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SAROC 1971

These being days of impoverish-
ment, | had not intended to make the

scene at Vegas. At the last minute Ken:

put on the pressure and, with the
hopes of perhaps selling a page or two
of ads to help balance the books, 1
hopped on down there.

Just after taking off from Boston 1
had a short contact with WITNO
through the WI1ALE repeater in Con-
cord, N.H. No answers at Schenec-
tady . . . some short contacts in west-
ern New York . .. Cleveland was kept
busy with long-winded nonlistening
talkers . . . ditte Detroit . . . contacts
in Chicago...no one around in Ur-
bana ...and so it went. Omaha was
nol open to breakers. About ten
minutes out of Vegas I picked up their
repeater and talked with the gang the
rest of the way in, while waiting for
baggage, and during the limousine ride
to the hotel. One mobile pulled up
alongside, waved, and then broke in to
say hello.

It was colder in Vegas (15%) than in
New Hampshire so 1 grabbed my
camera and went across the street
(watching out for any possible
ARRL-driven cars) and took pictures
of the ice-encrusted fountains at
Caeser’s  Palace. Art  Housholder
WOTRG, arriving on a Frontier Air-
lines plane, came through the repeater
at this time and I talked with him as
he flew over Lake Mead and later
while he was waiting for his baggage at

...de W2NSD/I

NEVER SAY DIE

and every mobile within 100 miles of
town. My last contact was from the
airport as [ went to get on the plane
and [ said goodbye to Ken, who was
just that minute getting out. of bed
back at the hotel. TWA shut me up
from there until I landed in Boston. |
have this black curse to put on TWA:
May the board of directors eat one
meal a week in the tourist section of
their planes. That’ll hold "em.

FM/Airborne

Yes, | use my little two meter FM
hand transceiver while I'm a passenger
on the airlines! It works out beauti-
fully, too. About the only serious
problem 1 have with it is trying to get
a word in edgewise on the repeaters |
fly over. All too few of the fellows
talking over repeaters ever give even
one second for a passing-through
breaker.

On the way to Saroc [ tried to get
through a number of repeaters, but
just couldn’t break the big signals with
my hand transceiver. Oh, there were
several that I did get into and it was
fun to talk for the few minutes [ was
within range.

How about the plane, you ask?
Many of the FMers who have hand
units have tested them to make sure
that no interference is caused to the
plane radio or instruments and none
has occurred. Considering the use of
FM, the frequency and the low power
involved, I would not expect to find
any interference. Most of the FM'ers

THE WORLD OF [T}

Editorial by

THE FM SCENE

SAROC was great fun this year, The
Flamingo Hotel provided excellent ac-
commodations and Las Vegas pro-
vided the atmosphere. I didn't hear a
single complaint from so much as even
one ham this time,

Times are a’changin’, too. A few
years ago, gamblers and hotel officials
got uptight at the sight of individuals
carrying hand-held transceivers

through the casinos. But with literally |

hundreds of 2m FM units protruding
from the pockets of so many hams
this year, the hotel people apparently
grew accustomed to it. No one re-
ported any problems at all — except
for the' fact that the hotel security
people reportedly complained that the
hams had newer and better equipment

Pretty Linda Mueller,

wife of WBGIGZ,
tended bar in Room 10314, a spur-of-the-
mament hospitality suite,

g,

Ken Sessions K6MVH

Dr. Phil Dater, representing the New Mexico
repeater chain, gave a slide presentation
showing repeater progress in the midwest.

I | i 3

The lovely Sharen La Traille, of Varitronics,
Incorporated, demonstrated 2m transceivers,
amplifiers, and antennas.
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Lin Green talks home via
two meters while skiing on Mt.
Snow in Vermont, checking on
daughter Sage, being minded by
Ken, The 110-mile path is via
K1ZJH repeater about 60 miles
away., (Where’s Wayne, you say?

Who do you think took the pie-
ture?)

73 Magazine is published monthly by 73
Inc., Peterborough, New Hampshire 03458.
Subscription rates are $6 for one year in
North America and U.S8, Zip Code areas
overseas, $7 per vear elsewhere. Twe years
$10 in U,S. and $12 overseas. Three years
$14, and $16 overseas. Second class postage
paid at Peterborough, N.H. and at additional
mailing offices. Printed at Menasha, Wiscon-
sin 54952 U.8.A. Entire contents copyright
1971 by 73 Inc., Peterborough NH 03458.
Phone: 603-924-3873. Usually reliable sour-
ces inform us that continued reading of one
of our competitor mogazines is a positive
mental health hazerd. We are not at liberty
fo divulge the name of the alleged magazine,
however we will give you one guess. Be on
the safe side and read only 73.

the airport...I was just walking
around taking pictures all the while.

SAROC was an FM convention this
year. The ARRL Forum pulled about
a dozen while the FM Forum next
door was jammed with hundreds. Ken
Sessions organized the FM program
and it certainly was the hit of the
convention. Most of the exhibitors
were FM oriented . .. Regency was
there en masse ... Varitronics dis-
played their mobile 1C2F, their hand
unit, and lovely Sharon LaTraille (you
saw her in the “Ham’s Wide World™)
...Drake had their sideband gear
there, but the attention was on their
Marker Luxury FM rig and the brand
new TR-22 walkie-talkie unit . . . Walt
Henry proudly displayed his Tempo
FM rig...Galaxy was there with
their FM-210 . . . Standard displayed a
new transceiver and a4 mini-repeater.
Lou Tristac had a tower that he feels
FM’ers will like . . . Swan was showing
their new FM rig from Japan . . . Ross
& White showed their line of tone
encoders and decoders. .. Sentry
took orders for a lot of crystals from
their interesting booth ...and so it
went.

A few non-FM manufacturers were
present too ...Dick Ehrhom was
showing his new all-band linear amp-
lifier . .. Collins was there, but with
nothing new for the amateurs and no
FM plans whatever in the foreseeable
future ... Carl Mosley was there
... Robot had a nice demonstration
of slow-scan television. Spectronics
brought a bunch of FM Motorola
hand transceiver modules and the
building crowd -cleaned ‘him out
... ComSpec had its new gain vertical
2m antenna on display as well as their
new 2 meter 50W amplifier . . . the
Pierce-Simpson FM unit made its first
appearance at SAROC.

My HT-220 hand unit was with me
day and night and I have to admit to
having a lot of fun. I kept in constant
communication- with Ken, the FM
hospitality suite, dozens of friends,
the convention, the exhibits, the talks,

ask the plane capfain for permission
to use their rig while flying and,
though permission can be refused on
the basis of a regulation against using
receivers in a plane, usually there is no
hitch.

Sad to say, TWA has been one of
the least cooperative with amateurs.
Alas, I've been riding with TWA since
they were Transcontinental Western
Airlines, over 40 years ago, but I will
choose alternative trayel in the future
where possible since 1 do enjoy opet-
ating while traveling. It wouldn’t hurt
them any to be nice . . . there is a lot
of competition...and a growing
number of amateurs with hand trans-
ceivers. The new little Drake unit (1%
watts) would be ideal for this!

Perhaps 1 should be in more awe of
the complicated electronics in these
planes, but my experience as a pilot,

my tenure with Airborne Instruments |

Laboratories, and other background
has lessened the mystery. Add to that
several trips with no interference re-
ported, even with a 5W unit, and
similar reports from a dozen or other
amateurs.

So look fellows, when you are
talking through a repeater about
something of earth-shaking impor-
tance, like how many 6SN7s you have
left from the old days, won't you be
nice enough to at least take one
breath between transmissions so I can
break in for a minute or so and say
hello as [ pass over on some other
airline than TWA? You can’t imagine
how frustrating it is to hear you down
there talking without being able to
ever break you!

New Repeater Bulletin

Mike WASUGT has announced that
he is planning on starting a repeater
bulletin later this year. I am sure that
all of us who remember the fine FM
Journal that Mike and Ken Sessions
published ;will be pulling for him to
make it this time. With all but one
amateur magazine reported to be in

the red this is a particularly difficult {

News Page One

than they themselves had been issued.
C'est la vie!

Some nice surprises were in store
for convention-goers. Mr. Everett
Henry, FCC officer in charge of ama-
teur and CB policy-making, showed

Mr. Henry’s evasiveness was under-
standable, in view of the fact that the
FCC does not plan to get deeply
mvolved with repeater legislation until
after the “phone band expansion”
issue is settled. The notorious docket

up and agreed to answer questions| (18803) as well as my own petition

from FM’ers. He drew a bigger crowd

The whole staff of Regency E

(RM-1725) are both stacked neatly on

8

s

lectronics showed up. They were

kept busy demonstrating the company’s growing line of equip.

in the FM room than any other
speaker on any other subject in any
other quarter. He was peppered with
questions about repeater rulemaking,
unofficial sanctions, and such matters,
and managed to sidestep all major
issues with the adeptness of a politi-
can.

Walt Henry, of Henry Radic, showed his
company’s new high-performance, low-cost
Tempo FM transceiver, which was itself a
srash success at the convention.

the desk of FCC's Bill Grenfell, who
will get going on them some time
before midyear.

SAROC’s display area looked
pretty much “FM,” too, with manu-
facturers proudly showing their latest
FM transceivers, rf amplifiers, and
other related hardware. Art Hous-
holder showed slides of Spectronics to
a packed house. The fact that he did it
in the “hospitality suite” contributed
to its popularity; the room was stock-
ed with free beverages.

For me, SAROC was a stepping
stone to a tropical vacation. When the
convention was over, 1 flew to Los
Angeles for a week in the sun and
smog. Thanks to the hospitality of my
California friends, the week was not as
expensive as it could have been.

But I'm glad the week ended when
it did. My California friends all know
that I flip over Mexican food, and that
Mexican food is just not available in
New England. So each of my contacts
in California went overboard to serve

cont. on page 6




VK HAMS HELP “LA BALSA™ MAKE LANDFALL

In an effort to prove a 1000 year
old theory, that the early peoples of
South America could have drifted to
Australia, by making use of the Equa-
torial currents and winds, four cour-
ageous young men, one of them being
a ham, HC9EBP, left Ecuador on May
29 1970, on a 45 ft raft made
basically of seven large balsa logs.
Appropriately, they named it La Bal-
sa. Filled with the challenge of adven-
ture, they hoisted a square mainsail
and with hopeful hearts, turned their
primitive ship and faces westward.
After a drift of more than 8500 miles
across the Pacilic, they arrived safely
at a small boat harbor named Mooloo-
laba, 80 miles north of Brisbane.

This incredible sea journey, in a
nonpowered craft, must rank as one
of the greatest ever by modern man.
Others before this have set out from
the west coast of South America, but
nore have come so far or been so long
at sea (161 days) in one single hop.
They survived the tropical heat, sick-
ness, many severe storms in which all
but one were washed overboard at one
time or another, including the cat
Minette, and by a mixture of skill and
good fortune, managed to avoid the
numerous coral reefs and shoals along
the way.

by Alan Shawsmith

IARU REGAINS
OBSERVER STATUS

The International Amateur Radio
Union, an organization of national
amateur radio societies run by the
ARRL, was removed from the list of
organizations permitted to send obser-
vers to the International Telecommun-
ications Union meetings by an action
of the TTU Administrative Council in
1966.

IARU representatives have never
been permitted to participate as other
than silent observers at the ITU con-
ferences. Even amateurs sent by their
national societies have been unable to
be accredited by their own country
delegations (except for the U.S.) with
the result that radic amateurs have
had virtually no say whatever on the
frequency allocations set up for them.
As a result, amateur frequencies have
been constantly eroding at these con-
ferences. The services best represented
have been able to hold or gain in
frequencies and those least repre-
sented have lost the most.

Now the ITU Administrative Coun-
cil has reconsidered its decision and
again will permit the [ARU to send
observers to ‘the ITU conferences.
While this is better than nothing, the
real action will come when amateurs
are permitted to join their country
delegations.

TURKISH HAM
NEEDS U.S. SPONSOR

Selim Canbeken TA2SC, 19, would
like very much to come to the U.S.
and learn about electronics. There just
isn’t any good education in this field
available in Turkey and Selim knows
what he wants.

Amateur radio has not been legal in
Turkey for citizens since 1937 so the
150 or so active amateurs have oper-
ated quietly and in fear. Radio equip-
ment is almost nonexistent and gener-
ally has to be built from what can be
scrounged. There are no radio stores
or manufacturers as in the U.S. Even
s0 Selim was able to build a sideband
transceiver, a linear amplifier and even
a slow scan televsion flying spot scan-
ner!

On April 28, 1970 the police came
and confiscated everything
... antennas, test equipment, a pre-
war National 100XA receiver, logs,
QSL cards, parts, transceiver, linear
... everything. This was a cruel turn
of events for this avid amateur,

Selim writes, “Now 1 am a Tone
Maister for the famous Turkish singer
Zeki Getin. We are working every
night at night clubs. This life isn't
good for me. Last year | finished my
school. I want to go to the U.S.A. for
an electronic education, I can work

o h—



Approaching Australia, they faced
their greatest danger, the treacherous
thousand-mile-long Barrier Reef. It
was at this point in their voyage that
the VK hams began to play a vital part
in this Norse-like saga of the sea.
Amateur radio operators in Queens-
land and New South Wales were first
alerted by Gus, ZMIRO, in New
Zealand, that an unidentified vessel,
possibly La Balsa, was approaching
Barrier Reef. XE1EEI, in Mexico, who
had attempted to follow and plot the
course of the raft, had passed the
message across Oceania that, accord-
ing to calculations, the raft should
soon be within radio range of the east
coast of Australia.

During the period the raft was in
mid-Pacific, the 100W transmitter it
carried became inoperative, due to a
faulty microphone — all that La Balsa
could send was a series of clicks (not
Morse). This raised the problem of
positive identification and caused
many who were listening to proclaim
the signals as a hoax. The first ham to
pick up these faint clicking signals, on
28 October 1970, was Sid Molan,
AX28G. Others then reported them.
The unidentified vessel was asked to
send a certain number of clicks, if it
was, in fact, the La Baisa raft. This it
did and regular daily schedules were
then maintained at 0400 GMT on
14100 MHz.

Many still refused to believe the
signals were genuine. They insisted no
raft could remain afloat for this length
of time, especially as other ships in
the area had reported no sightings. So
the mystery deepened as the still
unidentified boat approached the East
Coast of Australia. At first it appeared
to be on a collision course with the
Swain reefs, one of the most treach-
erous areas of the Coral Sea. However,
a wind change enabled the raft to
bypass this dangerous area. Keith
Schleicher, AX4KS, and Les Bell,
AXALZ, were now both receiving the
clicking sounds very clearly. With Sid

acting as controller, an intense daily
vigilance was maintained. A varying
code of clicks was devised and in this
way much information was exhanged
between the raft and the three hams,
For example; Sid would request them
to send four clicks if all four men
were fit and well. A group of two or
three clicks would indicate the
number of knots drifted during each
24 hours. Their position in Lat. and
Long., the state of the weather, the
barometric pressure, and much other
vital information was fransmitted in
this manner.

The raft was now in a busy Aus-
tralian sea lane and all ships alerted
but still no report came through.
Excitement reached fever pitch. News
papers ran headlines, “LA BALSA OR
HOAX? — INCREDIBLE JOUR-
NEY"” —and so on. On the morning
of November 4th the raft indicated it
may soon need some assistance. A
strong on-shore wind was carrying it
close to the coast of Queensland. A
plane and boats were dispatched to
search in the given area, but by
darkness no sighting had been made
and the affair remained as mysterious
as ever. The skeptics still insisted it
was nothing more than an elaborate
hoax. Then, at 2300 GMT on the next
day a searching plane radioed it had
located La Balsa twelve miles off the
Australian coast. The frequency came
to life as many hams who had been
listening quietly for days now briefly
broke with congratulations. Air and
sea emergency rescue services directed
a beat to the scene and the raft was
taken in tow to the nearest harbor,
some 20 miles away. Capt. Alsar,
HCYEBP, and his crew, triumphant
and smiling, were taken ashore to a
thunderous Australian welcome.

Without the VK hams’ timely vigi-
lance and direction — and most of all,
their insistence that La Balsq - was
real — it is possible that the raft could
have found itself in difficulties, handi-

capped as it was with no phone or CW
transmission, and no one would have
known. It might have been wrecked
on Great Barrier Reef or struck by a
passing ship or crashed in bad weather
on some inheospitable part of the
coastline.

At the official welcome on Aus-
tralian soil soon after La Balsa crew
had landed, Captain Alsar proffered
his thanks and gratitude to all the
hams who had monitored his trans-
missions right across Oceania. They
were Raphael XEIEEI, Joe HC20M,
Gus ZMIRO, S8id AX2SG, Keith
AX4KS, Les AX4LZ, and many
others. Well done, chaps!!

RM PRICES STYMIE
PROSPECTIVE BUYERS

W5PGG was interested in getting a
copy of the RM’s on file with the FCC
listed on page one of our October
issue. He wrote to the FCC and asked
for copies of the RM’s. No dice. They
suggested he get in touch with a
company that specializes in that ser-
vice. Orville wrote to them, giving his
list, and got back a quote for the
service of $98.46 for the copies of the
nine RMs. This cocled him.

for enough money to pay my way
while I’'m in school, Perhaps I can stay
for one year and live with an Ameri-
can family, then 1 can select a good
way for my future. Perhaps I can
select to be an American citizen. [
have my high school diploma so I can
join a school to be an electronic
engineer or an electronic technician.
This is my ideal for my future.”

Are there any ham families near a
good school who might have room for
this amazing youngster? Write to this
fine boy ... Selim Canbeken, P.O.
Box 106, Adapazan, Turkey.

HIS MAJESTY OPERATES PORTABLE IN LONDON!

Uses Ham Radio to
Relax While Recuperating
from Heart Attack

King Hussein was hospitalized in Lon-
don forabout three weeks, possibly re-
covering from a mild heart attack
brought on by his extended visits to a
number of countries during the pre-
ceding few weeks. Within a few days
he was on the air using a Drake station
operating primarily on 15 meters with
the call of G5ATM, keeping his sched-
ule with WA3HUP and other friends.
While in the U.S. the king visited New
York and Washington, staying at Blair
House. A number of amateurs that
had contacted JY1 visited with him
during his stay in Washington. Halli-
crafters presented HM with an
SR2000 transceiver during his Wash-
ington visit. Hopefully we will be
hearing this unit from Jordan one of
these days.

Many interested amateurs had an op-
pertunity to see the king at length
during a one hour interview on the
David Frost show. HM acquitted him-
self well on this show and those that
watched it were able to learn a good
deal about the Mideast problems.

News Page Two




WESTERNERS AGTIVE IN SLOW- SGAN TV

by W7SAB

The Western SSTV net has grown
to quite a few members (principally
on the west coast and middle west
areas, though check-ins continue over
the whole USA and anyone wishing to
check in is certainly welcome). Tech-
nical information and experience with
various equipments are available and
more especially availability of hard-to-
get parts for those unable to locate
them. New stations are always wel-
come and in fact such stations as
KH6BAS in Hawaii have been prac-
tically developed with information
over the air from W7SAB and K7YZZ,
who haye spent many hours in getting
him set up and operating. Also sta-
tions KL7FHN and KL7DRZ in Alas-
ka have received assistance and hard-
to-get parts from the group. 1 LCF in
Bologna, Italy has drawn heavy sup-
port and parts in getting his station in
operation, ZS6ASR and ZS6PP have
also received assistance. Likewise for
ZLI1DW, ZLIAOY, and ZLINH (who
has actually visited the group). Some
contacts have also been made with
UW6LC.

Normally the net is conducted by
W7SAB with W7FEN, K7YZZ,
WIVEW, W7ABW, WATMOV, K6STI,
K61V, WATLQO, WB60OMF acting al-
ternate net control For some time the
net has been formalized as the Wes-
tern 8STV Net and on 5 May the 40
meter division of the Western SSTV
Net was opened on 7220 at 9:30 local
time. Some attempts have been made
to interest our Canadian friends in
SSTV and in fact a demonstration has
been given recently at the University
of British Columbia with 55 Canadian
amateurs present in  which slides,
equipment, lecture and actual live
demonstration was conducted. Dem-
onstrations and lectures have been
given throughout the NW at various
radio clubs and K7YZZ has had sev-

eral articles presented in 73 Magazine,
and W7FEN and W7ABW have an
article in June 1970 QST.

Early developments in SSTV have
been thoroughly covered by our sev-
eral amateur publications and a com-
plete bibliography is quite com-
prehensive and of great help in getting
started in SSTV. As much of the
equipment must be designed and built
by interested parties 1 would consider
this activity a great incentive for
advancing amateurs in the state of the
art and general performance.

The above information about cov-
ers the activities and organization of

the Western Slow Scan Television Net
and I hope this will be of some help to
you. I will again list the times and
frequencies of the nets for your in-
formation.
3845 kHz 9:00 p.m. (PST) nightly
7220 kHz 9:30 p.m. (PST) nightly

HAM
POPULATION
EROSION

VE COUNTRIES BANNED

By special edict dated 14 October,
1970, the Department of Communica-
tions has requested that all Canadian
Amateurs be alerted to new regula-
tions covering communications with
various foreign countries. As a result
the fifteen countries are now on the
banned list under the authority of:
ITU, annex 2, to operational bulletin
No. 55, dated |3 July, 1970.

A list of the forbidden countries is as

follows:

Burundi 9US5

Cambodia XU

Cyprus  ZC4

Gabon TR8

Greece SV

Indonisia 8F

Irag YI

Jordon JY

Laos Xw8

Libya S5A

Pakastan AP

S. Yemen 4wl

Syria YK

Turkey TA(TC

Vietnam 3ws
vuzeyv

New Delhi. We are happy to advise
you that we have been successful in
getting a favourable response from the
Government to our proposals for uti-
lising the radio amateur network for
handling traffic in emergencies. We are
also hopeful that some arrangements
can be worked out for establishing an
emergency net for simulated emer-
gency tests by the authorities. This
will give adequate opportunity for
both sides to get acquainted with
emergency procedures.

In order to enable this to be
properly organised it is proposed to

DX NEWS

TOKELAUS

The ZM7-Tokelaud effort looked
ready to roll, then it foundered. Init-
ially VETHE and VESRA had planned
to stay at the home of the Catholic
priest on the Tokelaus. However, with
Pope Paul VI visiting Pago Pago, the
padre locked up and took off to serve
on the reception committee. Then the
captain of the vessel they were to use
began to worry about the typhoon
season and the rhinoceros beetle and
soon both the housing and the trans-
portation had evaporated,

Apparently there is no docking
space at these islands and ships have
to lay offshore. The rhinoceros beetle
infests the palms and ships have to get
beyond three miles at night when the
beetle is prowling about in order to
avoid becoming a host for the beetle.
So with the typhoon season around
the corner and the beetle problem, the
vessel was not available. It seems that
one must have definite accommoda-
tions to be allowed on the Tokelaus
and the captain of the vessel was not
for laying off the island for any length
of time.

So this effort did not jell just about
the time when everything seemed
ready to go. VETHE and VE8RA
spent the week in Western Samoa
signing SWIAG and SWIAR. They
had a good signal and their Tokelaus
efforts, which came close to being
accomplished, certainly would have
gone well,

NIUE

ZK2AG, Trevor, reported as active.
Was at 14210ke at 04152 — with an
HW-32 and using a dipole 15 feet up
in a palm. Home call said to be
ZM3TV. ZM4NH to handle QSLs.
Mail service intermittent from the
island . . . about once monthly. Said




ANNOUNGEMENTS

Columbus, Georgia Hamfest

The annual Columbus, Georgia ham-
fest will be held on March 21, 1971 at
the Fine Arts Building behind the
Municipal Auditorium at the Fair-
grounds. For information, write John
Laney, K4VGI, 1905 Iris Drive, Co-
lumbus, Georgia 31906.

CONNECTICUT Q50 PARTY
April 3-5, 1971

The Candlewood Amateur Radio
Assn. invites hams throughout the
world to take part in The 8th Con-
necticut QSO Party. Rules: 1) The
contest period is from 2300 GMT
April 3 to 0400 April 5. Each station
may be worked once on each band
and mode. The general call is “CQ
CONN" on c¢w and “CQ CONN QS0
PARTY” on phene. 2) Conn stations
send QSO number, RS(T) and county.
All others send QSO number, RS(T)
and ARRL section or country. 3)
Score one point per QSO. Out-of-
state stations multiply total contacts
times the number of countries worked
(maximum of 8). Conn stations mul-
tiply contacts times the number of
ARRL sections and countries worked.
4) Certificates will be sent to the high
scorer (6 or more contacts) on each
ARRL section and country, also the
two highest scorers in each Conn.
county. Novice certificates will also be
awarded. 5) Suggested frequencies are
3540 3925 7040 7275 14040 14300
21050 21300 28040 28880 kHz. Nov-
ices try 3740 7175 and 21125 kHz. 6)
Logs must show dates, times in GMT,
band, mode, Q80O numbers, RS(T)
and QTH. Send all logs before May 20
to the Conn QSO Party, c¢/o Tom
O’Hara, W1DDJ, 7 West Wooster St.,
Danbury, Conn. 06810. Include an
SASE for results,

00TC QS0 PARTY

The Old Old Timers’ Club will hold
its 1971 QSO party April 2nd through
April 5th starting and ending at 2300
GMT. Suggested frequencies for- lo-
cating the gang are plus or minus the
following: 3520, 3530, 3820, 3830,
7020, 7030, 7240, 7260, 14279,
142590, 21021, 21030, 21270 and
21280. Participants should avoid any
possible interference on any of these
frequencies which may be used for net
operations.

.The FCC figures show that the
total number of licensed amateurs
dropped 683 during 1970. That isn't
much of a drop, assuredly, but when
compared with the 40,000 gain that
we should have had, it is not en-
couraging.

During the month of December we
gained 29 Extra class licensees and
102 Advanced class licensees. All
other classes dropped. Somehow 29
Extras out of 264,000 has a message
in it somewhere for the incentive
licensing enthusiasts who still believe
that punishment is better than re-
wards for getting results.

NO NEWS 1S BAD NEWS o MAIL YOUR

STORIES. PIX. AND

NEWS 10 73 NOW.

ARRL GREAT LAKES DIVISION
CONVENTION

MUSKEGON COMMUNITY COLLEGE
QUARTERLINE RD,

MUSKEGON, MICHIGAN.

LARGE SWAP & SHOP, MEETINGS
FOR ALL MARS PROGRAMS, VHF
REPEATER PROGRAM, NET &.
TRAFFIC MEETINGS, RTTY FOR-
UM, HAM TV, RACESCD, MID-
CARS, QWCA MEETING, AND
MANY MORE. COMPLETE LUNCH-
EON FACILITIES, PARKING FOR
OVER ONE THOUSAND CARS,
EASY ACCESS VIA INTERSTATE
196 & US-31 TO MUSKEGON,
JUNCTION OF US-31 & MICH. 46.
COMPLETE NEW AND COM-
FORTABLE FACILITIES AT THE
NEW MODERN COLLEGE. MAIL
ADDRESS: P.O. BOX 691, MUS-
KEGON MI 49440

NEW PRODUCTS
Callbook Supplement

The Radio Amateur Callbook Mag-
azine has come up with a new and
valuable service . . . a quarterly supple-
ment. Now, instead of having to buy a
complete new Callbook every quarter
if you want to be sure and have the
latest addresses, you can update your
most recent book with this supple-
ment.

The supplement even has some
advantages over the regular Callbook
listings in that it lists all call letter
changes when amateurs move from
one call area to another and also lists
all deceased amateurs as such. This is
valuable information that we’ve
missed in the past.

The Spring 1971 Supplement will
sell for $3.50. That compares favor-
ably with the $8.95 for the U.S. book
and $6.95 for the DX edition. The
Supplement covers U.S. listings and
U.S. possessions only,

News Page Three

form an All India net at 2030 hrs. IST
daily on 14130 kHz. The net will
commence operation with VU2KV as
the Net Control but we require volun-
teers to act as alternatives for net
contrel.

We are expecting some teletype
machines to be released at reasonable
prices. Though these are not in a
working condition they can be can-
nibalised and a few made workable.
We would like to know who all would
be interested in getting these and get
on RTTY. RTTY would greatly facili-
tate traffic handling in emergencies
and would make this easy and fast.

DX
FODTNOTES

Rio de Oro. Justo EA9E]J is the
only active station in this rare spot.
Four other amateurs are presently in
the country, but no licenses for opera-
tion are being issued by the Spanish
authorities. Only Justo may operate
his rig and no one else. Justo is usually
active on Fridays and Saturdays on
14130 from 0600 GMT.

East Pakistan ONSDO/AP2, 14206,
over there on hurricane relief mission.
QSL to ONSKL.

Sikkim AC3PT, Namu, 1230Z, 14292,
coming back to looong calls.

Arabic Net, 7Z3AB net control, Fri-
days 0830Z 21300, 0600Z 14200.
You can work nice ones such as
YK1AA, SUIMA, ST25A, MP4BHH,
7X2’s, 9K 2’s, etc.

Caribbean Net, 3804 @ 1000-1100Z.
Canton Island K6AZB/KB6 Norm
020005007 14325.

Marcus Island, 2200Z 28550, Dick,
QSL JAIBA.

he would be on nightly when possible
but on Saturdays especially from
0200—-0400Z in the 14220—14240kc

area. Wally, SKZAF, presently on
leave.
ST. BRANDONS

Alex, 3B8DA, who operated as
3B7DA from St. Brandons, advises
that his gear,,both the transmitter
and receiver . . . suffered damage on
his return to Mauritius from St. Bran-
dons. This was gear donated by the
Southern California DX Club and
Alex is looking for some assistance to
get the gear operating again. His pres-
ent plans call for him to go to
Rodriguez in 1971, possibly signing
3B9DA. Home address is 39 Brown
Sequard Ave, Vacoas, Mauritius. The
damage was done by sea water dous-
ing the pear. Alex also interested in
stamp collecting.

CHAGOS

VQO9SM said to be on pretty much
of a regular schedule. 14233ke at
0200Z daily; 14030kc at 1400Z.
Sometimes this rotation is reversed
and he may appear at 14233kc at
1400Z. Reported to be crystal con-
trolled at these frequencies. QSLs go
to JAPCUV/1 . . . Tack Kumagai, Post
Office Box 22, Mitaka, Tokyo.

Oman MP4MBB 1230Z 14235, John,
QSL G3LQP.

Trucian Oman MP4TDK
14078, Dave, QSL RSGB.
Sudan STSAD 0730Z 14247, Alban.
Pitcairn Island VR6TC 0600-0700
14185 Sunday, 0500Z 14230 Wednes-
day, Tom.

Rodrigues Island 3B9BZ Bert 14002
14200, QSL 3B8AD.

Laccadives VU5KYV, QSL Box 3031,
New Delhi with 5 IRC’s.

Vietnam XV5HH 1230Z 14169, QSL
W9IT.

15302




LETTERS

Gray Matter
These photographs refute a state-
ment which Wayne made in the Janu-
ary issue in the discussion of the EKY
Video SSTV gear, Wayne stated that
the SSTV pictures are composed of
blacks and whites with no grade

shades. The SSTV standards presently
in use provide for a continuous gray
scale between black and white as the
photographs certainly show. To be
frank, the lack of gray values in the
gear that Wayne was observing was

probably a function of improper con-
struction or adjustment in that par-
ticular piece of gear. Improper setup
of the video discriminator will de-
crease the dynamic range of the mon-
itor and result in an overly contrasty
picture, SSTV pictures of normal
well-lit scenes, whether televised with
a vidicon camera or flying spot scan-
ner, have excellent gray-scale ren-
dition and 1 am sorry that EKY’s gear
gave the impression that this wasn't
50, There are enough constraints re-
quired with the SSTV system that |
tend to be perhaps overly sensitive to
comments that impart still more

patches worth? Is a human life expen-
slve enough?

At about 0330 EST on Christmas
Day, 1970, | was driving home from a
party at a friend's house in Miami. As
I pulled up at a light on a deserted
street, | saw that the car on my right
was smashed in in the front, the door
was open, and a person was sitting on
the seat with a smashed face, losing
blood, and in shock. At this time of
the morning, when very few persons
are awake to answer a radio call, the
Miami autopatch enabled me to have
the police and an ambulance on the
scene within three minutes.

The ability to contact the police,
while not necessarily instrumental in
saving this person's life, has un-
doubtedly been so in the past, and
will undoubtedly be so again in the
future,

To the opponents of FM and the
repeaters, | would like to ask another
question, How would you feel if you
became involved in an accident on a
deserted road late one night? Would
you still be so opposed to that con-
glomeration of black boxes, antennas,
and telephone lines if the ham who
happened along procured an ambu-
lance for you? You know, it’s hap-
pened in the past, and it could happen
again.

Amateur radio is very much h a
hobby of public service. If a repeater
and an autopatch provide this partic-
ular service only once in five years,
what is the price of a human life?

Jeffrey R. Harrow WA4RLG

FM Correction

We have read your article regarding
the Regency HR-2 2 meter FM trans-
ceiver in the December issue with
greal interest, We were disappointed
to see that the chart contained in the
article had one significant error and
one significant omission with regard
to our unit,

First, our SR-C306MA sells for
$335.00 not §349.00. It also comes
complete with 4 channels, not just
146.94 as indicated. | am sure these

clarified to avoid misleading your
readers.

Virtually aff DTL IC’s available
from any source are in the so-called
930" family which requires a supply
of +5V +10% rather than the +4V
mentioned in the article.

Your definition of an inverter talks
about ‘“+ and - logic.” In fact, an
inverter has nothing to do with posi-
tive and negative logic or positive and
negative voltage. An inverter merely
inverts the logic signal put into it: a 0
becomes a I and a / becomes a 0.

Figure 4 has two Jogic symbols
called 2-input nand gates. The one
labeled “‘most common form™ is cor-
rect, but the other is one repre-
sentation of a 2-input nor gate, The
correct symbology is shown below:

DEn Sl
=i ais

The “typical buffer with gated in-
put” in Fig. § is simply two and gates
with their inputs and outputs in par-
allel to increase the drive capability.
This is possible with RTL, but is more
complicated with DTL and TTL.

The “flip-flop” in Fig. S is not a
flip-flop unless nand gates are substi-
tuted for the and gates shown.

The paragraph which says that you
can make a 3-input gate from a
4-input gate by grounding one of the
inputs is true for the nor gates used in
RTL but not for the nand gates used
in DTL and TTL.

The existence of a clock input has
nothing whatosever to do with a
flip-flop being RS or JK. An RS
flip-flop is defined by its response to
the R and $ inputs, as shown below:

0 no change
10
0
1

~ DSy

that 1 ask my friends to write a short
letter indicating what we ham experi-
menters have accomplished and how
my activity has influenced or helped
their progress. I'm sure anything that
could be truthfully said will aid the
city officials in understanding more
about ham radio and its benefits.

If your local newspapers have writ-
ten up ham activities or accomplish-
ments, include the clippings with your
letter. Be sure to include any specific
association and activity with me.

Please address your letter to:

San Jose City Council
801 N. First Street
San Jose CA

Letters should be mailed as soon as
possible.

Mike Staal K6MYC

HELP!

I recently came into some good
fortune by being handed three wide
band amplifiers, Instruments for In-
dustry Model 500A, without tech
data. Since I am a Novice and very
limited in my electronic background |
would like to know how and where |
might use these beautiful pieces of
electronic gear. And if it’s not asking
too much, how about where 1 might
pick up a schematic and some addi-
tional tech data, as the corporation is
now defunct,

Ted Onyshezak WN30IP
302 Red River Ave.
W.S.M.R., NM 88002

Thumbs Down

| am not renewing my subscription
for the following reasons:

1. [ don't like FM, much less
repeaters  which  monopolize fre-
guencies, (Maybe 10 years of Uncle
Sam with FM & repeaters gave me this
negative attitude.)

2. The condoning of amateur radio
to support alien causes,

3. Lack of articles ete. for an old
brasspounder like myself.

4. The constant lambasting of

I thought you were exceptionally kind to the

RRL in your writeup of the Boston Conven-

tion. Personally, I thought it (except for 73’s

room, of course) a waste of time. I left after

three hours of the first day and enjoyed some
flying out of Hanscom AFB,

Bob Lauzon WB2NSD

Drawer G

Pittsford NY 14534

CW/Phone Split

The continuous battle between the phone
and CW boys (I am of the latter group) could
be salved (hopefully) by exactly splitting all
ham bands — half for phone, halfl for CW.
Those who can't hack the code could flap
their lips all day at a mike, and those of us
who can’t talk could wear out our fingers to
our hearts’ content.

Of course, on the CW half, code pro-
ficlency would remain the criterion as deter-
mining just how much of a band a feller could
use. But what would the phone boys do? See
who could talk the fastest?

William 8. Cronan 111 WAG6NPB
9056 Willowgrave Ave.
Santee CA 92071

S0/50 split seems a little unfair considering
phone users outnumber CW men by more
than 20 to 1.

