diodes. A 6GK6
drives two AB 1 6H F5s. Unwanted sideband
suppression is down 40 d b, carrier suppression
is at least 50 db, and third order distort ion is
down 30 db . A lighted combination power
amplifier cathode current and "S" meter is
provided.

During the first weekend of operation, I
worked 12 states, an XE2, KL7, and KH6.
Sideband and carrier suppression, distortion,
audio quality, and signal wid th reports were
highly satisfactory. 1 don't miss VOX. I'd just
as soon have a rig that is not "fully automa tic ."
599 reports 0 11 C'" were common across the
country.

The new Swan 350 represents an outstand­
ing value in amateur communications. The
prices are only $395 for the transceiver, $85
for the ac supply, and $130 for the transis­
torized de supply. The circuit is completely
hand wired, except for a portion of the VFO.

Considering performance, reliability, crafts­
manship, and price, I believe one could not go
wrong in investing in this excellent piece 01
amateur communications equipment .

.. . WB6KEH
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hFE = 1000 min.
~".I"''''''''''~~~'''~~~~.I"~~~~~~

~"'''''''''''''''''.I"~~ 0 AMPLIFIER ~
• Only 3"x2..x3!4..

S~;~~;':;~~;~15SWITCH S$ ~r:::~:~1 S S~I~O-::~:~5A~' ~
• R .....Utl.rlI ~MAGNETIC 0"', 1.00 ,Co" 40"_" 'OWIR TlANSISTOlSfil

BRAND NEW . cone. e tc , Srep lacement for $1 00
Ra d io , TV Parts . Add 2S( for hand lin g 2N389 and 2N4 24 •

TRANSITRON SCRs PLUS Poly Pok. Ex"••ive

P RV .t.,. AI':,. fJ. ,. 0 S TRANSISTOR
:;0 0 1.00 C 1.00 C 1.50 ANY FREE JUM~PAK

1 0 0 0 1. 5 0 0 1.115 o 2.2 5
l50 01.7:; C 2.2 5 0 2 . 7 5 ( . __ : . f O R
¥!:,O 0 I.!:~ n ~ .7~ lJ ~'~:f 80TH " GIFTS" FREE .

400 [] 3.2:; [] a.it:; 0
4.5

0 .. 7"""''''''''~ SWlt ch,ng un tested

FA CTORY
TESTED

10 "PI N HE AD" TRA NS ISTORs._,·r. i f. 1' '' 1' 2N800 · $ 1 0
10-2·AMP TOP HAT RECTIFIERS, u nle f<1 <t<1 ••• · $ 1 10 ELECTROLYTICS, n' &: T u bu l ar. , to 5UU m f • • $ 1
4 2N10S9 TRANSISTORS, :'i)'lvan la. "1'''. TO~ ~ .". s .. $ 1 3 UTC SUBOUNCER TR'STOR TR 'SFORMERS, . 5..t. $1
2 RHEEM 2N497 4-WATT Il l'" " ill""" pl"nar•.... $1 30 MOLDED CONDENSE RS, ""'ragu", ye l low mylar . $ 1 S
1-RHEEM 2N1613 Z'·i . 12U :.IC SIlL""n Planar ·· $1 10 PHONO PLUG.n.JACK SETS, tuner ,, ·amps. . . • . $1
10 3·AMP POWER RECTIFIERS, "tulia, s lL l"on ... · $ 1 60 HI.Q RESiSTORS 1 / 2 . r , 2W to 1 m"g. 5';'0 too . $ 1
4 SYlVANIA ONE AMP 700V RECTIFIERS . . •.. $1 75 ASST HALF WATT RESISTORS , ~ S '

~
4 G.E. 2NI70 TYPE TRANSISTORS . npn. r f .•.• • $1 . ' , ;.> , 0 too.•• • .•

. 2 43 OUTPUT T TO S' 35 TWO WATTERS, 5 '7<> 100 • .•••. •• . .••• . . • . • . $1
4 G.E. N RANSISTORS , :; Ca"e.. 50 COILS & CHOKES rr-tr, o~ ('. peak ing. el" . . . . •• $1

5 SYLVANIA 30MC TRANSISTORS Il k .. 2:"2 47 . · $ 1
6 TEXAS ONE AMP . 400 VOLT e"o"y r.."UlIers . · $ 1 60 TUBULAR CONDENSERS to .~,mf 10 I x v . . . . . $1
TRANSITRON 25 AMP SCR, 100 P H V •••• .• • •• . $1 3 ' TINY' V CONTROLS W / ""' . 2 l' •. 5 meg, I meg. $1
25 GLASS SILICON DIODES, n ia l. un tested · $ 1 40 SUBMINIATURE COND o to .u smr "e r"fil too . . . $1
10 STABISTORS up t o Iwatt · $ 1 40 WORLD 'S SMALLEST RESiST. 5 0/0 too, 1 /10 W . $ 1

g
4 SILICON NPN 2N333, TOS,. TRANSISTORS · $ I 4 TRANSiSTOR TRANSFORMERS "sst. .worth $2 5 $1

~
2S GERMANIUM DIODES, 1:-: 3 ,1, 1:"41; untested . · 51
15 TEXAS SWITCHING TRANSISTORS, I' np·n ·np" $1 40 TEXAS PRECISION RESISTORS asst ., 1 <;'0 too . $1
l_SILICON NPN " PLANAR" 2N718 , TOIS case· S1 3 0 $1 S

~ B
25 TOP HAT RECTS ll"la l lead . 750 m il. untested . $1 O'C RNING ' LOW NOISE RESIST 'S, If, 1, 2W .... . ·

4CBS 20·WATT TRANSTP:S, 1' '' 1' . stud . 2:-:1:l20 . " S l 10 WATT STUD ZENERS
3-2N341 NPN SILICON TRANSISTORS, I wllll. · $1 100

~ S' A
D ~",', 00 ~ g",v, 00 '! l? ~,' " TESTED15 NPN TRANSISTORS, "sst. t)'I'" '' a".1 "liS"" <' .....0

_

15 PNP TRANSISTORS, "a..r. ly l'''S and ('..sea $1 0 I uv 0 f10 V 0 I OO V WR ITE FOR EA.
2 TRANSISTORS S'

020\' D 70 V 0 124\' OTHER10 FAMOUS CK72 , pn p D 24V 0 HOV 0 150 \' Voltages
3 CBS 3SW PWR TRANSTRS, :!s 14:l-l . 1' '' 1' . stud . · 5 1
4 2N112 TYPE IF, 05C TRANSTRS, TO~~ • • • • . • $1 a30 SPRAGUE " YELLOW MYLAR " CONDENSERS 10 Imfd .$1

~ 4 SYLVANIA 2N35 NPN . tr"n..l..tur". T02 2 •..... $1 14()I~UF~~~~~tT~1~if?MrIC ;E'FLECtOR~1 FtrTER ~~
~ I 0 6·AMP 1000'1 SILICON STUD RECT'S '2 for $1,49 I I -INFRA·RED PHOTO DETECTOR TRANSDUCER 5 1
.. 3 2NI264 UHF TRANSiSTORS. :lUO m" T05 "a"... . 51 $25 RADIO·n·TV SURPRISE , wide var l..t )' •..•.•• 51
IIIlII 6 TE XAS 20W TRANS ·RS. 2S 10:l H. he llU lnk. TO:> $1 10 TRANSISTOR ELECTROLYTICS. 10 to 100ml •. 5 1

2.2SAMP SILICON STUD RECTIFIE RS .. . • • . . . • . 51 50 RADIO & TV KNOBS, uAtd• .,.,10 &lyle" • •.• SS.
6 TRANSISTOR RADIO SET, 0 "". It. . drIY..r . p ,p • . Sl 10 VOLUME CONTROLS to I meg. " U"h too •• •• 1
4 CK721 TRANSTRS In n.. ..... "lumlnum "as". pnp .. Sl 50 MICA CAPACITORS, to .Ol ml . "live.... too • •• • $1
4 SUBMINIATURE 2NI31 TRANSTRS, "'·U. pnp . . 51 30 POWER RESiSTORS, to ~OW . to 24 Koh ma . ••. Sl
4 TRANSITRON IN4'l9 ZENER REFERENCES •• . • S l 40 DISC CONDENSERS to .01 I. 11('1 . . . . . . . . • • • . . . . . $1
6 ZENER DIODES , u,.r lJ:nt 1I1)'le... a s"orted . ..•••• 51 PHILCO TRANSISTORIZED
2 2N964 EPITAXIAL M ESA, sou MC. [':"1'. T O_ 18 . S l ,. CRYSTAL OSCILLATOR ONLY
10 PHILCO M AT HI·FREQ. TRANSTRS, unt..sted .• Sl ..... Crutal Ir..q ,, : 40 to &Omc. U w- as Ireo .
S GENERAL ELECTRIC :!S ttl7 type. pnp tr"n"tn •• 51 v s t"nd.u d . m;lrk..r . osc . ..t c , Wired . 298.. 2S SEMI. KON.DUCTORS, lran..l..t" ,.,. . dIO'le... ~..('t.• 51 \ prlnt..d circ u li . Ot'llL.Y 2 .. 2 .. 3,.. " With

IIIlII 3 2N25S PWR TRANS ISTORS or equal TU:l .,."e .. S 1 ~crYSl al Ih..rm lsl or 1200NlC trans istor .
S SUN BATTERIES TO 1 1 / 28

..1".... . lite "en"ltI"e . 51
.. 13N35 mRODE, " Om",,"""'''o, , ....~" " ",, 51 New! PANCAKE Transistors
IIIlII 0 30 TRANSISTORS. p"p·n·n!'n. TO,5 ca"" ·$1

4-2N522A TRANSISTORS . by Indm ln al T05 $1 IN THE NEW T046 MICRO CASES
Silic o n Epi lox iol Plonors '* 70 % off relo il

10 'l.AMP RECTIFIERS . 50 to 400\'. atuda .•..• · $1 * Only %.' hi gh * Gold novo , leads
.. 3_40W . TRANSISTORS . by Motorola . like 2S 178' i 1 Like W. Yes " HfE f REOmc ONLY S
• 10 NPN SWITCHING tnn.11Ito..... 2S 440 eq ua l" • 1 9',".',',', ','" ',', ',', ',',', $1 00 S

1O ¢ FOR OUR GIANT BARGAIN CATALOG ON :
~ 0 S.mi condUllon 0 Poly Pab 0 Parts 2H870 .5 60 120" 110

,
• ---O----L--Y---..£i~~~~~~~~;~~::£~-~~:i. - q !~fH;: :,~: ,I,,' ,:"",0: 1

1
2,',,0 EACH S

...., pak I lb . Rated . net 30 daY1l. j
COD. 250/.. g2NIIl93 .8 100 170" 70

A K P.o. BOX 942A 2N2049 . 11 SO 300- as
SO. l YNFIELD, MASS. 2N2645.S SO 300- as

RDII AD Y i cce "



Lafayette

HE-45B
A. A. Wicks K3VHK/6
2304 5 Altcmecd Drive
Mounta in View, Ca lifornia

Although not a recent market item, the
Lafayette HE-45B has received little puhlicity
since being modified from the HE-45. Never­
theless, this compact unit is a real sleeper.
It deserves the attent ion of the six-meter en­
thusiast for fixed or mobile use or both .

The transceiver as reechoed from Lafayette
is complete. You can be on the air withi n five
minutes of unpacking jf you have an an­
tenna up! A good cera mic push-to-talk micro­
phone with AC an d DC cables and plugs (al­
ready wired ) , a crystal for 50. 124 me, and a
detachable mounting bracket arc included . The
latter ma y be left on when used as a fixed sta­
tion, permit tin g the unit to face the operator
with the slope of the panel adjustable. For
mobile operation, the bracket provides the
main support for underdash mounting. An
additional rear strap support (which may not
be needed ) is also supplied.

The unit is attractive. It even met the ap­
proval of my XYL. It measures but 12 inches
wide by 5 inches high, so the unit requires
very little space in a standard size car and
would even fit well in a compact.