. .Ken

More FM

Just a note to let you know I appreciate
your magazine very much. I don’t always
agree but we're not all perfect. Too bad the
“boys” in Connecticut don’t know when to
leave well enough alone, e.g. Incentive Li-
censing, Repeater Rules. How about some
more FM articles. I'm new in the FM game.
Already have Ken's great book.

Larry Godek W6KQL

Larrt :
Larry Godek W6KQL

Watch our smoke in April!

Pro IL

The monkeys who pack your Gunsmoke
evidently have been opening the mail for you.
Almost a year ago | wrote with my comments
supporting incentive licensing, but I noticed it
was not included in the “sum total” of
supporting statements that you allegedly re-
ceived,

Paul Schuett WA6CPP

We printed only those letters received after
the ACTION coupon was published (which
trailed your alleged letter by 9 months). Since
last issue we have received additional letters,
both pro and con — but those published last
ssue are stll representacive, and the mail runs
heavy against incentive licensing

..Ken




shortcomings to the pictures. We have
to put up with a 120-line picture, but
these pictures are certainly crisp and
well-rendered within these limitations.

Ralph E. Taggart
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Is that better?

Score 1 for Autopatch

During the past several years, there
has been some rather strong protest
from varicus sides against repeaters
and autopatches. I am a commercial
pilot and carry my HT with me
whenever 1 fly. I'v worked into re-
peaters across the entire United States
and I can’t say I can agree with very
many of the objections for these two
technological devices.

However, I have a question for the
opponents of this form of progress.
What price are the repeaters and auto-

things were simple cversights or errors
as our ad in the same issue calls these
things out correctly.

STANDARD COMMUNICATIONS

CORP.

Thomas L. Fischer

Vice-President - Engineering

We understand the SR-C826MA is

now available, which supersedes the

806 and surpasses it in performance as

well. An operational repeater at

SAROC using 826 components was
impressive indeed.

.. Ken

On page 96 of the December issue of 73
Magazine, you list specifications for several
FM transceivers. Some of the information on
the Standard SR-CB06MA is in error.

We are a dealer for Standard products and
would like te see the errors corrected if
possible.

The price of the SR-C806MA is $335 not
$349 as listed in the chart. The SR-CB06MA
comes with crystals for three channels in
addition to 146.94 not just crystals for
146.94 as indicated in the chart.

1 wish to thank you in advance for your
cooperation.

Very truly yours,
ELKO Electronics Specialties
Thomas E. Doyle

The Standard is now being supplied with
crystals for .94 direct, .76 direct, .34/.94, and
.34/.76. Sorry about the errors!

. .Ken

Hooray!

You really started off the New Year
right with the FB January 1971 issue.
1 enjoyed every article in the mag-.
azine, including the front cover! Hope
to see more articles on the humerous
side, and the same type of cover in
issues to come!!

Gordon Bello WALJWQ
16 Beals St.
Brookline MA 02146

Get HEP!

Your article Getting HEP to IC's in
the January '71 issue contains several
errors. [ suspect that these may be
primarily the result of trying to sim-
plify and condense a lot of material
into a short article, but they should be

If the RS flip-flop has a clock or
trigger input, it may be called a
clocked RS flip-flop, or an RST flip-
flop. It behaves exactly the same as an
unclocked RS flip-flop except that the
inputs are ignored until a clock pulse
occures. A JK flip-flop is just like an
RS flip-flop except that the output
(Q) inverts when both J and K inputs
are I's. a JK flip-flop may or may not
have a clock, but usually does.

Again, the +2 and +4 circuits as-
sume RTL flip-flops since grounding
the § and C unputs will not work with
DTL and TTL flip-flops.

Let me close by saying that 73
remains my favorite ham magazine,
both technically and editorially. Right
on! (Write on!?)

E. Douglas Jensen W50GJ/K4DAD

Senior Digital Systems Engineer

RECOGNITION EQUIPMENT Ine.

Dallas TX 75222

Ham in Trouble

For several months now my ham
radio activity has been jeopardized by
a local ordinance in San Jose limiting
antenna height to 35 ft above the
ground.

1 have applied to the city for
variances to allow for my TH6-DX at
70 ft and my 2-meter collinear array
to stay up at 40 ft. The variances have
been denied. But at the last appeal the
city indicated that 1 might be right
about the fact that sometimes ham
antennas should be higher than 35 ft.
The city officials suggested | attempt
to change the local ordinance limiting
tower height. This is what [ am
working toward now and that is why [
need your help.

City officials have stated what my
best course of action should be to
influence the city council. Of course,
the moedification of the 35 ft local
ordinance will benefit all of the San
Jose hams, so | am enlisting their
support.

Since [ have so many outstanding
friends all over the world whom I've
experimented with, it was suggested

Page four

ARRL without any constructive and
active solutions.
Joe W6RPX

Stars 'n’ Stripes

73 and CQ are 'the only ham magazines
carried by the Stars and Stripes newsstands;
all other mapazines are only available by
subscription.

Under separate cover I am sending you a
picture of the new repecater location here in
Stuttgart, Germany. Wayne Green once spent
an evening in the restaurant above the site.

Hanne Knorr 552-56-1321
Boeblingen AYA SAC-N-21
APO New York 09046

Death of a Rig
I knew very little about the Swan 1011
before reading Ken’s editorial in the Novem-
ber issue. It is shocking to hear that a group of
“worried” amateurs could talk Swan out of
the production of the 1011. Maybe if enough
of us who use 20 meters write back to Swan
in favor of their rig they will consider putting
it back into production. Swan puts out some
very fine rigs, and I think that we should
encourage them to bring up new ideas instead
of tearing apart whatever new that comes out.
T'd like to commend “73” and Ken for taking
a.stand on this issue. Thanks for keeping us
infermed.
Warren Watson WAOPOL
3456 Perry Ave. N.
Minneapolis MN 55422

Optometrist’s Conspiracy?

73 has been the only radio ham mapagzine
allowed in this rumpus room of WoVVFE for a
long time.

It now appears that you are in league with
the optometrists to foster sales of eyeglasses
to read 73. ¢

To top it off, yvou have inciuded a com-
prehensive index to 1970 articles that my
trifocal glasses just can’t read without the use
of an additional magnifying glass!

Having once been a printer’s devil, I don’t
understand why such an important index has
to be set up in such fine print when a couple
more pages would have made the index easy
to use.

I’ll continue to read that portion of 73 in
the future that I can see but be assured, [ am
not going to dig through these microscopic
ads for goodies. 1 can read the telephone
directory without my glasses so don’t pre-
scribe stronger lenses. Try the next size
font — larger, not smaller!

W. E. Nichols A/fW6VVF

We get a lor-more articles in an issue when
we reduce the size of indexes and directories.
Some advertisers feel they need to use up
every square inch of space, too. It must pay
off for them, though, or they wouldn't keep
advertising in 73. We'll see what we can do for
you about increasing the type size of the news
pages. Fair enough?

Lobbying

QST has a December editorial saying that a
lobbyist is not necessary because — look what
has been accomplished by Barry Goldwater as
asenator,

Now it strikes me that QST, by pointing to
the accomplishments of Barry, has actually
defeated its own contention that a lobby is
not needed.

If we had a lobbyist, he would attempt to
get Congress to do just what Barry has done
and more for ham radio. On the other hand, if
there is no lobby and no Barry Goldwater in
Congress, what would the ARRL have been
able to point to in Support of their opposition
to a lobbyist.

What 1 am trying to say is that the QST
editorial argument supports a lobby.

On the subject of licensing of hams, I go
back to the late thirties and later where I
argued at RCB meetings that I do not favor
more than one type license for amateuts other
than Novice because of divisions it would
cause among hams. It was bad enough then. I
feel very sad at the bickering going on foday
about who is a lid, who can use what part of
what band, etc.

Dave Korpus W2BKP
773 East 46 St.
Brooklyn NY

QST’s editorial was indeed contradictory.
We have Barry Goldwater, they say, so who
needs a lobby? They don’t seem to realize
that Barry’s actions on behalf of ham radio
are the actions of a lobbyist. Curious, no? ;.

...Ken

WWYV via R-4
Keep up the good work with 73, I've been
teading it since the first issue. I thought that
ather hams with Drake R-4 rcvrs might profit
from this discovery. To receive WWV without
extra crystals:
1. Set revr to tune 7.133 AM
2. Rotate preselector to 2.4 on the inner
scale.
: lIThat’s all there is to it! WWYV clear as a
ell.
Laird Simpson W7AWB/0
8120 Bloomington Ave. 8.
Minneapolis MN 55420

Unhappy New Year!

All those who have worked AS3B on CW
and have sent their cards to his manager,
K2PIG, please take note: You have been
taken. No such call as AS3B and K2PJG is not
his manager. He cannot possibly write to all
those who have sent him a QSL because he is
crippled severely by cerebral palsy, and writ-
ing is a task for him. And to the person who
claims the call AS3B and has caused PJG some
trouble, I along with Bob’s other friends wish
him a miserable New Year.

Dr. G. Schwartzbard WBZIWH
213 Dayton Ave.
Clifton NJ 07011

con’t on page 5
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Price. — $2 per 25 words for non-
~<ominercial ads; $10 per 25 words for
business venture. No display ads or agency
discount. Include your cheek with order.
Deadline for ads is the lst of the month
two months pricr to publication. For ex-
maple: January 1st is the deadline for the
March issue which will be mailed on the
10th of February. Type copy. Phrase and
gunctuate exactly as vou wish it to appear,

o all-capital ads, We will be the judge of
suitability of ads. Our responsibility for
errors extends only to printing a correct ad
in a later issue. For $1 extra we can
maintain a reply box for vou. We cannot
check into each advertiser, so Caveat Emp-
tor. ..

TRADE, SELL: used receivers. Trade
for new amateur equipment. Available
HQ-180C, R-4A, HQ-200, NC-190,
SX-110, 2B, HW-16, GPR-90, 8§X-130,
Eimac 4-1000A, PL 8160/4-10004,
S-Line, Nems-Clarke 1456A, S-36.
Send for current list. Steven Kullmer,
Evergreen Hatchery, Dysart, lowa
52224,

“1971 TESTS-ANSWERS™ for FCC
First and Second Class License. -plus-
“Self-Study Ability Test.” Proven!
$9.95 Satisfaction guaranteed. Com-
mand, Box 26348-S, San Francisco
CA 94126.

2 PORTABLE TRANSCEIVERS for
two meters F.M One on
146.34-146.76. WABCO 24H82C, 2
Channels. Input 1018 VDC, 7W RF
Output at 18 VDC. 0.5 W audio
output. 14 diodes, 30 transistors, tri-
ple conversion receiver, like new with
manual — $§135.00 each. Please send
for Brochure. B. Dickerson, 1200
Johnston St., Philadelphia PA 19148,

MANUALS--R-390/URR, R-
390A/URR, USM-24C, BC-639A,
SP-600JX, BC-348INQ. URM-25D,
UPM-45, UPN-12, 08-8C/U,
CVY-591A/URR, BC-779B,
TS-186D/UP, FR-5/U, USM-26, §6.50
each. §. Consalvo, 4905 Roanne
Drive, Washington DC 20021.

HELP WANTED: Experienced ham,
background in military electronics, to
run surplus house in Northern New
Jersey. Warehouses full of surplus gear
waiting for the right man. Salary and
commission basis or participation with
small capital investment. Send resume
to P.O. Box 2129, South Station,
Newark, NJ 07114,

SELLING OR SEEKING HAM, CB,
or H.F. EQUIPMENT? Get “Elec-
troni¢ Peddler,”” 2810 Caledon, Cin-
cinnati OH 45244, $1.75 yearly. Your
ad .08 per word per insertion.

YOICE COMMANDER 1 1 watt G.E.
EM transceiver. 34—94 crystals, man-
ual. Works FB. Needs bafteries. $45.
Brad Rehm, W9LYK, 858 W. Chal-
mers PL., Chicago 1L 60614,

WANTED: Name and address of Sec./
Treas. of “Ten-Ten Net of Southern
California”. John D. Brannon, GMAT,
Box 20, APO, §.F. 96263,

HEATH HW-100 xcvr, HP-23A sup-
ply, SB-600 spkr, mike, key, good
condition. §280. Bert O'Connor, 16
Smithshire, Andover MA 01810.

73 MAGAZINES 13 issués from Oct.
1960 thru Dec. 61 including January
1961. Sell or swap. Make offer.
K8UHX, 4212 Fulton Pkwy, Cleve-
land OH 44144,

RED HOT! S5RK Delta Tri-bander —
Sensational breakthrough in Delta
Loop design. Proven outstanding DX
ant. Highest quality — also heavy duty
high performance quads. Check our
low prices. Island Electronics, 4103
Ave, 8, Galveston TX 77550.

COLOR ORGAN KITS §7.50. 1C
Power Supplies $2.75 to $8.50. Com-
puter Grade Electrolytic Capacitors
$.35. XMTR Transistor TRW PT3690
$2. Used Variacs. Nuvistors. Catalog.
Murphy, 204 Roslyn Ave., Carle
Place, New York NY 11514.

150 WATT SALA MODEL 20-13115
type CV constant voltage transformer,
output 118V at 1%, New $18.00.
Taut band 1% lab, multimeter D.C.

I got a brainstorm recently
and wrote a letter to the office
of U Thant, Secretary General

of the United Nations, The
thought had occurred that since
ham radio is an international
activity which promotes amity
and good will, that perhaps it
might be possible to establish a
working station at UN Head-
quarters in New York, with op-
erational privileges for visitors
with current licenses. Since the
UN constitutes a legitimate in-
ternational enclave within New
York City, as does the ITU
within the city of Geneva, I
reasoned that perhaps this sta-
tion might achieve separate
country status in the same man-
ner as 4UlITU, and might be
acceptable for DXCC credit.
The latter part was an after-
thought, to be discussed at some
subsequent date. My main target
was to get permission from the
UN authorities to establish the
station.

I pointed out that since this
year marks the 25th anniversary
of the signing of the Charter in
San Francisco, it would be an
auspicious occasion for the initi-
ation of such a station. And I
asked the Secretary General if
we might not be favored with a
prompt reply.

The answer came in less than
a week, not from Mr. U Thant,
but from Josef Nichols, First
Deputy Chief of the Communi-
cations Section of the Secre-
tariat. He relayed cordial greet-
ings from the Secretary General,
and stated that Mr. Thant had
expressed ‘warm enthusiasm for
the many contributions of the
world’s amateurs toward world
peace and friendship. He en-

Then, of course, the idea hit
me, square in the middle of my
dumb skull. I have about as
much chance of getting any
League Committee to agree to a
proposal of mine, as Spiro T.
Agnew has of being elected
Honorary Chairman of the
S.D.S.

But I still think the thought
has merit, and I still intend to
try to get the station estab-
lished . .. with or without sepa-
rate country status. It would be
a marvelous accomplishment to
have a ham station operating at
the UN, where the face of ama-
teur radio could be observed by
visitors from all over the globe,
doing what it does best; estab-
lishing and maintaining inter-
national cameraderie, good will
and peaceful co-operation
among all the peoples of the
planet. That’s more than all the
so-called statesmen and all the
political geniuses have been able
to do.

* ko

Over the last six months or
so, ever since one of my close
friends popped off that the code
requirements ought to be scrap-
ped because they are obsolete, I
have conducted a private survey
among about 1500 amateurs,
selected at random, more or
less, My poll consisted of a short
series of simple questions, un-
like some well-known political
polls, not loaded nor designed
to result in a predetermined
conclusion. I wanted to learn
the true facts concerning CW,
let the chips fall where they
might. And without wishing to
appear immodest, ] am happy to
say that I anticipated the result,
By an overwhelming majority

by Dave Mann K2AGZ

There has been a good deal
of discussion pro and con con-
cerning these list-type operations
and frankly, I have mixed feel-
ings about them myself, even
though I go along with them as
a sort of half-a-loaf.

To a great extent these are
like the little girl with the little
curl in the middle of her fore-
head. When the net control sta-
tion succeeds in maintaining his
chairmanship effectively, re-
ducing the confusion to a mod-
icum, the hubbub is neutralized,
and a surprisingly large number
of @SO’s is the happy result,
But in a number of instances,
where the control station has
been incapable, either through
ignorance or inexperience, of
handling the job properly, the
ensuing chaos has been horrific.
I am sure that these nets, while
they may be unpalatable to
many, have certainly served a
useful purpose to those DX
chasers who are not blessed with
strong signals by virtue of ex-
travagant antenna systems and
ideal locations. From their
standpoint the lists have made
the difference between a con-
tact and total failure. They
could never hope to compete on
an equal basis with the big guns
on our DX bands.

Perhaps the next time you
are tempted to belittle these
lists, you might give a charitable
thought to all of those who, but
for this method, would have
precious little chance to realize
their hopes of working rare DX.
And then, you may enjoy the
knowledge that more people are
experiencing the satisfaction
which ordinarily would come
only to those few who are fortu-
nate enough to be able to com-
pete fairly with each other.
View it as you would view your
golf handicap, and it begins to
make more sense.




SWAN 270B with $S-16 filter (shape
factor 1.28:1!) factory installed, with
Electrovoice 600E mike. $450. Curtis
electronic keyer. factory wired with
relay $50. All absolutely mint, with
manuals, in factory packaging. Marty
Barrack WA7PUE, 505D East Country
Club Drive, Yuma AZ 85364.

FACSIMILE machines Transmitting
and receiving model. 110vac ‘units in
operating condition wt. 30 lbs. $16.95
ea. Facsimile paper 500 for $4.25.
Send check or M.O. with sufficient
postage, excess refunded to R. C.
Anderson, 1733 W. Ellen St., Chicago
IL 60622.

ELECTRONIC ORGAN, basic spinet
kit, transistorized, known make, limi-
ted supply, send SASE for particulars.
WOYCB, L. G. Hanson, RR 2, Box
52A, Angola IN 46703.

WEST COAST HAMS buy their gear
from Amrad Supply Inc. Send for
flyer. 1025 Harrison St., Oakland CA
94607. 451-7755 area code 415.

DERRICK ELECTRONICS HAS
ANTENNAS. We'll give the best deals
on Hy-Gain, Mosley, Cushcraft, Rohn,
Tri-Ex, Easy-Way, Tristao. Box 457,
Broken Arrow OK 74012.

MOTOROLA FM — 2 meters;
U43GGT, 40 watts output, transistor
supply, very clean, with cables and
control head, less crystals — §145.00.
80D Transmitter strip — $15.00. Sen-
sicon A Receiver — $20.00. Complete
80D, Dynamotor supply with cables
and head — $40.00. WAIINO, P.O.
Box 587, Manchester CT 06040.

MILITARY SURPLUS. All new. Elec-
tronics, devices, components. Com-
pare and save. Catalog 10¢ (stamps or
coin). Electronic Systems, P.O. Box
206, New Egypt NJ 08533.

MODEL 19 TELETYPE, good opera-
ting condition, for sale or frade.
(202)-234-4678, P. S. Richter,
KI18DX/3, 2727 29th St. N.W., Wash-
ington DC 20008,

ranges: 3, 15, 30, 150 volts and .06,
(o, 6%, Amperes, Gulton -model
VAR-101. $24.50. 100 Megacycle
vacuum type crystal $5.00. 6 ampere
200 volt Motorola silicon rectifiers 75
cents each. | ampere 400 volt, 10
cents each. 100 M.A. 2 inch panel
meter D.C. to 50 Megacycles $7.50.
240 volt primary, 24 volt secondary at
10 amps, Barber Colman $6.00. SASE
for more items. RHC, 2425 Bradley
Road, Rockford IL 61107.

HAM-M ROTOR: Used | season, like
new. First 359 takes it. D. Steele
VE7BCX, 1732 Brookshire, Tustin
CA 92680. 714/878-3495.

HT-2 VARITRONICS HANDIE-
TALKIE: Unused, perfect, complete.
First $159 takes it. D. Steel,
VE7BCX, 1732 Brookshire, Tustin
CA 92680. 714/878-3495.

FACSIMILE TRANSCEIVERS Mod.
TXCw/110 V.A.C. — P.S. Good cond.
3175. each. Facsimile Rec. Mod
RD-92/UX w/110 V.A.C. — P.8. Good
Cond. $100. each. News Clark Telen-
etry Rec. Type 14-12 New & Unused.
Timefax electrostatic rec. paper
35 /roll. Charles Moss, Rt 1, Box 411,
Mt. Shasta CA 96067.

THE SPRING AUCTION of the
ROCKAWAY Amateur Radio Club
will be held Friday evening April 23rd
at 8 P.M. at the American Irish Hall,
Beach Channel Drive at Beach 81st
Street, Rockaway Beach, N. Y. Come
to the best Auction.in the New York
area. For further information write to
Al Smith, WA2 TAQ, P.O. Box 341,
Lynbrook NY 11563.

WANTED, MAN WITH 2nd CLASS
PHONE TICKET or better to work in
2 Way radio sales & service with
option to buy business. Am Dis-
tributor for E. F. Johnson FM. &
Motorola Service Station. No smoking
habit preferred. Walt Fairbrother, 29
Alden St., Greenfield MA 01301, Ph,
413-773-5063.

dorsed the spirit of international
cordiality which has always
been so marked a part of ama-
teur radio, Unfortunately, the
letter went on, they could not
consider establishing such an op-
eration at this time, since the
expected visits of many heads of
state would tax their security
facilities to the limit. My pro-
posal was highly acceptable at
some time in the near future,
but, regrettably, it must be de-
clined for the period of the
celebration. Hence, the door to
such an operation has been
flung open, to be acted upon
when the time is more propi-
tious.

In mentioning the matter to
other hams, I discovered a great
deal of skepticism concerning
ARRL DXCC Committee’s wil-
lingness to consider granting any
separate country status to such
an operation. This puzzles me,
for several precedents have been
established which leave the way
clear. United Nations Head-
quarters is certainly no different
than ITU, Geneva, or even HV,
the Vatican, both enclaves with-
in larger political entifites, If
there were a refusal to grant
status, it would pe highly incon-
sistent. In what possible way
does New York differ from
Geneva or Rome?

the continued use of code is
endorsed wholeheartedly. Even
confirmed phone men who rare-
ly, if ever, use telegraphy, ex-
pressed what I like fo think was
a sentiment, rather than merely
an opinion. They would not
care to see CW fade into limbeo
like the horse and buggy or the
old fashioned waltz.

One thing I noticed almost
universally among those who
had to ‘fess up that they hadn’t
been on CW for vears. They all
vowed solemnly that ‘“‘One of
these days I’m gonna get out the
old bug and get back on CW,
because the phone frequencies
are starting to become a real rat
race.” It seems that even those
who suggest that less emphasis
on CW is now in order, invar-
iably add, somewhat wistfully,
“There was a time [ could copy
forty per minute without any
trouble at all.’’ Somehow all
hams seem to find a source of
real pride in that accomplish-
ment, and are a bit ashamed to
admit that they have allowed
their skill on CW to atrophy.

Yes, my little survey clearly
shows, despite all arguments to
the contrary, that far from be-
ing ready for the boneyard, CW
is a lusty, healthy, living part of
our hobby, still very much uti-

HOBBYISTS — Electronic
nents at huge
2N3566 and 2N3567, 6 for 25¢
2N3638, 4 for 25¢ capacitors 10¢
carbon resistors 5¢. Thousands of
components. Catalogue free. SASCO
Electronics, 1009 King St., Alexandria
VA 22314,

TRANSCEIVER SR-150 and power
supply P-150 AC, complete with
crystals for five bands and calibrator,
excellent condition, Turner SSB mike,
new. 3300 plus shipping. McFolin,
WA4WRU, 710 Dellwocd Rd.. Hunts-
ville, AL 35802.
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compo-w
savings. Transistors,

lized both for its usefulness, and
in a way even more importantly,
for the sheer fun and pleasure of
lt- E I

I am an enrolled, card carry-
ing member (what am I saying?)
of three or four of those re-
cently organized nets which
have been formed for the pur-
pose of facilitating DX contacts,
so that those foreign operators
who are intimidated or other-
wise frustrated by horxrendous
pile-ups will be able to minimize
their difficulties and work a few
1 QS0O’s. '

Letters con’t from page 4

A comment on the formulas on page 28 of
your November issue for calculating electrical
lengths.

The formula used in both cases by W6AIZ
is one which has already been corrected from
the free space calculation by some 5%, for
lengthfdiameter, and end effect. It is the one
commonly used for wire antenna dimensions.
To apply velocity factors, which are a ratio to
the free space dimension, is therefore incor-
rect, in this case.

Correct formulas are 369/f (MHz) x V for
the 3/8 wavelength, and 492/f (MHz) x V for
the 1/2 wavelength.

Owen Jackson QA4MS.

I confirm that the formulas should read: '
for the 3/8 wave stub = 369/f (MHz) x V;and
for the coupling line = 492/f (MHz) x Vx m,
where “m’” equals the muitiples of half-waves
required to reach from antenna to operating
position. The “m” was typographically mis-
placed in the first formula in the printed
article.

I think the fact that some local W6s
successfully applied the erroneous formulas is
accounted for by the short line length they
used . .. only ¥ wavelength, which minimized
the affect of error. Longer line multiples of
“m” would undoubtedly lead to grief

Ring up one shameful boo-boo to W6AJIZ;
and my thanks to OA4MS for showing me the
error of my ways.

W6AJZ

!
i

3
you suppose they're up

What do
to now?



EDITORIALS conr.

W2NSD/1 cont, from News Page 1

time to start a new publishing effort
so Mike will need all the help and
cooperation he can get.

When you consider that Mike is
undertaking this all on his own with
no support beyond good wishes from
any of the amateur magazines you can
see that he has his work cut out for
him.

THAT QST EDITORIAL

In December the unsigned QST editorial
defended the ARRL position that amateur
radio needs no lobby in Washington to
protect the hobby. They attributed my
concern about this to an effort to build up
the circulation of 73. That allegation ill
befits them,

Amateurs who took the time to read the
QST editorial carefully and thoughtfully
may have recognized the illogic of their
argument. Actuslly they made an extreme-
ly strong case in favor of a Washington
lobby for amateur radio. In essense, they
said that since we have Goldwater in
Congress, a lobby is not needed. It was
Goldwater who broke the ice with the
reciprocal licensing bill. . .Goldwater who
was responsible for the effort to license
aliens, , etc,

Senator Goldwater is providing some of
the functions of a Washington lobby for
amateur radio. . .true. But Senator Gold-
water has been sent to Congress by the
people of Arizona and it is to them that he
owes his primary efferts, not to us. If he
has time left over, we are benefited. . .if
not, well, too bad.

We have but to remember back to the
years that amateurs worked toward getting
that reciprocal licensing bill into Congress

. .to no avail. Without Senator Goldwater
I doubt seriously if we would be any
further along in getting reciprocal licensing
today than we were ten or fifteen years

would irritate congressmen shows a pro-
found misunderstanding of the lobby func-
tion. Their insistence that Congress has
little power to help amateur radio is
downright appalling.

The fact is that the FCC recently
jammed through a 125% increase in the
amateur radio license fee and the ARRL
was completely powerless to stop it. They
demonstrated that they have no clout
where it counts. The increase was unrea-
sonable and should never have happened.
You can bet that the AOPA would never
let anything like this happen to the pilots
or the NRA permit such a catastrophe to
hit their members,

Read that editorial again when you get a
chance and see what you think of it now.
Maybe you will join the “Drumbeaters.”

Is 1971 the year when ARRL members
will start taking an interest' in amateur
radio and will vote in some new directors?
That is where you have to start if you are
going to make a dent in the conservative
core at HQ.

NEW FCC FORM 610

The FCC has announced that effective
July 1, 1971 they will no longer accept
610 forms which are dated July 1970 or
later, The form 610 is for applying for an
individual amateur radio station and/or
operator license.

NEW THREAT TO 220

The Electronics Industries Association is
petitioning the FCC to take the 222-224
MHz amateur band and turn it over to CB,
removing it entirely from amateur use.
They further are asking that the amateur
frequency allocation be changed so that
one class can use 220-222 and another
class use 224-225 MHz!

The following companies are financially
supporting the EIA program:

K6MVH cont, from News Page 1

me tacos or enchiladas. It was tacos

respect to VHF operation. The hottest

for supper with WB6AOF, tacos for thing on the calendar right now is the
Annual Southwest

lunch with W6NOS; enchiladas for

First

Regional

The fellows at Standard Communications (both hams)
showed their new superselective transceiver and demon-
strated a repeater made from Standard lransceiver parts.

lunch with WB6IGZ, then an enchi-
lada dinner with WAGBOF and
K6VBT. When I visited my mother in
Boulder City, | was going to tell her
about my “forced” Mexican food
diet, but I didn’t have the heart. When
I walked into her house, a surprise
party was under way for me. In case
you haven’t already guessed, the “par-
ty” was in the form of a taco feed.

It’s a real pleasure to be home
again, here in Peterborough. And clam
chowder never looked better!

A Big One in Texas

It looks like it’s getting to be
convention season; particularly with

VHF Conference, slated for March 21
and 22 at the Sands Motel on West
Hwy 80, in Midland Texas.

Tickets are modestly priced at $2
for the conference, §1 for the Sat-
urday evening dance, and $2 for the
Sunday swapfest. I don’t know exact-

ly what’s on tap for the conference
program, but I will be there as either
speaker or ‘“‘open-forum” participant.

According to Paul Storm
(WASRAG), president of the Midland
club, door prizes will be awarded at
the dance and the swapfest. In addi-
tion, prizes will be awarded for CW,
frequency guessing, homebrew equip-
ment (no kits), etc. Talk-in fre-
quencies will be 7270 SSB and 146,94
FM. (The local repeater is .34/.94.)

Advance registrations may be sent
to MARC, Box 967, Midland TX
79701,

Speaking of Conventions

Wayne and I are occasionally in-
vited to speak at conventions or ham-
fests, and we nearly always accept.
But invariably, we attach a string to it
so that 73 doesn’t go broke paying air
fares. What we require is sufficient
guaranteed subscription sales to cover
expenses for the trip. That way 73
picks up the tab, but the money
comes from the area .we visit. The
whole thing generally works out quite
satisfactorily for everyone.

NEW PREFIXES IN GERMANY

In addition to the existing call sign prefixes the German postal authorities
now issue the prefixes DA, DB, and DF. There are now the following call

signs:



ago. Someday I hope that John Barrows,
(W6ECS) the chap who spent more time
than anyone else in the world trying to get
reciprocal licensing enacted, will write a
history of that effort. His major opponent
in this was none other than ARRL HQ
which was, at the time, vigorously flighting
anything that they did not originate. | will
leave it to your objectiveness as to whether
they have changed in this attitude,

I have talked with Senator Goldwater
about the importance of our lobbying for
amateur radio and he has been most
helpful in suggestions to this end. We do
need to make sure that all congressmen
know what amateur radio is and how it
differs from the citizens band and other
services. Amateurs are making enough news
for us lo get congressmen to enter items in
the Congressional Record frequently, This
is one paper that every congressman reads
every day. Mail and handouts seldom get
through the assistants, but the Record
does,

The CBers have begun to find out how
important congressmen can bhe to their
efforts to get the FCC to listen. At the
November 20th confrontation between the
FCC and representative CB groups in Wash-
ington I doubt if the FCC representatives
would have done more than politely listen
to the CB pitch for more frequencies, more
power, higher antennas, and legal ham-
ming, But there were a number of congres-
sional representatives there and the FCC
did listen. | was there to watch that
important meeling. Amateurs have never
held such a meeting with the FCC, have
they?

As of mid-January the powerful Elec-
tronics Industry Association still intends to
petition the FCC to follow the CQ Maga-
zine plan and turn 146—148 MHz over to
CB. This is in addition to their 222224
MHz petition for CB channels. Can we hold
our frequencies against this formidable
combination of a well funded and exper-
ienced Washington lobby plus a large num-
ber of cooperating CB groups who have the
ear of their congressman? Senator Gold-
water has his work cut out for him and [
hope Arizona doesn’t need anything seri-
ous soon,

The QST editorial is slanted. The use of
such emotional terms as major clinker

. .pointless idea. .. expensive
.. .dangerous. . .with reference to the pro-
posed Washington lobbyist is scarcely hon-
est rhetoric. Their inference that a lobbyist

Amphenol

Antenna Specialists Company
B & K Division of Dynascan
Browning Laboratories, Inc,
CTS Knights, Inc.

Courier Communications
Demco Electronics

Echo

E. F. Johnson Company
Hallett Manufacturing Company
Hallicrafters Company

Heath Company

Hy-Gain Electronics Corp,
Kaar Electronic Corp.
Lafayette Radio Electronics
Midland International Corp,
Mosely Electronics

QOlson Electronics

PACE Communications Corp.
Raytel Division of Raytheon
Regency Electronics

Rohn Electronics

Squire Sanders, Inc.

Texas Crystals

Turner Microphone Company
World Radio Lab

The above companies are CB manufac-
turers, though a few are also in the
amateur field. In all it is a formidable
group backing this proposal.

Keep in mind that the EIA is centered
in Washington and knows its way around
when it comes to lobbying, Keep in mind
that amateur radio has no lobby whatso-
ever and thus has no way to effectively
oppose any pressures that can be brought
to bear. What will the outcome of this
one-sided pressure to completely take away
this amateur band? Since you have no-
where to turn for help, if this is of any
importance to you, you are forced to do
something about this yourself, But what
can you do?

First of all you must understand the
issue and what is at stake. The complete
text of both the EIA proposal and
RM-1633, the only alternative so far filed
with the FCC, will be published at the end
of this editorial so you c¢an judge for
yourself the factors involved, 1633 asks for
the establishment of a new class of amateur
license, requiring only a knowledge of rules
and regulations, which would use the mid-
dle 4 MHz of the 220 band. This was
proposed as a plan for bringing more new
amateurs into our hobby via the VHF FM
route. The band would still remain open to
all amateurs and no frequencies would be

VERON

25th
ANNIVERSARY

The Dutch national society, VER-
ON, celebrated 25 years of service to
the radio amateur at a “Day of the
Amateur” held on 15 November 1970
at Philips Ontspanningscentrum (rec-
reation center) at Eindhoven.

After opening speeches by the
president of VERON, A. H. 1.
Claessen, PAQCLA, and the president
of the Eindhoven district club, mem-
bers heard a lecture by Dr. J. A.
Saxton, president of the RSGB, enti-
tled Amateuwr Radio and Propagation
Research. Dr. Saxton, who is director
of the UK Radio and Space Research
Station, spoke of the past achieve-
ments of amateurs in the field of
propagation research and emphasized
the need for continuing vigorous work
in the future.

Nearly 300 members attended dur-
ing the day and the success of the
meeting was assisted by the excellent
facilities of the Philips center.

taken away from amateur radio.

While many amateurs may not agree
100% with the proposals of 1633, some
feeling that the new class of license should
demonstrate at least 5 wpm code ability,
others feeling that a Novice level of theory
should be required, the entry of the EIA
proposal would appear to virtually elimin-
ate the possibility of such options, and
reduce the problem facing the amateur to
chosing one or the other of the two
alternatives. There is a good possibility that
even if amateurs are in 100% agreement
(which would be historic) that they still
would not be able to stop the EIA jugger-
naut.

Practically speaking, your choice would
seem to be either a support of the EIA
proposal through your silent submission, or
an active fight to put through RM-1633.
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DA
DA
DB
DC
DC
DC
DC
DC
DJ

DJ

DK

DK
DL

DL
DL

DL

I AA - DA
4 AA — DA
| AA — DB
? AA - DC
P=FA - DC
® KA — DC
I AA DC
7 AA - DC
8 AA - DC
I AA = DF
I AA - DJ
1 AA — DJ
® AA -~ DK
1 AA - DK
® AA — DL
1 AA - DL
7 AA - DL
8 AA — DL

Prefix Club

Stations

UK
UK2
UK?2
UK2
UK2
UK2
UK3
UK4
UKS5
UKS
UK6
UK6
UK6
UK6
UK7
UKS
UK$
UKS
UKS$
UK9
UK

2 ZZ
Armed Forces
4 ZZ
Armed Forces
ZZ German amateurs
EZ German amateurs
JZ Foreign civilians
ZZ German amateurs
ZZ  German amateurs
ZZ German amateurs
in West Berlin
ZZ German amateurs
ZZ German amateurs
ZZ Foreign civilians
ZZ German amateurs
ZzZ

NS L

special call signs
ZZ German amateurs
special call signs
ZZ German amateurs
Z7Z German amateurs
in West Berlin
German amateurs

N QY SVS oW

Rl

Zz

USSR PREFIXES

Prefix Individual
Stations

UAL
UA2
uc2
uQ2
UP2
UR2
UA3
UA4
U0s
UBS
uG6
UDé6
UK6
UA6
UL7
UHS
uss

UMS
uI8

UA9
UAD

Amateurs of Foreign

Amateurs of Foreign

German club stations,

ZZ German club stations,

Prefix Individual
vhf Stations

RAI
RA2
RC2
RQ2
RP2
RR2
RA3
RA4
ROS
RBS
RG6
RD6
RF6
RA6
RL7
RHS8
RJ8

RM8
RIS

RA9
RAD

License
Class
A+ B

C

C

lollelaie]

> >
W+ + +0
W &

-
;+
=)

A+ B
A+ B

A+ B

European USSR
Kaliningrad
Byelorussia SSR
Latvian §SR
Lithuanian SSR
Estonian SSR
European USSR
European USSR
Moldavian SSR
Ukrainian SSR
Armenian SSR
Azerbaijan SSR
Georgian SSR
European USSR
Kazakh SSR
Turkomen SSR
Tadzhik SSR
Kirgisk SSR
Uzbek SSR
Asiatic USSR
Asiatic USSR



John Schultz W2EEY/DL
40 Rossie St.
Mystic CT 06355

A view of an encased WM3A filter and one with part of the casing removed to show the
internal hybrid integrated circuitry. The encased filter measures only 8/10" x 7/10" and
is about 3/16°" thick. Photo courtesy Western Microwave, Los Gatos CA 95030.

INTEGRATED CIRCUIT

~AUD

The development of complicated multi-inductor filters and
multi-transistor rc filters is culminated in a new type of
integrated curcuit audio filter. The filter should have many
applications in amateur radio equipment designs.

LR

One item that has been used in innumer-
able pieces of amateur equipment and
accessories over the years is an audio filter.
Such filters, particularly if they were used
for audio selectivity purposes, could get to
be very elaborate and large with multiple
section designs. It was probably only
inevitable that the current stream of
progress toward the micro-miniaturization
of electronic components would also reach
audio filters. However, the miniaturization

12

of audio filters that has been achieved is
not just simply a miniaturization of
inductors and transformers. None of these
components are used in the audio filters to
be described, and these integrated circuit
filters offer adjustment versitility that could
never be achieved with inductors. Such filters
open up the possibility for the construction
of numerous compact pieces of accessory
equipment that can be used to improve the
operation of receivers and transceivers.

73 MAGAZINE



(8)

) ouT

L
-H—{-HF« =)
2
g5
.

=)

Fig. 1. Basic rc networks allow filter cir-
cuits to be built without the use of
inductors. High-pass circuit (A), low-pass
circuit (B), and notching and peaking
circuits (C).

Background

Many attempts have been made to do
away with the use of inductors in filters
both because of size and cost factors. Some
of these attempts date back quite a few
years and all revolve about the use of rc
networks in place of inductors. For in-
stance Fig. 1(A) shows an rc high-pass
filter. As the frequency of the input signal
increases, the reactance of the capacitors
decrease and more voltage appears across
the output. Fig. 1(B) shows a low-pass
filter that works in a similar manner. If
you combined the filters, using an amplifier
for each, you could form a bandpass filter.
You could also combine various forms of
rc networks to form notching or peaking
filters, as shown in Fig. 1(C). Such filters
by themselves, of course, are crude and
provide poor selectivity. Usually such filters
are used together with amplifier stages to
compensate for the filter attenuation and
also in feedback arrangements so the filter

s o-fean

Fig. 2. Block diagram of the Western Micro-
wave WM3 filter. ALL of the blocks shown
are contained in the single filter unit
shown in the photograph. Each amplifier
is, in fact, a separate integrated circuit
amplifier. The numbers refer to the
terminal connections.
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Fig. 3. The WM3 filter can be used alone

[(A) and (B)] to function as a low-pass or
hugh-pass filter or in conjunction with a
postamplifier [(C) and (D)] to produce a

steeper slope at the cutoff frequency.
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circuits are not loaded down. Unfortun-
ately, by the time you combine sufficient
discrete component rc networks and tran-
sistor amplifier stages to have the rc filter
duplicate the performance of an inductor
network, the rc filter can be as large and as
costly as the latter. The advent of
integrated circuits has changed all that,
however. High gain amplifier circuits and
multiple rc networks can be incorporated
in one physically compact unit.

The block diagram of the integrated
circuit filter is shown in Fig. 2. Three
multi-transistor operational amplifiers and
the necessary rc networks in a feedback
arrangement are combined in the hybrid
filter unit. Three external resistors are used
and can be manipulated to change the
operational characteristics of the filter. One
can see some of the filter components in
the unencased view of the filter in the
photograph. The encased filter measures
0.8 inches x 0.65 inches x .15 inches thick.
The surface area is about that of a 25 cent
piece, and it is hardly any thicker.
Performance

The filter really begins to shine when
one investigates its performance possibil-
ities. It can be used as a high-pass filter,
low-pass filter, peaking filter, notching
filter, etc. The center frequency can be
adjusted as desired by an external potentio-
meter as well as the Q if desired. The unit
can also be set up so you can switch select
a variety of different filter effect outputs.

Graphs portray the performance of this
type of filter best. Fig. 3 illustrates the
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Fig. 4. The extremely sharp peaking and
notching characteristics of the filter make
it ideal for use as an cw selectivity device.
The peaking and notching frequencies can
be tuned from 500 to 1500 cycles.

output versus frequency characteristic of
the filter in several low-pass and high-pass
circuits. The filter can be used alone for
these functions, or its output used to drive
another ic operational amplifier power
stage to further increase the slope of the
frequency response at the cut-off fre-
quencies.

Fig. 4 shows the filter used as a peaking
or notching filter. Note the extreme

Rt
KNl |
800 - -4

700}

fn 1S CENTER FREQUENCY OF
PARTICULAR MODEL

~f=fnx 400K CHMS
i Ry

Fig. 5. The above graphs indicate how by simple external potentiometer
control, the frequency as well as the Q of the filter can be varied.
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sharpness of the response at the nominal
center frequency of 1 khz. Actually, both
the center frequency as well as the
sharpness of the filter response can be
tuned by making various of the external
resistors variable as shown in Fig. 5. Thus,
the center frequency of a nominal lkhz
filter can be tuned from about 500 to
1500 cycles. The Q can be varied from
about 1 to a maximum of 100.

As might be imagined from looking at
the arrangement of the external resistors
and the output terminals used for each
specific application of the filter, you can
devise various switching arrangements to
select different outputs, different specific
center frequencies, etc. The possibilities in
this direction are pretty well only limited

2
_i5v Rt gEos

e &) A
e Pl
Em >——@ WM3A @ ™\

(?(fﬁi’_?@‘g} (e
=+=5v %“a Ry :‘E f

Ea(LP) Ea
—o Ei

FROM
PREAMPLIFIER

CROSSOVER FREQUENCY

Fig. 6. The above diagram illustrates how
the filter can be used to simultaneously
produce different output characteristics. Rf
and Rg are chosen according to Fig. 5.

by your imagination. Fig. 6 shows one
simple circuit which provides simultaneous
or switch selected different output possibil-
ities.
Summary

The type of filter described is available
now from firms such as Western Micro-
wave. The price of such a filter—about $30
depending upon the type of casing used—
will restrict its use in amateur equipment
until greater sales will invariably bring the
price down to that of regular integrated
circuits. However, even though one may
not be using such a filter tomorrow, such
filters will be the type of component that
will become common in amateur equip-
ment as the micro-miniaturization of com-
ponents for use if communications circuits

continue.
St W2EEY
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7441 Wayne Avenue, 14 B
Miami Beach, FL 33141

INTEGRATED GIRGUIT

b METER GONVERTER

At the present time, amateur 6-meter con-
verters are built around nuvistor tubes or
field-effect transistors. The former requires
a b-supply in the order of 100V and
filament power; both types usually require
neutralization, which is tedious and re-
quires additional components.

The 6-meter converter described in this
article uses an integrated circuit in the
front-end, eliminating the need for neutral-
ization and yielding far better gain charact-
eristics than the nuvistor or all-FET
counterparts.

The amplified 6 meter signal is mixed at
the gate of a 2N3819 FET mixer with the
local oscillator signal, generated by a
crystal controlled 2N3819 FET overtone
oscillator operating at 49,5 MHz This
produces a difference frequency of 1.0 MHz
which is in the middle of the broadcast
band, making the converter ideal for
mobile applications. If a 7 MHz difference
frequency is desired, a 43.5 MHz crystal is
used and the 3900 pf capacitor is the

mixer drain tank circuit is changed to 100
pF

Circuit Description

This converter uses a CA3028A integra-
ted circuit in the rf amplifier, which is

connected in cascode configuration. The
cascode circuit behaves as a pentode tube,
and thus prevents tendencies toward oscilla-
tion. These tendencies are further reduced
by wusing toroidal coils, which prevents
generation of stray magnetic fields and
eliminates the need for shielding the input
from the:output tank circuits.

16

The converter has a gain of 36 dB up to
the mixer drain tank circuit. However,
since the tank circuit is high impedance, a
link coupling must be used to match to the
receiver input impedance, which is usually
in the order of 50 ohms. The link consists
of three turns of no. 22 wire around the
mixer drain tank coil. Matching losses are
unavoidable, but a gain of 24 db can be
achieved without much difficulty. Typical
bandwidth is 100 kHz.
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Model SC-6
$ T100

$7600

Accessory Console CC-1 has
space for both 2 & 6 M Con-
verters, Power Supply, Xtal Cal.
and extra converter.

Available at your lecal distributor.

R. L. DRAKE COMPANY

for 6 meters

Model SC-2
for 2 meters

General, SC-2 and SC-6: ® Low noise ® Improved cross
modulation performance @ Uniform gain across band e
Entirely solid-state @ Zener regulated crystal oscillator
® Improved image rejection @ Low spurious response.

CPS-1 e Silicon diode bridge circuit.

SCC-1 e Crystal controlled 100 KHz FET Oscillator e Inte-
grated circuit divider gives 50 KHz markers up to 432 MHz.

=] =7\ < 2 and 6 Meter
' SC-Z&B RECEIVING CONVERTERS

Model CPS-1
Power Supply
3]975

Model SCC-1
VHF Xtal Cal.

$2695

540 Richard Street
Miamisburg, Ohio 45342

Alignment

With a VIVM connected at the oscilla-
tor gate, tune the oscillator tank circuit for
maximum negative voltage. Remove the
VTVM, and connect an oscilloscope at the
mixer drain terminal. With almV 50.5 MHz
signal connected at the input, tune the
output tank circuit of the rf amplifier for

12V

B¢

Oimf | CAMBION
°E 2060-2

Fig. 1. Schematic

- MARCH 1971

maximum signal. The signal at the mixer
drain terminal should be sinusoidal, at a fre-
quency close tol MHz if it is not sinusoidal,
detune the oscillator plate tank circuit slight-
ly. Now tune the mixer drain tank circuit for
maximum signal, and tune the rf amplifier
input and output tank circuits for maxi-
mum signal.

Construction Details

The converter was built on a piece of
aluminum, with teflon sockets and termi-
nals used for mounting components, al-
though if built on a punched phenolic
board with standard terminals the circuit
will work as well. The only precautions to
observe are making the connections as
short as possible and to keep the coils well
separated from each other.

The toroidal coils are not visible in the
photographs because they are mounted
under the trimmer capacitors.

The converter costs less than $20.00 in
parts and outperforms by far many of the
commercial units that are presently avail-
able for almost twice the cost.

... WB4KMB
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V
P
rap-Type ?Antenna

John Schultz W2EEY

__...Jf*" e

The addition of a few stubs can add effective 2
meter operation to most trap-type vertical antennas
without degrading the regular performance of such
antennas and without requiring any change in

transmission line connection.

Usually one erects a trap-type vertical
antenna for use on the lower frequency
bands because of antenna space restrictions.
When carefully adjusted, such antennas are
capable of reasonably good performance.
Many operators who use such antennas
would also like to have some antenna facility
for operation on a vhf band—particularly 2
meters—and look fondly at the trap vertical
structure trying to visualize how advantage
might be taken of its height, etc., for use on
2 meters without erecting a completely
separate antenna installation for the latter
band. One could mount some small two
meter antenna, such as a ground plane, on
top of the trap vertical, but structural
problems are involved with the relatively
thin upper section of the trap vertical, a
separate transmission line required (or a
changeover relay to the trap vertical trans-
mission line), and the basic trap vertical
performance may be affected. A much
better solution to the problem, of course, is
to somehow utilize the trap vertical antenna
itself as an antenna array with a low loss
transmission line, such as RG-8, if it has
been properly installed. So, there is no
problem with the basic transmission line run
to the antenna for use on two meters. The
problems which do exist are with the trap
vertical antenna itself as to how it can be
modified into a useful antenna form on 2
meters that will correctly match the trans-
mission line.

This article presents an easy method of
modification that can be used with most
trap verticals which permits use of the
antenna on 2 meters while operation of the
antenna on its basic design frequencies is not
affected.
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A 1829 Cornelia St.

L Brookiyn NY 11227

Basic Antenna Considerations

The usual trap type vertical can be
electrically represented as shown in Fig.
1(A). The various tuned circuits isolate
sections of the antenna on different bands
such that the basic antenna structure always
remains a %A vertical. Above their resonant

(8)

Al
A

{A)

2

Fig. 1. Multiband trap type vertical antenna
(A) forms a vertical antenna which can be
represented as at (B) when operated on a
frequency which is several times higher than
its highest normal operating frequency.

frequencies, each tuned circuit would
present a capacitive reactance. Thus, if the
antenna were operated on a frequency sev-
eral times higher than the resonant fre-
quency of the highest frequency tuned
circuit trap, the antenna could be electrically
represented as shown in Fig.® 1(B). The
capacitive reactance still present would be
very small because of the frequency being
considered, although the series effect of the
equivalent capacitors from the individual
tuned circuits works to increase the total
reactance on 2 meters. The total reactance
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experimenter?

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR « RF MIXER « RF AMPLIFIER « POWER AMPLIFIER

1. MXX-1 TRANSISTOR RF MIXER

A single tuned circuit intended for signal
conversion in the 3 to 170 MHz range.
Harmonics of the OX oscillator are used for
injection in the 60 to 170 MHz range.

Lo Kit 3 to 20 MHz, Hi Kit 20 to 170 MHz
(Specify when ordering)...
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A small signal amplifier to drive MXX-1
mixer. Single tuned input and link output.
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(Specify when ordering)..................... $3.50

3. PAX-1 TRANSISTOR RF
POWER AMP

A single tuned output amplifier designed to
follow the OX oscillator. Qutputs up to
200 mw, depending on the frequency and
voltage. Amplifier can be amplitude
modulated. Frequency 3,000

t0::30,0005 KHz o 28 e o $3.75

4. BAX-1 BROADBAND AMP
General purpose unit which may be used
as a tuned or untuned amplifier in RF and
audio applications 20 Hz fo 150 MH=z.
Provides 6 to 30 db gain. Ideal for SWL,
Experimenter or Amateur......__.._._.__ $3.75

5. OX OSCILLATOR

Crystal controlled transistor type. Lo Kit
3,000 to 19,999 KHz, Hi Kit 20,000 to 60, 000
KHz. (Spemfy when ordering)—.........._... $2.95

6. TYPE EX CRYSTAL

Available from 3,000 to 60,000 KHz,
Supplied only in HC 6/U holder. Calibraticn
is = .02% when operated in International
OX circuit or its equivalent.

(Specify frequency) ..cceeiiecieannnnne $3.95

INTERNATIONAL
PRECISION RADIO CRYSTALS

International Crystals are available from 70 KHz
to 160 MHz in a wide variety of holders.

Crystals for use in military equipment can be
supplied to meet specifications MIL-C-3098E.

CRYSTAL  (cs) for “Commercial Standard”
TYPES:  (HA) for "High 'Accuracy” close
tolerance reguirements.

(GP) for “General Purpese” applicaticns

temperature

WRITE FOR CATALOG.

INTEFINATI DI\IAL

CRYSTAL MFG. CO,, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102




present on 2 meters depends upon the
number of traps used in the antenna and
their specific parameters, but it can be as
low as 30 ohms in a typical antenna.

For the moment, it can be considered
that the series capacitive reactance on 2
meters is insignificant, and the antenna acts
as a straight rod. If the antenna were excited
on 2 meters, a situation similar to that
shown in Fig. 2(A) would result. If the total
length of the antenna happened, by chance,
to be correct, it might still match the
transmission line impedance. The chances of
such an event taking place are rather small,
however. Even if it were to occur, the total
length of the antenna would be such that a
number of current reversals (one every Y%4A)
could take place. Since the currents in
different sections would be out of phase, the
resultant radiation pattern would split into a
number of lobes in a manner similar to that
for a long wire antenna. The result would be
radiation and useful for little more than
communicating with an aeronautical mobile
station directly overhead.

Stub Placement

The use of a few simple %A stubs on 2
meters can provide both proper matching of
the antenna to the ftransmission line and
correct phasing of the antenna currents. This
situation is illustrated in Fig. 2(B). Note that
the stub on the bottom of the antenna is
connected differently than the other stubs.
The “closed” end is connected to the ground
terminal (shield of the transmission line) and
not to the antenna (center conductor of the
transmission line). Calling it a “‘stub” is
actually a misnomer since it functions on 2
meters as a quarter wave transmission line
transformer to match the low impedance of
the transmission line to the high impedance
of the first A\ section of the antenna. The
operation is the same as the well-known “*J”
antenna. The other stubs cause a phase
reversal between the Y\ sections so that the
currents in each section line up properly,
The result is that a radiation pattern is
produced which is omnidirectional in the
horizontal plane and also which has several
db of gain with low angle radiation in the
vertical plane.

Fig. 3 shows an example of how the
scheme of Fig. 2(B) was used with a 14AVG
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Fig. 2. Exciting a multiband antenna on 2
meters without any modifications being
made to the antenna may produce some
useful radiation but usually the antenna will
not impedance match the transmission line
and the current distribution on the antenna
(A) will produce mostly useless high angle
radiation. Both correct impedance matching
and correctly phased current distribution
for effective low angle radiation can be
achieved by the use of a few simple stubs
(B).
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Fig. 3. Dimensions of stubs and placement
for two meter operation of a typical hf
multiband trap vertical antenna.

trap vertical (remove the rf choke in the base
connector). The matching stub is simply
ground end connected to one of the mount-
ing bolts on the antenna base connector. A
standard pillar insulator (Birnbach 440F)
with pipe clamps on each end is used fto
suppert and insulate the other end of the
stub. The other stubs are mounted in a
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similar manner but using two insulators with
a shorting strap across the bottom insulator.
The photograph illustrates the construction
used. The spacing of the stub is not critical
nor is the diameter of tubing used for the
stub. In the example shown, a center to
center spacing of about 3% was used and 3
aluminum tubing for the stub.

The second stub (first phasing stub) is
placed %A above the end of the matching
stub. This stub can be placed below the first
trap on almost all trap verticals which are
designed for use down to 10 meters. The
second %A section will encompass the phys-
ical length of all the traps in the usual 2 or 3
trap antenna, since these traps are placed
relatively close together. As was mentioned
before, however, the traps will still act to
present some capacitive reactance on 2
meters. Therefore, in order to effect an
electrical %A section, the physical length
between the first and second phasing stubs
must be made longer. In the example shown,
the length required was about 50> which
placed the second phasing stub just above
the top trap. The last %\ section above the
last phasing stub is formed by the remainder
of the antenna. Usually, the necessary length
can be secured by slight adjustment of the
top section length or adding to the capacity
top-hat on the antenna. A slight adjustment
of this length does not affect the antenna
performance on the hf bands, since the
length is not effective except on the lowest
frequency used. The stubs themselves are
insignificant electrically when the antenna is
used on the hf bands. The physical place-
ment of the small stubs does not in any way
affect the mechanical strength of the anten-
na structure.

The only question about adjustment that
may arise is the spacing to use between the
first and second phasing stubs in order to
allow for the capacitive reactance of the
traps. Probably the easiest way to determine
the correct length is to temporarily remove
the section of the antenna above the top
trap. Then using a field strength meter
placed at a height equal to about the middle
of the antenna and as far away as possible,
the antenna is excited and various lengths of
top section tried for maximum field strength
indication. The regular top section is then

MARCH 1971

Two standard pillar insulators are used to
support the %A stub. Note the shorting strap
across the lower insulator. The spacing of
the stub from the antenna is not critical and
is shown as being about 3%"".

replaced and the bottom of the second
phasing stub placed a distance above the top
trap equal to length just found necessary to
peak the field strength reading. The last Y2\
section above the top phasing stub is deter-
mined by direct measurement. In case the
dimensions of a trap antenna are such that a
stub would fall between traps, the same
procedure as just described using a field
strength meter should be followed to peak
any %A section which contains a trap.

Summary

Most trap verticals can be modified at
minimum expense into very effective 2
meter antennas by the method described.
The performance will easily equal or exceed
that which would be effected by placing a
ground plane antenna at a height equal to
the top of the trap antenna. The swr will
remain reasonably low over most of the 2
meter band but can be dipped in any desired
portion of the band by adjusting the length
of the matching stub on the base of the
antenna.

... W2EEY
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Part One: Granddaddy

A page in an old notebook, with a couple
of circuits and the words “Crystadin® and
“Losev,” brought a few memories and
forced me to plug in a soldering iron and run
a few experiments.

Time—middle 1920°’s; Place—Moscow,
Russia; Time of the day —just after midnight;
Picture—15 year old ham (later K6BIJ),
sleepy, but determined, trying to adjust two
catwhiskers on fwo crystals at the same
time, while listening to weird sounds emana-
ting from rwo earphones.

This was “Crystadin,” a circuit intro-
duced by a Russian ham Losev, a “tempor-
ary” invention — something to get by until
the industry (in ruins after the WW1 and the
Civil War) started to produce tubes. Some-
how the circuit was able to produce regener-

i

ZINCITE
XTAL

.25

——)hﬁ_b TO RCVR ANT

Fig. 1. RF amplifier.
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REGURRECTING
A GRANDDADDY

Gus Gercke K6BIJ
Box 143
Weimar, CA 95736

ation, and also worked as an 1f amp}ifierl,
using “Zincite® crystals and steel wire
catwhiskers. Looks like it was one of the
granddaddies of some semiconductor devices
“invented’ later,

I will not attempt to explain the theory
of the Crystadin — I do not know how it
works, but it looks like a mixture of
regeneration and parametric amplification.
The semiconductor junction, dc bias, and
the pump freqency are all there.

Crystadin was used for reception of Euro-

'VARIOME TER

i

Fig. 2. Receiver

pean BC stations; there was only one
Russian BC station (in Moscow) at the time,
and we hams had to wait till midnight for it
to quit, before we could start fishing for DX,
Very little was known at the time about
short .waves; there were no ham transmitters
(no tubes), and a “ham” was just a guy that
built his own crystal receivers, spent a lot of
his spare time on the roof, and was generally
responsible for the absence of what you
place on the hook in a telephone booth,
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The poor granddaddy died at the age of
three, killed by a “micro tube” (micro
referring to a low filament current of 60
mA) that appeared on the market in the late
1920°s. The death was very premature.

Passing (too briefly) through the regener-
ative circuits® — the tubes made possible a
monstrosity called “superhet,” the Supreme
Ruler of the receiver world, still being
worshipped by the hams and engineers alike.
Like anything else, being worshipped, it did
not improve any since its invention (only the
components did), and is still a contraption
to bury weak signals in the noise and hiss
generated by it.

1. See “RF Q Multiplier;” 73, May 1962, page 80.

2. Zincite—ZnO, a zinc ore (mineral), melted and
cooled to produce a lump covered with red crystals.
3. See ‘“‘Superhet or Regenerator; 73, Mairch
1964, page 58.

(OPTIONAL)

fr\.l

Fig. 3. Schematic.

Part Two: Resurrection

The circuit shown in Fig. 3 can be
visualized as a superhet with local oscillator
removed from the receiving frequency only
just enough to produce an i-f that is, at the
same time, your audio (this is true also in

case of a regen, only there the oscillator and
detector functions are performed by the
same tube or a transistor). Let us compare a
block diagram of Fig. 3 with that of a
conventional six meter superhet. We can see
that to produce the same gain, the audio
section of the Fig. 3 must have as much gain
as the two mixers, two i-f’s, and the audio of
the superhet combined. This means quite an
audio amplifier, but it alsc means quite less

i

AUDIO AMPLIFIER

0sc

Fig. 4. Block diagram of receivers.

noise generated in the receiver because
mixers are notorious noise generators and
because transistors are much less noisy at
lower frequencies than at high.

You probably saw in some manual that a
certain transistor has a noise figure (nf) of
let us say “4” at 200 MHz, but only “2” at
100 MHz, etc. In the audio range the nf is of
course still lower. This, coupled with a
complete absence of images, birdies, and all
the other byproducts manufactured within
any self-respecting superhet, explains the
low internal noise of the Fig. 3 circuit,

Certain deficiencies of the K6BIJ en-
gireering department, coupled with a com-
plete inability to penetrate the semiconduc-
tor jungle existing in this country, and
viewed through a large hole in the pocket-
book —resulted in working, but far from
perfect, audio amplifier. It consists of Fig. 1,
WIDTY’s article, March, 1967, in 73, fol-
lowed by Fig. 14 (operated at 6 volts and

4

MIXER IST IF MIXER

2NDIF AUDIO
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Fig. 5. Block diagram of a 6 meter superhet.
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with the filter centered around 800 cycles),
and followed by an existing amplifier de-
signed for crystal microphone input and one
watt output. Transistors were PNP units
marked 033, and taken from IBM surplus
boards (disregarding the “0” — if the num-
ber is less than 50 it is PNP, if over 50 it is
NPN). Failure to produce a quiet audio
amplifier naturally will defeat the purpose of
the project; in this case [ suggest that you
temporarily retain the rf amplifier — it will
be a step backward, but a much simpler
audio unit will do.

Normally regenerative receivers are stable,
selective and sensitive, but you can wreck all
this if you overcouple them to the antenna
or try to get more ‘“‘gain” by using higher
voltage and current through the regenerating
tube or transistor. The ‘“‘gain’ should be in
the audio amplifier. The ARC-5 receivers,
that are supposed to be *“‘as broad as a barn
door,” are broad only because they have
practically no audio, and hams are trying to
compensate for this by cranking up the rf i-f
gain wide open. Result — the “barn door.” I
added two stages of audio (also transistor
bfo) and am using it on 80 meters SSB and
CW without any “barn door™ effects.

Now comes CR-1; I connected twelve
diodes of all kinds to a twelve position
switch, and just tested them in the circuit.
Some of the diodes were transistor base-
emitter junctions. Those that did not work
were replaced by other “unknowns,” and so
on. As a result it was found that 1N2I
always performed fairly well, but some of
the glass encapsulated catwhiskers from the

Photo of audio amplifier inside the chassis. The
nicad battery pack at the rear of the unit
supplies about 7.2V.
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IBM surplus boards outperformed the 1N21
quite a bit. Using an ohmmeter to choose
the diodes resulted in a failure; my best
diode has 30% reverse leakage, and the
second best has practically none.

What takes place at the junction in CR-1?
I do not know, but whatever it is, it makes
possible a darn good receiver for really weak
signals. Whether it is a regen, parametric
amp, or a superhet with low internal noise, it
works. And if someone will tell me that the
three circuits are just variations of one and
the same principle, I will not be surprised.

Further improvement can be made by
using a vxo instead of a vfo (Fig. 49, page
21-A, 73, March, 1967; a search for a better
diode should bring some results, and, of
course, there is no limit in improving the
audio system.

Variable condensers must be of the split-
stator, insulated-rotor type, otherwise the
noise produced by the rubbing contacts will
split your eardrums. The meter shown in the

Fig. 6. Voltage/current in crystal in receiver.
(see Fig. 2)

circuit is useful only as an indicator of
oscillations in your oscillator circuit, and
also for tracking (just tune the trimmer
condensers and adjust the coils for maxi-
mum reading on the meter). Minimum volt-
age should be used on the oscillator just
enough to start it.

The circuit outperformed on six meters a
usval converter (rf FET 2N3819-—mixer
2N3819—crystal oscillator—RCA SK 3006)
followed by an average receiver; it had less
internal noise; therefore, weak signals were
received much better. It worked best on SSB
and CW; AM was somewhat difficult to tune
unless the station was fairly strong.

.. .K6BIJ
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TEMPO ''2000"” LINEAR AMPLIFIER

@l Henry Radio has a great antenna package program . .. big savings. Write for literature. [

EASY FINANCING - 109 DOWN OR TRADE-IN DOWN - NO FINANCE CHARGE IF PAID IN 90
DAYS - GOOD RECONDITIONED EQUIPMENT - Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

| J
11240 W. Olympic Blvd., Los Angeles,
Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127
New York area: John Richardt W2W1Y 201/637-4107

Houston area: Jan Carman W5SBX 713/464-0419
“World's Largest Distributor of Amateur Radio Equipment”



“Your frequency is 3637.490 kHz, OM.
Would you please move 10 Hz higher to get
on the teletype auto-start frequency?”

You’ll never hear this on the ham bands?
Wait ’till you contact me!

Ever dream of building a receiver/trans-
mitter, or maybe an rf signal generator that
would give a digital readout of frequency to
the nearest hertz? Well, just you read this
article about the digital indicators, and put a
little tin on your dream rig.

In building such a project as this, there
are 4 main considerations that must be kept
in mind:

1) Usages, actual and possible.

2) Reliability ( bulb burnout, etc.).

3) Component availability (readout In--
dicators, transistors, integrated cir-
cuits, resistors).

4) How complex: number of parts, amount
of wiring (transistors vs integrated cir-
cuits).

Having come this far, I now wish to show
you the different ways you can get a 0-9
number, then discuss various driver circuits
to light up your chosen indicator.

Numbered Light Bulbs

The simplest of all digital displays would
be those of either Fig. la or 1b. Fig. 1a is
merely a piece of clear plastic painted black
on the front except where the number is.
Lamps are placed behind each number, and
shielded from showing through to the adja-
cent number.

Fig. 1b shows a similar method, only the
light bulbs were encapsulated in plastic and
little plastic letters were glued over the top
of the appropriate bulb. Other arrangements,
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such as bulbs in a circle, etc., are also a
possibility in this general type.

Advantages: Low cost—only the ten
bulbs and a little plastic
need be bought, Sim-
plicity.

Disadvantages: Relatively short bulb life;
small image, necessitating
close reading; Out of line
reading of long numbers,
making the reading slower.

Front view of my digital frequency counter
with a range of 50 Hz to 100 kHz and
beyond, with a readout of 1/10 of a cycle.
Projected image type of readouts are shown,
driven by 5 digital decoder #2's.

Light Bar Matrix

Fig. 1lc shows a system used by the
Simpson III digital voltmeter and others,
which presents several advantages while add-
ing a few disadvantages too.

Seven lights are placed so as to form 10
distinct numbers by lighting up various
combinations of light bars. To get a “1”, bar
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C & F are lit; “2” hasbar A, C, D, E, & G lit
to give 2; “3” has bar A, C, D,E, F, & G lit
to give 3; “4” has bar B, C, D, F, & G lit to
give 4; “ 5 has bar A, B, D, F, & G lit to give
5; “6” has bar A, B, D, E, F, & G lit to give
6; “7’ has bar A, C, & F lit to give 7; “8”
has all bars lit; ““9” has all bars lit except E
to give 9; ““0”” has all bars lit except D to give
0.

B uim—o0
o~ ;

- [8=10BUL INAGRWP
IC= 7 LIGHT BAR MATRIX

CODNOG B~

B

L Fig'1. ta} 10 bulbs in tine; 1b) 10 bulbs in a
group; 1c) 7 tight bar matrix.

These lights may take a number of forms.
They may be a piece of plastic backlighted
to give a bar on the front. Another possi-
bility is to use long lamps similar to those
used in car dome lamps, only with low
amperage. Even NE-2 neon bulbs may be
used, along with high voltage switching
transistors.

Advantages:  Larger Number
Brighter number
Inline reading of long num-
bers
Cheaply made in compar-
ison with commercially
available readouts,

Proper lamps difficult to
find.
More difficult assembly as
compared to simple num-
bered lights.
Brightness varies according
to number of bulbs lit.
More current is drawn due
to a number of lamps being
lit.
Electronic driver circuit is
more complex, though not
much more expensive.

Disadvantages:

Edge Lighted

Some manufacturers have produced dig-
ital readouts which consist of 10 concentri-
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cally placed pieces of plastic, each with a
number placed on it which is edge lighted to
show the desired number. An example of
this type is the readout sold by Radio Shack
Corp. for §9.95.
Advantages: Very compact
Well formed number
Inline reading of long num-
bers.
Disadvantages: Dimmest of all displays.
Small angle of viewability.
Projected Image

This system consists of 12 light bulbs, 0-9
and + and -, which are projected on the back
of a ground glass screen. Various bulbs may
be used to achieve different levels of illumi-
nation. A #44 bulb will give the most
brilliant display, but it requires a rather high
current from the switching transistor, 250
mA. On the other hand, an 1819 bulb @ 40
mA is rather easy on the transistor, but is

Top view, showing how | mount the various
decoders. Section at back left is the crystal
oscillator and gating circuitry. Not shown,
but beneath this section are the 24 flip-flops
in the * divide by one million’' section.

quite dim, having a relative character bright-
ness of 15 as opposed to 145 for the #44
bulb.

By reducing the voltage 10%, bulb life of
3000 and 1000 hours, respectively, will be
increased 5 times, for 15,000 hours for the
#44. Relative brightness will be cut in about
half. The popular #47 at 150 mA will
perform at about % the brilliance of the #44.

Cost of these units varies considerably.
New ones run in the neighborhood of $30
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+36VeE

CARRY TO NEX 'R} NEXT DIGIT'S INPUT

ﬁ@”&‘ﬁ@

19 NPN TRANSISTORS.

+60V *

Fig. 2. Digital decoder #1. Reset to 0 by
momentarily placing +3.6 v on reset line. All
resistors of a similar function are the same
value.

each. However, various surplus stores do
have them at prices from $§6 to $10, the
former being about the most that I would
pay. At that price, a bank of 5, as I myself
use, makes a very attractive display unit for
$30.

Advantages: Nice looking image
Ease of mounting
Simple and cheaper driver
circuits
Low cost (if surplus)
Inline reading of long num-
bers
Disadvantages: Bulb burnout

Bulky

Nixie Tubes

These readouts are a gas filled, cold
cathode type tube. They are somewhat
similar in basic idea to a vr tube or a neon
tube, cnly they display a given number
depending on which of a number of cath-
odes is hooked up to negative voltage. When
this happens, the gas around this element
ionizes and glows. Prices on these devices
vary according to size and construction.
Units of interest to amateurs run from $8 to
$30 in price, the $8 one looking like a
miniature tube, giving numbers .6 high.
These units require special sockets running
about $1 apiece. I have seen Nixie tubes on
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RESET TO ZEﬁG BY M(P‘EHTN*!L‘(
PLACING 3

ALL IES|STmS oF A SNILM FUNCTION
ARE THE SAME VALUE

the surplus market as low as $3 apiece. For
information, write to: Burroughs Corp.,
Electronics Components Division, Plainfield
NJ 07061.

Advantages:
hours)

Very long life (200,000

Bright and easy to read

Compact

Wide angle of viewability

Simple driver circuit

Different sizes available
Disadvantages:

Require power supply of

about 200V

Special circuit needed for

dimming

(I dom’t like

colored number.)

their red

Pixie Tubes

These are units similar to the Nixie, but
instead of seeing a relatively large number lit
up, a small number is visible through a
perforated plate above the lit-up cathode.
The advantage of these units over the more
common Nixie lies in the fact that they are
much cheaper, costing only $5 new, and
much less surplus. The main disadvantage is
that the number images are so small, about
3/16”, that it is very difficult to read them
at a distance greater than 6 feet. Besides this,
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Top view of digital decoder #2, At the top
are the IC and 2 transistor gates. In the
middle are the other gates. At the bottom
are the drivers.

4N
Bottom view of digital decoder #2,

a long number would be read slower due to
the individual digits out of line.

High Vacuum Readouts

Though similar to a Nixie, these are tubes
which project an image quite similar to the
way a CRT works. For more informa-
tion, write to: Industrial Electronic Engi-
neers, Inc.. 7720 Lemona Ave., Van Nuys
CA 91405. This company can also give you
more information on the projected image
type readouts, which they make.

Advantages: Long life if brilliance
reduced
Other advantages of the
Nixie

Can be dimmed by a sim-
ple circuit

MARCH 1971

! !

Top view of digital decoder #1. At the top
are the 5 flip-flops. The 2nd row has the
900 driver at the left, and the other 5 IC’s
are the 914's, The other transistors are the
drivers. At the left is a digital display which
consists of 10—#49 light bulbs encapsulated
in plastic.

Bottom view of #5.

1-3 kV
1.1V fila-

Disadvantages: Hv supply of
required, plus
ment supply
Smaller image and slightly
higher cost than the Nixie.

Digital Drivers

So that you can arrive at the desired
digital signal to your selected type of read-
out, you have 3 items to consider now.

First, you must have a set of flip-flops
which will have 10 different states, and then
start over. There are a number of different
ways to hook up 4-6 flip-flops and addi-
tional gating transistors to achieve this. In
this article, I have selected 2 ways as being
the simplest to work with.