Operating controls are functional. They pro­
vide all of the necessities without complicating

mobile operation. However, tune-up for maxi­
mum output cannot be accomplished easily
wh ile in motion . Once the transmitter is
peaked for maximum output on one frequen­
cy, the only controls that need touch ing are the
receiver dial and volume control. An rf peak­
ing control in the secondary of the 50.2 me
rf bandpass transformer is quite sharp, but
once peaked does not need retuning over
about a 2 me range. The series-gate noise
limiter is , 'ery effective, and is best left in full
operation when mobile ( if not for your own
car, then for others ) . Noise is completely
eliminated by the limiter in my 1960 Chevro­
let, which has just the usual auto radio noise­
suppression capacitors ( generator, etc. ) , and nc
spark plug suppress ion. The noise control alsc
functions as a convenient push-on, push-of
standby switch . Two crystal sockets and f

VFO socket are p rovided. Front panel switch
ing of these three positions is p rovided. Powei
for a VFO may be obtained from a receptacle
on the rear apron. It is designed for the Lafay
cttc Il E-61A 6-meter VFO, but many other
VFO's can be used . A spotting switch com
pletcs the crystal oscillator (or VFO ) circui
in the receive position . One other switch nl

.4

KICK YOURSELF NOW
instead of Ietee.

Th is Cen eral Radio heterodyne freq uency meter and crystal con t rolled calibrator is
one of the best surplus bargains you will ever see. It comes to you all ready to
plug in and use. Absolut ely no con\' ersion whatever is necessa ry. It is ideal for the
ham shack . . . or for any commercial lob . The range is from 160 kc to 30 me
with direct calibration and up to 120 me with ha rmonics. This is a seconda ry fre ­
q uency sta ndard and frequencies can be read to within a few cycles on t he meter .
Voltage reg ulated t o ext remes; temperot ur controlled.

It weig hs 155 pounds, but this IS because it is bui lt t o lost wit hout trouble for
y.ears. These units sold for ove r $3000 for seve ral yea rs a nd have recen t ly been a dver­
t ised for as low as $900. We have a limited number of these fabulous freq meters
for only $75 fob Pasadena . It is unlikely that you' ll ever see th ese o\'oiloble aga in
so buy now while we sti ll ha ve a few left. Ask any Navy op about th e lR, or as k
W2 NS D or W6ITH , both of whom have used th em for years.

C & H SALES CO.
2176 E. Colorado St. Pasadena, Calif

MUrray 1-7393

General
Radio
LR-l
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lows the meter on the transceiver to function
either as an S-meter or relative power output
meter. The S-meter is conservative ,

Tuning-up is relatively simp le . The usual
pi-network outp u t circuit p ermits just about
any piece of wire to load. T uning to resonance
( maximum reading on panel milIiameter
marked Prf) is done with a front panel knob
marked TANK. Loading is then performed
by working' on a screwdriver slot cap acitor
through a hole in th e front panel. It is con­
venient to p ut a small knob on the loadin g
control because this tu ning is sufficiently sharp
th at re tuning is necessary even when chang­
ing freq uency a few kilocycles.

The same power input receptacle is used
for both mobilc and fixed operation , but th e
Fused mobile power cable is terminated on
one end with a cigaret lighter plug. This plug
was removed in our instaJla tion, and a perrna­
lent connection made to an underd ash spare
'use block.

The receiver is very adequate, with a sensi­
:ivit y of 1 mi crovolt, and selectivity 3 kc at 6
Ib down . Image rejection is 45 db. Three if
itages are incorporated, and a tuned rf band­
'ass stage ahead of the detector p rovides
addit ional selectivity.

The transmitter portion of the unit is en­
irely separa te in circuitry from the receiver
ixcept for the modulator. H alf of a 6A\V8 is
ised as an oscillator ( buffer on VFO ) , with
he crystaI/vfo frequency-tripling in a second
ialf. The 2E26 outp ut tube operating Class
::; runs at 15 watts input. The modulator uses
L 6EA8 as a speech ampIiller with a 7868
loubling as a screen modulator for th e 2E26
.nd as re ceiver audio output.

The power supply uses silicon rectifiers. F or
nobile opera tion, a 12-volt vibrator is used.

Performance was excellen t over a three­
nonth period operating from Pennsylvania to
Ialifomia . When 6-meter activity was found ,
ontacts were made without difficulty with
.xcellent reports both as to quantity and ex­
ellent qual ity of the signal. Contacts have
e en made consistently up to 15 miles mobile.
.nd in some areas contacts were made in mo­
ion at d istances of up to 60 miles with 57
) S9 + reports normal. In all of the mobile
ontaets the antenna used has been a front­
owl mounted New-Tronics N B-40 vertical
nten na . In fixed operation during a recent
,and opening with a ground plane antenna "0
~et lip, a good contact was made Californ ia-to­
:olorado.

The HIl-45B at $119.95 Lo.b. Syosset repre­
en ts an excellent buy.

EBRUARY 1965

All-BAND REC EIV ER
BARGA IN: ContinuOUl
tunln. 550 kc to 43 me
Voice. CW, MeW. R-4li /
ARR-1 haa 2 Itapi RII',
2 l la, el 465 ko l.Jl',
aeparate !.oed Ole. w/VR
All'. S·Meler. Noue-Llra ­
Iter, Cryatal '" DOn­
aYllal Ii' P IlII La 6 pa..
aelectlona. I.e.. pwr I Pb'
but w/pwr IP lT d_" 149 SOcomplete Handbook. and mudl otber da ta . Cbeell:ed •
100f. perfect. fob Loa Anlelea. olllJ' .

Add $30 for 115 /230 • liO /60 ~ pwr I P!)". Add $20 for
mooHiI'atlon by UI to SS8 by addItion or Product Detector.

TI ME P AY P LA N: An)' purchase totaUn, $180.00 10%
or more. down payment only - - . ...

A RC. 5 Q. 5" r ltCVI' 190-5liO ko w/ 8li Ir.e 111"1. llie II Ind
converte r ror abon or other r evn. Checked eteetr t- 14.9S
.:.1.,.. w/ loU of t ech. data , w/spllne knob. 9 Ibl
tob Lol An• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Add $3 tor enn·clean seleded unlt.l
NAVY'S P RI D E, RBS RECE IVER 1-%0 me H-tube l uperblll.

C'hedl:ed .... ready to \I.Ie , w/ pwr IPlT , tech data. 69.50
tob Charleston. s. C. . .. , . .

AN/APR·4 RECE IVING SET: Tune 38 to 1000 me.
1
['7'9,. d

S
N

OTN-16. 11. IIIAPR 4: plu.: handbook; ehecked. ,
,rtd OK rob Loa An,eles . .. •.... . . .... . . .... ..

Add $60 for TN-19, 975-2200 me ; add $Uli tor TN · 54. 2175­
4000 me · Idd SSO for AM/Il'M ,erslon of the ren, _ /80 Q
pwr SpIY'· add $90 tor 60 C)' P lnadlDter 80 me ± n~ me IP­
III ~ arid · J l 1!1 tor RDP P anl datlt er w/5" CR. 30 me ± li me.
F M RCV R/ XMTR 80-40 me. 50 W P o. 120' , 60 er . AN I

FRC- 6A; In ri ck cabinet w /melen, SDkr , ere. 79.50
Xlnt ..... , .

LM FREQ. MET ER 12:i lie to 20 me II combln. hete r , t reg.
meter .... IIa:nal source, CW or A)'f, aeeurlC1 . O l~ . :ltl
callb. Cleln. cheeked. 100f. ITtd. _ / plu.. , data, 57.50

Ad: l~2 :6~ lit IPb- ' wis:ilu'''s~ ' data: '0, 'I ll) 'ror -E AO. ~n,erlJ
for t.M W/DJrlJ . dati. Included .
TS. 32S/UR , 20· 400 me, I lm lllr mmTSCH nt-I, e n l t al .

1101';' W / handbook IUDplement ri,ln, lupplementary :ttl
che('k ' oolnU .... l lU1tfuct. to " .• • elosel1 Ipproach mltll
I ('('UrlC)' . · ' W / seheml t lc. Inl truet. , pwr ' DI, dat a. 199.50
('Inn. cheeked. 100,," ertd. rob Los Ana: .

BERKELEY COU NT E R tt!l!ll1 11 bUlc 0-2 mc fre1 meier
plUl extender to 42 me JOO,," OK ,rtd. w/bOOk. /95,00
toh Lea An,e1el. Mb'

TEST SC OP E TS·S4/AP 40..~alome :!: 3 db. 39.50
Lena Ilmulitea 5- lCI'een. a..... UII

T E KTRONI X SC OP ES lrrtd OK II. a:or.eous . _ /boolu : 1t,!lS"O'O'
DC to 10 me: aen.tH. SO m,-tem: ....,eep elUb. 39 ,
u, / ('m; eallb. deflection , , . . , .. . . ,
it514AD 11 Jlme plul Video Del.,. Une 4SO.00
it5)3 : HV .t'C'eI. tor nu llPs. 20 mc Pili 495."
,tt3150 I- ~Mpe arids very ,low I_ eell' Sl5.08

HE WLETT-PACKA RO GOOD IES ITtd OK a: _ /boolu :
2t5

Of
ttlOOD Secoooan Low P'req. Standard . . . . . . . . . . . . ti '..
.it202A Lo,,-P'reg . Function Generltor 5.
.it410A aU-puf'I)Oae. ttvM up to 100 me . . , . ,. ISO."
it!l20A Dende Sealer chl ncel 10 me to 100 ke.

rr Rehmldt Trluer added , how ntce I . . . . . . . . . . 295."
.tt400 0 ee TtflD plul Ind. Cont r. tt200A de : me eenverter

enableB IC .... dc tTvM UBe down to U 10.... II
1 m, full .e,le, AI . alr 215.~

LP S IGNAL GENE RAT OR 'lAo me to 50 me 19950
110. eallb, Vo to 1.0 ' . Compfete . I'f'r t Hled •

TS· 41 1A/U SIG NAL GEN•.015-40 me I "'. :a:tl 279.50
CllUh . To eaUb. to 1.0 • . Certlt. . .

GEN RADi O :lte&5-C MIC ROYOLTER HI lie to lil .'.
t -, Into IT!AI ohml. Lib new. JOO'" a:rtd. 750.00
" Ihnok. lte«nllr uuo. only

MU S. CORP• .it10 SIGN A L GE N. 2-400 me. ~f. , 37500
VfI .., Ilh. to 1".000 U'f. Certltled •

NAV Y LAE _2 M1 CROV OLTER 520-1300 me, new. 129.50
w!1II1 charla. cordI. hook

C·B A ND MIC'ROVOL TER A N/U RM-15 , 4.45-8 lime. - I"
to 0 dbm. w/ .II pule e mod. clDabtlt t les. Internal 295.00
400 C)' DWT IDb

BOO NTON jt202· F MICRO VOLTE R 115-2%5 me, 27500
lin to ft .% 'f CW/ AM/nt, new, wit h book •

BOONTON ftlli2A CITIZEN'S BAND MICROVOLT ER 1-5
me ror IJ' 20·28 me tOf Rr. AJ,f .... FlL _ /I mGd.
freg. Ull to 100.000 U'f. Termlnlted cord. pm 225.00
~nI1. book. .,td.

X- BA ND Ml CROYOLT ER TS-7S9B/UP M·10, 8.5- 39500
~." jrme CWJ1l'M/PM. -JIll 10 -1-30 dbm •

WESTON INDU STRIAL·T YP E TUBE ANALYZE R Mod .
fllIll Type 88 hu II meton , 42 ~ntroll . W/booll, 17950
exe. 1'(100. . r ecullr ' 1100. onb . . . .. . . . . '

NEW LOW PRI CE on un rraded SILICON DIOD ES. nr10trl
PIT'I ... CurrentJ . some a:ood. l ome bad, TOt! crade 295
th..1lI with Instruction Included. 100 for on!)" . •

P LENTY MORE WON D ERF UL MATER IALI Ask f.r ,....
lIeed, I W. ALSO BUY your ,xe," ..dse.

R. E. GOODHEART CO., INC.
Box 122~GC BEVERLY HilLS, CALIf. 90213

Phones: Area 213, otnee 212-5707, messalO' 215-5342•
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SELECTRONICS
REMOTE CO NTROL AMPLIFIER
Brond new. Type CAY.ZH04A, Power req 'd 117 VAC-DC

37 Watts.
Aud io power out put 1.3 Watts 600 Ohms 250-350 cycl es

+ 2 OVB.
Exce llent for use at inter com moster st a ti on or small

paging system.
Contains telephone type mike & earphone .
New, with spo re ports $12.95
New, less spo re ports 10.95

ELECTROFAX SIGNA GUARD

DO IT YOURSELF KIT
K.W. Silicon Rect ifier a ssembly kit-consis t ing at diad"
and resistor copocitor network. Full assembly instructions
included. Con be used in either full wove center top or
full wave bridge config ura t ion-up to 3500 volts at 1
amp _ . __ _ $19.95
Higher power kits or custom bu ilt units av ail able on
request.