Secondly, you must select the outputs of
the flip-flops and steer the proper voltage to
the driver stage, which comprises the third
part of the whole digital decoder.
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mounted on some

Two Pixier indicators,
keyboard,

An edgelit indicator showing internal con-
struction,

Digital Decoder #1

This decoder needs 31-41 parts: 5-JK
flip-flops (Fairchild 923 IC); 1-—Driver/
Buffer (Fairchild 900 IC); 5—Dual 2 input
gates (Fairchild 914 IC); 10—1K-1.5K %
watt resistors; 10—10K-30K ¥ watt resistors
(only if Nixie/Pixies used); 10—Driver xstrs
(Surplus NPN, or, if Nixie/Pixie used, hv xstr
as Fairchild 2N3568)

Cost: $20 if you use Nixie/Pixies and buy
the resistors; $12 is you use lamps and have
the resistors.

Wiring time: about 6 hours from start to
finish.

To build this circuit, a great deal of care
is necessary to avoid errors. The way that I
wire them is to put all of the ICs in the
order shown in the diagram, then wiring the
common pins, 4, 8, and 6 of the 923’s. Next,
wire the common pins of the driver and
gating transistors and ICs. After this, put in
the resistors and complete the wiring except
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the wiring of the 914 decoding gates which
is the last to be wired and the most prone to
error.

As you can see in the parts list, there are
a few different ways to build this decoder. If
you plan on using the Nixie/Pixie type of
indicator, then you will need to use such
transistors as the Fairchild 2N3568 or others
with a 60V or more collector-to-emitter
voltage rating. The 60V line and 10
resistors to the driver transistors is only
necessary when Nixie/Pixies are used also.
Fig. 3a shows how to hook up lamps to the
decoder, and 3b shows how to hook up
Nixie/Pixies.
Digital Decoder #2

This is the unit which [ use in my
present digital counter. It has only 4 ICs, so
cuts down on the cost of the unit, but uses
22 NPN computer transistors, which, while
cutting down on the cost, adds to the
complexity.

Parts used are as follows: 4—JK flip-flops
(Fairchild 923 IC); 22—NPN switching tran-
sistors (Surplus computer); 2—2.7K Y2 watt
resistors; 5—470-680§2 ' watt resistors;
10—4.7K-6.8K % watt resistors; 10—1K-2K
% watt resistors.

Cost: Well under $10.

Wiring time: About 6 hours.

2 7
3 8
4 e

+VOLTAGE AT WHICH
LAMPS ARE RATED

Fig. 3. 3a) How to hook up lamps to the
decoder; 3b) How to hook up Nixie/Pixies.

As you can see, there is a definite cost
advantage to decoder #2, if you can come by
the transistors and resistors cheaply. I find
the wiring of decoder #2 easier, due to less
wires in the decoder, which is the most
confusing part. Should you desire to use
decoder #2 with Nixie/Pixie readouts, then
change the driver transistors to hv types, and
add a 10—30 k&2 resistor to each driver’s
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RESETS

+3.6VeE

CARRY TO INPUT OF

NEXT DIGIT

+9ve
c 470- A
680N
47K = o
68K
V2
& 2 3 8
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1 K- S s
2K
ok 552 e i 2 % =3 q 9

Fig. 4. Digital decoder #2. All resistors of a
similar function are the same value. To reset
to 0, place +3.6 v on reset line momentarily.

collector from a +60V source, as in
decoder #1. Please note on the decoder #2
diagram, Fig. 4, that the outputs are not in
numerical order. This is due to the fact that
the ICs are in a biquinary count configura-
tion, which means that they count to 5
twice to reach 10, then start over.

Digital Decoder #3

This particular unit is made up of either
of the two preceding decoders plus a diode

+36V

Fig. 5. A simple count checker.

matrix to drive the 7 light bars. As it is
rather involved, I am not including it here,
but those interested may obtain the sche-
matic by sending me a SASE. The cost will
approach $15 to $25, depending on parts
availability, and the construction time will
be about 10 or more hours.

Count Checker

A simple count checker which can be
used to see that everything is counting
correctly is shown in Fig. 5. Before you

MARCH 1971

RESET TO ZERO BY MOMENTARILY
PLACING 3.6V ON RESET LINE.

ALL RESISTORS OF A SIMIL AR FUNCTION
ARE THE SAME VALUE.

hook up the counter to read a multidigit
number, make sure you have each digit
counting correctly!
Improved Input Sensitivity

Fig. 6 shows the addition of an emitter
follower to my original input circuit; this
considerably improves the low frequency

performance.
111d 1ee,

Digital Frequency Divider

As many have'mentioned to me regarding
the binary counter, it would be a shame to
depend on the 60 Hz line frequency for a
timing standard for such an accurate instru-
ment as a digital counter. Therefore, I am
now using a 100 kHz crystal as the standard.
Fig. 7 shows that I am using one of Jim
Fisk’s little crystal circuits into a 914 mono-
stable pulse shaper. This in turn drives 24

SURPLUS NPN
COMPUTER
TRANSISTORS

Fig. 6. Addition of an emitter follower to
ariginal input circuit of the binary counter.
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923 flip-flops hooked up as 6 “divide by 10
frequency dividers. This results in a ““divide
by one million,” giving me a final output
frequency of one hertz in ten seconds. Using
this to trigger the count controller and gate,
I take a count of all pulses in 10 seconds,
thereby giving me an accuracy to one tenth
of a hertz. The decimal point is inserted as
hertz. The decimal point is inserted as
shown in the picture. Various other frequen-
cies are tapped off the divide by one million
set of flip-flops to achieve other values of
counts. This is described in my previous
article.

Top view of the 24 923's in the ‘' divide by
one million” section.

Flip-flops

A number of people have inquired about
other types of ICs which might be used.
Suppose that you wanted to count up higher
in frequency. To do this, you would have to
change the time constant of the input shaper
by putting in a smaller condenser, and then
using higher frequency ICs Say you wanted
to read the output of a 7 MHz vfo. Simple.
Use Fairchild 926s (freq. to 8 MHz as
opposed to 2 MHz of the 923). Make a
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frequency divide section which will give you
the desired accuracy, say 100 Hz. This will
require a divide-by-1000 section, or 12
flipflops. Now you can read out the fre-
quency of that vfo to, say, 7034.8 Hz. How
about 20, 15, and 10? Simple too! for 20
meters, add one more flip-flop to the 1000
divider to get 50 Hz. This way, you get
double the count, or 14069.6 Hz. For 15,
add a divide-by-3 to the divide-by-1000 to
get 21,1044 Hz. For 10 meters, add two
divide-by-2 for a divide-by-4.. Exciting?
Certainly is! Accurate? Just as accurate as
when you zero that 100 kHz crystal with
WWV. Of course you don’t have to read out
the whole number, but can read out the last
3 or 4 only, since you should know your
frequency to within a megahertz. Where do
you do from here? Well, I’ve given you some
ideas on the fundamentals. The rest [ leave
to you.

.. .WPLMD

Bibliography

For those people who are interested in the
theory behind digital readouts and decoders, I
would like to recommend the following free
literature.

Bulletin 1104A
Bulletin 1095
#616E (General Catalog & Ap-
plications.

Write: Burroughs Corp., Electronic Components
Div., Plainfield NJ 07061.
High Vacuum/Projected Image readouts: Request
information from:

Industrial Electronic Engineers,
Lemona Ave., Van Nuys CA 91405.
Fairchild IC’s: Applications brief 36 on 9960

Nixie/Pixie tubes:

Inc., 7720

series

Circuit Notes RTL 1 through 5.
App-120/2, App-118/2 &
SL-218

Write: Fairchild Semiconductor, 313 Fairchild
Dr., Mountain View CA.

Fairchild parts and information: Request “Design-
ing with Integrated Circuit Components™

Write: Hyer Electronics Co., Denver Technolog-
ical Center, PO Box 22227, Denver CO 80222.
General Digital information:

Write: Interstate Electronics Corp. 707 E Ver-
mont Ave., Anaheim CA—Request S-139A and
Updates. Digital Equipt Corp., Technical Publica-
tions Dept., 146 Main St., Maynard MA
01754—Request “Logic Handbook.™
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TWX-910-830-6425

If you haven't

already received
a copy of our NEW
1971 Catalog of Precision
Quartz Crystals & Electronics

for the Communications Industry,

SEND FOR YOUR COPY TODAY!

Somewhere along the line, in vir-
tually every ham repeater in the
world, you'll find a couple of Sentry
crystals.

Repeater owners and FM “old-
timers” don‘t take chances with
frequency—they can't afford to. A
lot of repeater users depend on a
receiver to be on frequency, rock
stable...in the dead of winter or the
middle of July. The repeater crowd
took a tip from the commercial
“pros’’ a long time ago—and went
the Sentry Route.

That's one of the reasons you can
depend on your local repeater to be
there (precisely there) when you're
ready to use it. FM'ers use the
repeater output as a frequency stan-
dard., And for accuracy, crystals by
Sentry are THE standard.

IF YOU WANT THE BEST,
SPECIFY SENTRY CRYSTALS.

“Ask the Hams and Pros

Who Build Repeaters!”

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018
PHONE: (405) 224-6780




The maost powerful antennas under the sun!

Hy-Gain's
ALL NEW HAMCAT

Now The Best Is Even Better!

More power capability with lower VSWR

Higher Q plus broad band performance

Higher radiation effectiveness

Lightweight, super strength construction

Shake-proof sleeve lock folds over for garaging

Lightweight precision wound coils sealed in an indestructible epoxy-fiberglass sleeve

Swivel base for quick change from band to band

Nominal 52 ohm impedance on all bands—no special matching (any length coax will
work)

* Coil sleeve is distinctive white with heavy chrome plated brass fittings

Turn-over mast is hefty %" dia. heavy wall tubing of highly polished heat-treated brite
dipped aluminum

All connections are standard 3 x 24 thread

Mast folds over, swivels, turns over—mount it on bumper or deck

Swivel lock base is stainless steel

Coil and tip rods are a one-piece assembly. Coil diameters are constant, only lengths
change

Order No, 257 All new design 5 long heavy duty mast of high strength heavy wall

tubing $16.95
Order No. 252 75 meter mobile coil $19.95
Order No. 256 40 meter mobile coil $17.95
Order No. 255 20 meter mobile coil $15.95
Order No. 254 15 meter mobile coil $12.95
Order No. 253 10 meter mobile coil $10.95

e g S
. %
g | -
Shake.prool

SLEEVE LOGK.
releases fold-over hinge.

SWIVEL BASE
simpliies qiica change
from band to band.

COIL ASSEMBLY CUT-AWAY
A Chrome plated brass fittings.
Order No. B. Inner fiberglass core

492 € Precrsion coil

0. Guter fibergiass shield
Price $2.80 //

Caul ane
5 e
SPRING
L] ]
% ) 2 ¢ S
Snpg Wt
Or?fx u

mpregasted with
special monture-prool compesng

No. 256 No.255 No.254 No. 253

Hy-Gain Heavy Duty Bumper Mount

« Rugged stainless steel construction » Handles full size heavy whip
« Clamps to most car bumpers

Order No. 415 $8.95

HY-GAIN ELECTRONICS CORPORATION

P.0O. Box 5407-GC, Lincoln, Nebraska 68505




The most powerful antennas under the sun!

NOW... A GREAT NEW
WIDE BAND VERTICAL
for 80 through 10 Meters

HY-GAIN'S 18AVT/WB

Take the wide band, omni-directional performance of
Hy-Gain's famous 14AVQ / WB, add 80 meter capability plus
extra-heavy duty construction—and you have the unrivalled
new 18AVT/WB. In other words, you have quite an antenna.

* Automatic switching, five band capability is accomplished
through the use of three beefed-up Hy-Q traps (featuring
large diameter coils that develop an exceptionally favor-
able L/C ratio).

* Top loading coil.

* Across-the-band performance with just one furnished
setting for each band (10 through 40).

* True 1/4 wave resonance on all bands.
« SWR of 2:1 or less at band edges.

= Radiation pattern has an outstandingly low angle whether
roof top or ground mounted.

CONSTRUCTION...of extra-heavy duty tapered
swaged seamless aluminum tubing with full cir-
cumference, corrosion resistant compression
clamps at slotted tubing joints...is so rugged
and rigid that, although the antenna is 25’ in
height, it can be mounted without guy wires,
using a 12” double grip mast bracket, with re-
cessed coax connecter.

ORDER NO. 386
$59.95 SUGGESTED RETAIL PRICE

Take a look at that price...then see the best distributor under the sun
...the one who handles all Hy-Gain products.

HY-GAIN ELECTRONICS CORPORATION

P. O. Box 5407-GC Lincoln, Nebraska 68505

O

L2 ot




AMERICAN MADE

Mobile 2 Meter FM Transcelver

Here is what the 2 meter, FM

Ham World has been asking for.

Specifications: 90 day warranty

RECEIVER

The HR-2 receiver is a double conversion,
superhetrodyne with highly selective ce-
ramic filter.

Frequency Range...144-148 MHz
Sensitivity..............| 0.354v (nom.) 20DB Quieting

Selectivity............... 6DB Down + 16KC
50DB Down + 32KC

Audio OQutput

(3-4 2 Speaker)....3 Watts 10% Distortion

5 Watts Maximum

Channels.............._. 6 Crystal controlled with
provision for adding an
additional 6 channels

I.LF. Frequencies....10.7 MHz & 455KHz

TRANSMITTER

The HR-2 transmitter uses phase modula-
tion for the ultimate in carrier stability.
Built in SWR ‘load mismatch circuitry
provides protection against open and
shorted antenna conditions.

Frequency Range 144-148 MHz
Power Output. 10 Watts (min.) @ 13.6 VDC

Modulation.............. Phase Modulation with
; automatic deviation limiting
Deviation................ Automatic Limiting with in-

ternal adjustments from
0-15KC deviation

_Plug-in, hand held, high Z
Ceramic supplied

6 Crystal controlled with
individual trimmer capaci-

Microphone..............

Channels........__.

tors for Frequency netting

GENERAL
Power Requirements13.6 Volts (nominal)
Receive (Squelched).180 MA,

Receive (Max. audio
output) 800 MA.
Transmit.....coeoeeee.... 2.5 Amps (max.)

W

STANDARD EQUIPMENT

Built-in 4” Speaker

Mobile Mounting Bracket

S$0-239 Antenna Connector Socket
T & R Crystals for 146.94 MHz
PTT Ceramic Mike

only $22 00 Amﬁéfur

e/c]‘ %Cﬁ_ ELECTRONICS, INC.

7900 Pendleton Pike, Indianapolis, Indiana 46226
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TC-2:6

Available at your local distributor.

R. L. DRAKE COMPANY

General: All switching from front panel ® For any 20
meter exciter or TR-6 Transceiver ® Oscillator injection
from Drake SC-2 or SC-6 receiving converter ® Trans-
mit AGC e Plate current and relative output meters
@ Built-in antenna relay @ 5%"H x 7% "W x 11%D,
weight 9 Ibs.

=]-Y:\<=8 2 and 6 Meter
TRANSMITTING CONVERTERS

TC-2 Full 2-Meter
band @ 180 Watts

530000
525000

TC-6 Full 6-Meter
band e 300 Watts

540 Richard Street
Miamisburg, Ohio 45342

Most hams are vaguely familiar with
the two- and three-letter prefixes

used on military electronic equipment. The
JAN (Joint Army-Navy) designations have
been expanded upon and superseded by
the Joint Electronics Type Designation
System (JETDS). JETDS designations ap-
ply to all Air Force, Army, Marine, and
Navy electrical/electronic equipment.

The following tables provide infor-
mation which permits quick classification
of any military electronic item which bears
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by Bill Welsh W6DDB

the customary letter identification. Table I
shows the three-letter classifications used
with the complete systems, sets, and
groups. Table II shows one and two-letter
classifications used with units and compo-
nents which are basically parts of the
systems, sets, and groups detailed in Table
I.

The information shown in Tables I and
Il is primarily extracted from MIL-STD-
196B (Joint Electronics Type Designation
System), dated 7 April 1965.
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Table |. System/Set/Group Classifications

First Letter
{Installation}

Second Letter

A Piloted Aircraft A Invisible Light, or A Auxiliary Assembly
Heat Radiation (Not Complete Operable Sets)
B Submarine or B Pigean {Obsolete) B Bombing
(65 Air Transportable C Carrier Cc Communications
(Obsolete) (Receiving and
Transmitting)

D Pilotless Carrier D Radiac D Direction Finder,
Reconnaissance and/or
Surveillance

E Nupac E Ejection and/or
Release
Ground-Fixed F Photographic
(Canadian only)
G Ground-General G Telegraph or G Fire Control or
Use Teletype Searchlight Direction
H Recording and/or
Reproducing (Graphic,
Meteorological, or
Sound)
I Interphone or
Public Address
J Electromechanical or
Inertial-Wire Covered
K Amphibious K Telemetering K Computing
L Countermeasure L Searchlight Control
(Obsolete - use G)

M Ground-Mobile M Meteorological M Maintenance and/or
Test Assemblies,
including tools

N Sound in Air N Navigation - including
Altimeter, Beacon,
Compass, Depth Sounder,
Landing & Approach,
and Racon

P Portable P Radar P Reproducing
(Obsolete - Use H)

Q Underwater Sound Q Special or Combination
and Sonar of Purposes
R Radio R Receiving-Passive
Detection
S Water-Surface S Special Types, such as S Active Detection and/or
Magnetic or Combination Range and Bearing
of Types

T Ground-Transportable T Telephone (Wire} T . Transmitting

U General Utility

Vv Ground-Vehicular Vv Visual and Visibile Light

W Water-Surface and w Armament, Not w Automatic Flight or

Underwater Comhbina- y Otherwise Covered Remote Control
tions
X Facsimile or X Identification or
Television Recognition
Y Data Processing

As an example, the AN/APS-80A(V) is
(first letter A) installed in a piloted air-
craft, (second letter P) is a Radar type
equipment, (third letter S) is used for
search purposes, is Model number 80, is
modification A, and consists of a variable
grouping. Model numbers and modification
letters are used in sequence. The T, V, X,
Y, and Z suffixes respectively indicate
Training, Variable Grouping, Voltage
Change, Phase Change, and Frequency
Change in the basic equipment.

The two-letter unit/component identifi-
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(Equipment Type)

Third Letter
(Equipment Purpose)

cation is commonly identified to the sys-
tem/set it is designed for by suffixing a
slant bar and the identification of the
system or set. As an example, the
AM-3474/APS-80A(V) is a synchro signal
amplifier designed as part of the
APS-80A(V) airborne search radar system.

Identification Unit or Component
Antenna Support

Typical Description
Antenna mounts, mast base, mast
section, tower, etc.

AM Amplifier Audio, electranic control, frequency,
interphone, power, radio, video, etc.
AS Simple or- Complex Array, dipole, loop, mast head,

Antenna
Primary Battery

parabolic, reflector, telescopic, atc.
Non-rechargeabls battery, batter pack,
atc,

Rechargeable battery, storage battery,
ete.

Buzzer, gong, horn, ete,

Control box, remote tuning control, etc.

BA
BB Secondary Battery

BZ Audible Signal Device
c Control
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CcA Sonar Commutator
Assembly

CB Capacitor Bank

CG RF Cable Assembly

CH Drawer/Door Chasis

CK Crystal Kit
cM Comparator
CN Compensator
ce Computer

CR Crystal
cu Coupler

cv Converter

ow Cover

cX Non-RF Cable
Assembly

cY Case or cabinet
D Dispenser

DA Electrical Dummy Load
DT Detecting Head

DY Dynamotor

E Hoise

F Filter

FN Furniture

FR Frequency Measuring
Device

G Power Generator

GO Goniometer

GP Ground Rod

H Handset, Headset,
or Chestset

HC Crystal Holder

HD Environmental
Apparatus

10 Non-CAT Type
Indicator

IL Insulator

M Intensity Measuring
Device

1P CRT-Type
Indicator

J Junction Device

KY Keyer

LC Line Construction Tool

LS Loudspeaker
MA Magazine

™MD Madulator, Demodulator, Device to vary amplitude, frequency,

Table I1. One- and Two-Letter Umt/Component Classifications

All types Coder, Decoder, All types and composites
Interrogator, or

Power Supply, etc. Transponder Group

RF cable, waveguide, transmission line, oy* Radar Set Group Where applicable, use a more

etc., with connectors definitive indicator such as OE, OR,

Framework which accepts {but does not OT, etc. L7y

include) plug-in modules. Circuitry 0z* Radio Set Group Where applicable, use @ more definitive

and/or receptacles may be included. indicator such as OE, OR, OT, etc..

This is not a storage facility or PD Prime Driver Diesel motor, electric motor, gasoline

blank chassis. engine, synchro, etc.

Kit of crysals with holders PF Pole Fitting Cable hanger, clamp, protector, etc.
res two or more signals PG Pigeon Article Container, loft, vest, etc.

Electrical and/or mechanicsl compensa- (Obsolete)

tion, regulation, or attenuation i

Electronic and/or mechanical mathe- PH Phowaphi: Article Camera, projector, sensitometer, etc.

matical computing device

Crystal, in 8 crystal holder LI Where appli use a more definith

'“‘Dﬁ"m matching device, directional indicator such as AM, R, T, etc.

coupler, etc. Fower G ibrator

Electronic device which changes phase, 27 Supply m&;’,‘n mx,c etc.

amplitude, or frequency; or changes PT Plotting Equi a2 power equi other than

from one medium to another dynamator or motor generator

5:?.:!:). cover, nacelle, radome, R Receiver All types except telephone

Cable with terminals, test lesds, or B e i D e i i

composite cable with non-RF and

ket magnetic, mechanical, sound, tape,

wire, etc.

Rigid or semi-rigid structure for RE Relay Assembly Elecmcd slectronic, etc.
enclosing of carrying equipment RF Radio Freq Y of an AF circuit.
Bombilet, chaff, flare, leaflet, Component wmg applicable, use a more definitive
napalm, etc. indicator.
RF or non-AF test load RG RF Bulk Cable RF cable, transmission line, wave-
Hydrophone, megnetic pickup, search guide, etc., without terminals
coil, etc. (see RF) RL Reeling M n for di g and rewinding
Power supply antenna wire, field wire, recording
Sonar hoist mh’, etc. wire, recording tape, etc.
Bandpass, noise, telephone, wevetrap, RO Recorder Disc, facsimile, film, graphic,
etc. magnetic, mechanical, sound, 5
Chair, desk, table, etc. wire, etc. s
Frequency meter, tuned cavity, stc. RP Reproducer Disc, facsimile, film, graphic,

3 . magnetic, mechanical, sound, tape,
Electrical power generator without wire, etc.
prime mover {see PD and PU) RR Reflector Confusion, target, etc., but not
All types antenna reflector (See AS)
Ground rod, stake, etc. RT Receiver-Transmitter Compaosite radio/redar receiver and
Includes earphone transmitter

s Shelter House, tent, etc.
Crystal holder, less the crystal SA Switching Device Impact, manual, motor-driven,
Cooling, dehumidifying, heating, pressure, etc.
pressure, vacuum, etc. SB Switchboard Fire control, panel,power, telephone,
Calibrated dial, calbirated meter, etc.
indicating light, etc. R 5G Signal Generator Noise generator, test oscillator, stc.
Feedthrough, standoff, strain, etc. (See O
Fiel rensity meter, noise meter, SM Simulator Aircraft, flight, signal, target, etc.
slotted line, SWR gear, etc. SN Synchronizer Device to coordinate two or more
Azimuth, elevation, panoramic, etc. functions
3 & d ST Strap Harness, etc.

Jack box, junction box, terminal su Optical Device Boresighting scope, periscope, pro-
box, etc. . - jector, telescope, etc.
Coder, electrical keyer, electronic T Transmitter All types, except tieephone
keyer, interrupter, mechanical TA Telephone Apparatus Miscellaneous telephone equipment
keyer, etc. TB Towed Body Buoy, fish, peravane, target, etc.
Cable plow, etc, : TC Towed Cable Articulated towing strut, faired
Intercornmunication station, cable, etc.
enclosed loudspeaker, etc.M T Timing Device Electronic gate, electronic timer,

Magnetic tape, magnetic wire, etc. mechanical tirmer, multiplexer,

ranga device, etc.

or Discriminator or phase te identification only when
ME  Meter Mtiltlater s powar metsr VOMAVTVI | oot elrenstarmen Swoaats i
5 Atc. 5 TG Positioning Device Tilt and/or train assembly
MF Magnet or Magentic Electromagnet, magnetic tape or TH Telegraph Apparatus Miscellaneous telegraph equipment
Field Generator wire eraser, permanent magnetc, etc. TK Tool Kit - Miscellaneous tool assamblies
M1 Micraphone Hand, radio, telephone, throat, etc. TL Tool All types, except line construction
MK Miscellaneous Kit Maintenance, modirication, etc., Lcy
except crystal (CK) and tool (TK) TN Tuning Unit Antenna, receiver, transmitter, etc.
kits. TR Transducer Magnetic head, phono pickup, sonar
ML Meteorological Barometer, hygrometer, scale, transducer, vibration pickup, etc.
Device thermometer, etc. {See H, LS, and M)
MT Mounting Frame, mount, rack, stand, etc. TS Test Set Test and measurement equipment not
MU Memory Unit All types otherwise categorized
MX Miscellaneous Otherwise um:luss'dim_i equipment, IT Teletype or Miscellaneous facsimile, tape, tele-
Equipment including subassemblies. Use a Facsimile type and similar equipment
definitive indicator instead of MX, TV Tube Tester All types
if possible. ™ Tape and Recording Electrical tape, insulating tape,
(o] Oscillator Blocking, master, mu ivibrator, etc. Wire recording tape, splicing tape,
iSu SG for test nsmllalur] recording wire, etc.
0A*"  Miscell ise unclassified Foup Usez v Audio or Power Adapter, plug, receptacie, socket,
Group definitive indicator instead of DA, Connector tee, union, etc.
if possible. UG RF Connector Adapter, choke coupling, elbow, flange,
oB* Multiplexer and/or All types and composites plug, socket, tee, union, etc.
[Jarnul!nplaxer Group v Vehicle Cart, dolly, trailer, truck, etc.
oc ic Device Bathy etc. vs Visual Signalling Fllgszl serial panel, signal lamp,
0D* Indac-m:r Groun All types Equipment
OE*  Antenna Group All types WD Two-Conductor Cable mm: cable and cordage in bulk
OF* Adapter Group All types (See RG]
oG* Amplifier Group All types WF Four-Conductor Cable Non-RF, cable and cordage in bulk
OH®  Simulator Group All types (See RG]
oJ* Console or Console All types wM Multiple-Conductor Non-RF, cable and cordage in bulk
Group Cable (See RG}
OK* Control Group All types ws Single-Conductor Non-RF, cable and cordage in bulk
oL* Data Analysis or All types Cable {See R ARG}
Data Processing Group WT Three-Conductor Non-RF, cable and cordage in bulk
OM*  Modulator and/or All types and components Cable {See RG}
ON* Interconnecting Group All types M Impedance Measurement Measures C, L. Q, R, power factor,
oP* Power Supply Group All types Device etc.
.
8%. ;m%m ::: 33 *Represents a collection of items which are part of {or used withl a system/set ora
oS Oscilloscope Scopes for general test use series of system/sets.
oT* Transmitter Group All types The S &) 2 ificetion & ly. identified 1o the
ou* Conwerter Group All types 2 /set it is i for by a slant bar and the identification of the
OvV*  Generator Group All types except powergeneration sysl,am or set. Asan examole the AM y?unps-suntw is a synchro signal amplifier
OW*  Terminal Group Radio, teleg etc. igned as part of the APS-BOA (V) airborne search radar system.
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The Horizo

[ .>> .

Ouitput L

Warren L. MacDowell W2A0O0
11080 Transit Road
East Amherst NY

Many amateurs who are not fortunate
enough to be wealthy will find this

article of interest. Many of us desire higher
power so as to cut through the QRM
present on 20 meters but do not have the
spdre tash to purchase exotic tubes such as
thé 4-1000, 4-400, etc.

It has long been known that it is
possible to parallel various tubes such as
the 807 or 1625 and create an operable
linear. This linear is merely a modern
version of this paralleling circuit which
works well and is simple and inexpensive tor

construct. In addition to this, the unit
exhibits no instability.

With a well stocked junkbox, the
average amateur should be able to

construct this amplifier for under $20.

I concentrated the design of the linear
shown in Fig. 1 about the 6JE6 tube,
which is commonly used as the horizontal
output tube of many of the present color
television receivers on the market. The
specifications of the 6JE6 from tube
manuals do not show it as a powerhouse.
When looking at the size of the plate on
the 6JE6, it becomes apparent that it must
be capable of a good amount of dissipa-
tion. Also, as a pentode, it would have the
necessary isolation between cathode and
plate that is required for unneutralized
operation. We are grounding all the grids,
so essentially the tubes are working as
triodes for this application.

Six of the 6JE6s are paralleled in the
final. All of the grids are grounded directly
to the shell of the 9-pin socket. It is
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inear

essential that these grids are grounded as
close as possible to the shell of instability
will result. Simply bend down the socket
pins and solder them directly to the shell.

I attempted to operate the cathodes at
ground potential; however, the resting
current of the linear was in the neighbor-
hood of 225 mA — which, of course, is
excessive. The choke that isolated the
cathodes from rf ground is wound on a
half-inch piece of ceramic stock 4 in. long.
Fill the entire length of this with 26 AWG
enamel wire. It was necessary to bias the
cathodes of these tubes to lower the resting
current to 80 mA. This was done with the
use of two 7582, 160W wirewound resistors
in series with the cathode choke to ground.

\faoo ANT

178 in. SPACING
00|

:;;'5 KV

Fig. 1. Schematic diagram of the “horizontal-
output” linear amplifier.
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(These large resistors are only $2.50 each.)

At this point, you may think that it
would be easier to bias the grids. I tried
this but instability resulted. Also, it is
easier to solder in two large resistors than
build an entire bias supply. In operation,
these two resistors run very cold even at
500 mA instantaneous current.

It was necessary to use parasitic chokes
in the plate lead of each of the tubes.
These are constructed from 5 turns of 14
AWG copper wire (2 in. diameter coil)
around a 9282, 1W resistor. With these
chokes in the circuit, there is no trace of
parasitics.

The plate rf choke is also homebrew. In
fact, it is identical to the cathode rf choke.
This is mounted at a central point in the
group of tubes and is bypassed to the
chassis with a 0.001 uF, 6 kV disk ceramic
capacitor. The dc blocking capacitor (rf
coupling) is merely a TV “doorknob”
capacitor rated at 500 pF, 30 kV.

The final tank coil is constructed from 5
turns of % in. copper tubing, 2 in. in
diameter. This is resonated in a pi-network
configuration with a 50 pF variable for
resonance and a 300 pF broadcast variable
for antenna loading. Make sure that the 2.5
mH choke going from the output lead to
ground is in the circuit or a brilliant display
of fireworks will occur in the test stages of
this rig.

8H
500 ma

o 8/1500v ';Il., 8/1500V

600 PIV
LS 500 mA

600V
500 mA
6.3V
Lo
OFF I1SA
nrv l -— nrv
Y ¢

Fig. 2. Linear power supply,
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The power supply (Fig. 2) uses a 1 kV
secondary, 500 mA power transformer.
You probably could use two identical TV
power transformers phased in parallel to
achieve the necessary current capability.
We were fortunate enough to have this
transformer lying about from a military
regulated supply. With | kV going into the
diode rectifier bridge, the output voltage
will fall at approximately 1.3 kV with 80
mA of resting current and will drop to 1
kV when the linear is drawing 500 mA. Of
course this represents S00W dc input, or 1
kW sideband power.

The bridge consists of bargain silicon
diodes which are rated at 600 PIV, 500 mA
each. In each leg of the bridge, four of
these diodes are in series and equalized,
which gives each leg a 2.4 kV rating. Each
diode is voltage equalized and protected
from surge and transient spikes by parallel-
ing 470 k&2, 1 watt resistors and .001 uF,
600V disk ceramic capacitors about the
diode. The high voltage is activated by
grounding the negative side of the bridge
with a toggle switch. Filtering is achieved
through two 8 pF, 1.5 kV oil-filled capaci-
tors and an 8H, 500 mA filter choke.

It may sound surprising but each of the
6JE6s draws 2.5A of filament current at
6.3V ac. When you consider that there are
6 of these, it takes 15A at 6.3V to keep
these bottles heated. Make sure that the
filament transformer is adequate to handle
this current.

When tuning up the linear, apply drive
to the input and resonate it as with any
final. There should be no current drawn
above 80 mA with no drive applied. Do not
hold the linear at 500 mA for any length of
time as it will overheat the finals. The
linear is designed for CW or sideband
operation where the average will be much
lower than 500W dc. Of course the rf peak
will be 1 kW in this mode.

I have been driving this linear with a
DX-35 in CW mode and have had fine
reports with a clean signal. This indicates
that SOW drive will excite the linear nicely.

The simplicity and performance of the
linear will make it well worth the time and
effort of construction.

... W2A00 =
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SR-2000 that’s what. the Hallicrafters SR-2000 trans-
ceiver is packed with watts. 2000 watts. that's WATTS
of power. you can buy it today.

FEATURES: < 1 KC readout » ex-
clusive RIT (Receiver Incremental
Tuning) ¢ AALC Amplified Auto-
matic Level Control e built-in
Noise Blanker e 100 kHz crystal
(1§ calibrator, VOX, PTT, Break-in CW
e < 1 uv sensitivity for 20 db S:
N/N e compact rugged cabinet
2000 watts SSB, 1000 watts CW
in a package only 73 x 16% x 15
inches « P-2000 AC power supply
including built-in speaker, final
amplifier plate metering, 110/220
VAC e See WATTS UP at your lo-
cal Hallicrafters distributor today.

7he hallicrafters co. | 7 600 HICKS ROAD
A Subsidiary of Northrop Corporalion ,.«/—7 ROLLING MEADOWS, ILLINOIS 60008




DX AMERICA FIRST

Rev. Robert O. Gardiner W6LZJ
595 E. Pacific Coast Highway
Long Beach CA 90806

ne of the real thrills offered to the
Olicenscd amateur radio operator is the
opportunity to work DX. That thrill is
trebled when the DXing is done from some
exotic out-of-the-way place. Unfortu-
nately, most of us have neither the time
nor the money to travel extensively
.. .crossing oceans to far-flung islands or
dense jungles. We may never visit the other
continents nor hope to ham from the
moon. However, there is nothing to pre-
vent any ham from sharing in the thrill of a
DXpedition within reach of simple trans-
portation, in short vacation periods, and
best of all, within the range of the billfold.
The wife permitting, the rig usually
accompanies the family on every summer
vacation. Installing the antenna and rig is as
important as setting up the tent and
preparing the first meal. The working of
DX is fairly simple if the equipment
includes the low frequencies. If you have
never taken 6 and 2 meter equipment as
vour only station on a DXpedition you
have missed one of the most exciting and
interesting pleasures in all of ham radio.
Because of the short distances normally
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covered by VHF rigs, a good antenna is
recommended. On the other hand, the
smaller dimensions make this an easier
anfenna to pack along with all the other
gear. Having decided what is to go, it is
well to talk over with the rest of the family
where the vacation is to be spent. If you
are fortunate enough to live near a large
lake or on either coast, an island makes an
ideal hideout for the family and for ham-
ming.

Recently, we made such a decision; and
since we lived in New England, we decided
to visit the island of Matinicus, 25 miles off
the coast of Rockland (Maine). The old
Merc was laden with clothes, the Clegg
Zeus, Interceptor, a borrowed 40 ft mast,
miles of stranded aluminum guy wire and
coax, a CDR rotor, all the tools I could
pack, and a 1.25 kW alternator manufac-
tured under the name of Zeus. We had
written ahead to the skipper of the Mary 4
making reservations for the 7:45 a.m.
departure on August 1.

On the ferry next morning, I heaved a
real sigh of pleasure when I noted all our
things safely loaded on deck. Paint cans, a
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live chicken or two, and tons of fresh foods
were stacked between piles of building
materials, plumbing supplies, and the raw
materials for lobster traps and floats. When
the morning sun came out through the fog,
an island appeared on our starboard. Up to
then we had been aware of an occasional
bit of something floating in the grayish
water, but with the clearing fog, we could
make out literally hundreds of multi-
colored lobster floats bobbing in the cold
blue water of the Atlantic.

What before we had only heard as a
chug, chug, chug now turned out to be the
lobstermen’s boats as they visited their
traps. We were to learn more of these men
and their adventures later in our stay on
the island. I was told that each lobsterman
makes and paints his own floats and
unerringly travels to each one marking a
lobster 'trap baited and lying on the sea
bottom. For the life of me, I could never
tell how he knew where each was placed as
he looked for the trap in the fog. I was told
they never lose one except to a storm.