BRUTE POWER SOLID STATE
SUPPLY KIT
Husky mil. spec. tra nsfarme r-choke combination to supply
HI Go LOW Volt age at plenty of curren t for any of the
modern 150-3 00 Watt P.E.P. Tra nsceiver s or Exciters.
At full rated current (300 mils or bett er! regulation
better than 10% . Full lnst uctl ens and sc hema ti c included .
PRIC E: $24.95. Shpg . wt . 40 Ibs.

•
Tn ' 0 "',. IQII,

u. '0_._ ...

METERS

•

" ,
1150 to~

0 ,

BRAND NEW-mode for banks for encod ing sa vings oc ­
counts passbooks. A GAD GETEERS DELI CHT.
Pa rt ia l list of part s :
Dual High Voltage Power Supply using H. V. SELENIUM
rectifi ers approx. 2000 V.D.C., t iming motors, rack and
pinion drive system, 2 pro ject ion la mps a nd sockets, ob ­
jective eye piece lens, fib re opt ics, com ti mer, pilot
lights, relays etc.
All this in a betutiful NEW slopi ng alum inum cabinet .
Shpt. wt. 50:: Pric e : $14.95

420 MC TRANSCEIVERS

FIELD TELEPHONE SETS

The sa me as one we sold for $34 .95 except the VI­
bratoni, 5894A, cables and mike a re missing . Mast of the
small tubes are included. These units a re exce lle nt fo r
stripping and using t he tripIer-amplifier chassis t o g et on
420 mc w it h about 2-3 wa tts drive on 2 meters. Type
8298 t ubes may be substi t ut ed for th e 5894 a t reduced
output. Co t. # S-7129. Price .. .. .... . . . $9 .95

Type EE8. Comp lete In ca rryIng ca se. Shpg . Wt ., 18 'bs.
Cat. No. S-64'B $9.95 , 2 for S18.OO

MODEL WR-36A

FILAMENT TRANSFORMERS
Pri: 11 5 or 230 v, 60 cy. Sec : 6.3 v.e.t . a t 6.50. Cot .
#5 -7 119. Price . . .. .. .. . . .. .. .. . ... .. $1.00

Shure Dynamic high impedonce push to talk wit h 5'
coiled cord 60 4 pin Amphenol Mike Connector.

Price : $2 .95
P.M. Speaker in 5 Y2 " Round Metal c ese 6----8 Ohms.
V.C. MIKE 60 SPEAK ER combination . Price : $3.50

Produces black and white doh, color rainbow pattern,
and a 3.58 mc subcurrier for a lig nmen t and adj ustment
of color receivers. Ho s RF output for insert ion of signa l
into receiver anten na terminal s a nd video outpu t .
In ex ce llent cond it ion. Shpg. W t., 30 Ibs.
Cot. No. S-6998A ... $24.95

$27.95

@ 1.49
@ 2.95

$19.95

@ $2.95
@ 2.95
@ 2.00

Ma DC c.C.S. li n full

MA D.C. 21;1 " Rd. Rugg .
R. F. a mps 2Yz" Rd.
R. F. emps 2Yz" Rd.

!Thermo couple )
V.A.C. 2Yz " Rd.
MA. 2Yz " Rd. Rugg .

a -l S­
D-50

0-1 ­
0 -5 ­
0-2 -

POWER TRANSFORMERS

APR-l TUNING UNIT
30 to 90 me. TN -18
Easy converted to 6 me ters.
BRA ND NEW. Shpt. wt. 26.::-
S-7131 . .

Pri: 115V 60 cy. 1¢.
Sec. 18OO-0- 1800V RMS @ 300
wove choke input system).

BRAND NEW open fra me mtg.
Shpt . wt . 20#
5-6550 .

$7.95 ea. or 2 /$15 .00

MOBILE MIKE

5894A TUBES
Price ..

RG 8/U COAX CABLE
17' l . with t ype N con nectors each end . UC 21 C U. NEW.
PRICE: $2.00

All pr ieM are r .O. B. our ....a reheuse Philadelphia. Pa.
.-\ 11 merchandise aecurete u to de scription to t he be st Of our

knowledge .

Your purchase money r efunded It not ntlsTll'd .

T ERMS: Our t erms are cosh . All trade a nd cash dis­
co unts hove already been deduced in our catalog

quotation s.

~lInlmum order - '-3.00

COAX CONNECTORS
SO-239
Pl -258

Price : 6 , S1.OC
35c eo . 3 S1.OC

SELECTRONICS
1206 S. Napa Street
Philadelphia , Pa.
HO 8-7891 - HO 8-4645
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5ELECTRONIC5

POWER TRANSFORMERS
1000 V.C.T. @ 215 mo. 105- 125 Volts input 60 cv.
T eac h 6.3 V @ TO omps. 2 each 5 V @ 4 am ps.
Price : $4 .95 . . .. .. 5-7140
Shpt. wt. 11 #

TUBE REPLACEMENTS
DIRECT PLUG IN REPLACEMENT. NO RE-WIRI NG NEC­
ESSARY, At least 60 V more 8+ and curr ent capabilities
up to 1 amp . D.C. for item # 5A.
Rep la ce the fo llowing t ube types #SY3. 5U4. 5Y3C,
5Y3CT, 5V4, 5V4CT, 5AU4, 5H, 5W4, 5Z4, 5AW4,
5V3, 5AS4 , SAM, 5AZ4.
PRICE: $1.95, ITEM #SA

POWER TESTED SILICON RECTIFIER
UNITS

TUBULAR HIGH CAP.
ELECTROLYTICS

cop. w.v.d.c. price 2 for Cot . #
20,000 MFD Z5v. $ .95 $1.50 5-71 20
25,000 MFD 25v. 1.25 2.00 7121
20,000 MFD 30v. 1.25 2.00 7122
40,000 MFD 10v. .95 1.50 7123
40,000 MFD 30v. 1.75 3.00 7124
8,000 MFD 55v. .95 1.50 7125

.84 eo .

.92 eo.
1.94 eo .
2.68 eo .
2.99 eo .
3.28 eo .
4.08 eo.

pflce
p rice
price
price
price
once
price

(All 35 am ps)

50 V
100 V
200 V
300 V
400 V
500 V
600 V

Price : $8.00
or 21$15.00
Price : .75
Price : 1.00
Price . 1.25
Price : .50
Price : .60

IOOTH

TUBES

807
SR4 WCV
6AS7G .. .
6AK5
6AH6 .

DIRECT PLUG IN REPLACEMENT
(COMPENSAT ION NET WORK
BUILT- IN,)

. S-6262

RDZ POWER SUPPLY
D.C, powe r supply mfg . fo r MARS or RDZ receiver, Input
115 V.O.c . 50 160 cy. Output 30 v.d.c. @ 200 ma well
f ilte red t hru two 8 hy 200 ma cho kes a nd two 10 mf.
ca pacitors thru a VR-150. 6.3 v.c.t. @ 10 a mps a nd
12 v.c .e. @ 3 a mps . Meos. 5Y2 " x 9" x 17" . Comp lete
with t ubes . Shp t . wt . 65#.
PRICE ONL Y: $ 14.95

Pric e : $3 .95 # SC
Pric e : $1.95 # 5E
Price : $1.95 #Sf

i R4 .
)Z4-.oX5 REP LACEM ENT
;X4-5Y4 REP LACEMENT . . , ...

POW ER TESTED SILICON RECTIFIER
UNITS SUPER PRO POVVER SUPPLY

' OW ER TESTED SILICON RECTIFIER
J NITS

Pri. 115 V 1 ph. 60 cy.
Sec . #1 6.3V C. T. @ 20 amps.
Sec. #2 8V @ I amp.
PRICE: $3.50 eo.

lamp. @ 1 mo . mall . leakage I
50-200 PIV

200-400 PIV
400-600 PIV
6Q0--800 PIV
800 or better

1000 PI V

pr ice
pric e
price
p rice
pric e
pric e

6c eo.
14c eo.
24c eo.
36c eo.
44c eo.
54c eo .

Rock Mounted
Shpt . wt. 60#

TRANSFORMERS

. . . ,

Price :
Exc ell en t

$ 19.95
condition.

S-6609

IAII 5 amps )
2()()-4{)() V
400-000 V

700 V
SOO V

1000 V

price
price
price
pri ce
price

39c eo.
49c eo .
69c eo .
84c eo .

$1.99 eo.

Pri. 115 V 1 ph. 60 cy.
Sec. # 1 6 :3V . C. T. @ 0.6 a mp s.
Sec, #2 6.3V. @ 2.25 am ps.
Sec. # 3 63V. C. T. @ 2.4 a mps.
Sec . # 4 6.3V. @ 22 amps.
PRIC E: $4.50 eo.

All nrt ees are F. O. B. our warehouse P hi la delphia. Pa.

II me rcha ndise ncr-urate as 10 descrtnnou to t he he st or cur
knowl edge.

Your purchase money r efunded If not satisfied.

ERMS: Our terns a re cash. All tra de a nd co sh dis­
ounts ha ve a lready be en dedu ced in our catalog

Quotati ons.

:\fi nlrnurn orde r - $3.00

AERIAL WIRE
Reel conta ins approxi ma te ly 138 feet of phosphor br onz e,
no. 16 st ra nded, 200 lb. t tst an tenna wire, Has gal ­
va nized cli ps on ends, Bra nd new .

Shpg . W t ., 3 Ibs.
Co t . No. 5-6313 , .. $1.50, 4 for $5.00

SELECTRONICS
1206 S. Napa Street
Philadelphia, Pa.
HO 8-7891 - HO 8-4645
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Now-s-Pi-Network inductors specially
tailored for your needs. Here are highly­
e fficient, super compact tank coils in­
corporating the unique feature of inte­
gral band switching.

Model 850A and Model 852, now
complement the famous B&W Model
851. All a re designed for single or parallel
tube operation on 80, 40, 20, 15,11 or 10
meters, with top efficiency in Class "C"
or linear operat ion. \Vindings give ample
current carrying capacit y with optimum
" QtI over the ent ire operating range.

See these superior B&W inductors at
your dealers now. or write B&W direct
for detailed informat ion.

BARKER & WILLIAMSON, Inc,
~adio Col1111lUlIicohch £ qUiPIl\Cht gihC(' 199Q

BRISTOL. P ENNSYLVANIA • STillwell 8 ·5581

LMRE vs ARRL
T here seems to be some skull-duggery going

on here too. Apparently the top staff at HQ is
still brood ing over the IABU fiasco for I have
reports that they seem to be working with
ABA~I, an anti-LM BE (Mexican Amateur Ba­
dio League ) group.

Infamous?
The other day a letter came in that caugh t

my eye. It was addressed to Wayne Green, 73
Ville, N. H . It got here promptly too. I don't
know how they d id it , but they did.

{de W2NSD/1 from poge 4 1

lared for me to come see. It was an awful
sight. The 48 element beam was lying in a
mangled heap about thirty feet from the tower.
The two inch seamless hardened steel mast
which we had sent all the way to New York
for had sheared off righ t at the top of the
tower. That ice storm had been too much for
it. \Ve looked over at the nex t tower and the
432 me 96 element beam was now in moon­
bounce position , having bent over to a 00 0

angle. Drat.
Reminds me of Sam Harris' postulate .. . if

your antennas stay up more than a year they
weren't big enough.

,

--
~,~ \~ - 'I' ;'• •

'';O.f
(~~ ..... ............... .

MODEL l552

MODEL 850A

MODEL l5~1

PI NETWORK
COILS C~'-.1Ti

Reciprocotion?

No, not yet. The RSGB d id manage a good
coup when they got p ermission from the Post
Office to permit foreign amateurs to operate
the amateu r stations at thei r recen t RSCB
exhibition in London . Shown here are Jeff
Stone G3FZL, the Presiden t of BSGIl , John
Boyce G4l'\ I , Chet Lambert W4WDB, the
first foreign operator of GB3BS (fi rst contact
was with DJ8SW ) , and logging this memor­
able event is the Exhibition Secretary Ron
Vaugh n G3 F BV.

London May 29t h

There will be an SSB Dinner in London on
May 29th for those of you who are reasonably
portable . It will be held at the Waldorf H otel,
Aldwych, London WC2. Food, entertainment,
eq uipment displays and prizes are promised ,
Write to Norman Fitch G3FPK, 79 M urch i­
son Head, London ElO. Apparently severa'
\ V's are p lanning on being there . . . how
about vou?