By this time we had become accus-
tomed to the fascinating accent of the
other passengers. They were mostly natives
of Maine who lived on Matinicus or who
were visiting their families and friends on
the island. Our skipper was apparently too
busy avoiding the rocks which began to
appear more numerous as we neared our
destination. The island is approximately
three miles long and about a mile across.
The skipper brought us deftly through the
maze of other boats in the harbor, and at
last — three hours from the time of our
departure — we arrived at the dock. I
immediately learned that if I was to have
assistance in getting my freight off the
ferry, I would have to pitch in and help
unload the boat. After the restful trip and
the invigorating air clear of all man-made
impurities, | was ready to work and joined
in the line relaying the cargo from hand to
hand until all was now dockside.

Our letter affirming our desire to rent a
small cottage, the only one then being
offered to let, had brought an accom-
modating fellow, Mr. Bunker, down to the
dock with a pickup truck. He helped me
load our gear, and with the family riding in
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front with him, I hopped into the back and
bumped along over the dirt roads taking in
the view of land and sea.

One of the things we learned about
vacationing on a small island in New
England is the importance of buying all
necessary provisions for the larder at the
local store. We had heard of those who
came up from New Jersey and Long Island
in the summer time bringing cases and
boxes of canned goods with them. This not
only alienated the local people whose
economy depends on the local store, but
was also costly as by the time the food was
carried on the ferry the price of it was
higher than at the local store. Also, the
local people were unhappy to the point of
refusing transportation to the outlying
camp. All our goods were hauled free by
our landlord, Mr. Bunker, and he took us
back to town so that we could do our
grocery shopping, and later delivered it for
us.

We were now safely established in our
vacation coftage on the shore of a small
cove with a northeast exposure allowing us
to see nearby Birdrock better known as
Gull Rock, Cannonball Island, and Ragged
Island. We had a late lunch, had the freezer
section of the refrigerator (which ran on
bottled gas) well stocked, the ham gear set
up in one corner of the front room near
the fireplace, when Mr. Bunker drove up
with a five-gallon can of gasoline and two
quarts of motor oil for the alternator. We
were all set to begin our DXpedition
except for installing the antennas.

News fravels fast in New England, and it
travels even faster on Matinicus. I was
wondering how one man, one woman, and
a lad of fourteen would get the 40 ft
telescoping mast erected, guyed, and sport-
ing two beams without accident. Ed, the
junior op, mentioned that there was a man
coming along the shore and into our cove.
In that delightfully informal way that the
people of Maine have, he introduced him-
self and then said, “I hear you have some
radio equipment with you.”

Not being short of words myself, I
quickly introduced him to the family and
then the ham gear. He was Charlie Pratt,
the local telephone man on Matinicus. He
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NOW...you can have the complete

line of Swan amateur equipment at

FACTORY DIRECT PRICES

Our value engineering and advanced
methods of production are not restricted
to our manufacturing efforts alone. One of
the bases for our success has been our
ability to market products equal or supe-
rior to other makes, at a lesser cost to the
amateur.

The introduction of foreign made prod-
ucts, sold on a direct basis, has offered an
interesting new challenge to our market-
ing department, and we believe they have
developed the ideal solution,

Introducing Swan’s new
SALES PROGRAM -
You can now buy any Swan eqmpment

Swann

ELECTRONICS

A Subsidiary of Cubic Corporation

SWAN Factory
305 Airport Road
~ Oceanside, CA. 92054 :
- Phong; (714} 7577525
 Eastern Office :
P.O. Box 151
Freehold, N.J. 07728
Phone: (201) 431-0707

direct from our factory at substantially re-
duced prices. If you wish to trade, or de-
sire individual financing, purcha -
Swan equipment from one o
ized Swan dealers, ata price sahgh_ =
than the factory price. Either way, you are
now able to have proven, American made
amateur radio equipment, at prices com-
petitive with any foreign made products.

Write for our 1971 Swan catalog. It con-
tains photos, descriptions, specifications,
and the new Factory Direct Prices for every
piece of equipment we make. (Did you
know Swan manufactures over 50 differ-
ent pieces of amateur radio equipment?)

F-SWAN Electronics, 305 Airport Road,
Oceanside, CA. 92054 Phone: (714) 757-7525
Gentlemen:

Please send me the 1971 Swan catalog.

Name
Street
Gty
State.

Call

i o, o S . B — —
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I
I
I
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Versatility plus!...in a
Meter FM Transceiver

.. . IN THE FIELD

2

M

Sm TRANSCHIVER
| say|

: |

5

The TR-22 is a 2-meter VHF-FM completely transistorized, compact,
portable transceiver with capacity for six channels. It can be used
over the shoulder, mobile, or in your home. Has a built-in telescoping
antenna, and S0-239 connector provided for external antenna. May be
used barefoot or with accessory two-way amplifier. Operates on ex-
ternal 12 VDC or on internal rechargeable nickel-cadmium batteries.
Has built-in 120 VAC 50-60 Hz battery charger.

SPECIFICATIONS
GENERAL e Frequency Coverage: 144-148 MHz e B channels, 3 supplied:
(1) Rev: 146.94 MHz, Xmit: 146.34 MHz; (2) Simplex: 146.94 MHz; (3)
Recv: 146.76 MHz, Xmit: 146.34 MHz e Frequency modulation e Push-
to-talk Xmtr Control @ DC Power Drain: Rcv: 45 mA, Xmit: 450 mA e
Power Source: 12 VDC =+ 20%; 120 VAC 50-60 Hz (for recharging nickel
cadmium batteries only.) e Size: 53&” x 25/1s" x 7", Wi: 334 Ibs.

RECEIVER e Completely transistorized crystal controlled double conver-
sion superheterodyne circuit. @ 1st IF 10.7 MHz @ 2nd IF 455 KHz o
Antenna Input Impedance: 50 ohms e Sensitivity: 1 microvolt or less
for 20 dB S+N/N ratio e Audio Output: 0.7 watt at 10% or less dis-
tortion @ Built-in speaker.

TRANSMITTER e RF Output Power over 1 watt e Frequency Deviation
adjustable to 15 kHz maximum; factory set to 5 kHz.

*PRICE OF TR-22 INCLUDES: Dynamic
Microphone, Over-the-Shoulder Carry-
ing Case, 120 VAC and 12 VDC Power
Cords, Speaker/Headphone Plug, and
10 Nickel-Cadmium Batteries.

AT YOUR DEALER’S!

R. L. DRAKE COMPANY [e&a) ] jioficarasueet

Model AA-22 Accessory Amplifier $149.95. Im-
N proves receiver sensitivity and rejection of un-
2 desired signals. Provides at least 25 watts output
with ¥ to 3 watts drive. Fully automatic.

Model MNK-22 Mohile Mount for TR-22 $6.95




had singlehandedly installed telephone
wires throughout the island to all the
residents who for a small sum per month
could keep in touch. In the meantime, the
telephone company on the mainland had
installed a microwave telephone station on
the island and employed Charlie to take
care of the power generators and make
periodic checks by radio with the home
office. He also was the designated Civil
Defense contact for the island and the CD
net on the mainland. His interest in ham
radio had led him to visit us and glad I was
to see him. He said he would help me get
the antenna up; and with Bette, Ed, and
me on the three guy wires, Charlie did
what [ have never since seen done. He
stood on the next to the top rung of a
small ladder which in turn was leaning
untied against the mast. We had guessed
the approximate lengths of the remaining
guy wires which were fastened at the top
of each 10 ft section except the last one.
The 2 meter beam was at the top and
spaced below was the 6 meter “hilltopper.”

Charlie, although short of stature, is
sturdy and his years of pulling up his
lobster lines have developed muscles I
don’t even have. He would give a tug on a
10 ft section of mast, hauling along the
antenna; guy wire, and coax. And up it
went!

It still is hard to believe as I think back
on it, but there it stood, and well guyed
too, as it turned out. We had one whale of
a summer thunderstorm with wind and
lightning during our stay one memorable
afternoon.

Qur first' contacts were strictly local
Maine coastal stations, and evoked some
comment since Matinicus had neither elec-
tric power nor licensed amateurs. Every
expedition is subject to minor irritations
and difficulties, and ours was no exception.
About the second day on the air the Clegg
Zeus went dead without a sputter. Charlie
again proved himself a ham’s best friend.
When he came over after his day out in the
lobster dory, he learned of my problem
and asked if I could use a VOM. I traced
my difficulty to one of two ballast tubes in
the modulator power supply. Since the
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ferry makes its trip to the island on
Tuesday, Thursday, and Saturday, sending
and receiving an order by mail would mean
at least a week off the air.

The island’s 6 meter rig was connected
to our antenna, the beam pointed south-
east, and attempts were made to make a
contact with one of my buddies, K1WPS,
Murray of Marblehead, Massachusetts, who
knew | was on the island and would be
looking for my signals. As it turned out, I
heard two of my friends in New
Hampshire. It was difficult to break them
as they lived on opposite hills from one
another and I was not giving them more
than a few watts of antenna power. Before
they did sign off, I managed to get through
with my order for replacement tubes and
asked them to pass the traffic on to
Murray.

The very next ferry had a package
addressed to me with the necessary ballast
tubes. Needless to say, we had no more
technical difficulties for the rest of our
stay. I was able to get into Massachusetts
regularly several times a day and with no
trouble each evening except one. I learned
that every ham with any kind of gear on 6
meters was trying to raise K10XK/l on
Matinicus Island. The QSLs began to come
in from Long Island, New York, Con-
necticut, Rhode Island, Maine, New
Hampshire, Vermont, and with some par-
tial openings customary in August I
worked North and South Carolina and
several other southern states.

The real thrill of the DXpedition came
one night as I was in QSO with a fine YL
camping with her father in southern Maine
when I heard a breaker calling me from
W2-land. I had several contacts with other
2s and 3s on what appeared to be a very
effective aurora. Suddenly, they were gone
and I was in contact with the midwest. In
short order I was working stations at the
rate of four or five every two or three
minutes. Each time that I signed over it
was like turning on the switches on ham
rigs all over the counfry. In a matter of
moments every ham who could copy my
signals was calling: “Hi Bob, do you copy
WAQXXX?”

I had to do what you have heard Wayne
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WHEN IT COMES TO ANTENNA SYSTEMS... IS YOURS

a space problem? a budget problem? an applications problem? an installation problem?

or simply a problem of where to buy?

Y our one-stop solution is ANTENNAS, INC.

Exclusively specialists in radiating systems, complete systems or any component part.
Arrays—complete or in kit form, guads, yagis, dipole assemblies, verticals—fixed or mobile, towers,
masts, rotors, guy and control cable, transmission line, coax relays and switches, connectors and
adaptors, test gear, technical publlcatlons corrosion resistant hardware, corrosion proofmg chemicals,
insulators, installation and wiring hardware, aluminum tubmg and piate wire, and much, much more.
If your requirements are for a complete system, major components, or the smallest yet important

piece of hardware—

ANTENNAS,

Qur prices and deliveries are hard to beat .

INE Dept. B, 512 McDonald Road
e Leavenworth, Kansas 66048.

. anywhere.
ANTENNAS, INC. can be your one-§top,

$2.00, refundable, first order.

single-source. Write today for our catalog
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Green and all those other fellows do who
go on rare DXpeditions. I began looking up
and down the band 20—30 kHz to find one
voice among the many that could be
copied. You will readily imagine my sur-
prise the following morning when I learned
that Massachusetts had had no opening on
six meters that eventful night, [t was the
only night I didn’t keep schedules with my
friends in Massachusetts.

I hesitate to close this account without
telling you that we witnessed the fiery
results of what appeared to be a feud on
the neighboring Ragged Island. It seems
that whenever there are claim jumpers or
perhaps more appropriately trap robbers,
all hades breaks loose on their Maine
Islands. Whole families have been known to
disappear and never be heard of again on
their home island. It was one of those
beautiful clear days with a soft breeze
blowing across our cove. I could hear the
ignitions of the engines on the lobster
boats buzzing in my speaker sometime
before they crossed into sight of the
cottage. I looked out the window to see if
the lobsterman was going to enter our cove
and spotted instead a wisp of smoke where
I thought there shouldn’t be any. I rushed
out to the bank which protected us from
the storm’s high waves during inclement
weather, and caught a good view of what
by now was obviously a great fire burning
on Ragged Island. What I had thought was
a boat’s ignition proved to be the Coast
Guard plane flying back and forth
observing the blaze at Creehaven,

Later that day we learned at the general
store that one of the residents of the
neighboring island had somehow made
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enemies who took advantage of his absence
from the island to burn his house down. So
you see fellows, and gentle readers, all is
not always sweetness and light, calm and
peace, even twenty-five miles out in the
Atlantic. Should you care to walk the trails
among the blue spruce, pick wild blue-
berries, and strawberries, and apples, and
feast on Aunt Lizzy’s homegrown vege-
tables, I think that I should warn you.
Today you don’t need to take your own
generator for there’s power on the island
now. Right, you guessed it; Charlie Pratt,

the telephone magnate and lobsterman
supreme, the CD chief, and antenna instal-
ler, is the new utility expert. He has
installed power lines to each home and no
longer do the residents have to run gasoline
powered washing machines nor generate
power for their color TV. I had the honor
of being the first ham ever to have his
signals read on a color TV on Matinicus
Island. Fortunately, the owner of the TV
was more intrigued by the situation than
the ones I have met with at home. (Besides,
if I remember correctly, he was Charlie’s
uncle — and Charlie could square any-
thing.)

We had planned to return to our cove
the next year, but our inquiries about the
cost of such a cottage led to an unantici-
pated early purchase by the judge who had
been renting it in all the previous years. We
can’t go back to that cottage, but I know
we shall never forget how we spent an
August “down Maine” and met one won-

derful lobsterman ftrying out our own
version of DX America first.

W6LZIm
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I n the past I have read many articles
about phone patching. All of these had
some form of actual wire attached to the
telephone company lines. Similar attach-
ments are needed for the commercial
patch, either in kit form? or purchased as a
complete and finished piece of gear®.
Another point which was hammered at,
was the impedance matching to the tele-
phone lines, which seemed to scare me
away more than anything else. Then there
was the fact of a $20 to $30 outlay for the
patch (I always found something better to
do with the $20 or $30).

In my travels along the shelves of
used-book stores, I came across an article3
which seemed, with a little revision, to be
just what I wanted in the way of a patch
without any of the bugaboos I had read
about in the past. The cost turned out to
be not a single red cent and nothing was
wired into the precious lines of the tele-
phone company. | will attempt to go
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R. L. Morgenstern WA2EAW
141-60 73 Avenue
Flushing NY 11367

o

through my construction of the patch as I
revised it and present the problems that
showed up and what I did to clear them

up.

The construction is simple, straightfor-
ward and noncritical. The heart of the
patch as [ constructed it was a used
automobile ignition coil. New, an ignition
coil can cost about $9 or more. This cost
can be avoided by asking a local service
station operator for a used, discarded
ignition coil. Maybe I was fortunate in the
first coil I tried. A few may have to be
checked out. The coil that was given to me
was grease covered. I wiped it clean and
used steel wool to clean the 3 terminals.
One binding post terminal is primary posi-
tive, one is common negative, and the third
is the “tower” secondary positive. The
continuity of the primary and secondary
coils are tested with an ohmmeter to see if
it is shorted beyond use. The primary
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positive to common negative was about
1.582. The tower secondary to common
negative was about 10 k. The remaining
needed parts for the patch came from the
overflowing junkbox. These were:

1. About 40—50 ft of thin enameled wire. I
used 24-gage because I had a spool of it,
but any small-size wire can be used if it is
insulated and not so fragile that it breaks
with a small amount of abuse.

2. Two-conductor shieled wire about 18 in.
long.

3. Two alligator clips.

4. A two-conductor coiled cable, the kind
that contracts when not in use and can be
pulled out to a length of 3—4 ft on
extension. I took this from an old tele-
phone. This was used only as a matter of
neatness. The patch will work just the same
without it.

5. Assorted nuts, bolts, washers, tape, etc.

Construction

Clean up the ignition coil, check it out,
and set it aside. Using the 40—50 ft of
enameled wire, I left a lead of about 2 ft
and started to wind the remainder of the
wire around the earpiece of the telephone.
I found that if I confined my turns to the
screw-on cover of the earpiece and not let
my turns work their way on to the hand-
piece, it was much easier to remove and
tape the turns together. I made about 60
turns of wire around the earpiece rim and
left about a 2 ft lead when I finished.

LI ST

|

PTT

AMAAANA,
YYYYYY

Fig. 1. Schematic representation of induction
patch.

I had precut four pieces of tape about 1
in. long and as I lifted part of the formed
loop from the earpiece I bound that
portion of turns together with the tape.
This was repeated at four spaced intervals;
as the wire loop was completely removed
from the telephone it retained its shape. I
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was now able to replace this loop back on
the earpiece with slight pressure.

The phone patch works even with this
induction loop held about ¥ in. away from
the earpiece. So do not worry if the loop
will not go back onto the earpiece and fit
as it did before removing it.

~ LI

i, @Q_r//m//

PTT

LI-INDUCTION LOOP
TI-AUTOMOBILE [GNITION COIL

=1

Fig. 2. Pictorial schematic shows patch con-
nections.

If the coiled cable is used, the following
steps should be taken. The coiled cable I
used had four conductors: two white, one
pink, and one black. This was great because
I only needed two of these and this meant
I had a built-in color code. | removed the
insulation from both ends of the pink and
black wires. The ends of both white wires
were cut short to be out of the way. After
removing the insulation from the wires I
discovered that these wires are special in
that they are multistranded and that every
two strands were braided with a thread.
This thread was unraveled by rolling the
two wires between the fingers. The freed
thread is cut away.

After all the ends were ready for solder-
ing I found out I could not solder these
wires. In order to secure the induction loop
to the coiled cable I first cut the lead
lengths on the induction loop down to
about 4 in. and steel-wooled the enamel of
the last 2 in. A homebrew binding post was
made to secure the induction loop leads to
the coiled cable leads. Two such binders
were needed. These consisted of a small
bolt, long enough to accommodate two
washers, the two leads to be united, and a
nut.

One washer was slipped on the bolt up
to the head of the bolt, the two wires were
wound on the shaft of the bolt up close to
the washer, one lead from the induction
loop and one lead from the coiled cable. (It
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does not matter which lead goes to which
wire of the loop.) The second washer is
slipped on and the nut follows this and is
tightened to clamp the two wires between
the washers. The remaining lead from the
induction loop and the remaining wire
from the coiled cable were united in the
same way.

We now have, if you used the coiled
cable, one induction loop attached to the
end of a coiled cable, If the coiled cabled
was not used, vou have an induction loop
with 2 ft leads, cleaned of insulation for
about 2 in. at the ends.

The free ends of the coiled cable or the
ends of the induction loop leads are now
attached to the ignition coil binding posts.
It does not matter which lead goes to
which of the following binding posts. One
lead to the primary positive and one lead
to the common negative. The primary
positive post can have its nut tightened at
this time, but leave the nut on the common
negative loose. Prepare a 2 in. length of
insulated wire with an alligator clip on one
end and no insulation on the other for
about % in. This bare end is placed around
the binding post of the common negative
and the nut is tightened.

Remove the tower terminal and clean it
with the steel wool. Prepare another insu-
lated wire as just done. I soldered this wire
to the inner portion of the tower conduc-
tor and I replaced the conductor inside the
tower. These last two leads that are from
the tower terminal and the common nega-
tive [ elected to connect to my mike PTT
switch because this saved me the trouble of
going into the rig and it also provided me
with an extra control switch in addition to
the PTT switch on the rig.

The preparation of the mike to the
ignition coil is the final step in completing
the patch. On the breadboard circuit I used
two separate wires for this step without
any problem.

The PTT switch on my mike is on the
upright hand grip. The hand grip is hollow,
so this is ideal. I unscrewed the PTT switch
and pulled it away from the hand grip to
expose the switch tie points. At this time
both ends of the shielded cable were
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prepared. One end of the shielded cable
was slipped up the hollow center of the
hand grip from the bottom of the open
base and fished out the hole of the PTT
switch. My PTT switch has two tie points,
and one of the leads was soldered to each
tie point. It makes no difference which
wire goes to which tie point. I did not
solder the braid of the shielded cable to
anything. It was cut back close to the
insulation to get it out of the way, because
I found that if I touched it when the rig
was on VOX my rig went into the transmit
mode. The PTT was replaced after making
sure that there were no shorts and solder
bridges.

The remaining end of the shielded cable
coming out of the bottom of the mike has
the end prepared as follows; about 3 in. of
outer insulation and the shielding braid
were removed. The remaining insulated
wires were cleared of insulation for about
14 in. These ends were each given a coating
of solder to keep the strands from wander-
ing and to give it some strength. Some 1/8
in. spaghetti from the junkbox was cut to
give me two pieces each about 2} in. long.
These were slipped over the soldered tips
of the shielded cable conductors and
pushed back far enough so that the bare
wire was exposed. Do not connect the
leads from the shielded cable to the igni-
tion coil at this time.

I turned on the rig and while it was
warming up I placed the induction loop
over the earpiece of my telephone. This
was a real live telephone. I replaced the
telephone handpiece to its cradle to kill the
dial tone. I tuned to an unoccupied fre-
quency and tuned up the rig. I placed the
PTT switch on the rig in the OFF position
and the PTT switch on the mike in the ON
position. I then attached the two alligator
clips from the ignition coil to the leads
from the shielded cable just installed in the
mike.

I advanced my mike/CW level just a bit
more than [ usually have it during normal
voice operation. [ now placed the rig PTT
switch in the active position which is VOX
on my HW-100, and I heard a hum in the
speaker which was never there before. I
will get back to the hum later. I lifted the
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MORE RANGE . . .
with NO NOISE

CUSTOM SYSTEMS
KITS ® ACCESSORIES

/

ELECTRO:"
SHIELD

ELIMINATE IGNITION NOISE

ELECTRO - SHIELD®
YOUR ENGINE

ESTES ENGINEERING CO.
543 W. 184th St., Gardena, Calif. 90241

handpiece of the telephone from the cradle
and the dial tone activated the rig into the
transmit mode. I replaced the telephone
handpiece and the rig went into the receive
mode.

If the dial tone does not activate the rig
to transmit, raise the mike/CW level. If this
does not make the dial tone activate the rig
then replace the handpiece and reverse the
alligator clips to the shielded cable. Lift the
handpiece again and the rig should go into
transmit when the dial tone starts. Make a
note of which lead goes to which clip.

The patch is now ready to transmit
through your rig from the telephone. In
fact, that is all this patch does: It lets the
telephone earpiece activate the rig and
whatever is coming into the earpiece is
transmitted. So how is the signal received
by the rig sent over the telephone? This I
have done by the very simple method of
plugging in my earphones and placing the
earphone over the mouthpiece of the tele-
phone. It may not be the latest in circuitry
but it works.

You can also place the mouthpiece of
the telephone near the speaker, but since
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all transmissions from my station are my
responsibility I monitor all patches. This
was simplified by fashioning a retaining
ring that slips over the mouthpiece of the
telephone and holds the earphone in place.
In this way, I can hold the telephone as in
normal use or I can rest it on my shoulder,
leaving both hands free. If your hearing is
better than mine, you can leave the whole
thing on the operating table in front of
you,

As this phone patch now stands it must
be worked on a PTT basis. The mike is
active on my circuit and I can break in by
use of the mike or the telephone mouth-
piece.

Now about that hum I heard: I found
that it was dependent on where the igni-
tion coil was placed on the operating table,
so I kept moving the coil around until I
found a spot where the hum went away
and this is where I place the ignition coil
whenever a patch is to be made. When not
in use, the induction loop is removed from
the telephone and hung over the tower
terminal. That takes care of all the attach-
ments to the telephone. The alligator clips
are removed and clipped together and the
patch is put away.

Now for the two leads coming from the
bottom of my mike stand: The spaghetti
pulled over the exposed ends of the two
wires and the wires are bent back on
themselves and tucked up the hollow mike
stand.

Summary

My ignition-coil phone patch is shown
in Fig. 1, and the deployment is pictured in
Fig. 2. There are no interconnecting wires
to the telephone lines. Since the audio
introduced into the telephone lines is
nothing more than audio there is no worry
about adding any voltages to the telephone
lines. I wonder what would happen if I
cascaded a few ignition coils?

... WA2EAWs

1. Heath Kit.
2. Johnson phone patch.
3. QST, July 1969 “Ductopatch.”
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STEP UP TO TELREX

Professionally Engineered Antenna Systems

By the only test that means anything. ..
on the air comparison . . . this array con-
tinues to outperform all competition. ..
and has for two decades. Here's why
. . . Telrex uses a unigue trap design
employing 20 HiQ 7500V ceramic con-
densers per antenna. Telrex uses 3 opti-
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true F/B
Tri-band performance,

ONLY TELREX GIVES YOU ALL
THESE FEATURES...

e Power rating 4 KW PEP ...
rain or shine
+ Wind rating survival 110 MPH
Patented broad-band coaxial Balun
e Heavy-duty steel gusset mounting
plate
o Aluminum boom 2 in., 2% in. O.D.
x 18 fi.
e Large diameter, .058 wall taper-
swaged dural elements for minimum

t.::

Single transmission line “TRI-BAND® ARRAY”’

weight and exceptional strength
to weight ratio
e Stainless steel electrical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele-
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 lbs. Shipping container 13 in.
x5in. x 13 ft.

Note: If not available from your dealer,
order direct. You’l get fast, perscnal
service.

Telrex Labs are design engineers, inno-
vators and manufacturers of the world’s
finest 3 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com-
plete Telrex line, write for Gatalog PL 71.

TB5EM 3395

Elements shortened
to show details,

Some thoughts from Mike Ercolino, P.E. — W2BDS, Telrex Chief Engineer...

“I've been in the game
over 50 years (pounded
brass for 25) and found out
a long time ago that an-
tennas were the weak link.
We changed all that.”

—Telrex

“Good antennas such as
those we build can be
ruined in two minutes by a
tinker. So put 'em up and
leave ’em up the way we
make 'em.”

“Our ‘Big Bertha' systems
cost more than a Rolls
Royce. Three of our cus-
tomers have bought two of
them ... that's living.”

COMMUNICATION ENGINEERING LABORATORIES

TV And Communications Antennas Since 1921
Asbury Park, New Jersey 07712 201-775-7252
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= e #Wlth 81 miles of ski trails, serviced by 16 aerizal lifts, Mt. Snow is now ranked as the world’s busiest ski :

S g resort. Where the trails come together at the summit, the WA1KFX machine reliably repeats FM signals =
from 146.31 to 146.88 MHz,_month in and month out, in weather where‘_ﬁio is considered warm. -2

Instal]ing and maintaining a repeater on
an isolated mountaintop usually means a
lot of lonely hours for the fellow who does
the work. But at least one repeater man

feels it doesn’t have to be that way.
Gordon Pugh, W1JTB, who has probably
set up more repeaters along the eastern
seaboard than any other amateur in the
country, makes it a point to select his sites
so that he can combine his “‘business” with
his pleasure.

Gordon’s “business,” in this case at
least, is setting up repeaters that have
greater coverage than other systems in his
area of the country. The “‘pleasure” is
skiing. And Gordon’s most laudable effort
recently has been the deployment of his
146.31/146.88 MHz FM repeater at Mt.
Snow, Vermont.

Mt. Snow is an extraordinary place.
Europeans and Americans alike might find
it difficult to believe that Mt. Snow is
actually the largest ski area in the world —
but it really is! With as many as 10,000
visitors on a good skiing day, Mt. Snow
goes unchallenged as “biggest.” Not even
those renowned resorts in Switzerland can
compete with Snow in terms of human
traffic.

54

The mountain is not particularly
high — at least not by worldwide standards.
But at its 3600 ft perch atop Mt. Snow’s

The glacier towering above the pool is called
Fountain Mountain, and it was created by the
snowy fallout from a geyser jet of water shot at B
tremendous pressure from underground. Foun-
tain Mountain takes nearly two months to build;
but it “happens’ every year.
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famous North Face, the 31/.88 machine,
licensed under the call of WAIKFX, pro-

vides effective automatic relay coverage in
five states — New York, New Hampshire,
Massachusetts, Connecticut, and, of course,
Vermont.

When Gordon Pugh services his Mt.
Snow repeater — which is curiously nearly
every weekend in winter and virtually
never during summer months — he arms
himself with all the tools he’s likely to use
and myriads of items he’s not; then he
packs up his skis and vacation gear, and off
he goes — sometimes for days at a time.

If things really need fixing at the re-
peater site, Gordon’s first day is usually
spent in earnest. He’s been known to spend
as much as seven hours on the top of a
tower at one sitting. He makes a marathon
of the repeater repair job, staying with it
until the task is done. In the unheated,
open area where the WAIKFX repeater is
installed on Mt. Snow, the temperatures
frequently drop to the uncomfortable side
of zero and remain there for long periods.
But Gordon simply plugs in a 1 kW bulb
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(for heat more than light) and hacks away
at the problem. When it’s licked, the
funtime starts.

From the top of North Face, Gordon
has a wide choice of trails on which to

descend. An expert skier himself — and a
part-time ski instructor, Gordon usually

chooses one of the brisker slopes — like
Snow’s Jaws of Death or the Challenger
both carefully marked, “For experts only.”

If there’s still daylight left when the
repeater is once again operational and he’s
descended to the Snow Lake lodge area,
Gordon will take maximum advantage of
the remaining hours. With no less than 16
lifts to choose from, and 42 descent trails,
he’ll spend the day tackling the Main
Mountain, with its thousand acres of ski
facilities.

“The trip to the top is almost as much
fun as the race down the mountain,”
Gordon says. And he’s not kidding. There
aren’t many thrills equaling that of scaling
the mountain in one of Mt. Snow’s “‘skis-
on,” enclosed gondolas. The gondola lifts
you high above the tree-studded mountain
side and offers a breathtaking panorama of
scenery.

“What I like about Snow,”” says Gordon,
“is the solitude. The 80-odd miles of ski
trails are sufficient to accommodate the
hordes of visitors without crowding.
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There’s something about a solitary trip
down the mountain that puts you in pretty
close contact with Nature.” With an almost
reverent, poetic tone, Gordon added,
“When the wind isn’t blowing too hard, the
only sounds you hear are the swishing of
your skis and the rustle of the trees.”

At the lodge, Gordon always winds up
his day with a swim in the heated outdoor
pool. It doesn’t look comfortable when the
air temperature is in the low teens, but
Gordon insists that it is. The water tem-
perature in the winter is rarely below
100° F, he says, and a swim is more
refreshing than a hot shower.

Some of us conservatives remained skep-
tical about the comforts of swimming
outdoors in below-freezing weather,
though. And it didn’t help a bit to see
Gordon’s hair freeze into brittle spikes
when his head came out of the water.

It certainly made an interesting picture,
if nothing else. What is more incongruous
than a photo of swimsuit-clad bathers with
bundled-up skiers gliding over a snowy
slope in the background?

That “slope in the background™ is one
of Mt. Snow’s more interesting attractions.
The hill, called Fountain Mountain, is a
glacier made as a cooperative enterprise by
man and nature. The management at Mt.
Snow provide the geyser-fountain — tons
of water jetting nearly 400 ft into the sky.
Nature provides the water-to-snow conver-
sion. The result is a glacier that takes
several months to build.

The water geyser gets turned on when
low-temperature season comes
around — usually late in November. For a
month or two, the geyser continues, day
and night, while the glacier grows and
grows. When the water is finally shut off,
the glacier, with its ski-able snowlike sur-
face, stands a full 200 ft. Skiers can then
negotiate the miniature mountain until
well into April.

Mt. Snow is an ideal repeater site, as the
coverage performance of the WAIKFX
machine will attest. It towers high enough
above the surrounding countryside to make
the .31/.88 machine accessible from even
flea-power units like hand-held transceivers
and battery-operated portables. But there
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are FM’ers who use Mt. Snow for com-
municating on frequencies other than those
of the Snow system. Wayne Green, for
example, likes to take his Motorola

Handie-Talkie down the slopes of Snow,
talking to distant amateur stations on a
basis.

PR

“direct

When Gordon makes a repair trip to the repeater
site, he does it in style. During summer, he’d have
to walk up; but in winter, it's easy going all the
way — in an enclosed skis-on gondola that offers
warmth as well as a panoramic view of the
mountain.

Wayne also noted that other New Eng-
land repeaters are accessible from Mt.
Snow’s Main Mountain. Heading down on
skis at a neckbreaking clip, Wayne managed
to combine two hobbies in one, and was
able to talk through a number of New
England repeaters during the course of one
trip. Transmitting on 146.34 MHz, Wayne
communicated through WIABI, WIKOO,
WIALE, K1ZJH, W2NSD/I, and probably
other repeaters that weren’t active during
the minutes of his descent.

For people who question Gordon Pugh’s
frequent trips to Mt. Snow, he offers a
two-edged answer. If the query comes from
a skier, he’ll say, “There’s more to snow
resorts than skiing.” And to curious ama-
teurs, he says, “There’s more on Mt. Snow
than a repeater.”
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REPEATER
AUDIO

Marlboro MA 01752

Paul Hoffman WI1ELU Ray Pichulo W1IRH
169 Millham St. \___————/1 72 Dent Street
\ West Roxbury MA 02132
4___--"‘-—‘

he audio mixer described in this ar-

ticle, although designed primarily for
repeater use, can be used anywhere it is
desired to mix a number of audio inputs
with a high degree of isolation between
inputs. The mixer is adaptable to almost
any configuration which may be required
to suit the individual’s requirements. The
number of inputs can be increased by a
factor of two or three to suit the user’s
needs. The isolation between individual
inputs of over 40 dB makes it possible in
repeater operation to have tone command
information on one channel not be af-
fected by another input. The mixer shown
in this article is the one designed for use in
the WAIKFY repeater. It has eight in-
puts — three of them squelched, the other
five continuously on.

Operation

The amplifier uses a single 709D opamp
plus one FET for each squelched input.
The audio inputs as shown in Fig. 1 are
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applied to the opamp’s inverting input. The
output is fed back through 150 k§2 resistor
R1. Notice that the signal from each input
is applied through 150 k§2 also. The
resultant voltage at the input terminal of
the opamp is the combination of the input
signal plus the out-of-phase feedback volt-
age. Since both are applied through equal
series resistances, the resultant voltage is
zero. This condition results in the opamp’s
having an extremely low (almost zero)
input impedance. This resultant low imped-
ance, together with the high series resis-
tance on each input, accounts for the high
degree of isolation between inputs. The
squelched inputs use a FET across each
input as a switch. With zero volts on the
gate, the FET exhibits a drain-to-source
resistance of about 3508, effectively
shorting its associated input to ground.
When +15V is applied to the gate, the FET
switches off, enabling the input channel.
The 75 k&2 resistors between each FET and
the input bus prevent the input bus from
being shorted by the FETs.
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The gain of the opamp is determined by
the ratio of the feedback resistance to the
input series resistance. In this case, the gain
on all the inputs is unity. If more gain is
desired on a particular channel, the input
resistance can be lowered to change the
ratio (and therefore the gain). For ex-
ample, it was found necessary to increase
the gain from the main channel receiver
when the phone patch was connected in
order to increase the level into the phone
line. (The phone patch does not load down
the output; rather, the gain had to be
raised in order to properly drive the line.)
The gain change is accomplished by a
photocell-lamp assembly, with the photo-
cell in series with a second 150 k§2.

The frequency response of the amplifier
is essentially flat from dc up to about 8
kHz. Beyond that point, it rolls off. The 22
pF capacitor across the feedback resistor
determines the rolloff frequency character-
istc. The audio output voltage swing can go
as much as * 10V. This is more than ample
to drive 10 or more high-impedance inputs.
The audio amplifier in WA1KFY is present-
ly used to drive three transmitters, a phone
patch, and a monitor earpiece. The number
of inputs can be expanded to suit individu-
al requirements. The unsquelched inputs
require only an additional 150 k2 series
resistor and load resistor for each leg. The
squelched inputs each require an additional
FET switch in addition to the load resistor.
and series resistors.

The opamp requires 15V (positive as
well as negative) to operate it. The current
requirements are approximately 30mA.
The components shown in the detail sche-
matic (1.5 k£2 0.005 mF, and 200 pF) are
used to compensate the amplifier against
instability. The 100£2 resistor, 30 uF ca-
pacitor and 0.1 uF capacitor on the +15V
line form a decoupling network.

Two trimpots at the top edge of the
board (see photo) are used to provide
audio outputs for tone-operated command
functions. They are connected across the
load resistors of the six meter receiver and
the main-channel two-meter receiver as
shown in Fig. 1. The arms of both pots
connect to pins on the edge connector and
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values in micrefarads unless otherwise
noted.

2. Diodes are IN457'S.

Fig. 1. Audio summing amplifier,

go off the board to their associated tone
decoders on another board. These pots are
mounted on the audio mixer board as a
matter of convenience and would not be
used if it is not required to bring audio to
another point in the system for tone
command or other functions. The photo-
cell-lamp assembly for gain changing on
the main channel input is on the right side
of the board. Similarly, it could be deleted
if this feature is not required.

Summary
This audio mixer provides the repeater
owner a high-quality audio mixer system
which has minimal space and power re-
quirements. It is especially attractive for
use in more sophisticated repeater systems
where several receiver/transmitter combina-
tions are used. However, if the same
construction techniques as those described
in this article are used, it is just as good fo
use with a simpler repeater system because
there is more than adequate room for
expansion at a later time.
...WIELUWI1IRH=
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NOW
The Quality Leader In Amateur FM

At A Competitive Price

Deluxe 2 Meter FM Transceiver

Always the quality leader, (see December and January 73 Magazine, and reviews in
Tanuary OST and March CQ) the IC-2F remains the same — superb performance, de-

luxe features, 1 year warranty . . .

TRANSMITTER: RF input power— 20 watts; RF out-
put — 10 watts minimum; maximum frequency
deviation— 15K Hz (adjustable); Automatic Pro-
tection Circuit (APC) — NEW ! Not offered in
any other transceiver on the market. Absolute
assurance of final PA protection from shorted or
high VSWR antennas by instantaneous trans-
mitter disabling; Electronically switched—no re-
lays; Sealed low pass filter to eliminate spurious
radiation.

RECEIVER: Double conversion superheterodyne;
Sensitivity better than 0.4V @ 20 db of quiet-
ing; FET front end; ceramic filters for excellent
bandpass shaping; Integrated Circuit IF; built-in
speaker on front panel.

GENERAL: Six channels (six transmit and six re-
ceive crystals) selectable from the front panel;
large RF/“S” meter and easier to read controls;
power requirements 12 to 15 volts DC.

The Deluxe IC-2F comes complete with high impedance microphone, three-position
chrome mobile mounting bracket, crystals installed for two channels (Ch. 1, 146.34/
146.94; Ch. 2, 146.94/146.94) , power cables and plugs and manual. Amateur Net $299.95

Optional AC Power Supply with built-in Discriminator Meter, Model IC-3P. Amateur Net

$42.50

PA-50A 50 watt solid state AFTERBURNER for more power mobile. Amateur Net $129.95

Available at your dealer

VARITRONICS INCORPORATED

2321 EAST UNIVERSITY DRIVE « PHOENIX, ARIZONA



12 vhf-fm

E W channels
all solid state

Bm and 2m models
AGC circuit at the front end
3 TRANSMITTING POWER positions.
REAR panel has provision for 25w unit,
TONE squelch, and MULTIPLIER unit.
CHANNEL SELECTION by diode switch.
Remote control possible
34/94, 94/94, MIKE included. $28995

TELECOMM ELECTRONICS
PO.BOX461.CUPERTINO,CA .95014




One of the nice things about being
associated with a major ham magazine
is that I get a chance to preview a lot of
interesting products. Some of the things I
get to see are obviously gimmicks that will
never take hold. Others are reasonably new
good ideas, most of which are doomed to
oblivion because the cost exceeds the
ultimate value to the user. But once in a
while — not often, mind you — but just on
rare occasions, I get the chance to see
something that smacks of real greatness.
Such is Circuit-Stik, an item that I think
is the most important development in the
history of printed-circuit construction. I
think this item is important because it will
permit any amateur to make even the most
complex circuit boards without any art,
camera work, photoresist exposure, or
etching. And that’s really something!
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You can get Circuit-Stik in a kit that
includes everything you need to make
professional circuit boards, but I haven’t
the faintest idea what the price is. A quick
letter to the manufacturer will get you that
information in no time, I would imagine.
It’s the process itself that I’'m excited
about. The trouble is, it’s extremely dif-
ficult to describe it adequately, even with
pictures.

I'll try explaining it anyway: The kit
includes a fairly large sheet of perforated
board with very closespaced holes (on
100-mil centers). From this sheet, you can
cut your basic circuit board to whatever
size your project might require. But rather
than etching circuit paths onto a copper-
clad layer, you can lay the circuit paths
down onto the board with already-
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A wide variety of circuit-element When MSI or LSI components are pre-lead bonded to

patterns are available allowing the Circuit-Stik subelements, (as the “flat-pack” units have

user maximum flexibility in his been in the photos), they can be immediately tested in a

selection, circuit or become part of a permanent circuit board in
minutes.

Circuit-Stik subelements are pressure sensitive Circuii-Stik  ““1000-series” subelements
and the adhesive formula offers exceptionally are designed ‘‘on-grid,”” are pre-drilled,
good adhesion strength, withstands soldering and when used in conjunction with .100
temperatures and yet may be removed for easy inch punched board, require no drilling

circuit design modifications.

All subelement conductors are preplated and ready for
soldering

CUT FOR NUMBER OF COMPONENTS REQUIRED

No terminals are needed as active circuit components are
soldered directly to the subelements and resulting circuit
boards made from Circuit-Stik materials are as durable and
reliable as conventional printed circuit boards.
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Motorola HEP Semiconductor Devices

NEW FUNCTIONAL ICs RF POWER FREE PROJECT BOOKLETS
C6004 1-W Audio Power Amp. .. $2.60 FOR THAT FM XMITTER HMA-32 iC Projects
CE005 2-W Audio Power Amp...$4.35 | HEP75 Pouwt1W ... ... ..., $295 (| HMA-33 FET Projects
C6006 4-W Audio Power Amp. .. $5.60 [ S3001 PoutbW ............ $3.75 HMA-36 Ham Projects
C6010 Wband Amp-RF-IF-Audio $1.59 | S3005 Pout3Ww ............ $9.55 HMA-37 Handyman Projects
C6001 FM IF Diff. Amp ....... $2.09 | S3006 PoutlOW ... ....... $19.90 || Send self-addressed stamped enve-

S3007 Pout25W ......... #2495 lope for free project booklets . . or
HEK-3 RADIO AMATEUR KIT|] S3008 Poutl5W .......... $2.18 request with your HEP order
Contains (2} HEP-590, (1) HEP-670 plus
book with 10 Ham Projects. .....$5.95 SILICON TRANSISTORS HEP BOOKS
HEK-2 FET EXPERIMENTERS] HEP-50 NPN T0-18 250 MHz _. ... 79 HEP-400 Solid State Projects .. .50
KIT Contzins HEP-801, HEP-802, HEP] HEP-51 PNPTO-5 150 MHz __.$1.29 HEP-407 IC Projects ... ... $1.00
50, Hep51 and Instructions for 9 Pro- | HEP-53 NPNTO0-5200 MHz ... $1.15 HEP-408 FET Projects .. ... $1.00
QeCTy e i Lol $3.95] HEP56 NPN T0-92750 MHz ..$1.44 || HEP-414 Power Circuits Book$2.00
DIGITAL mTEGH_ATED CIRCUITS : WE CAN SUPPLY

HEP-556 MECL 3-input Gate ... $1.79 ||Popular HEP-590 High Freq. Amp. ANY HEP DEVICE
:E:ggg I‘HAECL J-K Flip-Flop ..$2.39 ||for RF-1F-Mixers Direct Conversion Rcvr-

- L Dual 2-input gate .. .95 ||Balanced Modulator-Product Detector-
HEP582  RTL Dual Buffer........ 90 VRO RIE i s e $39g || PHEATF VORI oReR 0N FOSTACE
HEP-583 RTL J-K Flip-Flop ...$1.49

o e JUNCTION FETS CIRCUIT
20218 62V500mW ........... 10 | HEPSD: Nochannel Acdi . 6150 SPECIALISTS CO.
20219 SAVE0OmMW ........... 70 DUAL-GATE FETS BOX 3047
20220 10V500mW ........... 70 | F2004 VHF RF Amp-Mixer ....$25 SCOTTSDALE, AZ. 85257
LA 2 VO - v 70| F2007 VHF RF Amp-Mixer; FACTORY AUTHORIZED
20230 20V500mW ........... 70 Diode Protected LOW- HEP DISTRIBUTOR
20234 27V500mW ........... 70 NOISE 2.6 dB @ 200 MHz$1.65
prepared patterns that are gold-plated or
tinned copper on thin adhesive sheets of
THE BEST

epoxy-glass.

The adhesive-backed conductive pat- 2 METER
terns are called “‘subelements,” and they CONVERTER

are available for virtually any transistor or
IC package you could dream up. There are
even subelements for all conventional
card-edge connectors. The beauty in the
system is that the subelements are all
predrilled, and the holes fall directly over
the holes that already exist in the perf-
board. So making a complete board for any
project is nothing more complex than
laying out the board with a pencil and
paper, then dropping the subelements onto
the board in their proper positions.

I don’t know what kind of adhesive is
used on these superthin patterns, but it
certainly does hold. And no matter how
much you solder to the patterns and paths,
they stay down. If you place a sharp knife
under a pattern or circuit path, you can lift
it without sacrificing any of its holdability,
then reposition it anywhere else on the
board.

. .K6MVH=
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Model 407
$42.95
Ppd.

144-146 MHz in. 28-30 MHz out
or 146-148 MHz with o second crystal
Available at $5.95 each.
A full description of this fantastic converter

would fill this pa% but you can take our word
for it (or those of thousands of satisfied users)
that it’s the best. 'I‘he reason is simple—we use
three RCA dual gate MOSFETSs, one bipolar,
and 3 diodes in the best circuit ever. Still not
convinced?Then send for our free catalog and
get the full description, plus photos and even
the schematic.
Can’t wait?Then send us a postal money order
for $42.95 and we’ll rush the 407 out to you.
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some
at higher prices) as listed in our catalog.

*New York City and Staté residents add local sales tax.

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollls, N.Y. 11423
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Ray Grenier, K9KHW, Mail Order Sales Manager at
AMATEUR ELECTRONIC SUPPLY, says:

“Operating all bands (160 thru 2 Meters) is a real pleasure with my DRAKE
4 LINE setup. You, too, can eliminate all of that extra gear and mess usually
needed for that much frequency coverage. Let me help you go the same route. .
....all the way, as | have done - or just one unit at a time.

Visit our store or write me at AMATEUR ELECTRONIC SUPPLY for the best
Trade or No-Trade Deal on new DRAKE equipment. You will be surprised how
little per month it would cost you to own new DRAKE equipment when you use
our convenient Revolving Charge Plan.

Remember, too! When trading with AMATEUR ELECTRONIC SUPPLY you can
use our STAY-ON-THE-AIR PLAN, which means you can keep your trade-ins
until your new equipment arrives. — Lose no operating time! CU on the air!”

The BIGGEST = The BEST = In the MIDWEST

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53216
Phone (414) 442-4200

STORE HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Sat 9-3




AN SO T

ver try and read the tape that you just
Eprinted off your Model 19?7 Here is an
interesting way of reading it, using the
binary system. Look at the tape from the
top with two holes to the left of the
sprocket and three holes to the right of the
sprocket. Group the two to the left, to
read 2-1 and the three to the right to read
4-2-1. Now all you have to do is add up all
the holes that are punched to the left as
one digit and all the holes punched to the
right as one digit. This will give you two
digits which can be converted to a finction
on the machine.

Example 1.1If all holes are punched, add
up the two weights on the left (2+1=3).
Now add up all the weights on the right
(4+2+1=7). You now have two digits which
put together is 37. Look on the table and

EXAMPLE 1

EXAMPLE 2

EXAMPLE 3
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i BINARY
000 000

Anthony Sperduti WBZMPZ
4740 Newton Road
-Hamburg NY 14075

you find 37 would be the LTRS function.

Example 2. No. 1 hole on the left with a
weight of 1, and the No. 2 hole on the
right with a weight of 2. Put together, this
is 12. Look on the table and you find 12 is
the function R.

Example 3. No. 2 hole on the left
weight of 2 and the number 4 and 1 hole
on the right summed is a weight of 5.
Putting the two digits together gives 25.
Look on the table and find 25 is the Y
function.

TABLE
I
01 =T 20= E
02 = CAR RET 21= 2
03=0 22=D
04 = SPACE 23= B
05=H 24=8S
=N 25="Y
07=M 26=F
10= LINE FEED 27=X
1M=L 30= A
12=R 31=w
13=G 32=J
14=1 33= FIGS
15= P 34=U
16= C 35= Q
17 = M 36= K
00 = BLANK 37 = LTRS

i
T

If you study the table you can see that
there is no wasted functions. There is a
possible combination of 32 functions. If
you add the 26 upper case operations we
have 58 different possibilities. When read-
ing the tape you should know if the tape is
in upper or lower case. This should not
create any problems. You could add one
more function which is the blank.

Anthony Sperduti WB2MPZ =
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J. A. Murphy K5ZBA
4105 S Pittsburg
Tulsa OK 74135

T his article describes three accessories
for the RTTY station. The first is a re-
generative repeater; you put highly distort-
ed, biased signals in one end and get nice,
clean, properly timed signals out the other.
The second forms the basis of an electronic
stunt box; it performs the “‘cleaning up”
function of the first, plus converting the
serial TTY signal to a 5-line parallel signal
which can be used to perform various
functions on receipt of a specified group of
characters. The third performs all the
functions of the first two plus speed
conversions; with this little goodie you can
put 100 wpm gears in your machine for
copying the commercials and use the speed
conversion function to operate at 60 wpm
on the ham bands.

In order to understand the operation of
these three devices, let’s take a moment to
review the manner in which a TTY printer
decodes a signal. The start element of the
code drops the selector magnet, initiating a
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Accessories

mechanical timing cycle. Five times during
this cycle the. machine mechanically
“samples” the condition of the selector
magnet and positions the code bars accord-
ingly. In a 60 wpm machine these samples
are 22 ms apart and about 4.4 ms long. The
length of time between the beginning of
the start element and the first sample can
be varied with the range adjustment. With
the range control set at 60 the samples
occur 33 ms, 55 ms, 77 ms, 99 ms, and 121
ms after the beginning of the start element.
The Regenerative Repeater

The Regenerative Repeater

The repeater electronically samples the
TTY signal in much the same manner as
the printer. A start element initiates a
series of seven sampling pulses. The input
signal is sampled in the middle of the start
element, in the middle of the five signal
elements, and 11 ms into the stop element.
The condition of the signal at the time of
each sample is loaded into a flip-flop
memory where it is stored until the next
sample is taken. Thus, the output of the
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_ PROPERLY TIMED

NG PULSES—

 OUTRUT OF—
'REPEATER

. INPUTO—

Fig. 2. Logic diagram for regenerative repeater.

flip-flop is a perfectly timed TTY signal,
delayed 11 ms from the input signal, with
signal elements corresponding to the condi-
tion of the input at the time of sampling
(see Fig. I). After the stop element is
sampled, the circuit resets and waits for the
next start element.

The logic required to perform these
functions may be implemented in many
different ways. The diagrams included here
show 803 series DTL integrated circuits. It
should be noted, however, that the same
functions could just as well be accom-
plished with RTL, TTL, ECL, or HTL ICs,
discrete transistors, or even tubes or relays,
to name a few! with this series of DTL a
high logic level is approximately +5V and a
low logic level is approximately ground.

Referring to the logic diagram of Fig. 2
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and the timing diagram Fig. 3, a start
element (space) puts nor gate U4 input pin
1 at a low level, forcing output pin 3 and
inverter U5 input pin 1 high. Output US
pin 2 goes low, starting the 91 Hz synchro-
nous clock.

“Synchronous clock” is simply a high-
powered term for an oscillator that can be
turned on in an orderly fashion; that iS, the
first cycle after the start command has the
same period as all the following cycles. A
simple oscillator of this type is shown in
Fig. 4. It produces a series of narrow
positive-going pulses at 11 ms intervals, the
first occurring 11 ms after the input goes
low.

The clock output drives divider flip-flop
U3, the output of which is a square wave
with a period of 22 ms. Nand gate U4 picks
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out every other clock pulse and drives
inverter U5 input pin 3. The signal at U4
pin 4 is the string of positive going sam-
pling pulses. The first of these pulses causes
JK flip-flop U3 output pin 6, which has
been high until now, to go low. As long as
the K input, pin 3, of this flip-flop remains
low the following sample pulses will have
no effect on its output. The low output at
pin 6 goes to nor gate input U4 pin 2,
causing the timing cycle to continue re-
gardless of the signal at the input. Note,
however, that this happens only after 11
ms of continuous spacing signal. This
means that a spacing condition must exist
at the input for at least 11 ms to initiate a
timing cycle. This provides protection
against noise on the signal line.

The first sample pulse also loads the
start element into output flip-flop Ul pin §
and causes the counter outputs, Ul pin 9,
U2 pin 5, and U2 pin 9 to step from all
(1), the reset condition, to (HIL). The

second sample pulse loads the first signal
element into the output flip-flop and steps
the counter to LHL. This process continues
for pulses three through six. At this time
the last signal element has been loaded into
the output flip-flop and the counter out-
puts are LHH. This makes both U4 pin 9
and U4 pin 10 high, so U4 pin 8 and U5
pin 9 go low. Inverter output U5 pin 8 JK
flip-flop U3’s K input, pin 3, go high. The
next sample pulse, which loads the stop
element into the output flip-flop, also
causes JK flip-flop output U3 pin 6 to go
high. This, together with the condition on
the signal line, causes nor output U4 pin 3
to go low, stopping the clock, resetting the
counter to LLL, and forcing the output
flip-flop to remain in the mark condition
until the next start element initiates a new
timing cycle. Just add some simple level
converters to make your TU, printer, key-
board, and keyer DTL compatible and
you’re all set to clean up distorted received
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Fig. 3. Timing diagram for Fig. 2.
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Fig. 4. Synchronous clock.
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New FM for >71
Standard’s SR-C826M

professional quality, solid state, two-way radio,
designed and sold exclusively for amateur use
in the United States and Canada.

Standard Communications Corp., the world’s largest manufacturer of marine
V.H.F. equipment, has just developed a new industrial quality, high perform-
ance 2-meter unit. This rugged, compact transceiver is available only in the
U.S. and Canada thru an authorized Standard dealer. The “826” is so com-
pact that it makes mobile installation practical in almost any vehicle or air-
craft, it becomes fully portable with the addition of Standard’s battery pack.

GENERAL

Freq. Range — 143 to 149
MHz, 2 MHz spread

Supply voltage — 11 to 16
VDC. Negative Ground
13.8VDC nominal

Current Consumption — .15
amp receive standby. 2.4 amp
transmit

Number of channels — 12-
Supplied with 4 channels

1) 146.94 Simplex
2) 146.34/94
3) 146.76 Simplex
4) 146.34/76
Microphone — Dynamic
Dimensions — 6% “w x
2%"h x 9% "d

STANDARD

Weight — 45 lbs. max.
Frequency stability—.001%
(—10 to +60°C)
TRANSMITTER
RF power output — .8 or
10 watts
Output impedance — 50
ohms nominal
Deviation — Internally
adjustable to =10 kHz min.
factory set to =7 kHz
Spurious and harmonic
attenuation — 50dB below
the carrier power level
Type of modulator — Phase
RECEIVER
Sensitivity — .4 or less
microvolts for 20 dB quieting

Squelch sensitivity —
Threshold — .2 microvolts
or less

2 MOSFET RF Amplifiers
1 MOSFET Mixer
Deviation acceptance —

Up to =15 kHz deviation
Spurious and image
attenuation — 65 dB below
the desired signal threshold
sensitivity

Adjacent channel selectivity
(30 kHz channels) — 60 dB
attenuation of adjacent
channel

Type of receiver —

Dual conversion
superheterodyne

Audio output — 5 watts
For external speaker

$339.95 (complete as shown with
microphone, built-in speaker and

COMMUNICATIONS CORP.

World's largest manufacturer of marine V.H.F. equipment
P.O.Box 325, Wilmington,
Calif. 90744 (213) 775-6284

external alternator whine filter.)



Fig. 5. Basic stunt box.

signals and to transmit perfectly clean
signals from your aging keyboard!

The Stunt Box

The stunt box is a relatively simple
expansion of the repeater, requiring only a
few more parts and the rerouting of a few
wires. Comparing the stunt box (Fig. 5)
and the repeater, (Fig. 2), we find three
differences: First, the output flip-flop is
now the first stage of a six-stage shift
register; when the first signal element is
loaded into Ul pin 5 the start element
moves to Ul pin 9, and so on until after
the sixth sample, when the start element is
present at U6 pin 9 and the five signal
elements are stored in the first five stages
of the register.

Second, instead of counting out seven
sample pulses with a counter, we now wait
for the start element to move into the lasi
stage of the register, causing U6 pin 8 and
U3 pin 8 to go high. Now, as before, the
seventh pulse samples the stop element and
resets the whole works.

Third, 11 ms after the sixth pulse we
find that U5 pin 9, U5 pin 11, and U5 pin
13 are all low, allowing U5 pin 8, 10, and
12, and U4 pin 12 to go high and forcing
U4 pin 11 low. Thus, we get both a
positive and a negative strobe pulse which
occur once each character, and at a time
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when the entire character code is stored in
the register. This is all the information we
need to decode a character.

A simple stunt box decoder is shown in
Fig. 6. This decoder is set up to respond to
the two character sequence ZB. When the
positive strobe pulse occurs the two flip-
flops sample the nand gate outputs U7 pin
6 and U7 pin 8. If the character in the
register is anything other than a Z, U7 pin
6 will be high when strobed and U8 pin 6
will remain low. A Z forces U7 pin 6 low
and U8 pin 6 goes high after the strobe |
pulse. If the next character is anything
other than a B, U7 pin 8 and U7 pin 6 will
be high at the time of the strobe pulse and
U8 pin 8 will remain low. If, however, the
character after the Z is a B, U7 pin 8 will
go low and U8 pin 8 will go high and
remain high until the next character is
received. Using this decoder as a starting
point, much more complex decoders can
be built to respond to any number of
character sequences of any length and used
to set and reset latches fo turn your
printer, tape unit, or coffee pot on and off
on command.

The Speed Converter

Now that we have taken a 60 wpm TTY
signal and shifted it into a register where
we have it temporarily stored, all that

73 MAGAZINE



10 gy
USPINI  USPINS

 Tous PINZ—Y

Fig. 6. Simple stunt box decoder.

-0 DUTPUT:

TO U8 PIN 10—

Fig. 7. Speed converter adapter for stunt box,

remains to be done to make it print on a
100 wpm machine is to load it into another
resister, in parallel form, and shift it out to
the printer with shift pulses that occur
every 13.5 ms. The hardware required to
accomplish this is shown in Fig. 7.

Before a character is received U6 pin 8
and the input to the 74.2 Hz synchronous
clock are low, the clock is running, and the
register is shifting. But since the input to
the first stage of the resister, Ul0 pin 3, is
held low and the output to the printer,
Ul4 pin 6, remains high, or marking. When
the start element of a character shifts into
the last stage of the first register U6 pin 8
goes high and the 74.2 Hz clock stops.
When the strobe pulse occurs, 11 ms later,
U5 pin 10 goes high, loading the five signal
elements into the first five stages of the
second register. At the same time U4 pin
11 goes low, forcing a space, or start
element, into the last stage of the second
register. The output to the printer remains
in the marking condition, however, since
U6 pin 9 is holding Ul4 pin 4 and the
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input to the output nand gate at a low
level. When the stop element has been
sampled and the first register resets, U6 pin
9 poes high, allowing the start element in
the last stage of the second register to
appear at the output to the printer. At the
same time U6 pin 8 goes low, restarting the
74.2 Hz clock and allowing the character
to shift out of the register to the printer.
As the character shifts out the register fills
up with marks so that 13.5 ms aftet the
last signal element is sent to the printer the
output goes to a marking condition and
stays there until the next character arrives.
To convert the 100 wpm output of the
keyboard to a 60 wpm input for your
keyer it is only necessary to reverse the
input and output leads of the converter
and switch the clock frequencies from 91
Hz and 74.2 Hz to 148.4 Hz and 45.5 Hz.
Of course, the keyboard may only be
operated at typing speeds up to 60 wpm,
but that shouldn’t cramp the typing style

of too many of us!
...K5ZB/m
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The

Coathanger
Groundplane

r UHF and VHF applications in
F[Omrticular, the groundplane is perhaps
the most utilitarian of all antenna types. It
is simple to build and offers effective
performance for both receiving and trans-
mitting. The most economical of the
groundplanes is the ‘“coathanger™ type,
where the elements are cut from wire
coathangers or some other stiff conductor
(such as 10 AWG type TW copper wire).
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by Ken Sessions, Jr. K6MVH

With a little imagination on the part of the
builder, the coathanger groundplane can be
made into a very professional-looking
antenna.

To build up a quickie 2 meter ground-
plane, you’ll need five coathangers, five toy
plastic beads, a chassiss-mounting UHF
connector, and some silicone grease.

The first step is cutting. Refer to the
cutting chart to determine the lengths of
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the radials and the radiator, then straighten
the wires and cut accordingly.

When the elements have all been cut to
length, sand the protective coating from
the coathanger wires for 3% in. at one end
of each piece. Most coathangers are coated
with a heavy varnish-like compound to
retard rust and corrosion. The sanding
operation removes this coating and pre-
pares the wire to accept solder.

The beads will be affixed to the un-
sanded ends of the elements, The beads
offer an added measure of safety and give a
professional appearance to the antenna. To
attach the beads, heat the unsanded end of
a wire on the kitchen stove for a few
seconds; then, while the conductor is stiil
very hot, press the bead down firmly over
the wire end. The heat melts the plastic of
the bead so that the stiff wire bores its own
hole. Now, as the wire and bead cool, the
plastic bead hardens and becomes securely
attached to the end of the element.

The four screw holes in the chassis UHF
connector will be the “solder lugs’ for the
radials. Using a pair of long-nose pliers,
bend a “U” in the sanded end of each of
the four longer pieces. (The shorter piece is
the upright radiator, and requires no bend.)
Allow no more than % in. for each bend,
and be sure to keep each piece the same
length.

Hook each bend into the UHF con-
nector as shown in the sketch on the
preceding page, then compress the joints
with pliers. Try to keep each radial posi-
tioned so that it maintains a 90-destree
interval from adjacent elements.

Before soldering, adjust the positions of
the radials precisely so that a symmetrical
cross is formed by looking directly down
onto the antenna from the top. Then
solder all connections with a heavy iron or
gun. The chassis connector requires a
considerable amount of heat to keep the
solder flowing, and insufficient heat will
mean cold solder joints,

When the radials have been soldered,
insert the shorter upright piece into the
“center conductor” soldering point of the
chassis connector. Twirl the radiator in the
tube as you solder to make sure it is tinned
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completely, but don’t allow excess solder
to build up to the point where it exudes
onto the dielectric. The characteristic
impedance of the connector is determined
by the dielectric material as well as the
radial distance from the center conductor
to the shield. If this distance is shortened
in any way — as from a blob of solder —
the characteristic impedance will be
lowered and a mismatch will result.

When the joints have cooled, carefully
bend the radials downward about 30° from
the horizontal. This will lower the radia-
tion angle of the antenna and will result in
a better match for a 5082 input impedance.
Spread a generous amount of silicone
grease over all connections te prevent
corrosion and minimize the chance for
water entry.

That’s all there is to it; the antenna is
ready to use. And in appearance, it’s *“just
like downtown.”

204" RADIALS 6% RADIALS
135% 2 METERS UHF 6.0
182‘:§° 5.75
iso a% 146 MHz o
34 46 58 70 82 94 440 447 444 446 448 450

If you’re thinking of building up this
antenna to use in conjunction with a
repeater or remote installation, there’s one
other trick of interest: Mount the thing
upside down! Of course, this type of an
installation would not be beneficial at all in
run-of-the-mill applications, but it could
mean the difference between ‘hearing”
and “‘hearing nothing” on a mountaintop.

The groundplane characteristically has a
very high angle of radiation. This problem
is not too evident when the antenna is put
into service in the lowlands; but when it is
part of a mountaintop station, a high angle
of radiation gets less and less tolerable. By
mounting the groundplane so that the
vertical radiator is suspended, the angle of
radiation can be put to work for you. Try
it! It really works!

...K6MVH =
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STUDY
GUIDE

QENER AL
CILASS LICENSLE

Part VII Power and How to Get It

To operate any radio equipment,
whether transmitting or receiving, you’ve
got to have power — and it has to be just
the right kind. While receivers can get by
with a mere thimbleful of energy, trans-
mitters have healthy appetites. The more
potent the signal output, the heftier the
rig’s gulps of power.

So every different kind of equipment
has its own power requirements, and the
result is that the art of providing the
proper power structure to keep a station
simmering isn’t as simple as might be
expected.

Like all other aspects of radio theory,

the FCC expects its licensees to be familiar,

with the theory of power supplies, and
devotes a number of questions in the
General examination to that subject. This
time around in our study course, we’re
going to take a look at them. The specific
questions are numbers 2, 10, 12, 18, 26,
28, and 34 on the official study list:

2. Of what use is a bleeder resistor in
amateur equipment?

10. What is meant by the ripple fre-
quency of an ac power supply voltage?

12. How does a zener diode operate and
of what use is it in amateur equipment?

18. How do electrolytic capacitors op-
erate and why are they widely used in
power supply circuitry?

26. Why is a centertap return connec-
tion employed on the secondary of a
transmitting tube’s filament transformer?

28. Describe ways of equalizing the
reverse voltage drops across series con-
nected silicon diodes.
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34. How does an ac power supply
produce a dc voltage? Distinguish between
a choke-input and a capacitor-input filter
and compare their operating characteris-
tics. What is dynamic regulation and how
can it be improved? How do the output
voltages of a full-wave centertapped and a
full-wave bridge rectifier compare?

Following our usual practice, we’ll re-
cast these questions into more general ones
which will, we hope, cover the subject
more completely.

For openers, we’ll try to learn “How is
ac converted to de?”’. We can then address
ourselves to the question, “How is our new
dc made usable?” and find out how filters
operate. Next, we will ask “How is power
supply performance rated?’” to gain some
definitions of necessary terms. Finally,
we’ll see ““How can power supply perform-
ance be improved?” and look into methods
of regulating voltage and current.

How is AC Converted to DC? Most
electronic equipment operates from direct
current. FCC rules require “‘pure dc” for
the plate supply of any transmitter oper-
ating below the VHF region, and good
operating practice requires it up into the
microwaves. Yet dc of the proper voltage
and power level doesn’t come out of the
wall outlet on demand. We musi have
circuits which take the ordinary ac avail-
able in any home, and convert it to the
required dc. Such circuits are known as
“power supplies,” and they’re the subject
of our discussions in this installment.
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In general, any power supply is com-
posed of three distinct functions as shown
in the block diagram of Fig. 1. These are (1)
the voltage-determining portion, (2) the
rectification portion, and (3) the filter.
Operation of each depends upon the char-
acteristics of the other two, yet many
choices are possible for each block of the
circuit.

The voltage-determining portion usually
consists of one or more transformers which
step the household ac from its 115 or
230V value up or down as required. For
most power supplies, a step up is necessary,
although filament supplies normally in-
volve a step down.

VOLTAGE
DETERMINING
FUNCTION

—1 RECTIFIERS —— FILTER

Fig. 1. Any power supply must include these three
functions. Voltage is usually determined by
transformer, which may step input ac either up
or down. Vacuum tubes require step up, usually,
while transistors require step down. Rectifiers
change ac output of voltage-determining function
into pulsating de, and filter smooths out the

ripple in the rectifier output to produce “pure
de.”

The amount of step-up required de-
pends both upon the desired output voli-
age and the rectifier arrangement, as well
as upon the type of filter employed. The

transformer itself, however, is essentially
the same as those employed for impedance
matching and examined in our previous
installment, except that power trans-
formers need operate at only one fre-
quency and so are somewhat simpler to
design.

The stepped-up ac goes from the volt-
age-determining block to the rectifiers,
and there’s where wide choice comes info
play. At least three different rectifier ar-
rangements are in common use with single-
phase power supplies; all three are shown
in Fig. 2.

The half-wave rectifier is the simplest of
the three, but is also the least efficient
since it throws away half the ac cycle. This
circuit is seldom used for circuits which are
intended to deliver any appreciable amount
of power, although it finds frequent appli-
cation in bias supplies and other low-
current uses.

The centertapped full-wave rectifier is
probably the most commonly used circuit.
While it requires a centertapped trans-
former capable of supplying twice the
voltage desired at the output, it makes full
use of the input ac cycle and places no
severe demands upon any circuit compo-
nents. When virtually all rectification was
accomplished by wvacuum tubes or mer-
cury-vapor bottles, this circuit was almost
universal.

The full-wave bridge rectifier, like the

—— +
DC OUT
e en S
HALF WAVE FULL WAVE
CENTER-TAP
i i iy
AC IN DC ouT AC IN

t

BRIDGE, FULL-WAVE

Fig. 2. These three circuits represent the only rectifier hookups in common use. Half-wave circuit is
used only in ac/dc receivers and extremely lightweight gear. Full-wave centertap circuit is functionally
just two half-wave circuits back to back, with transformer providing two-phase ac. Bridge circuit uses
four diodes, but steers ac input through to output without need of transformer while retaining

full-wave advantages.
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centertapped circuit, makes full use of the
input ac cycle, but with some rather
significant differences. The centertapped
circuit is, essentially, just a pair of half-
wave circuits of opposite phase operating
in parallel. The bridge, however, is a
completely different kind of circuit, in that
its diodes “‘steer’”” the incoming ac in the
proper direction so that it always comes
out at the same output terminal regardless
of the input terminal it entered.

Because of this steering effect, the
bridge does not require a double-voltage
transformer. If used with the same trans-
former as a centertap full-wave circuit, the
bridge will produce twice the output volt-
age — and this arrangement is often used
to produce a 100W power supply operating
from ordinary TV-replacement power
transformers.

The bridge circuit does, however, place
additional requirements upon some of its
diodes, which limit its attractiveness if
tube-type diodes are to be used. Full
output voltage appears between cathodes
and filaments of the “off” diodes; most
tube-type diodes are not rated for this
stress. With solid-state rectifiers, though,
the bridge is not limited by this diffi-
culty — and since the advent of silicon
rectifiers, the bridge circuit has gained wide
popularity.

All three of these rectifier circuits
involve diodes, which are electronic one-
way valves. Diodes come in three major
flavors, with subflavors in some cases. They
may be high-vacuum tubes, of either high,
medium, or low impedance; mercury-vapor
tubes; or solid state, such as silicon, ger-
manium, or selenium stacks.

Tubes are used when extremely high
reverse voltages are involved, but in many
new designs only solid-state diodes are
employed.

Tubes are usually rated for maximum
direct current per plate, maximum peak
current per plate, maximum peak inverse
plate voltage, and maximum rms supply
voltage per plate.

Solid-state diodes may be rated for
peak inverse voltage (PIV), rms supply or
input voltage, average forward current,
peak one-cycle surge current, peak forward
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current, forward voltage drop, and thermal
resistance. Of all these, the most important
are those which correspond to the tube
ratings: PIV, average forward current, and
peak one-cycle surge current.

PIV is the maximum voltage which can
be applied ““in reverse’ to the diode before
it breaks down and permits current flow
“against the stream’; when exceeded in-
stant destruction of the diode usually
results. If the diode is connected to a
capacitor, diode PIV should be at least
twice the peak value of applied ac voltage;
otherwise, PIV should be at least equal the
peak of the applied ac.

Two or more diodes can-be connected
in series to increase their PIV ratings,
provided that equalizing resistors are con-
nected in parallel with each as shown in
Fig. 3. These resistors assure that each

a7oK 47K 470K

Ly by lyl

400 400 400
\ PIV PIV PIV
T
1200 PIV

SERIES CONNECTION

47
IN I ouT

CURRENT LIMITING

Fig. 3. Semiconductor diodes require their own
special tricks. To extend PIV of diodes, two or
more can be connected in series, but resistors
must be paralleled with each to assure that back
voltage divides equally among all units rather
than piling up on unit with highest reverse
resistance. When capacitor-input filters are used,
current through diode must be limited by low-
value resistor, to stay within one-cycle surge
ratings of 10 to 50A, Value of 47§ at 1 W usually
suffices,

diode gets only its share of the applied
voltage: otherwise, most of the voltage
would appear across the diode with highest
back resistance.

Average forward current is the maxi-
mum current which the diode can pass
without overheating, on a steady basis.

Peak one-cycle surge current, usually at
least 10 times greater than average current,
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is the maximum current which can be
tolerated on a “one-time” basis without
destruction of the unit. Surges occur each
time the power supply is turned on, as the
filter capacitors charge, and if this rating is
ignored with semiconductors, diodes will
behave like expensive (and rapid) fuses
every time.

While surge current limitations appear
more often in connection with solid-state
diodes, they apply to all rectifiers. How-
ever, tube-type diodes normally have such
high internal resistance that they auto-
matically limit themselves to surge currents
too small to cause damage. Solid-state
diodes, on the other hand, have much less
internal resistance and at the same time are
much more prone to damage by surges. For
this reason a current-limiting resistor cap-
able of holding maximum current within
the “‘surge™ rating even in case of a dead
short should always be included in series
with solid-state diodes as shown in Fig. 3.