Outstanding Wl Award
Nominations are in order for the outstanding

New England ham who has performed a mer!
torious public service to his community througl
the medium of amateur radio or made a rna
[or contribution to the science of amateur
radio or helped greatly to stimulate interes:
in amateur radio in others or aided other ra­
dio amateurs to acquire a greater knowledge
and skill in operating or build ing amateur
radio equip ment. Send complete and accurate
nominati ons to Eli Nannis \VlIIKC, 37 Lowel
Street, Malden, Mass. before hIarch 26th . The
award will be p resented at the Swampscot
Convention. Ap ril 24 -2.5.

. . . Wayn.
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TS 41 8A 400-1 000 meg signal genera tors, AM , PM or CW emission
Baird Atomic 162 Glow transfer counters
Narda Model 440 power meters .
Bollantine 300 Voltmeter .
M ill ivac MV-17C Voltmeter 1mv-l OOOV

$325.00
$100.00

$99.50
$70.00
$75.00

Potter model 471 chronogroph counter to 8 Mega-
cycles with manual $400.00
8 100 M FD at 20 volts electrolytic condensers, new

$.75 ee., 10 for $6.00

RCA WV 84A DC Microammete r without batteries $30.00

TS-497 B 2-400 Meg Signa l Generator with manual $225.00

$225.00
$300.00
$275.00

condition.

Tektron ix 512 Scopes
Tektronix 51 3D Scopes
Tektronix 514D Scopes

All equipment used and surplus, in good

Orders FOB Cambridge, Mass.
Sorry we do not issue catalogs or lists

ELI HEFFRON & SONS, INC.

., ,
" ',

J
" '.'
,~;, i
I

321-329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8572

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

SUBSCRIBE NOW

Use a sheet of pa per for
additiona l subs.

Take advantage of these special rates
n your friends, your town library and
ourself:

RW FEBRUARY BARGAINS
l&N KELV IN·VARLEY PREC ISIO N VOLTAGE DIVIDER-

20K ohms, Ratio 1:10,000 0.01% accuracy, wi t h lOOua
Galvanometer. Ship wt. 37 lbs. Used good $49.50

LAlY MAN'S Q-Ser- NaY)' Beam Filt er, 100cy bandpass,
Single signal se lectivity the easy way- just plug it in .
New $2.49

STEp·DOWN POWE R XFMR-Input 11 7vAC, 60cy. Output
24vCT @ 10 Amps. Doubl e she ll , wire leads. New $6.95
PLATE POWER XFMR-lnpu t ll0/220/ 44OvAC coils soo.

Output 764vCT @ 735MA. Open frame, potted coils.
New $6.95

ARR·2 RECE IVER- 234 t o 256mc wi ll tubes , sch ematic &
conversion data for c a, 10 & 2 meters. Used , good

$5.95
VHF SIGNAL GENERATOR- I OO to 156mc. Xlnt for 2M VFO

or S:g. Gen. w/rnodu tatton & Xt al u sc. using 18th harm.
Requires 135vDC & &3vAC. Used , good $10.95

VH F FIELD STRENGTH METER- I 00 to 156mc. I S5 tube.
requi res llhv & 45v batteries. Excellent $5.95

HIGH VOLTAGE PROBE-Rated to 50KV with VOM or VTVM .
Has 500 Meg Hi-Voltage resistor. A large size probe that
sell s for over $12.00. Brand New $2.95

WRITE FOR BULLET IN # 41-LOA DS OF BARGAINS

Send Check or Money Order-Minimum Order $2.50
PLEASE INCLUDE AMPlE POSTAGE- EXC ESS REFUNDED
Minimum C.O.D. Order $10.00 with 25% Deposit.

R. W . ELECTRON ICS, INC.
2244 So. M ich igan Ave. Dept . 73 2
Chicago, Illino is 60616 Phone CAlumet 5-1281

Reyco Multibond Antenna Coils
Traps for dipoles . . . high strength . . . moisture
proof g uaranteed t o handle a full KW.
Model KW-40 coils will , with a 108 foot anten na ,
pro'fide operation on 10- 15-20-40-80. $ 12.50 Ht.

For information on other models write :
fRED L REYNOLDS W2VS. 49 2 Ravenswood Ave .,

Roche ster 19, New York

lip:

Call:

State:

RenewalNew

N ame:

QTH:

City:

-------------------- ~I
I
I
I
I
I
I
I
I
I
I
I

1st Gift Subscription $4.00

2nd Gift Subscription $3.50

3rd Gift Subscription $3.00 (yours? )

(further Gift Subscriptions
are $3.50 per yea r>
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D;ck Dundon W 7L1AjWA4VVE

Putting the SB-33 on AM

Operation
If operating in the SSB position , it is only

necessary to switch the AM switch to AM and
reduce the audio gain approximately half. II
is extremely importan t that when in the A~l

position. you reduce the audio gain approxi­
mately half so that the meter only occasionall,
Ricks on modulation peaks. Remember. in the
AM position too much audio will cause ex­
treme distortion and practically eliminate nl
intelligibility.

According to the manufacturer's specifica
tions the SB-33 delivers 150 watts PEP input
and approximately 70 watts output. In thr
AM position you are expending approximatelj
100 watts input and will realize approximate
ly 25 to 30 watts output (or that of an AF6~

or G77A ). . . . W7LIA/WA4VVI

Checkout
Before re-assembling the case and the chassis

perform the following checks. A dummy load
or resonant antenna is required. It is recom­
mended that a receiver w ith an "S" meter
be available, also.

Tune up th e SB-33 on 75 meters according
to the manufacturer's instructions. Note : The
"AM'" switch is not in the circuit when the
SB-33 is in the "Tune" position. Switch th e
SB-33 to either LSB or USB. With th e "AM"
switch in the AM position, the plate meter
should read 150 ma to 160 mao (Th is is 1.5
to 1.6 on the current scale.) With the AM
switch in the SSE position, the current should
drop to approximately 80 ma or 90 mao (This
is .8 to .9 on the current scale.)

With the SB-33 in SSB position, recheck
the carrier balance per manufac turer's instruc­
tions. A quick carrier balance check can be
made by listening for carrier with a commu­
nication receiver. The SB-33 should be in SSB
position with the mike gain turned off . Re­
balancing may be required . After checkout of
the added AM switch, it is recommended
that suitable decals be added to the front
panel to note AM and SSB.

Iy occupied by the white unsh ielded lead
named above.

Solder th e twu inch lead from th e toggle
switch to the fun ction switch . Check all solder
joints and see that all wires are in the clear.

""'CO
CIRCUIT RY

ce,

Drill the hole for the toggle switch with
extreme care. Do not drill through the front
panel more than ~ inch because you w ill dam ­
age components on the chassis.

On the bench , make a sub assembly of th e
toggle swi tch, the 150 ohm resistor and a two
inch piece of hook-up wire. When prop erly
assembled, the toggle switch shorts out the
resistor.

On the SB-33 function switch (LSB, USB,
TUNE ) locate the white unshielded wire.
This wire comes from the under-chassis junc­
tion of (2 ) 3000 ohm resistors and ( I ) 180
mmfd condensor.

Transfer this wire from the function switch
to the toggle switch and solder.

Install the toggle switch by feeding the two
inch piece of hook-up wire up through the
function switch to the switch terminal former-

TOGGLE SWITCH
TO BA~ . __'l1-' __y..., IN AM POSITIO N

MOOULA"fQR7 r - ~",8
E~~_~I~ l!:lOlI\Il 3K '---..-/ LS8 0TUNE

CIRCUITRY

Modification
The modification can be done as follows:
Take the case from the chassis by removing

the (4) screws on th e bottom and sliding the
case off the chassis while the chassis is held
with the panel side up.

Layout the toggle switch locat ion to suit the
particular sized switch you intend to install . It
is recommended that a sub-miniature spdt mi­
cro-switch be used, because of its small size;
however, a standard size toggle switch can be
fi tted in place with careful attention to locat­
ing the switch between th e plastic frequency
dial plate and the left hand side (as viewed
from the front) of the exciter tuning con­
denser.

Putting a SSll transmitter on AM usually
involves unbalancing the carrier in the low
level stages. The SB-33 transceiver can be
put on AM very easily and economically by
unbalancing the carrier in a manner similar to
that used when the transceiver is in the "tune"
position. The only parts needed are a 150 ohm
"watt resistor and a sub-miniature spst toggle
switch .

7~ ...U C':A7 IN



50 AMP DIODE SALE

50 VOLT $2.00
100 VO LT 2.50
200 VOLT 3.00
300 VOLT 3.50
400 VOLT 4.00

Buy 3, get the 4th free.
Mounting hardware for above.

washers, insulators, nut. 20c

PNP EPITAXIAL RF HI·FREO

TO-1 8 case, similar to 2N960 family. 300 me, 300
row, 12 volt, each guaranteed to osc il late.

#960 3/$1.00

SILICON EPOXY RECTIFIER SALE

1,000 volt PIV 6 for $2.40
800 volt 6 for 2.00
600 vol t 6 for 1.50
500 vo lt 6 for 1.25
400 volt 6 for 1.00

115VOLT AC RELAY

DPDT Enclosed, plug-in $1.50

1.5x4.8 Inch es $1.50 3.5x4.8 inches $2.50
Without tran sist or SOc Without transistor $1.00

HEAT SINK, ALUMINUM, 00U8LE FIN. With 150 watt
transistor 2N277

88 MH TOROJDS. Two types avail­
able. Open and potted. Used for
many applicat ions such as power
supplies and teletype.

Open style 50c each, 12/$5.00
Potted style 65c each, 12/$6.00

FL·5 NAVY BEAM FILTER,
used as 1,000 cycle filter.
Wonderful for CW use. These
are brand new, boxed, with
cord & PL·55 phone plug.

$3.00

CIRCUIT BOARD
(as used in 73)

Copper one side.
Approx 4 x 10 8/$1.00

POLYFOAM COAX CABLE

RG 8A/U 100 ft. $9.00
RG58A/U 100 ft. $5.00
RG59A/U 100 ft. $5.00

PNP POWER TRANSISTOR _

Terri fic "Buy" for the ham, experimenter, and commercial user. PNP 15 amp, 80 volt power~
transistor, gua ranteed OK and up to specs. 2NI74 can be used in almost all commercial 2 way !!J
radios as well as ship-shore radio as power transistor and in most cases will be even better n
than orig inal equipment. Most of these we have are made to JAN SPECS. This is also a good IJ ~ S
one for transistorized ignition systems. 2N174 $1.50 ea. $125.00 per 100

SILICON PLANAR EPITAXIAL PASSIVATED TRANSISTOR

400mc, 360 MW. Excellent fo r transmitters or con­
verte rs. New, boxed.

2N914 $1.00 ea.

TELETYPE PUNCH TAPE 11 /16" WIDE
Carton 40 Ro lls $5.00

Buy 2, save on shipping
SPECIAL, 6 cartons $25.00

Meshna's new Winter catalog now ready. Send 20e
fo r yours before they are all gone.

SILICON DIODES

2 Amp 1,000 PIV

$1.00 each

12 for $1 0.00

2N35 General Purpose transistor. We bot up a large
batch of them and after checking random samples
find they are of good quality. Long leads. Bag of 20
only $1.00.

# 2N35 $1.00

MESHNA
19 ALLERTON ST., LYN N, MASS.

All Material F.O.B. Lynn, Moss.
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FEBRUARY SPECIALS.
Pre-hamrest season savings, on our best se tters.
Pri ces good to Mar. 31. back t o norm al Ap r . l.

WA N T ED : all types M ilita r y, Commercial, Airborne
Grou nd E lectron ics equipmen t -Test sets, G CR, P R C , Col
lins , B end ix, O th ers-We pay freight .. RI T CO
P.O. 156, A nn andale , Va .

EMPT OR?

CAVEAT

* Price-$2 per 2 5 words for non -commercial
ods: $5 per 2 5 words for business ventures. No
d isplay ads or agency di scount . Include your
check with orde r.

* Type copy on standard size pape r. Phrase and
punctuate exac t ly as you wish it to appear.
No a ll-capitol cds. Include you r signa tu re with
orde r.

* We ca n only a ccept ads re lated to ham rad io.
W e will be the judge of suita bil ity of ads. Our
responsibility fo r e rrors ex tends on ly to print ­
ing a co rrect ad in a later issue .

* For $1 extra a nd on SASE, we can ma inta in e
re ply box fo r you.

* We cannot check into each advertise r, so Cavect
Emptor . , ,

We 've had so many requests from 73 reade rs
fo r a want ad sec tion that we' re sta rt ing one­
aga inst ou r bet ter judgment . Afte r all, we' re
dreadfu ll y overwo rked now and are bound to have
even more of a headache handli ng all those tiny
ads. But you say you wan t it , so please fo llow
these inst ruc t ions when you subm it ads :

less
drive

$1.BO

$3.00

case
of 24

$32.50

$1.75

I P -274 / AlA -1 1l 2 meter pan-adapte r.
30 Me Input. 10 sic band width;
400 cycl e power S I I PlJ l ~· . Complet e
with aU!'- 1 C ItT . all tubes. sche ­
catle i nstructions for convers io n to
solid s t ate (ill crete powe r sUPPh-;
an d to 11'1 .'\IC input . If desi red.
Or see J une 1964 Issu e or 73. Very
exce ttent used. ..... _. $30.0 0

1.2v DC @ 4. am p-hour . 8 /16 x 2 x 6",
,,~,'Hl ~Cl.l rruu "a,,,," or ~4 for 2SI' use .
Excellent, GUAItA:,\'n; I·;Il . $ 1.50 ea .
10/ $14.
lias ::I ]lositlon switch: "range" IHlSSf'S
1020 cycle only; " voice" rejects 1020
cycle : "both" no filtering. Cord with
l'L-55 and two Jacks. Fur 600 ohm line.
HHA:".'D NEW. 3 LnS.
5 gang, 402 mmr I sec. 600v D C spaced .
Will load output side of pt-notwork.
eve n 1fiO meter , without inductance.
Hande a KW. 3 /16 x 1~ shaft . Clean­
grxnl takeouts. a rounds. Wltll (jO :l
right angle worm gear drive $2.25
2~ cur'. takes 6001' DC maximum on
deflection plates. F its cctat socket.
uuaxn NEW, dated 19G3

IMPORTANT NOTICE.
n eceuse of 30 o/~ Increase In price of bras s. Ill}' cost on
co-ax counecroes UI>Ptl! average 10 %. I'll hotu nrtces as
long as posstbte. but must be, untH conditions are stabt t­
tzed. :-l:BH:CT to CHA:-;G~: wnhout :-; OTIC ~:.

PL-259 (If ,, 0 -239. 35e ca. 12 / $3.75 ; DOUBU; AL\ U:S­
n cn't Bind 8ge ca.: PL- 2r;~, double female 65e ea.: :\1 -359.
r ight angle, surplus, ase , 3 1$t.l 0: t'G- 175 /lJ or CG-li(j lt:,
red ucers, li e ea.. 10 / $1. 00: :\[·35~ "TOo $1. 75 ea.
All orders, except in emergency or I 'm at a namt est . shipped
same lIay reeetved. jeor t ree "GOODI E" sheet, send self ad­
dressed stamped envelope-PLEASE. PLEASE-Include sum­
dent for postage & Insurance. AllY excess returned with order.

B C Electronics
Teleph one 312 CAlumet 5-2235

2333 S. Mic higo n Ave. Chi cago, Illinois 60616

902A

Range
Filter

Pi·Net
Capac itor

Ni·Cad
Batteries

R-390A/URR
RECEIVERS

A ny quantity, a ny con dition
T op p ri ces paid. Call collect

SG93/ URM75 4-220mc Sig & Sweep Gen. W/Xtal. Mod. EX 67.i5
Manuals (4) for !'G93 (Philco Com. Type H -11 47) t<;X 4.75
T61 / AX T2 TV XmiUr 250·385mc. Like ATJ -ATK. NEW 17.50
R65/APN9 L.oran Reeeiver and Indicator. W / Lens EX 51 .00
R23/AR C5 190-550T Itc. The -cs-e-' GOOD 11.75
MT7A Mounting for one ARC'5 Uereher ,." EX 1.50
SA325/U Coax ial Relay. SP 4T. W / 28 YDC Motor . EX 2.75
UG21 0/ U Coaxial Plugs for lS A325 Helay, used . .. .EX 3 /1.00
CUI 19A Coupler. W/1 3 1- luDe ampUnen, tube• . . _ EX 4.15
RT82/A PX6 ('..on' etta to 1215-1296 me X'llllh er NEW 21.15
CU48/ ARA6 50 ohm coax to twin-n ne coupler ,N EW 2.25
TS726/ UPM8 Testa APX 6 W / '/,1 Tubes. 10 Diodes GOOD 14.50
U P M8 Manual Nanhipi 91531A P " tpald NEW J.9'
RTIS/ ARC , IflO·15 6mc x cetvr. W /tubes & DN9 . .GOOD 19.75
COL. L.I NS TCS Recvr 1.5-12mc In 3 bands '.' _E X 32.75
COL. L.I NS TCS x mt tt r 20W F onc 40W CWl. 5-12mc. OD 22.75
C45 Co ntrol Box for ARCI and ARet2 x 'cetvere. _GOOD 1.35
146S/AL.T7 Xmittr 168-3S2mc W/2-61Gh , 100W out. EX %2.50
Schemat ic for T465/ALT'l with parts ,.ll1e• . . . . . . . .. .. . 1.00
Tube Type 6161 w /r-rate. Grid, Cathode, Heater Connectors.

100 watta c'put to 900mc, 63 watta to 2000mc.... .EX 7.50
SW R Bridge. Mlerom. teh-Refl&clometer, SO-101l0mc. EX 8.!5
RBS 115V 60cy Pow. Supp ly & Audio Amplifi er ... GD 14.25
Set 01 120 Xta ls, TYlie FT243 5675 kc thru 8650 kc In

25 kc Increments. US teated &: packed 120/11. 15
HV Probe 50 KV I nsulation, 500 mer aerIes rea NEW :1.45
Meter, Weston Model Il43 500-0-500 mlcroamp. S" _EX 1.85
Mete r, Phaost ron , 2J,o!, ", 100-0-100 mlcroamps GOOD 4.00
Meter, Burlington, 2", 0- 150 volts AC , _GOOD 2.25
RE2/AR C5 Ant RelaY WfMeter &: V. cuum C'PacItor EX LiS
119-1'-'1'5 T20-4.15 T21-4.'l5 T22-a.15 ,Al ,L GOOD
APX I less tu bes. 30lbs or hIgh Quality Pll rts GOOD 2.15
Tun ing Unit for APXl wlth 3 tubea .. , ,GOOD 1.00
AP NI Xceivr 420 me W /Wobulalor. Lees tubes , .. ,GOOD 3. 85
RI 22A /ARNI 2 75 me Superhet w /9 tube. &: xlal . EX 3.a5
IC /V RW7 Wire Recorder. 28 VUC. W ITubea GOOD 4.50
UPMI IA AFC Chauls W/a tub ea &: Ichem. tI c NEW 3.15

E. C. HAYDE~' BOX 294 Bay Sa In. Loul.
•.,. Mississippi

Shipment : FOB Bay Saint Louis. Terms: Net, Cash.

WANTED

Space
4 178 Park Ave,

WANTED

Electronics
B x, N. Y ., CY 9·0300

QSL's $1.75 /1 00. Eye-catching, different. S parkling gol<
or silver prin ted on six excit ing H i-Gloss cardstock colors
Samples 5c. Nu .Pr-int, D ept . A . 322 P age B ouleva rd
Spr ing field, M a ss.

SP E C I A L in new a nd u sed amateur gea r. We have i
a t a n except ional savings. \Vrite or call B ob Grimes, 8~

A spen R oad, Swampscott , M a ssach u setts , 617-598-2530

2 Springfield 6 m ba t t er y transceivers. $10 each. L ak esh or
P ha sem as ter, j r . $75. H eath Q -:Multiplier , $5 . Dum on
208 scope , $75. D u m ont 573 scope, $40. Knig ht Spa,
M aster, $6. 350A T x rnt r -rcvr w / PS , $90. L ot s m or e, wha
do you need. W 2N SD /1.

U NIT 6, 10KC Step Generator of S R T I 4 F req S)' II
thesizer, New, less tubes , W I Schematic, $8 .00 P os tp ai
Check W / order . RTT CO, P .O . B ox 156, A n na n
dale, Va.

BC·1 335A F l\[ xcvr, $20. B C -l I S8 6 meter xmtr. V er
clean, $30. AR C ·4 $20. ARC-I2 less 2C39's and d ynz
m otor, $25. THY , 10. ARC 3 rcvr , $20. ART- 26 complet
$30. P a rtially converted , $27 . K 2YDD l l , P.O . B ox 23 1
J affrey, N. H .

Sona r SRT -IZ OP T ra nsm it ter, IO·80 M, 120 watts, 100 wa tt
phone, pu sh -t o-talk , b u ilt in po wer su pply , 5984 fina
VFO -Xtal , excellent condition, cost $300 , w ill sell fc
$ 125 complete. B ox l SI , 73 M a ga zin e, P eterb orou gh , N. f.

Model 30A printer, made by Teletype Corp. T iny lig t
weig h t unit (19 lbs.) , has 28·type keyboard , 115 va
motor , end-of-line indicator , a luminum casco E xecllcr
cond ition. J ust the th ing for portable opera t ion and demos
s trations. $90. B ox 152, 73 M ag a zin e, Peterborough, N. I

Wide screen television camer a and 18" monitor. M ade I:
G rimson Color, Inc. M od el 700. Sells for over $1000 nev
Comp lete in excellent working condition , like new, wi!
all cables, power supplies , etc. $700. B ox 153, 73 M a g;
zine, P e te rborou gh, N. H .
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Q S L cards, q u ality cards at reasonabl prices. Club d ec als.
Bumper St ickers. Samples tn cen t s. :Marion Hill W 5 H O\\' ,
Rt. ::=2. B ox 100 5. H u m ble. T exas.

r-ev 2. Two m et er converter in L~[ B bo x $ 13.00. F CV
2 six meter con verter $13.00. B C 222 A~[ tran sc eiver 25
me to 55 me battery operated, with handset $20. 00. Two
Moto rola 30 wa tt F~l xm trs ( part o f two p iece eqp mnt )
m 6 meters @ $9. 00. B C fi t 1 h andie talk ie Oil 4467 .5kc
p2.00. L ink h i 1anrl F ~I rcvr m od el #1 90 5 $8. 00.
Cletus G . R ei nsel \VJ\V U A . B ox 25, B ij.{1cr , Pn.

HROSOTI wi th four sets o f coils a nd 100kc s tan da rd.
Excellen t condition . Can ship in or-ig-ina l pack in g . $ 150.
Collins 70 E8A P T O wi t h dia l $40. B&W Multipfier
100watt $25. w / IB. R . G . W ilso n , W 3G llD, 139 Ca mp­
sell A ve.• H aver to wn . P en na .

~AM T V D efl ection & Focus Coil K it is now available
vith complete In s-ruct ion ~lanual of a 5 t ub e V id icon
: a m era for only $ 19.90. K it has I set of p re-formed ver t i­
-al and horizontal coils w ith sh ielded coil fo rm - pre­
vound focus coil w it h t a r ge t con nector and in n er sh ield
md mu metal ou ter sh ield. ATV R esearch, P . O . B ox
;96, Sourh S iou x C it v, Nebraska , 1187711.

I'h e t hird an nu al mid- w inter H a m Swap am i Sh oo will be
reld at t he D u P ag e Count y Fairground s a t \V hea ton .
-llinoi s o n Sunday , F eb. 21. All a mat eurs, C B'ers. and
tobb yisfs are in vited to at-end and to b r inA" any equ ip .
nent tha t they w ish to swap or sel l. $ 1.00 donation is
sa yable at t he door. F o r fur th er in forma t ion con tact
'ob n K oranek, K 9G T T , 505 E a st Ellino is Sereer, Whea ton,
:lIi nois.

N A N T E D .. . T el ephon es . . . Crank , D ial or T ou ch ­
I'one, and associated equipment. S en d post-card statim!"
nake, t ype, con dit io n, and cost o r trade wan ted. K 9LGJ,
' . O . Ro x II , ~r il ton , I nd. 47357 .