Regardless of the type of rectifier used,
the output of the rectification part of the
power supply is dc rather than ac. This dc
is, however, not yet usable because it is
“pulsating” rather than “pure.” The wave-
form of the dc at this stage, were it to be
fed into a resistive load, would look like
Fig. 4 which shows both half-wave and
full-wave rectifier-output waveforms. The
continual change in level of this power
makes it unusable for our purposes; that’s
why our power supply contains the final
block, the filter.

How is Our New DC Made Usable?
When our de¢ emerges from the rectifier
circuit, it’s pulsating as shown in Fig. 4,

ol R

HALF-WAVE OUTPUT WAVEFORM

RIS

FULL-WAVE OUTPUT WAVEFORM

Fig. 4. These waveforms are produced by the
rectifier circuits shown in Fig. 2. Half-wave
circuit “‘wastes” half the input ac cycle; full-wave
circuit makes use of both halves to produce
higher output voltage, and also produces double
the ripple frequency which makes filtering easier.
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and cannot be used. The filter circuit evens
out the voltage and current waveforms,
turning it into “pure” dc required by FCC
regulations.

Filters are composed of capacitors and
inductors, with the capacitors being con-
nected in parallel with the output of the
power suply, and the inductors in series.
This arrangement makes possible two dif-
ferent layouts for the filter’s input circuit,
as shown in Fig. 5. FEither the series

CAPACITOR INPUT

Fig. 5. These schematics show the two types of
filter circuits most often encountered in ham
equipment. Choke-input filter produces better
requlation but lower output voltage; capacitor-
input filter is harder on diodes and transformer
but produces higher output voltage, Capacitor
input is widely used at low power levels but
choke input is almost exclusively employed at
high power.

inductor can be the first component en-
countered at the input or the parallel
capacitor can be first. If the inductor
appears first, the circuit is known as a
“choke-input™ filter, while if the capacitor
appears first, the filter is called a “capac-
itor-input™ type.

Choke-input and capacitor-input filters
have very different characteristics, caused
by the differences between inductors and
capacitors. Compared to a choke-input
filter, a capacitor-input filter will produce a
higher output voltage at light current
drains, but with poorer voltage regulation
since at heavy current loads, output voltage
for both types is similar. The capacitor-
input filter requires higher voltage ratings
for the rectifier diodes, and imposes a
heavier current load on the transformer.

Because of these differences, capacitor-
input filters are most often used for re-
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SLOW SCAN TV

Now for the
first time an
S.S. monitor
designed for
your own cus-
tom installa-
tion. Available
in 3 economy
kits.

KIT 1 P.C. Boards only (2 req.)ea. $9.95
KIT 2 P.C. Boards (Both) & all parts

{unwired) $80.00
KIT 3 P.C. Boards Wired & tested $125.00
Power Supply Kit — No chassis $54.95
Complete Monitor — In handsome

cabinet $298.00

All kits tube type with instructions.

E.K.Y. VIDEO VISION CO.
Box 15, Stockholm NJ 07460

CRTs. Power Supplies. and cabinets not included.

DUAL GATE MOSFET

o

to 175 MHz. $21.95 ppd.
to 300 MHz. $25.95 ppd.

® Available from 5 MHz, to 300 MHz. Bandwidth is approxi-
mately 3% of frequency.

® Voltage gain 30 to 40 DB depending on frequency.

® Two Dual Gate MOSFET amplifier stages with each having
a tuned input and tuned output. Each Daul Gate MOSFET
is actually an integrated cascode circuit thus giving you 2
cascode circuits equivalent to 4 triodes.

® Exceptionally low noise (2.5 DB at 175 MHz.}, greatly

reduced cross modulation and 10 times the dynamic range

(signal handling capability) of the best bi-polar transistors,

Also superior to preamps using junction FETs and Single

Gate MOSFETs.

Panel mounted manual gain control.

Type BNC input and output receptacles for minimum loss

at UHF. Standard Impedance is 50-75 ohms.

Carefully tuned at our laboratory with sweep generator and

oscilloscope for the best bandpass characteristic.

Full wave UHF diodes protect input transistor.

Operates on 6 to 16 volts DC, 5 to 15 Ma,

New York City and State residents add local sales tax.

VANGUARD LABS

Dept. H
196-23 Jamaica Ave., Hollis, NY 11423
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ceivers and test equipment, where current
loads are not likely to vary widely. Trans-
mitters, on the other hand, use choke-input
filter circuits more frequently.

The differences between the choke-
input filter actions and the actions of the
capacitor-input filter are best understood
by looking at the waveforms which show
what happens inside the power suply dur-
ing a single cycle of ac input. The wave-
forms for a capacitor-input filter are shown
in Fig. 6. Full-wave rectification is as-
sumed; half-wave rectification merely em-
phasizes the differences.

Waveform A in Fig. 6 merely shows
what the full-wave ac would look like
across a resistor, in the absence of any
filter.

When the filter capacitor is connected,
with a moderate load current being drawn,

e

A--FULL-WAVE RECTIFIER

- - —_ —
o PR e = T S

B--VOLTAGES ACROSS CAPACITORS

C--CURRENT THRU DIODES

Fig. 6. Waveforms encountered in capacitor-input
filter with both light (solid) and heavy (dotted)
load currents. Note how both voltage and current
waveforms vary as load current is changed. With
zero load current and perfect capacitors, output
voltage would be pure dc equal to peak voltage of
rectified signal; with actual capacitors and light
load current, output is slightly less than peak.

the voltage across the capacitor follows
waveform B; from point Bl to B2 the
capacitor is charging, and from B2 to B3 it
is discharging. Current through the diodes,
however, flows only during the time from
Bl to B2 because the transformer voltage is
less than the capacitor voltage for the

73 MAGAZINE



remainder of the cycle, so the rectifier
current waveform follows that shown as C.

With wvery little current being drawn,
the discharge portion of the capacitor-
voltage waveform (that from B2 to B3)
becomes almost horizontal, and the entire
waveform shown at B rises toward the peak
of the rectified waveform. Waveform C
then becomes smaller and smaller, until it
disappears at the limit of zero load current,
with output voltage becoming equal to ac
peak input voltage.

Under heavy current load, the discharge
curve (B2 to B3) steepens, pulling the
entire waveform toward the “zero™ line
and increasing the amplitude and duration
of the pulses in waveform C. These current
pulses eventually become so large as to
limit the performance of the power supply.

The ac component remaining in wave-

A--FULL-WAVE RECTIFIER

B—-CURRENT THRCUGH DIODES

C--VOLTAGE AT CAPACITOR

Fig. 7. Waveforms found in choke-input filter are
very different from those of capacitor-input
circuit. Input choke maintains current through
diodes essentially constant, so capacitor voltage
does not vary widely between light (solid) and
heavy (dashed) load conditions. With half-wave
rectifier, output voltage would be only half as
great as with full-wave; this difference does not
show up nearly so much with capacitor-input
filters,

form B is known as the “ripple” frequency
of the power supply, and is determined by
the timing between voltage peaks in wave-
form A. In a half-wave circuit, the ripple
frequency is the same.as the frequency of
the input ac, while in a full-wave circuit,
the ripple frequency is twice that of the ac
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RF MULTIPLIER —1 mv. to 1v. D-C and RF to i
Ghz.; VSWR 1.35 & 3.00 full scale; O to 60 dB.;
many other features: Model RFM-1.

VSWR BRIDGE SET — Precise swept frequency or cw
VSWR measurement to 2 Ghz,; includes bridge,
termination, and mismatches: Mocdel RCS-1.

BROCADBAND RF AMP — 30 dB. gain minimum 10
te 16 MHz.; 10 dB. gain minimum to 500 MHz.;
noise figure is 6 dB. maximum: Model BBA-1.

PREMIUM RF AMP — Same as above but with low
naise transistors and selected components; noise
figure is 3 dB. maximum: Model BBA-1P.

BROADBAND DETECTORS — Coaxial RF detectors
in BNC type male and female; high efficiency; 1
MHz, to 1 GHz. + 1 dB. Model CRD-1,2.

PEAK-N-NOTCH FILTER — Tunable by front panel
control from 100 to 2500 Hz.; 25 dB. peak or
notch selectable by switch; unity voltage gain; will
drive phones or small speaker: Model PNN-1.

Write for More Information and Discount Prices
RADIATION DEVICES CO.
P.O. Box 8450, BALTIMORE, MD. 21234

ROTARY QSL FILE! $8.00 ppd. in USA

= Keeps QSL’s always handy,
clean, and easy fo find in clear
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input. Amplitude of the ripple is deter-
mined by the peak-to-peak excursions of
waveform B, and so depends upon the
current being drawn from a capacitor-input
filter — the less the current drain, the lower
the ripple amplitude!

In the capacitor-input filter, then, we
have seen that current is drawn through the
rectifier citcuit only when the transformer
voltage exceeds the capacitor voltage, and
as a result flows in pulses.

The choke-input filter's waveforms are
shown in Fig. 7. Again, waveform A merely
repeats the full-wave ac waveform in the
absence of any filter.

Since the inductance of the choke acts
to oppose any change in current flow
through the choke, it will tend to keep
current flow out of the rectifier circuit
steady, as shown in waveform B. This in
turn provides a steady flow of current into
the rest of the filter circuit, which pro-
duces a steady level of voltage across the
output, as shown at waveform C.

Waveforms B and C are obtainable only
with “‘perfect” chokes, and in practice,
some ripple will be present just as in the
capacitor input filter waveforms. This rip-
ple is due to changes in the inductance of
the choke as current flow through it
changes,

Whether the choke or the capacitor
appears first, the combination of a choke
in series and a capacitor in parallel is called
a ““filter section” and most practical power
supplies use at least two sections of filter-
ing in order to reduce ripple to the desired
low values. Occasionally, in receivers, the
choke will be omitted from the second
section, to produce a ‘“‘pi-section” filter
composed of two capacitors separated by a
choke.

In addition to the chokes and capaci-
tors, every power supply should include a
bleeder resistor across its output.

One of the most important purposes so
far as the individual user of the equipment
is concerned is safety; the bleeder provides
a path for eventual discharge of the filter
capacitors, so that they cannot retain their
possibly lethal charge for indefinite times.
This, though important for safety, is not
the primary reason for including the bleed-
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er resistor, however — mere danger does
not justify the expense of the components,
nor the power required by their presence.

The electrical purpose of the bleeder
resistor is to establish a minimum load
upon the power supply, which will main-
tain current flow through the filter circuit
at or above a certain critical level. This is
necessary because the inductance of the
chokes in the filter varies with the current
through them; by maintaining a minimum
current at all times, smaller values of
inductance may be used.

Whether the filter uses choke or capaci-
tor input, both the inductance and capaci-
tance values required are very large in
comparison to those required for radio-
frequency circuits. Inductance values are
usually measured in henrys rather than
millihenrys or microhenrys, and capacitors
are in the range from 2 to 200 microfarads.
These large reactive elements are necessary
both because the ripple frequency to be
filtered out is low (120 Hz is the highest
ripple frequency normally encountered in
power supplies operating from commercial
ac power), and the energy drain is high,
which forces the circuit to operate at a low
impedance level.

To achieve the high inductance values,
“swinging” chokes are often used, particu-
larly in choke-input filters. When a swing-
ing choke is used, the value of the bleeder
resistor becomes a critical item in filter
design.

A swinging choke differs from an ordin-
ary inductor in that it has a smaller-than-
normal air gap in its core. This smaller air
gap permits the choke’s inductance to
fluctuate as current through its winding
varies; with low current, inductance is high,
and as current increases, inductance drops.
Typical swinging chokes vary over a 10-to-
1 inductance range through their rated
current range. Only enough copper and
iron are necessary to provide the minimum
inductance, in this design, which gets by
because high inductance is necessary only
at low current levels.

No such trick is available to help cut
the cost of capacitors — but fortunately a
special type of capacitor exists, which finds
wide use in power supply circuits. Like all
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capacitors, it consists of two conductors
separated by an insulating dielectric, but in
this case the dielectric is a film of metal
oxide formed chemically on the surface of
one of the conductors, while the other
conductor is the chemical solution which
forms the oxide layer. Such a unit is called
an electrolytic capacitor.

An electrolytic capacitor provides more
capacitance in a given space and at a lower
cost per microfarad than any other type,
but it has several disadvantages which
partially cancel this advantage. Since the
capacitor is literally formed by the action
of direct current upon a chemical solution,
it can be used only on dc; any ac in the
circuit must be kept small in relation to the
dc present, or the capacitor will be shorted
out. All electrolytics depend upon internal
moisture for their action, even though they
may be called ““dry.” The “dry”” means
merely that all the moisture stays inside, in
contrast to early designs called “‘wet”
which had grave tendencies to drip electro-
lyte all over everything.

In addition, the highest voltage rating
seldom exceeds 500V peak, and any volt-
age in excess of this can cause instant
punch-through. The resulting arc does two
things immediately; it dries out the capaci-
tor and vaporizes the chemical. A few
milliseconds later, the former capacitor is a
mess of sticky goo all over the interior of a
once-clean chassis.

Unlike other capacitors, electrolytics
have rather high leakage current ratings.
This may be as much as 1 mA for every 4
mF of capacitance, but varies widely with
temperature, age of the individual capaci-
tor, operating voltage, and many other
factors. The need to maintain polarization
and the high leakage are the two factors
which restrict electrolytics’ main applica-
tions to power supply filters.

Electrolytics are manufactured in an
assortment of voltage ratings from 3V up
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to 525V (working ratings, with surge volt-
ages of up to 10% higher permissible), and
in capacitances from 1,000,000 micro-
farads (yes, that’s one full farad) down to
as small as 2 mF. In general, the high
capacitance values are obtainable only at
low voltage, and vice versa. Typical units
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found in most power supplies range from 8
to 50 mF, at 350 to 450V. For low-voltage
supplies, typical values might be 1000 mF
at 15V,

When voltage is first applied to an
electrolytic capacitor, leakage current is
very high. The current “forms” the dielec-
tric film, however, and leakage drops rapid-
ly. This ability to form a new dielectric
gives this capacitor a ‘‘self-healing” charac-
teristic in case of momentary overvoltage,
provided that the overvoltage doesn’t start
an arc which prevents the healing action.

Electrolytics are manufactured by
wrapping an aluminum foil sheet and an
electrolyte-soaked cathode material togeth-
er, and applying dc with carefully limited
current until the dielectric film is formed.
The film tends to dissolve when the capaci-
tor is idle, but usuvally re-forms when
power is applied unless the power surge is
too great and causes overheating. For this
reason, it’s advisable to keep power sup-
plies in operation intermittently when
equipment is to be shut down for extended
periods of time, or alternatively to care-
fully re-form the filter capacitors before
applying full voltage again.

How is Power-Supply Performance
Rated? Performance of a power supply,
like that of any other item of electronic
equipment, can be measured only by com-
parison to known standards. The process of
making such comparisons amounts to
“rating” the performance of the supply.

Some of the obvious factors involved in
such a rating are the output voltage and
output current available from the supply,
as well as the input voltage and current
required. Not so obvious, however, are
some nevertheless important factors, such
as “‘regulation” and “ripple content’ of the
supply’s output.

Let’s start this discussion by defining
our terms. Then we’ll be in a position to
find out how to fit values into the phrases,
or interpret them should we encounter a
statement such as, “This circuit offers a
high degree of regulation but cannot toler-
ate input voltage variations.”

One of the major terms,— and unfortu-
nately, one with many contradictory
meanings — is  “‘regulation.” All of its
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meanings deal with changes of output
voltage from a given power supply, but
that’s about all they have in common. A
highly regulated supply maintains fairly
constant output voltage, and a supply with
poor regulation has an output voltage
which can be expected to vary widely —
but just what makes the output vary isn’t
too clearly defined.

One of the meanings often attached to
“regulation™ is a measure of the change in
output voltage as the input ac voltage is
varied. For instance, if a supply is designed
to operate with 115V ac input and pro-
duces 2

One of the meanings often attached to
“regulation” is a measure of the change in
output voltage as the input ac voltage. is
varied. For instance, if a supply is designed
to operate with 115V ac input and pro-
duces 250V dc output under its design
conditions, and still produces approximate-
ly 250V dc, even when input voltage goes
down to 100 or climbs to 130, that supply
has good regulation in this sense.

A more commonly intended meaning
for “regulation” deals with changes in
output voltage as output current is varied,
with input voltage held costant. Our well-
regulated (for input variations) supply of
the previous paragraph might produce its
250V dc output at a load current of 100
mA, yet drop to 200V at a current of 200
mA and climb to 300V dc if current drain
is reduced to 50 mA. In this case, its
regulation (in this sense) would be rather
pOOrL.

That’s what we meant by “contradicto-
ry meanings,” since we’ve given an example
of a well-regulated supply (for input varia-
tions) which is poorly regulated (for load
changes).

Compounding the situation is the addi-
tion of adjectives to the word “regulation,”
to create such phrases as “static regula-
tion” and “dynamic regulation.”

While the phrase “dynamic regulation™
appears in the FCC study list as something
you are expected to be able to define, we
have not been able to find any mention of
this phrase in the standard engineering
texts and references, such as Terman’s
“Electronic and Radio Engineering,”” East-
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man’s “Fundamentals of Vacuum Tubes,”
the “Radiotron Designer’s Handbook,”
“Electronic Designer’s Handbook™ by Lan-
dee, Davis, and Albrecht, or ““Reference
Data for Radio Engineers,”” all of which
have -extensive sections on power spply
design and measurements. Neither could
we find the phrase in three separate edi-
tions of the ARRL ‘‘Radio Amateur’s
Handbook,” or two editions of the Editors
and Engineers’ ‘“Radio Handbook.” This
makes it a bit difficult to provide a
guaranteed definition of the phrase!

Some authors have attempted to sepa-
rate the sometimes-contradictory meanings
of “regulation” by attaching “‘static” to
indicate changes caused by changes in
input voltage, and ““‘dynamic™ to indicate
changes due to variations in current drawn.
The idea is that input-voltage variations are
likely to occur more slowly, and to persist
longer, than are current variations caused
by circuit operation, thus justifying their
being called ‘‘static™ and using “‘dynamic™
for the more rapidly varying current
changes.

This does not, however, remove all
confusion, because-the idea of a “static
change” is in itself a contradiction. And at
least a few stubborn souls have reversed
these conventions as well, using “‘dynamic™
to mean input-voltage changes and “static”
for changes of load.

Another meaning possible for “dynamic
regulation” involves the reaction of the
power supply to a rapidly changing load
such as that produced by a class B modula-
tor or an SSB final. Many supplies which
exhibit good regulation under conventional
testing go wild under such rapidly changing
loads, because they are unable to keep up
with the changes. In this context, static
regulation would be that measured by
imposing various loads for relatively long
times while making measurements, and
dynamic regulation would be that shown in
action under loads which were continually
changing — and this is probably the con-
text meant by the FCC.

While we’re compounding the confu-
sion, it must be brought out that “regula-
tion” as a general property of a power
supply is one thing, confusing though it
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may be — but “regulation™ as a factor to
be measured is something else. In the U.S.,
engineers measure power supply regulation
in percent, and the regulation percentage is
defined as the ratio between the difference
of unloaded and loaded voltage, and the
loaded voltage, all times 100. That is, a
supply which delivers 250V without load,
and 225V when loaded, has a regulation
percentage of (250-225)/225, times 100, or
25/225 times 100, or 11.1%.

Regulation percentage doesn’t necessar-
ily mean the same thing everywhere. In
other countries, it’s sometimes figured as
the difference over the no-load voltage,
which would make that same example
come out to 10% rather than 11.1, and
occasionally it’s figured as the loaded
voltage over the no-load value, or 90%!

In short, about the only thing you can
be certain of when the word ‘“‘regulation”
is used is that changes in the output voltage
of a power supply are being discussed.

Hand-in-hand with regulation, but for-
tunately with much more precise meaning,
is the term “‘output impedance’ as applied
to a power supply. The output impedance
of a power supply is defined as the no-load
voltage minus full-load voltage, divided by
full-load current, and is expressed in ohms.
If the power supply we used as an example
to show the confusion possible with
“regulation percentage’ achieved that per-
formance with a 100 mA current drain at
full load, its output impedance would be
250—225 or 25V divided by 0.1A, or
250902.

The importance of the “output imped-
ance” is that the power supply acts to any
external circuit just like a short circuit in
series with a resistor of the corresponding
value. If 10 mA is drawn through a 2508}
resistor, the resulting voltage drop is 2.5V.
Sifilarly, if 10 mA is taken from our
example supply, the voltage should drop
2.5V from its no-load value, or to 247.5V.

Output impedance is especially impor-
tant with regard to both “static” and
“dynamic™ regulation in the final context
we examined. In both cases, good regula-
tion demands low output impedance —
well below 10082 in most cases.

“Ripple frequency” is a term we've
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already met, as is “ripple amplitude.”
Ripple amplitude is usually specified as a
percentage of ripple, which is the ratio of
the peak-to-peak value of the ripple com-
ponent only compared to the average value
of the dc output voltage. A more meaning-
ful way to rate ripple is directly in terms of
peak-to-peak ripple voltage and frequency.
In some cases, any ripple voltage over a
microvolt or so is too much; in others, as
much as 25 to 30V peak-to-peak of ripple
may be acceptable. It all depends on what
the resulting dc is to be used for.

Usual values of ripple percentage range
from 0.1 to 5%; most charts for filter
design appearing in the handbooks are
calculated for 5% ripple, but if two sec-
tions of filtering are used the result will be
5% of 5%, or 1{4 of 1%, ripple.

Now that we have our terms defined,
we can turn our attention to the perfor-
mance factors to which they refer. The
major factor is, as one might expect since it
is surrounded by the most confusion,
“regulation.” Ideally, a power supply should
produce an output voltage which is con-
stant, regardless of changes in either input
voltage or load. This would be perfect
regulation, or “zero” output impedance,
and in general it cannot be achieved. But it
can be attained over a surprisingly wide
range of load currents, by use of some
special circuitry we’ll examine shortly.

Unless special regulator circuits or com-
ponents are used, however, the regulation
of the supply must necessarily be less than
perfect. Just how much less depends upon
the entire design of the supply. A choke-
input filter provides better regulation over
its range of operating current than does a
capacitor-input one, but requires a higher-
voltage transformer to achieve the same
output voltage. Large filter capacitors pro-
duce better dynamic regulation than do
small ones (it’s difficult to get too large an
output filter capacitor; 500 mF still leaves
room for improvement on a S00V supply!)
but may produce more loading of the
transformer and rectifiers, and at any rate
are more costly. A comparison of the
output regulation for choke-input and
capacitor-input filters appears as Fig. 8,
and dynamic regulation of small and large
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Fig. 8. This graph compares output voltage at various load currents for a typical power supply using
(2) capacitor input filtering and (b) choke input filtering, with all other factors held constant. Note
that minimum current drain is necessary in order to pull voltage of choke-input filter circuit down into
“regulation”’ region, and that capacitor-input voltage is always higher than that from choke-input

circuit.

output filter capacitors is illustrated by
Fig. 9.

If better performance than that shown
in Figs. 8 and 9 is necessary, then a fourth
block must be added to Fig. 1 — a regula-
tor circuit.

How Can Power Supply Performance
Be Improved? When the utmost in perfor-
mance is required from a power supply,
some form of regulator circuit is usually
included between the filter and the output
terminals.

Regulator circuits may be as simple as a
gas-tube (VR tube or neon bulb), or more

complex than many communications re-
ceivers. They may regulate the output
voltage, the output current, or both. They
may guard against changes in output with
changes in load, with changes in input
voltage, or both. In general, a wide choice
of regulators is available.

The simplest voltage regulator for many
purposes is a simple neon bulb. The neon
gas which provides the bulb’s glow has an
unusual characteristic of maintaining con-
stant voltage, regardless of current (within
limits, of course) through it. In most cases,
this is about 55V. A resistor must be

e
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Fig. 9. These waveforms illustrate the meaning of
“dynamic regulation’ more effectively than
could many many words. The graph shows static
requlation of the test supply, which remained the
same for any value of output filter capacitor.
Waveform A shows the transients which appeared
on the power lead when full load was suddenly
applied with 2 mF ouiput capacitance, and B
shows removal of load, C and D are the same,
application and removal of full load, but with 90
mF output capacitance.
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Fig. 10. Three different types of voltage references or simple requlators are shown here, drawn in such
a way as to emphasize the similarity of their actions. Each of these produces a voltage which remains
relatively constant over a wide range of current levels; so long as their minimum current requirements
are met, the voltage is fixed by characteristics of the device. Neon tubes vary in voltage, from 50 to
70V. VR tubes come in specified sizes, as do zener diodes, but the choice is much wider with zeners.

placed in series with the bulb, to limit the
current through it to the maximum for
which the bulb is rated, as shown in Fig,
10. Output voltage remains constant at the
bulb’s ‘“maintaining voltage™ from zero
current drain up to the point at which the
current drain through the resistor reduces
voltage below the maintaining level and the
bulb goes out. So long as the bulb glows,
output voltage is regulated.

The familiar VR tube is simply a
variation of the same principle. A mixture
of argon, neon, and xenon gas is used, and
the electrodes in the tube are shaped to
permit higher current operation, but the
circuit remains the same. VR tubes come in
ratings of 75, 90, 105, and 150V, and may
be series-connected to produce additional
values. )

The semiconductor equivalent of the
neon bulb or the VR tube is the zener
diode. Any silicon diode operated beyond
its PIV rating will exhibit the same con-
stant-voltape effect, but zener diodes are
especially processed to improve their per-
formance, and to bring the PIV rating
down to lower levels. Zener diodes are
available to regulate voltages from 3.9 to
150V, and capable of dissipating anywhere
from 0.1V to 50W or more of heat while
doing so. Like VR tubes, they can be
series-connected for “oddball” voltage val-
ues, and both VR tubes and zener diodes
can be connected in the same series string
if need be to achieve some unusual level.

Regulation of these devices is much
better than that attained from a bare
power supply, but is far from perfect.
Output voltage across a VR tube may vary
as much as 2V from the full-load to the
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no-load condition, which is nearly 3%
variation for a 75V tube. While this is
better than triple the regulation of many
bare supplies, it’s not good enough for
many purposes.

When better performance is required,
the electronic regulator becomes necessary.
This circuit, in general, combines a voltage
reference source, an amplifier, and a con-
trol device (series pass vacuum tube or
transistor in most cases), to continually
compare the output of the power supply
with the reference, and to change the
output in such a direction as to drive the
difference between output and reference
toward zero.

Fig. 11 shows the block diagram of a
typical simple regulator, while Fig. 12
shows a simplified version of the schematic
(omitting such things as rf chokes, para-
sitic-suppression resistors, bypass capaci-

CONTROL
DEVICE

DC IN

VOLTAGE
REFERENCE

Fig. 1. This block diagram identifies the major
functions within a typical electronically requlated
power supply's requlator circuit. Input to this
circuit is obtained from a conventional power
supply. Output is contrelled by a series control
device, which is in turn controlled by an amplifi-
er stage driven by the difference between the
output voltage and an internal reference voltage.
The result is that output voltage remains constant
over a wide operating range.
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tors, etc., which are required in practical
regulators).

In this circuit, the voltage reference is a
VR tube, Its regulation is much better
when used as a reference, however, than
when used directly as a regulator, because
the load current on the reference remains
constant. When near-perfect performance is
required, special voltage-reference tubes
guaranteed to maintain voltage within a
fraction of a percent of rated levels are
available.

The amplifier is a bit unusual in its.

hookup, because it must do the job of
comparing output voltage with the voltage
reference. In Fig. 12, it does so because the

2A3
OR
172 6SAT

CONTROL

p——O0UTPUT+
89V approx

+IN
(300 vDC)

iEloox

_C % O_
Fig. 12. Simplified schematic of requlator shown
in Fig, 11. This circuit omits such items as
parasitic suppressors, bypass capacitors, etc., to
emphasize those parts which do the job of
requlation.

output voltage is connected to the amplifi-
er’s grid and the reference voltage is con-
nected to the cathode. This “clamps” the
cathode permanently to the reference level.

So long as the output voltage is higher
than the reference voltage, the grid of the
amplifier is positive with respect to the
cathode and the amplifier tube conducts
heavy current. This causes a large voltage
drop across the amplifer plate load resistor,
and as we shall see shortly this in turn
reduces the output voltage.

When the output voltage drops below
the reference voltage, the difference be-
tween output and reference becomes the
grid bias voltage for the amplifier, and
plate current becomes less heavy. Ouiput
voltage rises. As output rises, the amplifi-
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er’s bias decreases, which makes the ampli-
fier draw more current and pulls down the
output voltage. The output level thus
stabilizes at whatever pcint produces an
amplifier bias level capable of producing
exactly the same output level. This is
negative feedback in action, or what engi-
neers call a “servomechanism.”

The control device is an ordinary power
tube or transistor. Fig. 12 shows a triode
tube; tetrodes or pentodes require some
special complications to keep the screen
voltage at the right level. You can view the
control tube as being a cathode follower, in
which the cathode voltage “follows™ the
voltage applied to the grid, or you can look
at it as being a variable resistance which
forms the upper leg of a voltage divider,
with the lower leg being composed of the
load connected to the power supply.

The plate of the amplifier is connected
directly to the grid of the control tube, so
that whatever voltage appears at the ampli-
fier is reproduced (except for a small offset
voltage established by the tube’s operating
grid bias requirements) at the control-tube
cathode, which is the output terminal of
the circuit.

Now let’s imagine that we have such a
circuit, with all tubes warmed up and the
VR tube glowing at a fixed voltage of
+90V, but no power supplied to the
amplifier and control-tube plates.

When we first apply power to the
plates, the output voltage of the suply is
zero, so the amplifier grid is effectively
grounded. With the +90V from the refer-
ence applied to its cathode, the amplifier
tube is effectively cut off and no current
flows in its plate circuit. The voltage drop
through the load resistor is thus zero, and
full plate voltage is applied to the amplifier
plate and the control-tube grid.

This full plaie voltage is reproduced at
the output terminal — but in order to rise
from zero, where it started, to the full-
voltage level, the output terminal must pass
through every intermediate voltage level on
its way, and as it does so this changes
conditions inside the regular circuit in such
a manner that the output voltage never
climbs higher than the desired regulation
point.
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NEW |

Self Supporting Crank-up Masts

High strength tubing — 6 square feet i
of antenna with adequate margin of
safety in 50 mph winds — easy 2 step
installation,

Available with the
Exclusive new Rotor Base Accessory’

Installation detaiis, other models
and accessories available

TRISTAO TOWER CO.

Box 115  Hanford CA 93230 "4 .

See your

DEALER

for

DRAKE

products

Over 250 Pieces
of USED EQUIPMENT on SALE

Be sure to check this list—over $20,000 worth
of good used Receivers, Transmitters and Trans-
ceivers offered at these reduced prices! While
the stock lasts — let us serve you?

We have Signal One CX7's

in stock ready ta ship
Sandy Jackson mgr — T.T.Freck W4WL

FRECK RADIO & SUPPLY COMPANY
38 BILTMORE AVENUE
ASHEVILLE, NORTH CAROLINA 28801

ELECTRONIC COUNTERS!!

5 DIGIT READOUT WITH 8 DIGIT CAPA-
BILITY — .0005% ACCURACY — PORTABLE

MODEL 5-30: 30 mhz multifunction counter.
Frequency, period, ratio, scaling, markers. Fre-
guency range — 10 hz to 30 mhz.

MODEL 5-60: 60 mhz frequency counter.
Built-in 5 watt dummy load. Freguency range
100 hz to 60 mhz. 115 VAC or 9—12 VvDC

PRICE: $295 either model, postpaid. $25 down
for COD. Write for complete specs.

P> PAGEL ELECTRONICS

6742-C Tampa Ave., Reseda, Calif. 91335
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Until output voltage approaches the
VR-tube voltage, nothing much happens.
As soon as the difference between output
voltage and reference voltage is smaller
than the cutoff voltage for the amplifier
tube, though, current begins to flow
through the amplifier tube, and this cur-
rent flow through the amplifier load resis-
tor reduces the voltage at the amplifier
plate and control-tube grid. Remember
that the output voltage of the regulator can
never be higher than the voltage at the
control-tube grid.

As output voltage continues to rise, the
difference between output and reference
voltages continues to decrease, reducing
the grid bias on the amplifier and thus
increasing current flow through the ampli-
fier load resistor. This increased current
flow reduces the voltage at the amplifier
plate and control-tube grid, and so reduces
the upper limit to which output voltage
can rise,

This action continues until the control-
tube grid voltage and thus the output
voltage is reduced to the point at which
difference betweeen output and reference
voltages is exactly right to maintain current
flow through the amplifier at a level which
will hold the control-tube grid voltage at
that same point. Any additional rise in
output voltage would then cause a fall in
control-tube grid voltage, pulling output
voltage back down, and so the action
freezes.

The output voltage at which this
“freeze” occurs depends upon the charac-
teristics of the specific tubes used in the
circuit, but is always a few volts lower than
the reference voltage.

When a load is connected to the power
supply output, the load current must flow
through the resistance established by the
control tube, and this increased current
flow will cause output voltage to fall
slightly. However, as soon as output voli-
age begins to fall, the difference between
output and reference voltages increases,
which means the the amplifier’s grid bias
increases and less current flows through its
load resistor. This raises the voltage applied
to the control-tube grid, which increases
output voltage until the original level is
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CM-1:
plete course of instruction is on the
tape. Practice material at 5. 7. 9
WPM, Prepares you for Novice ex-
am, Includes code groups and punc-
tuation,

- Post Office Box 29

=————1 portsmouth RI 02871

direct. Satisfaction guaranteed.

IS IT EASY TO LEARN THE CODE?

Frankly, no. Neither was it easy to learn how to read without two things:
Proper instruction, and practice. CODEMASTER tapes, proven in over five
years of sales of thousands of tapes all over the world, give you that essential
instruction. No other teaching system offers you a more proven method,
more accurate sending, more complete guidance. Select your CODE-

CM-1%: An intermediate tape, es-
pecially for General Class exam
study. No instruction; just practice,
% hr 11 WPM; 1 hr 14 WPM; % hr
at 17 WPM. Includes coded groups
and straight text.

CM-2: For ExtraClass license
study. Mostly straight text, some
code groups. 1 hour at 20 WPM, 4
hour each at 25 and 30 WPM, For
real QRQ, play this tape at twice
speed!

CODEMASTER tapes are 2-track monaural; available in two styles: 7 inch reel (3% IPS) and cassette, Be sure 1o
specify both the program {CM-1, etc) and the style (reel or cassette). Any tape, $6.95 postpaid USA 4th class. Any
two tapes, $13.00; all three, 517 00 PPD, For air shipment in USA add 50 ¢ per cassette or 80¢ per reel.
Immediate delivery. Masten:harge and Bankamericard honored; give us your account number., CODEMASTER
tapes are made only by Pickering Radio Company, P O Box 29A, Portsmouth, RI 02871. See your dealer or order

restored. Action occurs so rapidly that the
change in output level is usually not
detectable — but the change must occur in
order for the circuit to detect and correct
it.

If the power supply load requires addi-
tional current, the same thing happens —
whenever current drain from the output
terminals tends to pull output voltage
down, the control tube’s grid voltage is
automatically increased just enough to
bring it back up again. If the current taken
from the supply is reduced, the action
works in reverse. Any tendency of output
voltage to rise above the established “‘regu-
lated level” causes the control-tube grid
voltage to be reduced, pulling output level
back down. The action is effective over a
wide range of current. Only when the
original supply is unable to deliver enough
current, or the control tube is unable to
pass it, can the output voltage fall.

A regulator circuit such as this normally
acts to reduce ripple in the output, as well
as to clamp voltage level constant regard-
less of variations in load current, because

any ripple which gets through is also
detected as a variation in output voltage,
and is canceled just as is any other output-
level change.

A regulator circuit of this type acts to
improve both the static and the dynamic
regulation of the supply, and reduces out-
put impedance of the supply to nearly
Zero.

A number of changes are possible to the
hasic circuit, which permit a circuit design-
er to choose any type of action he may
desire. For instance, he may retain good
static regulation and low dc output imped-
ance, while deliberately introducing poor
dynamic regulation and high ac output
impedance, by placing low-pass filters in
the amplifier circuit so that rapid changes
in output level cannot cause changes in
control-tube voltages, and so cannot be
canceled. The simplest such low-pass filters
are bypass capacitors from grid to cathode
on both amplifier and control-tube stages.
However, some bypassing iS necessary to
prevent oscillation, and so it’s not safe to
assume that the presence of capacitors at
these points means that the designer has

DOES DAYTON HAVE THE WORLDS LARGEST HAMVENTION? YES!

20th Anniversary ===+ + =+ 94 April 1971

DAYTON. HAMVENTION

Wamplers Hara Arena

Technical Session ® Exhibits e Ladies Program ® Hidden Transmitter Hunt
Flea Market ® Awards ® Banquet

Dept: S Box 44, Dayton, Ohio 45401
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chosen to degrade dynamic regulation.