S ignal Cor ps Technical Manual s, Inst ructi on books a nd ot her
materia l per llinini to s il na l cor p eQui pment a nd etc. Man.
uals are New or like new, All are shipped postpaid USA. If
fast er means des ired, a dd a dd it iona l money t l coyer cost. All
s hi pped parcel post ot herwise. Du. to size and w.ight of
seme manual s, a high.r pri ce Is asked.
TM 11· 2234 Teletypewriter T'I' - 4 /TG . $1 .50
T M 11·352 P rin ter TG -1 -1· A and Telet ypewriters

TG -1-B and TG -31-B ", _. . _ ., $1.50
TM 11· 2230 Te let}'pewrller Sets A:.oI-' jGC- 20, A:.o / F GC· 20x

and AN / FGC· 21 . $2.00
TM 11·2246 Telel}'pewrlt er Sets ax I F GC -25 and

A:'" f F G C -25X .. $3.00
TM 11· 2210 Teletypewri ter TT· I O!l<·O _ . $1.50
NAVY TECHNICAL MAN UAL- Te letypewr iter s TT -47C / UG.

TT - 48B / UG . TT -69B fU G. TT-70C /UG. TT -128A /UO.
TT -129A. TT· 130A, TT-13IA /t."O, TT - I 71 / UG, TT· 234 I
~GA-3 .. , _ _. _ , 53.00

TM 11 · 957 n eeu ner RA -87 (Teletype pwr supply) . .$1.00
T M 11 · 264 A It adlo Set ax I Gu r· 21L\ (BC-61 0 sebemartc ,

H&I 1t -388 / u n n Ichematie. F're q . Shift Exciter !"che -
meue _...... . _ $1.50

TM 11 · 6g2e n ad lo set A..... , AHC· 27 .. .. . $2.25
Ma nual Ill ust rate d P arts Breakdo_n Radio Set AHC type

12 _.. _ $2.50
TM 11 ·605 n ec tc gets SCn-509 and SCR-5I0 $1.2 5
TM 11 - 517 Itadla Set A...../ ARC· H ., .. __ .. _.' _$2.50
Till 11·85 1 n adlo Set SCU -2H·n & Radia Recelyers n -

214.-\. / F RU. H- 214C, R -320A / FItC. H- 483 / F ltR and R -
483A. (Sp-600 ecnemeue .. . $2.25

Instrutti on Book Ra dio Tra nsmitter T -2-:S/ U and
T -416 /GIt _..... ..._ . .. $1.50

TM·II·2671 Radlo Tra nsm-i tters Type 96.\. 96e & 96C3
W IlCQJ: . ". ... . $1.75

Instruction Manual Radi o Receiy er n -3!l2 , . $2.50
Instruction Manual Radi o Set A :'" / G HC- I !l . $2.50
TM 11· 5054 Spoech AmplHler nC - 6 14 - ~l - F -II and I $1.50
Iastruett cn Manual lt ndlc :;;Pt A':'\" l l lltr - l l1 53.00
Inst r uct ion Manual R adio g ets AN /Y HC-19 -19X -19Y $1.50
TM 11·621 Had lo Set AN /GR C· 41 , $2.00
T M 11 ·1367 Had ar Set A.'-' /!IPQ· 4A . . $2.00
Inst ruction Man ual VH F !'"avigation E quipment AHC

Type 15F .. $2.50
TM 11. 300 Frequency ~Ieter Seu (R C-22 11 SCR-211 · A-n-c­

D -E-F -J -K·L- :\1-:'\ -0- P -Q-R ·T and AA -AC-AE ·AF·
AG·AH · AJ -AK·AL _. $1.50

TM 11·2004 Repeater Set TC-I 8 (Terminal T elegra ph ) $1 .25
TM 11·2202 Ma nua l Telephone 8 wltr h!)oard SB -22 /PT . $1.50
TM 11 -43 13 Switchboards RD-9I ·A -n· C·D $1.25

l arge l isti ng avai lab le for IOc coin · stamps

QUAKER ELECTRONICS
;: lm ac, A F -67 and P~[R- 7 , xm itter con ver ted to six m e­
ers, t 60 meters removed , all E lma c po wer suo nlies in ­
luded. .M nke o ffer . A n th on y W . Clin e, K t PNI, 133
. vrch monr R oad , \ Va r w;ck , R hod e I sland 0288 6.

-:v CAMERAS for sa le or t rade for R T T Y eq u ip men t.
" wo R CA T V E ye cameras complet e wi th vidicon a nd
ens plus inst r uct ion manual $ 150 each . K7 KR P , 603 'K
we., LeGrande. Oregon.

' OR S ALE : R anger I , S140, lIall icra ft er s S-40 B , $5 0.
Ilobe Scout 65 B , $40, N at ional X CX · 3 a nd XCX -A ,
350. All in excellent condition. KI AP:\ , 3 Sunny A cres,
I ra t rlebo ro, Vermont.

tadicphcn e pan -ad apter for 455 kc. C lean $70. K 9C UZ .

lliMMY LOAD , 50 oh ms. 1\11 ba nd s up to leg al lim it .
.iee, 3 x 4 x 7. Coax connector. K it $7.75 , w ired $9. 7 5 pp .
lam K its. n x 175, Cran fo rd, N. J.

P.O . BOX 215 HUNLO CK CRE E K, PENNA .

HUNDREDS OF TOP QUALITY
ITEMS- Rece h ers , Transmitter s.

U lcrophones, I nyer ten , P ower S up ­
plies, :\Ielf'n . P hones, Antennas , In­
dica tors, Filters . T ransrar mers. Am­
pUrlers, H eadsets , Converter s, Contro l
Roxes, Dynamotors. Test Equipment.
U otors, R lowera. Ca ble. x er ere.
f"hokes, JI /l ndsetl , SwUches. etc . • etc.
Send ror F ree Catalog- D ept. 73.

IARC
The International Amateur Radio Club at

Ieneva has announced a convention to be
.eld September 17-19, 1965. Also, contribu­
ions are now solicited for the 1965 edition of
4UlITU Calling" which will be published for
he lTU Centenary, May 16-17. Send all rna­
erial to IARC, Geneva 2, Switzerland. A spe­
ial QSL will be available to all amateurs who
.ontact 4UlITU during this celebration. If you
vould like to operate 4UlITU please write im­
nediately.

EBRUARY 1965

PSYCHIATRIST FOUND
BUT HE CAN'T UNDERSTAND HOW ANYONE CAN PAY
SUCH HIGH PRICES WITHOUT BEING COMM ITTED.
LENNY AND PAUL KEEP INSISTING THEY CAN STILL
MEET OR BEAT ANYONE'S OFFERS.
CRAZY? HURRY AND FI ND OUT!

SG·1, 2, 3, 12, URM·25, 26, 48, TS, BC-312, 342,
610, 669, ARC·27, 34, 52, TE D, TCS, TRC-1, 8 , SP-600,
R-388, R-390, CV·43 I APR.9, TN-1 31 / APR-9 RT-66, 67,
68 /GRC, R·I08, 109, 1l0 / GRC, RT·70 /GRC, PRC·6, 8,
9 and 10 and any other military elect ronic gear that
you may have to se ll or trade.

COLUMB IA ELECTRONICS
4365 WEST PICO BLVD., LOS ANGELES 19, CALI F.
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SEE YOURSELF ON TV!

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

I ke bandw idth, 105 ke, vuy good for CW or narrow
shift RTTY _ only $5.95

9 kc bandwid th, 300 kc, best th ing for VHF re-
ceivers _ _. . _.. _. . only $5.95

ARC-21 I F & A udio, with mech f i lters, mode by RCA,
exce l lent only $18.00

ROBERT WILSON, 419 W . Davis, Nowata, Okla.

MECHANICAL FILTERS

Graham Radio
De pt. C., Reading, Mass. Tel : 944-4000.

Write Bob Graham for Special Deals on New and Re­
conditioned used gear . Cash or Budget.

Build a vidi con camera at the lowest pr ice ever. We have
a st art er kit with complete instructi on manual of a 5 tube
Vidi con Camera for $29.95.

Send lOc in coin for further informati on.

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

• ..l

l
I
I
I

Models FC·1SA
.nd FC.30AI

I
I
I B&W Modo'

800

I BARKER & WILLIAMSON I
I CHOKES I
I

Three B&W Chokes that have broadband
applicat ions from 80 through 10 meters. I

FC-lSA An RF f ilam ent choke ideal f o r

I
grou n ded gr i d am pli f i er const ruct ion. U se I
wit h one o r t wo tub e s . For total fila m ent
c u rre nt t o 15 amps.
FC-30A Simi la r t o Fe -I 5 but w ith larg er

I ca paci ty t o h and le u p to 30 am p . t otal f i la- I
m ent c u rrent .
Model 800 Tra nsmitt ing type RF plate choke

I
d e signed f or se r ies o r sh un t fed pl at e cir- I
c ul ts. M a x . rati ng 2500 VDC at 500 rna.

I
See these chokes at your dealer or write I

B&W for information.

BARKER & WILLIAMSON, Inc.

~
RISTOL. PA.• TELEPHONE 215-788-5581 •• I

A SUBSI DIARY OF RENWELL INDUSTRIES, INC. -I

INDEX TO ADVERTISERS
Oct. 64 Afco 93 Fair 38 Parks
Jan. 65 Algerad io 35 Fichter Dec . 64 Path
Dec. 64 Autronlcs-Howard Jan. 65 Finney oct. 64 P & H
Dec. 64 Ameco Dec. 64 ' -M 83 PorY·Paks
35 Ampudyne Jan. 65 Galaxy " Quaker
9. Amrad 81 Gem Elect ronics 53, 57 Quement
Dec. 64 Arrow Electronics 52 Gift Shop 83 Reyco
81 Arrow Sales, Chi. 75 G & G • Rohn
Oct. 64 Atlant ic 79 Glass, J. J. 86 RW Electronics
9. ATV Research 27 Gonset 81 Salch
Jan. 65 Aztec 85 Goodheart Dec. 64 Saxton
33 Babcock Jan. 65 Government Warehouse 86, 87 Setect ron tcs
Dec. 64 Barrett 9. Graham Radio Dec. 64 Sideband Engineers
92 BC Electronics 5 Hammar lund Dec. 64 Skylane
77 Budwig 92 Hayden 92 Space
51 Burghardt 89 Heffron Dec. 64 Spitz
Jan. 65 Burstein-Applebee 65 Henry Oct. 64 Sq uire-Sa nders
71, 88, 94 B&W 77 Hill 51 Subscr iptions
39 - Call book Jan. 65 Hi-Par Dec . 64 Super·Q
8. e & H Nov. 64 Hi-Way 37 Swan
93 Columbia 77 Hote l Rex S5 T A B
Jan. 65 Cornell-Dubi Iier Dec. 64 Hy Gain Dec. 64 Technical Material
Jan. 65 c ubex 3 International Crystal 31, 41. 45 r er rex
Cover II cusncratt Oct. 64 Jaro Dec. 64 repabaco
9 Datak Jan. 65 Je fftronics 15 Texas Crystal
60 Denver Crystals 63 Juge Oct. 64 Topaz
Jan. 65 Denson Nov. 64 Just in Dec. 64 Transistors Ult .
Nov. 64 Dig icat ion Dec. 64 l afayette Radio Dec. 64 Tri-Ex
57 Dow Key 13 linear Systems Jan. 65 U. T. C.
81 Dow Trading 35 Marina 42, 43 Va nguard
17 Drake 67 Maste r Mobi le Jan. 65 Viking
Jan. 65 East Coast 91 Meshna 21 Waters
23 Editors & Engineer 61 Mission 60 Weste rn (Cali f .)
55 Edwards Dec. 64 Mor-Gain 59 Weste rn (Neb.)
Jan. 65 Elect ronicraft Dec . 64 M&W Oct. 64 Weste rn Sales
Dec. 64 Electronic Special ists Dec. 64 Mosley 9. Wilson
59 Evans Cove r IV Nat ional Cover II I World Radio l abs
Oct. 64 £·Z Etch 19, 23 Newt romcs Dec . 64 Vatter
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" T AO" FO R THE BEST K IT SI

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

Plv/Rm s
700 /490

.27
. - --- -_.

P ly/Rms
6001420

.25

P lv/Rms
500/350

. 19------- -- _. . _.. .

P ly/Rms
400 /280

. IS

U'/8 Buy, Sell & Trade
SEND 2St FOR CATALOG

Terms Min Order $!I"TAB" FOB New York.10 Oay Gtd.
Our 18th Year.

IIINJ l iberty st., N.Y. 6, N.Y . Re 2 · 6245

1700 Ply/ 1200 Rms @ 750 Ma/Sl.20 @ .
10/ S10

Sa me 11 00 Ph/770 Rms 75e $ , 161S11
S Kvl2l 00 Rms @ 200 Ma/ $ 1.80 @.

6/ S10
6 Ky/4200 Rms @ 200 Ma S4 @.

3 for SIO

..T .... B.. . SlllCON 750MA DIODES
N EWEST T YPE! LOW LEA KAGE

Ply/ Rms Piv/Rms Ply/Rms P iY/ Rma
50/35 100/ 70 200/140 300/ 210

.05 .09 . 12 . 14._--_. .__. __ . _.. _- _. . -- -- --

Ply/Rms P lv /Rml P iy/R,"s Piy/Rma
800 /560 900/630 1 10001700 1100 /770

.35 .45 .65 .75
GTO AL L TESTS AC/ OC & LOAD I

Untested
Untested
u ntested
Untested
4 for $ 1
Untested Pw r St uds up to 12A mp 12 for $ 1

D.C. P ower Supply 11 5y/ 60 to 800
Cys. Out put 330 : Tap 165V up to
lSO Ma, Cased-Sll_SP EC IAL S5
@. 2 for $9

" T AB" • TR ANS IST OR S · $C R's •
D IOD ES II

GTD.' FACTORY T ESTED -
FULL LEADS.

PNP lOOWatt /15 Amp HIPower
T036 Case ! 2N44 I, 442. 277,
278, OS 501 up t o 50 Volts /
VCOO Sl.2~ @. 5 fer $5.
2 N278. 443 , 174 up t o 80V
53 @ . 2 for $5.
PNP 30 Watt. 2N1 55. 156, 235, 242,
254, 255. 256, 257. 301 , 392. 35e @ .
4 for sr.
PN P 2 N670/300 Mw 35e @;l. 4 for SI
PNP 2 N67 1/ IWatt 50e @ . 3 for $ 1
PNP 25W/T0 2N 538, 539, 540, 2 for $1
2N I038 6/ $ 1. 1039 4 / $ 1, 1040 SI
PNP/T0 5 SIGNAL up t o 350M. 25e @ .
6 for SI
NPN /T0 5 SIGNAL IF. RF, OSC 25c @ .
Ii for SI
Silleon P NP/T0 5 & TO l8 Case 25c e .
5 for SI
2Nr046 /S I.40 @ ,3 /S4. 2NI907 1S2 @l ,4/S6
Power Heat S ink Finned Equa l to 100
se- Surfaee SI e. 6 for $5
T0 36. T0 3, TOI O Min Mig P ekg 30t @ ,
4/ SI
Diode Power Stud "Ilea Mtl Pekg 30t @.
4/SI
IENERS up t o IWatt 6 t o 200y 70t @,
3/ $2
ZENERS up t o 10Wa tt G t o rsev $1.45 @,
4/$ 5
IEN ERS lWatt/5"/.. Toloranee $1.25 @ ,
3/ $3
IENERS 10Watt/ 5"j.. Tol eranee $2 @ ,
3/$5
IENER Kit Asstd up to l OW 3 for $1
STAB ISTORS up t o '.att 5 for $1

TRAN SI STORS-TOO MANY !
NO CA N TEST I

P wr Di am ondsIT03 10 for $1
T036 up t o 100Watts 3 for $ 1
r0 5/SIGNAl/ sl stors, 20 for $ 1
Power Diodes up t o 35 Amp

S I LI CON POWER DIODES - STUD S
P .F , •

DC 50P!y l OOPIY 150Plv 200 Pl v
AMP 35 Rms 70Rms 105Rms 140Rm.

S .08 . 14 . 17 .24
12 .30 .55 .70 .85
18- .20 . !l0 .SO .75
35 .70 1.00 1.50 2.00

100 1.65 2.05 2.50 3.15
240 S.75 4.75 5.75 8.75-- --- _. .-_. -- --_ .-- -- --
DC 300Piy 400 P lv 500 Piy 600 Pl v

AMP 210Rm5 260 Rms S50Rms 420Rms
3 .29 .30 .40 .48

12 1.00 1.35 1.45 1.70
18- 1.00 1.50 QuerY QuerY
95 . 2.15 2.45 2. 75 3.33

100 . .3.75 4.60 5.50 8.00
240 11 .70 17. 10 23.94 29.70

. P. F. PRESS.FIT AUTOMOTIVE TYPEI

18 Amp Press Fit UP to 200 P iy 4/S1
2 to !I Amp Studl UP t o 600P iy 6/ $1
35 Amp St uds ISO to 200Plv 5 for $5

807 1.10
5/'5.

THAT'S A Buv
"TAB"'~

" TA B" Tubes FaetorY 'restee . h spetd.
Si x Months Guaranteed l No Releefs l Boxed !
GOVT & MF GRS S urplus l new &. Used
OA2 .89 6Bl7 . 1.25 1 43 .... .75
OA3 .80 6C4 . . .45 45 . . Q
DB2 .65 6C5 . . .69 50L6 .69
DC3 .10 6C6 . . l. 08 RK 59 . 1.3!1
003 .50 6C8 1.011 R K60 . 1.11
OZ4 .19 We Tradel HY69 2.20
IA7 .90 6CB6 . .89 75 .81
103 .99 6C06 . l.49 HY75 . 5.00
11.4 .82 6CF6 . .85 M V .95
IR4 . 5/ $1 6CL6 . 1.40

We Swap Tubes ! What Do/U Hu e !
IR ~ .18 6CB6 .89 IP R60A 3' .50
IS4 .18 6CG8 . 1.12 4. 124A 21.50
IS5 .68 6C M6 ..111 4X I50G 15.00
114 .85 6CS6 . .10 4X 250B 41.00
IT5 .95 6CU6 . 1.29 4.400A 41.15
IU4 .. 6/$1 606 .99 4E27A 39.00
I U ~ .15 6E 5 .19 250T L 1 9 . ~ .S
IX 2 .. .99 6F4 !. 49 307A ! /$l
2C39.... . Q 6F5 .63 3 16A . Q
2C40 5.50 6F6 .99 VR 92 . 5/ $1

Send 25c lor CataloE!
2C43 6.50 6F7 .99 388A .. 3/$ 1
2C5 1 2. 00 6F 8 1.39 350A 2.45
2 0 21 .65 6 H6 .59 350B .. 1.15
2 E22 Q 6J4 1.12 37 1B .95
2E 24 Q U 5 .59 6146 .. 3,90
2E25 2.50 6J 8 .59 416B .. 18.00
2E 26 Q 6J7 .99 450TH 43.00
2E30 Q 6J8 1.39 450TL ~3 . 00
2 E35 1.60 6K6 .59 460 ... 11.50
2 K25 .. 9.15 6 K7 .t a

All Tubes Btocked at Low P r lcel !
2K26 .34.00 6 K8 .. .99 703A .. Q
2K28 .30.00 616 . . 1.19 707B .. 3. 51)
2V3 ... 2/$1 6S N7 . .12 71 5C . 10.!lO
2X 2 .,. .48 6T8 . ! I!ol 717A . 5/ $1
3A4 . . .10 6V6 GT .90 723AB 5.00
3A5 .. 1.00 6X5 .49 725 2.75
3AP I .. Q 12AT6 .59 803 3.50
30 P I .. Q 12AT7 .89 804 8.85
3C24 .. 3.50 12A UG .63 805 6.00
30 23 .. 3.95 12A U7 .69 We Trade!

We Buy ! We Sell !
3 E29 .. 6.00 12AX7 .19
3Q4 . . . .68 12AY7 1.2!1
3Q5 . . .86 12B4 . .95
4- 65A . 13.50 128A6 .65
4. r25A 27.50 12BA7 .!19 8 11 Q
4. 250A 34.00 l2B D6 .59 8 11A (J
4XI50A Q 128 E6 .59 812 Q
4X250 36.00 12B H6 .19 8 13 9.95
4X500 . Q 12B H7 .99 815 1.75
5AP I . 2.95 12BY7 1.00 826 Q

wanted T elt Sell; and g cutpment
5B P I .. Q 112 BZ7 .99 828 .. . 9.00
5B P4 . 7.95 12H 6 . .15 829 B .. 8.00
5CP I . . Q 12J 5 .. .69 832 A .. 6.00
5C P7 . 9. 00 12J 7 . .69 833 A 36.00
5R4 1.00 12J 8 1.35 837 . Q
514 .so 12K8 .89 866A 2.2;'
5U4 .99 12S A7 .69 954 . Q
5V4 .89 12SC7 .89 955 . 3/n
5Y3 .60 12S F5 .69 957 .. 3/ $1
5ZS .89 12SG 7 .89 958A .. 2/$1

Send 25e ror CataloEI
r5 GP22 8!l .00 12SH 7 .89 991 ., 5/ $1
6A7 .. 1.00 12SJ 7 . .15 1614 ,. 2.75
6A8 .99 12SK7 .vs 161 9 . . 5/$1
6AB4 .59 12SL7 .19 1620 .. 2.00
6AC7 .12 12S N7 .69 1626 3/ n
6AG5 .65 12SQ7 .69 1626 .. 5/ U
6AG7 .75 12S R7 .69 1629 . 4/1:1
6AK5 .69 15E . 1.1 9 1050 .. 1.25
6AL 5 .55 15R 4/1:1 5517 .. 1.25
6AQ5 .M F GI7 . Q 5608 .. 3.95

TOIl U$ (or 304TL, S11A. Sl2A. 813
6A R6 . 1.95 19T8 .. 1.1 6 56 18 3.25
6AS 7 . 3,49 24G . . . Q 5651 1.35
6AT6 2/ $1 25A6 r. re 5654 1.20
6AU6 .19 25 A7 .. 2.19 5656 4.2;'
6B8 1.35 25C5 . . .81 5663 1.15
6BA6 .59 2516 .. .12 ~70 .90
6BE6 .59 25T ... 4.00 5686 1. , 5
6BG6 1.4.9 2515 .. .1% ~87 1.1 5
6B H6 . .19 2516 .. .15 569 1 4.10
6BJ6 .. .1! 26 A7 .. 3.69 5125 1.95

Top $$S Paid for XMTTR T Ubel 1
68K7 .99 FG27 . 8.28 5732 . . 2.00
60 L? 1.35 HV27 . 19.:!!1 5736 . 85.00
6B N4 .69 28 0 7 .89 5749 1.95
6B N6 1.08 F G33 .15.00 575Q 2.15
6B N7 1.99 ELS4 3.49 5751 .. 1.25
60 Q6 1.19 35A5 .69 58 14 .. 1.20
68 Q7 .99 55 L6 .59 5879 .. 1.20
60 X7 1.11 35T . .. 4.49 5894 I!.OO
6BY 5 1.19 3515 . . 1.25 No Se_
6Bl6 .91 RK39 2.99 Wrlte l

".S...
3.45
3.90....
5."

54 @ .

. . $54
$4 e .

,.
2.70
S...
S.75
4.75
5.45

7....
I.",...
1.95
2.20

PRY
25
50,..

' 50,..

UNTESTED " SC R" Up t o 25 Ampi
6 for $2
Glan Diodes INS4, 48, 60. 64 20 for $1

"SCR" SILICON CONT ROLL ED
RECTIF IERS !

16A PRV
1.00 260
I.S5 SOO
2. 15 400
2.45 SOO
2.80 600

a attery Charger 6& 12V Charges up
10 5Amp " Approyed" Heavy Duty De·
Il gn with xuxen Clreult Breaker.
Opera t es 220 or I IOVAC @ 50 or
60 Cys $8

SI LICO N TUBE REPLA CEM ENT S
0 14 UNIVE RS AL $1.75 @ , 21 SS
5U4 1l20Rms /1600 lnY U @ , 2 /$5
5R4 1900Rms/2800 1ny $9 @. 2 /$ 15
866 5K y/ Rms. ID.4K y Iny

$11 @, 2 /$20

Transformers All tnnt 11 5y / 60 Cys I HID
VCT @ 250 Ma. 6V 18A f 5V I3 A S6, 2/$1 0
778VCT @ 200 Ma, 5V / SA, 6V/ 5A $4 @
3 /$10 •
20VAC Ta ps / 4. 8. 12, 16, 20V / 4 A $4 @
S/$IO '
S2VCT fl A or 2XI6V at IA eaeh 53 e .
2/S5
Li ne F il ter 4.5A @ 11 5VA C 4 for $1
Line Filter SA @ 125VAC 2 for SI
cenverter Filter 400 Ma @ 28 VDC .. for $ 1
Converter Filter Inpt /SA @ SOVOC
4 for $ 1
2.5MH P IW ound Choke /National 5 for $ 1

" VOLT . T AB" 600Watt Speed CO ntrol
& Li lht Dimmer . 115VAC $4.50 @.
2 for $8

DC 3'/2 ~ /M ehr /RD / 800M a S4 e . 2/S7
DC 2V2· Mehr /RD /IOOM a SS @
DC 2'/2~ Mehr /RO /30VOC S3 e. 2 / $:1
AC 3Y~~ Meter /RO /1 30VO C S5 (iiJ. 2 /S9
DC 4~ Mehr /RD /lM a / $5 e. 2/ $9

Mica Condsr .006 @ 2500V 4 / $1
Snoopel'$eope Tube r $5 @. 2 /$9
Mln i.Fan 6 or 12Vae /60Cys $2 @. 31$5
4XI50 Ceram ie Lokt al SI.25 (iil . 2152
Line Filhr 200 Amp ll30VAC $ '8 @
Line Filter 50Amp1250 VAC $ 10 e

866A Xfmr 2.5V / 10A /I OKy /l nsl
2 /$6
Ballentine :t300 AC / Lab Mtr .
W. E. Choke 4 HY /0.5A/27ohms
2/$7
" VAR IACS" L IN 0· 135y/ 7.5A . S15
" VAR IACS" L/N 0· 135y/ 3A $ 10
TW O 866A's & Fil. Xfmr. . $6
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Propagation Chart
February 1965

EASTERN UNITED STATES TO:
00 02 0 4 06 0 8 10 12 14 16 Ie 20 22

ALA SKA .. , , a 3 , , ,
" .. .. I'

ARGENT INA .. ,. ,. , t , .. I' I<" 21 21' ..
AUSTRALIA .. ,. ,. ,. ,.

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

CANAL ZONE .. , , , t , , I' 2\ 21 21 ..
EN GLAND , , a 3 3 3' I' I' I' I' .. "HAWAII I' " t , , , ,

" I' I' I<" I<"

INDIA , ,
" " " " I' .. I' ,. ,. ,

JAPAN .. " "
,.

" 3' , , ,.
"

,. I'
MEX ICO .. , , , , , , .. I' .. I' I'
PHILI PPINES .. ,. ,. ,.

" 3 ' , , , ,. ,.
"PuE RT O RICO , , , , , , .. .. I' .. .. ..

SOUT H AFR ICA , , , ,. ,. ,. .. .. 2\ I<" .. ' ..
U, s. s.R. , 3 3 3 3' " .. .. I' ,. ,. ,
WE ST COAST .. , , , , t , .. .. .. 21 I<"

CENTRAL UNITEO STATES TO:

ALASKA I' t , 3 a 3 , ,
" .. .. ..

AR GENTINA .. ,. ,. , t , I' .. I' 21 21' 21

AUSTRALIA I' I' ,.
" "

,. , , I' I' I' I'
CANAL ZONE I' , , t , , , I' 21 21 21 21

ENGLAND , , , 3 3 3' , I' I' I' " "
HAWAII I' I' "

, , , , , .. I' I<" I<"

INDIA , t ,.
" " " " I' " " "

,
JAPAN I' ,. ,.

" 3' 3 ' , , ,
" " I'

MEX ICO I' , , , , , , I' I' .. I' I'
PHILIPPINES .. "

,.
" " "

, , ,
" " I'

PUERTO RICO I' , t , , , I' I' I' I<" .. ..
SOUTH AF RICA , t t "

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

U. S. 5 R. , 3 3 3 " "
,. I' I' ,. ,. ,

WESTERN UNITED STATES TO:

AL ASK A I' I' , , 3 3 3 3 , I' I' I'
ARGEN T INA I' I' "

, , , ,. I' I' 21 21' 21'

AUSTRAL IA 21' 21' I' ,.
"

, , , I' I' I' I'
CANAL ZONE .. I' , , t t , I' I' 21 2\ ' 21

ENGLAN D , , 3 3 3 " "
,. I' I' " "HAWA II 21 I' I' , t , , , I' I' 21 21

INDIA " I' " " " " " " "
,

" "JA PA N I' .. I' "
, , , , ,

" " I'
ME XICO I' , , , , , , , I' I' I' I'
PHILIP PINES I.' I' I' ,.

" "
, , ,

"
,. I'

PLIER T O RICO I' , , , , , , I' I' 21 21 I'
SOUTH AFR ICA I' , , ,. ,.

" " I' .. I. ' I<" I'
u. 5 ,5, R. ,. 3' 3 3 " "

,
" " "

,.
"EAST COAST I' , , , , , , I' I' I' 21 I. '

# Very d ifficu lt c ircuit this hour.
• Next higher frequency may be useful th is hour.

Good: 1-10, 12-17, 19-23
Foir: 11 ~ 27-28
Poo" 18, 24-26
Es: 2, 8-9

J . H. Nelson

96 73 MACAZINI
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only
$39.95

kit

• Se tec t tve _ 20 Ke @ 60B points
• 49·54 M c cove rage

Clip & Mail

TECH-CEIVER 6A
Low cost, com p act , 6 meter tran scei ver

I
Stable supe rhet recetver . 5 w att

t ransm itte r . featuring Pl T, us ing std .
(Ft 24 3) 8 M c range xta ls, non-cnucat

•

c oils , p late modulation, powe r and
m odulation indicato rs, 10 tube per­
forman ce . Step-by-ste p manua l includ ·

l ed . Wt. 9 tb s. 11 5 VAC Power supply
(k it) - 15.95.

•

• 5 Watt input
• Sensit i\l ity - better than 1 UV

l~o I. M~y ~' lo'"

W¢G FO

I~
I WVG MARK II

ALL BAND
• VERTICAL

I ~~~o~~N~e lf . s u p .
port ing 10 · 80 meter

•
a n t e n n a . Tun e s 3 .5
- 30 M c w ith m an.
ual t ap adjust ment .

•
Feed w ith 52 oh m
coax . Quick installa ­
ti on . Amazing e ff i -

•
cie ncy f or DX or lo ­
c a l co n tac ts . Used

I
as portab le antenna
a lso.

$15.95 AI Postpaid ";(
Con t inen t a l USAI MECHANICAL SPECS:
overe u h t . - 18' . Tu b -

l ing d iameter - 1 1/ 4"
to 7/16" . Max. ung uyed

I
w ind su rv i\lal- 50 mph.
_ Mtg. bracket for 1%"
mast . Wt . 5 Ibs.

I ELECTRICAL SPECS:
M ax im um powe r: 1000
w atts AM o r CW - 2

•
KW PEP. Omnidirection­
al. Verti cal po la r ized .

•
•
•
I

---------------.,• PSA·63 POWER SU PPL Y
Univers a l Power Su p p ly: Powers most •
AM rigs up t o 100 watts , SSB unit s -
up to 200 watts , PEP. Si licon rect if i e rs
provide bot h 300 vee & 600 VQe @ •
300 Ma ., l e A S (2 10 w att s tcten . plu s .; ~:;.:.:. .=.
6 VAC @ I DA or 12 VAC @ SA, plus ,;,
95 VAC @ 10 Ma . Size 1111'. " x 4 3;" " ::':'. " h •

x 6" , wt. 15 Ibs. Kit - 24.95, Wired - '"
39.95. Opt 'l ca bine t - 4 .9 5.

• Use with 30-200 w att XMTRS-XCVRS I
• Dual voltage B + Fil. power-bia s· :;to.;;e:';i;.:.va':le..;x:. I

DUO-DOUBLET 84 I
= = '1"ll l lll~ "'li l li ~

• \ •NEW 80-40 m eter diapole u sing proven para llel 80·4 0 Meter D iapole

•

diapole princ iple t o resona t e on bot h band s. Re - One Feed l in e •
qui res on ly one 52 ohm feed line (coax not s up-
plied ). Kit inc ludes w ire, insulators. c en te r co n-

•
nect or & f ull instructions . Com p let e f orm u la su p ' •
pl ied & quick g raph chart f or ea sy adjustment .
May be used o n 15 meters a lso. $ W R: Bette r

r - - - -.., than 2 :1 at resonance - 80 / 40. M ax . leng t h - I
~

123 rt.: 14 0 ft. for lowest CW ra nge. Easy t o in-
WRL'S 12R st a l l. Wt . 4 1/ 2 tbs. Sh ip ped Parcel Post .
GENERATOR .. • ..

\ tnt'! 115 VAC P.S. ANTENNA TUNER Spec i f i ca I l y d e -

•
- PIURS in t o COllins . MM·100 signed t o m at ch •

._- . A 755· 1, KWM -2 & end -fed long wire

•

V ot hers. U se wit h . wh ich is % wave, •
r e c ei ve r s having o r multiple s

() () 455KC ·IF: A C or O. ~ there of , t o 5 0
DC powered . Adj . o h m t r a n s rn l t-

•
5 5 -3 " Q" s ele c t ivi t y : 300 . .._.._ _. t ers. Pane l lamp •

c y . t o 1 0 K C . ind icator . For in-
MULTIPLIER S h a r p r e j e c t i on. pu ts up t o 1 5 0 •

•
- Notch and ( 50 0 B ) n ull f o r wat t s SS B , 10 0

peak hetrodynes.61,4 " .... . \ watt s CW , 75

•

- Se l f Powered x 4 1,4 " x 4 ],4 " . • watts AM. 4 x 5 •
• One sim p le x 4 ste e l c a s e .

receiver $15.95 $10.95 Reduces TVl.
• , _on nec_tion kit . k it ____-- -------- ...

WORLD RADIO LABORATORIES, INC. •
34 15 West Broadway
Cou nci l Bluffs, Iowa 5 1504

Rush me FREE! •o WRL 1965 0 ReconditionedI Catalol!: Spec ia ls! I
Please rush m e it em ~ _

I Enclosed is 0 Cash 0 Charge >:l O COO (2 5 % ca sh w/order) I
>:l lf new c ust ome r, sen d c red it info with your charge order

I N ame •I Address _

•
•
•
•
•
I

•
• $149.95

I
•
I Sh iel ded ignit ion . 1250

Watts, 115 VAC, 60 c y.,

1 77 rbs.
(FOB M i lwaukee,

•

W iscOn Sin )

---

WRL NUVISTOR PREAMP PRINTED
CiRCUITS
PASO-2 Stage preamp lifi er f or 6 me­
ters. Use 2 RCA 6CW4 nuvt st ors. High·
est g ra de glass epoxy boa rd . Assem­
b led and pre -aligned f or 50 o hm In pu t ­
output. Requi res 60· 120 VOC @ 10
M A. & 6.3 VAC
Size 2 3,4" x 2 1,4". W ired $6.37
PA·144 Same as above except only 1
6CW4 nuvtstc r & for 2 meters. Wired

..

$4.98 (less 6CW4 tubes) . • City = ,- State Zip

----------- ------
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National ofTers six of the world's finest receivers to meet your partic­
ular requirement.

Receiver number one provides greater amateur band performance and
features than any amateur receiver ever built. • Receiver number two has
the widest frequency range (from 5 Kc to 30 Me) of any general coverage
communications receiver ever built for lab or commercial applicat ion.
• Receiver number three is completely solid-state for high reliability, ver­
satility and portability. It operates from 12/ 24 V.D.C. or 115/ 230 V.A.C.
T his receiver draws less current than a couple of dial lamps (when its dial
lamps are switched ofT), and provides instant-on operation. • Receiver num­
ber four incorporates specific features for high selectivity and has a six-pole
filter to provide built-in steep-skirted 500 cps, 2.5 Kc, 5.0 Kc, and 8 Kc
bandwidths wi th passband tuning for CW and SSE. Also AGe threshold
control to knock out background QRM. Also a 50 db notch filte r.• Receiver
number five has a phase-locked frequency synthesizer to replace conventional
high frequency oscillator crystals for superior stability and over-all calibra­
tion. • Receiver number six ofTers frequency meter performance with 1 Kc
dial calib ration and accuracy over its entire tuning range, 24 feet of band­
spread per megacycle, and 10 Kc per turn tuning rate.

Each of these receivers is called the HRO-500. National's new HRO­
500, at $1295, is the finest total receiver you can buy . . . at any price. Inter­
ested in trying out National's new sixpack? See your National dealer for
an opener.

,

NATIONAL RADIO COMPANY, INC.<:@:$37WASHINGTON STREET, MELROSE, MASS. 02176
Wo rld Wide E ~ p ort s ates : Auri ema Internat ional Group, 85 Broad st.. N. Y.C.; Canad a : Tri·Tel e esce.. 81 Sheppard A~e . W.. WilJowdale, Onto
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