Another modification which can be
made permits the output impedance of the
power spply to be made exactly zero, or
even to be made negative. When output
impedance is zero, a change in load current
makes no change at all in output voltage.
When output impedance is negative, output
voltage actually climbs as current is drawn,
and drops as current demand increases.

To achieve these effects, the designer
need only include a low-value current-
sensing resistor in the negative lead of the
circuit, as shown in Fig. 13, and return the

FROM
CATHODE * ODUTELES
SRI
b4
iTe) SAMPLING _ __R2

FRACTION ~ R| + R2

L
2R2

-ﬁ—oouwu‘r—

CURRENT
777 SENSE

Fig. 13. Modifications to regulated power supply
include voltage sensing network which permits
output level to be higher than reference voltage,
and series current-sensing resistor which allows
output impedance to be reduced to (or even
below) zero ohms.

negative end of the reference voltage
source to the load side of this resistor while
returning the voltage-sampling network to
the regulator side.

As load current increases, the voltage
across this current-sensing resistor also in-
creases, and this change is added to the
reference voltage “seen” by the amplifier.
In effect, the reference voltage to which
the output level is clamped is made to
increase as load current increases, and the
automatic clamping does the rest.

The size of the current-sensing resistor
determines whether output impedance is
zero or negative. The smaller the resistor’s
value, the less its effect. With a very low
value, the effect can be made just enough
to cancel the positive output impedance of
the rest of the circuit, giving a net output
impedance of zero. With higher values,
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output impedance becomes negative.

Figure 13 also introduced the ““voltage-
sampling network,” which is simply a
voltage divider connected across the output
of the supply, with the amplifier grid or
base connected to its midpoint. This net-
work permits output voltage of the supply
to be higher. than the reference voltage,
because it establishes the voltage fed to the
amplifier as a fixed fraction of actual
output voltage, and the regulator circuit
actually clamps the voltage fed to the
amplifier at the reference level.

For example, with a 90V reference
source and a sampling fraction of 2/3, the
regulator would hold output voltage at
something less than 135V. If the bias
requirements of amplifier and control
stages introduced a 10V offset, so that the
circuit would clamp amplifier-input-voltage
level to 80V, then output would be 120V
(2/3 of 120 being 80).

To change the output voltage of this
supply to 200V, all that would be neces-
sary (if unregulated input voltage were
300V or above as noted below) would be
to change the ratio of the resistors in the
sampling network so that the sampling
fraction changes from 2/3 to 2/5. Now,
when output is at 200V, 2/5 of this
output, or 80V, is applied to the amplifier,
and action is just the same as before.

In practice, most regulated supplies use
such sampling networks, and include a
potentiometer at the junction point to

Fig. 14. Current regulator circuit uses two resis-
tors, one zener diode, and a single transistor to
requiate current to some maximum value set by
design, over entire range from short-circuit to
open-circuit load conditions. Naturally, design
current cannot be made to flow through open
circuit, but requlator assures that regulating level
is never exceeded, and is achieved if input voltage
is high enough to force that much current
through load resistance.
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permit variations of the actual output level
by permitting small changes in sampling
fraction. Some supplies have a wide adjust-
ment range, while others permit only a
narrow margin.

Note that a regulated supply of this sort
requires an unregulated input voltage con-
siderably higher than the desired output
voltage. This additional voltage is necessary
in order to provide operating voltage for
the control device, and represents
“wasted” power so far as the external load
circuit is concerned. Current capability of
the regulated supply is also limited by the
control device. These two disadvantages are
the major reasons why regulated power
supplies are not more widely used. In ham
gear, fully regulated supplies are found
only in critical frequency-control circuits
and low-current bias supplies, if at all.

While the term “‘regulated power sup-
ply”’ usually means a supply in which the
output voltage is regulated, it’s also pos-

MARCH 1971

sible to regulate output current so that it
remains constant regardless of changes in
load resistance. This is sometimes called
“current limiting,” as we did in discussing
Fig. 10.

The need for current regulation occurs
far less frequently than that for voltage
regulation, however, and so in general use
“regulation” has come fo mean only
“voltage regulation™ unless specifically
called out as applying to current.

Current regulation, when it is encount-
ered at all, usually shows up the in voltage-
reference portion of a regulated power
supply, where the VR tube is supplied with
constant current in order to held its
voltage more constant.

The simplest current regulator consists
of a resistor, having a value from 10 to 100
times greater than the resistance of the
expected load circuit, in series with a
power supply which produces from 10 to
100 times the anticipated voltage require-
ment, Most of the voltage drops across the
resistor, and current remains fairly con-
stant.

For instance, a 300V supply connected
through a 300 k2 resistor will permit a
maximum of 1 mA to flow, even if the
output is shorted. With a load resistance of
30 k&2 the total series resistance is only
10% (9%, to be exact) less. If load resis-
tance is not permitted to exceed 3 le)l the
resistance variation will be only 1%, and
the current varies less than 1%. Voltage
across the load rangs from 300 with no
current flow down to zero with a short
circuit.

For more effective regulation of cur-
rent, a servo regulator such as that shown
in Fig. 14 can be used. This circuit acts in
much the same manner as the voltage
regulator of Fig. 12, but combines the
amplifier and control stages in a single
transistor.

The transistor base is clamped to a
voltage somewhat lower than the input
voltage, by zener diode D1. Emitter volt-
age, however, varies with current flow
through the circuit. With no current flow,
the emitter resistor causes no voltage drop,
the emitter is at input voltage, and since
the transistor is PNP, this turns it on.
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Emitter-to-collector resistance is low and
high current can flow, just as output
voltage could skyrocket (initially) in Fig.
12.

As current flows, however, it produces
a voltage drop across the emitter resistor,
reducing the difference between emitter
and base voltages, and so reducing the
forward bias on the transistor. Emitter-to-
collector resistance increases.

When enough current is flowing to
bring the emitter voltage almost down to
the base level (because of the voltage drop
in the emitter resistor), the high emitter-
to-collector resistance at this operating
point prevents additional current flow.
Thus, even with the collector shorted to
ground, only enough current can flow
through the emitter resistor to bring emit-
ter voltage down to base level and turn the
transistor off.

For any value of load resistance from
zero to infinite (short circuit to open
circuit), current flow through the collector
is held at the value which develops approxi-
mately the zener-diode voltage across the
emitter resistor. With a 3.9V zener and 3.9
k&2 in the emitter, current regulated at 1
mA; with 39082 at 10 mA, and so forth,

Many variations of regulator design and
action are possible. It’s far beyond the
scope of this series to go into any greater
detail now, but if your interest in the
subject has been whetted you can find
much additional data in either of these two
books:

“Silicon Zener Diode and Rectifier
Handbook,”” Motorola Semiconductor Pro-
ducts Inc., Phoenix, Ariz. ($2 when pub-
lished in 1961),

“Electronic Designers’ Handbook,” ed-
ited by R. W. Landee, D. C. Davis, and A.
P. Albrecht, McGraw Hill Book Company,
Inc., New York, 1957,

Now that we know all about power
supplies, or at least more than most of us
really wanted to discover, we’re ready to
take a look at the subject of amplification.

. .Staffm

Tell our advertisers you saw it in 73/
(Even if you didn't.)
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FREQUENCY MODULATED
TRANSMITTER. BCG604

Brand new government surplus in sealed cartons.
Power output 30 watts
Freq. Dev. 40 kc.
Freq. Range 20. to 27.9 Mec.
10Preset channels
Complete with tubes and spares.
Adaptable to ham band modification. Needs only
power supply, crystal and mike to get on the air.
Surplus Issue Special Price
Stock No. 5001
Wt. 76 Lbs.

COMPUTER EOARD SPECIALS

59082

Honeywell Computer boards, 4% x 12", Trans-
istors, diodes, zeners, capacrtor precision re-
snstnrs heat sink, trimmers, etc. 2 different
Boarasi it bl e e e e e 1.00
89127 e
Honeywell Boards 5% x 6. Loaded with late

ne. transitors, dicdes, resistors and capacitors 1.50

LIGHT ACTIVATED SCRs

MINIATURE RELAYS
§9130
Operates from 12 to 24 volts. 3/4"" x 3/8""
DPDT Printed Circuit or socket mount

.75 ea. 3/2.00 10/6.00

x 3/8""

STOCK PRY PRICE
H4116 60 1.00
H4117 100 1.75
H4118 200 2.50
H4119 300 3.50

COMPUTER GRADE CAPACITORS

Stock No.

$2040

Sangamo or Pyramid 4% x 1%. 4000 Mfd. 50
VOIS RN S SRR e S 65 ea 5/3.00
52049

Sprague or Sangamo 4% x 1%. 3500 Mfd. 55
MOl Tt L Rl el B 65 ea 5/3.00
52062

Sprague (Brand New) 3" x 4%’. 40,000 Mfd. 12
Volts 1.25 ea 6/7.00

SILICON CONTROLLED RECTIFIERS
STK. NO. PRV PRICE
02 54200 50 4/1.00
1.5 AMP| s4201 100 2/1.00
54202 200 3/2.00
54203 300 B0
54204 500 1.00
T0-66 STK. NO. PRV PRICE
54206 50 .40
3 AMP |Ss4207 100 .60
S4208 200 .65
54209 300 .85
S4211 500 1.35

o emm—t > 1

400 PRV 6 AMP TRIACS.
Transitron TTD10 {RCA 40639) Comes mounted
on its own heat sink. S4128 . 1.50 ea 6/8.00

AR

s

PHOTO ELECTRIC ASSEMBLIES
S 7000

Contains cadmium sulfide photo cell, potenti-
ometer, relay, lamp & Fairchild 2N-2657, 1 5/8"
x 1%*. Original used as exposure meter cantrol,
Complete with circuit diagram & application data
................................. $1.25
S 7001
Contains cadmium suifide photocell, 2-50082
variable resistors & Fairchild 2N2240. Change in
light changes bias on transistor. Useful for all

types of light sensing & alarm devices ... .75 ea.
SURPLUS ISSUE SPECIAL
3each S7000 & S7001 ................ 5.00

TO-5 HEAT SINKS
Increase the power rating of your TO-5 trans-
istors. Adjustable for |arger or smaller transistors.

15/1.00

bt

TUNNEL DIODES
Similar to TN3717
S4017 .60 6/3.00

FIELD EFFECT TRANSISTORS

{FETS)
.60, 6/3.00
.60 6/3.00

84016 N Channel Sim. to 2N3819
$4129 P Channel Sim. to 2N3920

2

FUSIBLE RESISTORS
Protect your power transistors with one of these
in emitter circuit.

S$8027 27 Ohm 2 Watt .............. 6/1.00
$8028 .50 Ohm 5 Watt
Pos. Temp. Coef. .......... 4/1.00

NIXIE DRIVERS
NPN- TO-18
S$4105 hfe .20 10/3.00
S$4106 hfe .40 10/4.00

$1.00 FREE WITH $10.00 ORDER
MINIMUM ORDER $3.00

i
;
:

Lots of other items—send for free flier: All mer-
chandise fully guaranteed.

Please include post-

age: excess will be refunded.

=

)

DELTA ELECTRONICS 0.

AR 12 = 1,

BOX 1, LYNN, MASSACHUSETTS 01903 E
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RADIO HECEIVEFIS AND TRANSMITTERS:
COLLINS R-648/ARR-41, tunes 190-550khz and 2 to 25mhz, digital readout, 28vdc, easy to convert (u
115V /60cy, airborne R 390 ........................................................ 327
CALLINS A-388/URR. military version of the 51J-3, tunes 500khz to 30.5mhz, a favorite . ... ... 325.00
HAMMARLUND SP-600JX rcvr tunes 540khz-54mhz a pop RTTY CW & SWlrcvr $295.00
AN/URR-13 receiver, tuneable UHF 200-400mhz, popular for UHF ham bands, monitoring military and
astronaut.frequenclasibest INUHE -0 5s 00 5 oo e e i . e e ke A $85.00
T 593/7HC-4 VHF AM transmitter, 132-150mhz, single channel, xtalcontrol . ................ $32.50
-645 transceiver, tunes 460-490mhz, 12I2Bvdc input, SEE past conversion articles for 420mhz con-
vers:on ................................................... $21.50
COLLINS T-47/ART-13 transmitter, tunes 2-18mhz, 28vdc, autotune, 813A final
COLLINS RT-178/ARC-27 UHF 200-400mhz transceiver with control head . ..................
BENDIX RA-10 RDF receiver, tunes 150-1100khz and 2-10mhz, ideal for boats, waather,,tran;m:t:et
18.560

hiintst 8000 .
APX-6 'ransponder ‘the tamous moonbounce set

TCS RECEIVER-transmitter, tunes 1.5mhz thru 12mh
DD ) A T T e e

RBC with 115V/60cy power su?ply 4'to 27mhz Al A2 A3 raceptmn iz
AN/PRC-6 FM walkie talkie, 4 5.4mhz, 43 different operanng chann
2 ft. whip antenna, less bat‘terv andicrystalsl 2. 0 o
RT-66/GRC receiver-Transmitter, FM 20.0 t0 27.9mhz, 16 watts
RT-67/GRC Receiver-Transmitter, FM 27.0 to 38.9mhz, 16 watts
RT-68/GRC Receiver-Transmitter, FM 38.0 to 54.9mhz, 16 watts
RT-/0/GRC Receiver-Transmitter, FM 47.0 to 58.4mhz, 16 watts
R-109/GRC Receiver, 27 ta 38.9mhz FM i
R-110/GRC Receiver, 38.0 to 54.9mhz FM ., ..., <
AN/GRC-9 Transmitter-Receiver, 2 to 12mhz AM, C C!

R-278/GRC-27 Receiver, 225 to 4UDmhz 10 preset channels AM, 1750 selacted ch
T-217/GRC-27 Transmitter, 225 to 400mhz, 100 watts, 1750 selected channaels AM/MCW
MD-129/GRC-27 Modulator, goes with T 21'7/GHC 27 transmitter ..
RCA AN/FRR-21 Receiver, A1 A2, F1 reception, 14-600khz tunabl
AN/APS-42 Receiver- Transmlner Hatd e R and iR O s s
BC-348 Receiver, tunes 200-500khz and 1.5 to 18mhz, 2Bvdc, unmodified
RCA SRR-13 Recelver A1, A2, F1 reception tunahle 2 to 32mhz 115V/GOC
TBK-17 Transmitter, 2.0 to 18.1mhz, V.F.O.,

115v/220V, 60 cycla in
TBL-7 Transmitter, 175
220Vv/60cycle .......

TE LETYPE EQUIPMENT:
GC-40 Mitey-Mite page printer with 60, 75, 100 WPM gears, the miniature type printer, Iight greB
color 115\//60: cle, sync motor, looks good inany hamshack ...............ccn0uuuuen .. %11

1.50

600khz and 2 to 18mh

EST SET TS G mletvpewn:er signal distortion test set, trans‘mts four test signals, R, Y, Space, or
standard test message A needed item for all HTTY OPBCATIONS i o o a el wietia foia e b s Tate S TR $35.00
TT-4A/TG Teletypewriter, KSR, 115/60cycle .........c..... . ccccivnsananssasnsannsas $69.50
RADIATION,INC. Model TDMS-SEB-R- B tele:ypa test transmitter, used to overhaul late type teletype
SN R ETIEA a o 1o 1oy o (e e T e e e e e SR, ol i e et L el L e $39.50

MISCELLANEOUS EQUIPMENT:
AN/PRS-3 Mine Detecting set in shipping case, the best portable system for battlefield, beach, and treasure

huntlng Can be used around salt water and iron S0il, the BeSt .. . . . . ... ...o.yeeeocussnon.s $125.00

PANORAMIC INDICATOR IP-258/U, military version of SB-8A Type T-200, 400-600khz iF

CRT, complete with PS-8 115V/60 cycle power supply

NEMS-CLARKE TLM32-A Telemetry pra-amphi.er

BOEHME TYPE 8-D automatic keying unit, 10-100 WEM .

BC-709C interphone amplifier, uses standard flashlight batterles mp
hausat T . A L D O D ) o e Y L e B35, U
RA-84 AC power suPpl‘L for BC- 779 Super-Pro receivers 3
C-626/ARC-27 control A R T D DB

C-149/ARN-6 control haad ...... e ae a7

C-2328/GRA-39 control hea

éﬁ%DZF:)DEH, N DIRECTIGON AND SPEED Typa RO-14AN/GMQ-20, goes with wind measurin
COURSE INDICATOR ARC IN-14- 'l VOR/ILS Indicator for ARC-16 Omni

BENDIX IN-4D Indicator, left-right meter movament

C-996/ARN-14 CONrol N8Ad .. . ..o v e seenrsnssnss

1D-91B/ARN-6 Radio Bearing Indlcator 350 degree rotation, ideal for antenna beam

JUNK BOX NIGHTMARE

FOR THIS SPECIAL 73 SURPLUS ISSUE WE HAVE PUT TOGETHER 50 POUNDS OF SMALL
VALUABLE ELECTRONIC COMPONENTS, CONSISTING OF SURPLUS HESISTOHS CAPAClTOHS
SWITCHES, CONNECTORS CIRCUIT BOARDS, TRANSISTORS, SMAL REWS, K VARIABLE
CAPACITORS CRYSTALS, TUBE SOCKETS, ETC., ETC. ALL SMALL COMPONENTS ‘NO HEAVY
TRANSFORMERS, ETC. TERRIFIC ONCE A YEAR BAHGAIN EACH BOX IS DFFFEHENT

GUARANTEED TO SATISFY YOU. SPECIAL POSTAGE PAID DEAL $18.00, TWO FOR $32.

AIRCRAFT PILOTS: :
SKYCRAFTERS Model AMT- 9!AMR4 VHF Transceivers, 24 channel with crystals, 118.1 10 123.0, Size
3-5/8" x 5%"” W x 7' D, choice of 12 or 24 transistorized power suppl‘r size 2 H x 3" W x 4 D, total wt.
4.7 Ibs., complete system with antenna and cables, BRAND NEW 470 models, ready for installation
$285.00. Sells new for $756.50.

e SLEP ELECTRONICS COMPANY e 2412 NORTH HIGHWAY 301 e ELLENTON, FLORIDA 33532

ATTENTION: ... LINEAR AMPLIFIER BUILDERS: K

B & W B850A Pi-Net Inductor, designed for 80-10 meter amateur bands, plate load impedance 2500-5000

ohrns used for single and parallel tubes series fed circuits, 813, 4-125, 4-400, 4-1000, rated 1000 wat?sé\:asva
s PR b NNE S SR T B W s T AL i o e S AT e

B & W 852 Pi-Net Inductor, designed for 80-10 meter amateur bands, plate load impedance 2000-4000 ohms

used for single or paralfel tubes, series or shunt fed circuits, 3-400Z, 3-5002, 3-1000Z, 4CX1000A, etc., rat

1000 wates new bbied oo S e e e s e e e s e B e e 59.50
B & W 3902-1 Cyclometer, 100 turn counter, numbers i increase with clockwise rotation of handle a'beautiful
e C RN O e e e gy N S R i P ) Ay A Y $29.50
NEW FACTDRY EIMAC YELLOW BOXED TUBES, FACTORY GUARANTEED:

Eimac 3-4 vt T O3 A S L o - I Y X T L D3 O3 0 DS 0 DD O D $32.00
Eimac 3- EODZ s C ; i ....%$34.00
Eimac 3-1000Z -...$79.00
Eimac 4-400A ... ....%42.00
Eimac 4- 1OODA o $119.00

Eimac SK-510 Socket, 0 000A = 10.50
Eimac SK-410 Snck.at 3-400Z, 3-500Z & 10.50
Eimac SK-650 Socket, 4X1 BOA 4CX 2508, no scree 12.00
Eimac SK-620 Socket, 4X150A 4CX250EI has screen hv‘pass 13.25
Eimac SK-800B Socket for 4CX1000A ... .. ........ : : - ’ 59.50
Eimac SK-516 Chimney for 3-1000Z ....... ; %12 00
Eimac SK-B06 Chimney for SK-800B ....... 13.50
Eimac SK-506 Chimney for 4-1000A . ... ... e " - - = .. -$12

Eimac SK-416 Chimney for 3-400Z, 3-5002 . 4 : ele el s $7.00

Eimac SK-626 Chimney for SK-650, SK-620, 4X350A, 4CX2508B . S50
Eimac HR-6 Heat Dissipating Plate Cap for 4-65, 4-125, 4-400 s 3220
Eimac HR-8 Heat Dissipating Plate Cap for 3-1000Z, 4-1000A ook P




TEST EQUIPMENT:
0S5-34/USM-32 Oscilloscope, 3WP 1 tube, portable general purpose, 10cy to 4mhz
0OS-8/U Oscilloscope, portable, 3RP1 tube, general purpose, DC to 2mhz
MICROLINE MODEL 555 Klvstron ﬂgnal source
PC\QE -26D/U Multimeter, military version of H.P. 410B, same ranges

R. 869A Pulse geﬂarator .3 to 70 microsec, 20-4000; I i o e Aoy S 2
!SEA\S%I.!ECIT:‘I}“239A Oscilloscope, 10cps to bmhz, square wave variable .1 10 1V peak to peak, high gn|n7\gldg

NA 3 R ... it ras e s st ssstnsenaessasnssansesaeesssassnnsasssasasss
G.R. 1932A Distortion and noise meter, audio freq range 50cps to 15khz, distortion measurdments 30 to
45,000cp8. DBM range +20 t0 -BOGDIMI . . - - - .oo. - coe e s s simososss osanssonsassannnin $1 25.00
TS5 375/ VTVM, AC-DC volts, freq range 40cps to 150mhz, the military favorite, with probes ... .. 2.5
G.R 6AL RF Bridge, for ‘measurements of antennas, line, networks, etc., range 400khz 10 GDmhz
res:stance tonge 0o D0 Ohms) i ot R e R SRR SR el el et $145.00
S5G-12A/U Signal generator, FM, 20 to 100mhz, used by military for alignment of GRC FM eguup—
DL . o . D it oia s e e sia aiaa aiele eiv 8 e aine aieis sl aiate als @04 B alales s alain e e nanae e eininlaiesses
G.R. 762A Vibration analyzer, range 2.5 to 750cps $69.50
G.R. 805C Standard signa generator 7 ranges, 1 khz to 50mhz, a precision hlgh cwallt enerator $175.00
st-gawunn Signal_generator 6 ranges, 2' to 400mhz, MILITARY VER E'“MEASUHes ENTS

R e e e Tt 1t e s e T T 5.0

H.P. 430C Microwave power meter, reads direct, pulsed or CW Fower readlngs 10mhz to 40ghz ... .. 565.00

H_P. 524B Frequency counter with 525A plug-in, range 20cyclesto 100mhz .................. $385.00
H P. 525A Plug-in frequency converter for 524B, C, and D counters, FR-38 and Northeastern, can be adapted
n:other:makes. Tanga 10mhz 1o 100NN . . ol s S i s e e i s s e e e s 69.50
TS-175/U Frequency meter, 85 to 1000mhz, 0.05%, 20mv to 2V sens., 1000 cycle AM
BC-221 Frequéncy meter, 125khz to 20mhz
TV-10/U Tube tester, mutual conductance,
tubes wnh e L e N S e S A (S Ry s e D T A T A B e NI L G AT T o oL i o PO 65.00
H.P. 5B Oscilloscope with 187B dual trace amplifier, DC to 1000mhz, 10V/CM to 200V/CM, internal
volta?e calibrator, low noise, has X-Y recorder output. ONE Ot e BEst]. 3o i i R e '$475.00
TS-413/U Signal generator, 75khz to 40mhz in 6 bands, grecnse calibration from 1mhz crystal oscillator, has
% modulation meter, CW or AM, 400/1000cps, variable 0-50% and RF level meters O to 1 .0V, ideal for IF
BT POCEIVOT LIt o7 el Il S aTelie, S hre S s sl et ey o eae S L A e 38
FREED 1140A Null detector amplifier, input impedance 1 megohm, gain 100db with 1 megohm load
G0/200/1000 cycle s BN B0CY B S e = i L o e (e s 37.50
TS-382/U Audio oscillator, 0 to 200khz with 60 to 400 cycle reed meter. Ideal for audio work .....$79.50
URM-91 Field strength meter receiver range 18 10 125mhz, complete with antenna and power supply 95.00
G.R. 740B Capacitance bndge range 5mmf to 1100mf in 7 ranges, reads direct from logarithmic dial and
multiplier switch, accuracy within 1%, 115V/60cy, ideal for shops and labs 65.00

H.P. OOHR VTVM, .1mv to 300V, 10cps 10 4mhz, 19° rackmount and metered ................$65.00
G.R. 1176-A Frequency meter, 25 to 60,000cps in 6 ranges, vo!taﬁe input0.26t0 150V .......... 45.00
BRUSH BL-320 Universal strain ampllfler up to 100cps, used with Brush pen recorder ........... 39.00

MEASUREMENTS MODEL 111B Crystal calibrator, range 0.1 to 1000mhz, accuracy 0.002% ..... 42.50
TS-34/AP Portable oscilloscope, 2AP1 with 2X magnification lens, vertical amp flat 30cps to 1mhz, a good
EI B S D S O e e oo R 4.00
SM-24 Oscnloscope vertical freq resp. 1.5cy to 10mhz, horiz. 0.5cy to 1.5mhz, sweep time 1 25 to
125.000mmcrosecon i BN B Oey e Pee e falava Falls aa e o e s St aai 95
TS-505/U Multimeter AC/DC Volts, ohms, complete with probes
TS-11/AP Portable DC Mllllammeter 0-1 plus 0-25dcma ranges, mounted in nice wooden box
TEKTRONIX FM-122 low level preamplifier ........... TEvies
V/60cy

USM-29 Frequency meter, 15khz to 30mhz, .001% accurac
UPM-2 WAVEMETER test set, range 80- 122Dmhz absorptlon 37 s Y R i v
URM-26 Signal generator, 4-405mhz, portable type in case, ideal for AM/FM work
S5G-85/URM-25D Signal generator, 10khz thru 50mhz, 0.25%, portable type in case . $26
SG 557/URM-52B Signal generator, 3800 to 7500mhz, 115V/60cy, military version of the H.P, 613*

............................................................................ '$295.00
G R. 1390B Random noise genarator. This instrument generates wide band noise of uniform spectrum Iavsl
useful for noise and vibration testing in electrical and mechanical 5ySt8ms . ... ... oo iviatonen $185, 00

BOONTON 250A RX METER Frequency range 500khz to 250mhz, measures equivalent parallel resistance
36’611 ca) agntahnca or inductance of networks, R-range 15-100,000 ohms, C-range 0- 20pf L-range
BfFl 8890 Termaline H.F. dummy load, 2500 watt, VSWR 1.1 max, D€ to 1000mhz

N/UPA-39 Codar-| Decodar, used with UPM-6 transponder test test .. .........

TS 186 FREQUENCY METER, 100 to 10,000mhz, .01% accuracy, 1156V/60cy . ..
H.P. 336B FM MONITOR, has two panel meters to show carrier deviation and percen aqa
lamp to indicate peak modulation
G.R. 544B Megohm bridge, combin
idealfor 8By T T i s s (s e sk e
TS 155./UP Si nal qensrator 2400 to 3760mhz

IE-19 T n chest, complete with 100- 156mhz
who wants a Iow price VHF testset-up ...........c....

UPM-6B Transponder test set with probe, FAA approved ..
TS-251/UP Loran test set, used to calibrate all loran nawgatlon
TS-62/AP Hi-Q resonant cavity 9320 9420mhz, 50 ohm ..
1E-36 test set, used to test VHF SCR-274N equipment .........
TS-419/U_ same as H.P. 616A orAHCH 12, 900mhz to 2100mhz .
IDEAL INDUSTRIES Type 41-001 Portable insulation tester, 500- 2500
T-5/NF-12 Empire Devices tuning unit, 10-15KmMhzZ .. ...t vnooevanssonnononnsansasas
TS-226A/AP Power meter, range 405 to 425mhz, 0-1000W, 115V/60cy, ideal for ham TV use

HOUSTON INSTRUMEN'TS HLVC-150 servn driven voltmeter and log converter. Has 13" mirror back sc;ale
calibrated in RMS volts and DB, AC/DC 1mv-3.16v, 100mv-316v, DB scale movable from +75 db f§1-zgdb

eliminates adding or subtractlng rom O db reference . .............
WATERMAN S-12-C, 3" rackmount oscilloscope, A cycle to 50khz ..
NARDA 440 Microwave power meter, 0.01 to 10mw, frequency rang
thermistor-detectors thatare available & . i n L L S0l e d\ain e s /s iaieleteln s < o "5 Jata utie | aaraiataralnse
G.R. 783A Output power meter, used for direct raadln%measuremenrs of power output in audio circuits,
0.2mw to 100 watts in 5 ran% decibel range -10 to +10db above Imw 95.Dd
COLLINS 478A-1 Zifor, approved to check omni signal generators

ME-11B/U Termaline H.F. Wattmeter, military version of Bird 611, 60 watt dual range, 0-15/0-50$3058

500mhz, ideal for AM and FM work
SG-299D/U Squarewave generator, a wide range 1c?s to Tmhz, used with any oscilloscope to determine the
frequency response and phase shift characteristics ot video and audio amplifiers, amplifier gain measurements
T LB o ) e B T Py P o I e L O N ) S o BB Ml 2 T G AT T 1D s $39.50

STRIPPER SPECIALS:

FOR THOSE WHO LIKE TQ STRIP OQUT EQUIPMENT FOR RESISTORS, CAPACITORS, TUBE
i HARDWARE, WIRE, CHASSIS, CIRCUIT BOARDS, WE HAVE
MILITARY SURPLUS EQUIPMENT LOADED WITH COMPO-
E MANY HOURS OF ENJOYMENT, GUARANTEED TO
THOUSANDS. 100 LBS. SHIPPED MOTOR FREIGHT PAID
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NOTOROLA 2 NETER POWER. AMPLIFIE
IPT0 700 WATTS QUTPUT!

TRUCKLOAD SALE! BHANI] N[w ! SPECIAL LOW PRICE!

Freg.range . ..........
Amplifier tubes .......
Input excitation ... ...
Power output .........
Type of operation .....

...136 MHz to 174 MHz
...... pair of 4X150A's
...... 2 watts to 15 watts
250 watts to 700 watts *
...... Class C, push-pull

Input/output impedance: ............. 50 ohms

AC powery = m S E

This is a completely self-
contained power amplifier de-
signed specifically to increase the
power output of low power
transmitters. It requires no modi-
fications to operate on rtty, fm,
mcw, etc. in the above listed
freq. range. It will deliver 250 to
300 watts out when driven by a
2 or 5 watt handie talkie! The
power output can be increased

........ 115 or 230 vac

up to 700 watts with a very simple modification. (Change tubes to
4CX250B’s, make minor change in power supply, instructions supplied
with each unit.) Very compact (26% inches H, 20% inches W, 16%
inches D.) Fully metered, antenna change over relay, blower motor. No

external keying circuits required.
Amplifier keys automatically.
(Just hook a piece of co-ax from
your low power base or handie
talkie and push the mike but-
ton!) Original cost: $2,100.00.
Our price, brand new, unused,
complete with instruction man-
uals is only $350.00 FOB Tren-
ton, Mich.

NEWSOME
HECTRONIGS

19675 ALLEN RD. TRENTON, MICHIGAN 48183
PHONE AREA CODE 313-282-6464




WE SELL MOTOROLA
EQUIPMENT ONLY

‘NEWSUME
HLEGTRONIGS

ALL ITEMS MARKED (*) ARE HALF PRICE UNTIL MAY 31st 1971.

LOOKING FOR A GERTAIN MOTOROLA ITEM?
LET US KNOW WHAT IT IS.
WE MAY HAVE IT!

Two wire remotes, 2 freq., intercom, toneosc. ...... $29.95*
T51, 6/12 v, 40-50 MHz 50 watt mobiles . .......... $39.95*
L4450 M HZ baselstationss . e < e ieiooie m = wiv mmiete i is $125.00
D43 2 meter 6/12 v mobiles (30 watt) ............. $100.00
TU 588 transistorized pwr supplies w/heat sink . ...... $40.00
FM Station Monitors, 40-50 MHz F4M24B1C ....... $85.00*
Dispatcher power supplies, 12vNU 169 ............ $19.95
G50 MHZIEECEIVEr STHIDS ot e st el Lo e A i, $14.95
U44 BBT “T" power 12v 450 MHz mobiles . . ....... $75.00*
T43 GGV 150 MHz 6/12v 30 watt mobiles ......... $100.00
a.c. power supplies P846, for Motorola R-394

UG MRCLIVERSHOECE 1o 2yt ot avsimveialis o A Ta s e $12.95*
VHE tolllHE repeaters:. 5% oe oni it sl ames s ol $125.00
40-50 MHz receiver strips . . ... v v i i eie i e $12.00
U43 GGT 150mc, 30 watt, 12 v mobiles ........... $149.00
150 MHz ““HT" handi-talkies, like brand new, w/batt . $250.00
T41 GGV 6/12 v 30 watt, 40-50 MHz mobiles . . .. ... $39.95*
450 MHz 20 watt transmitter strips ................ $12.50
T44 AAV 6/12 v 450 MHz mobiles ............... $24 95*

Above mobile equipment complete with acc. (less ant, Xtal ovens). Prices shown are fob
Trenton, Michigan. We sell Motorola equipment only. Our terms are cash with order (25%
deposit on c.0.d.'s). Mich. residents add 4% sales tax. We have a very large stock of Motorola
equipment, tell us what you are looking for, we may have it. (Sorry, no catalogs or lists
available.) Please give your amateur call with all inquiries. Qur store hours are by appointment
only.




eLecrronlcs

CB CASE

PANEL OPENING
=+ X 3

Eiee

HAVE YOU EVER WANTED TO BUILD SOME-
THING AND HAD TROUBLE FINDING THE
RIGHT ENCLOSURE? - HERE IT 1S, WE
HAVE CASES, (ORIGINALLY MADE FOR CB
RADICS) WHICH ARE CONSTRUCTED OF 22
GAUGE STEEL, ALL WELDED CONSTRUCTION.
PANEL OPENING IS ROLLED FOR A NEATER
APPEARANCE, SLOTTED VENTILATION
OPENINGS ON EACH SIDE (NOT SHOWN),
INCLUDED 1S A SLIDE IN CHASSIS FOR
MOUNT ING EQUIPMENT, MOUNTING BRACKET
IS FURNISHED FOR EASE IN MOUNT ING
UNIT UNDER BENCH, TABLE, DASH OF YOUR
CAR, ETC. SIZE 8-3/W" L X 7" W X 3=
3/h" He SHP WGT k LBS. ORIGINAL
€OST $9.95. OUR PRICE, THIS ADD
ONLYDOIIDIO!......".....l.l..l $2l9
BELDEN # 89T COILED
MICROPHONE CORD, 3 COND
| SHIELDED. NEOPRENE
JACKET. RETRACTED LENGTH
114", STRETCHES TO 6 FEET
PRICE EACH 054
TUNING METER TYPE 1-T0-D
G.E. TYPE DW-33

DIAL CALIBRATED IN T DIVIS-
IONS, WHITE ON BLACK FACE.
METER READS TUNE FOR MAX. :
MOVEMENTS O TO 4.2 MA, BUILT IN
SOCKET FOR DIAL LITE. SIZE 2-3/8°
DIA. FLUSH MTG. SHP WGT | LB$.90 EA

PRINTED CIRCUIT COMPUTER
BOARDS (SPECIAL SALE)

BOARDS CONSIST OF DIODES,
TRANS ISTORS, CAPACITORS, .
AND RESISTORS, ALL BOARDS .

ARE DIFFERENT, SHP WGT 4 °
LBSs PRICE 10 FOR $1.00

HAMMARLUND AIR VARIABLE CAPACITORS

COILED
CORD

! BR?GAR ELECTRONICS for INDUSTRY
e

MFD .
60, 000
25,000
66,000
0,000
7,750
15,000
{5,500
30,000
7k ,000
15,000
7,000
14,000
10,000
15,000
20,000
12,500
11,500
5,500
11,000
12,000
4,000
2,500
3,500
6,000
3, 100
3,500
3,750
1,500
|, 000

2,500 UF

es & Warehouse: 10 Alice Street, Binghamton, New York 13904 » Tel 607—723- 3111

INSULATED COMPU
ELECTROLYTIC CAPACITORS

VOLT

SPRAGUE P51105,

3/4" D X 2-1/k,
GUDEMAN GC-21R202K,
9/16" D X 1-3/16. AXIAL LEAD $.50 EA
GUDEMAN Gc-zhsnaoex.
: AX | A

ReGRAD

-9/16 X L-3/h

X h-1f2
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FOE®

PRICE..'l.l....'...lil‘--.... $‘50 EA
275 VDC 2-

8 X 6 $2,1

PLASTIC FILM CAPACITORS.
GLASS CASE

GLASSMIKE ASG~503-2M,
3/E" D X 1-3/k",

«05UF=2000¥DC

AXIAL STUD $.35 EA
«0IUF - 5000VDC,
AXIAL LEAD

«002UF = T500YDC

002UF -7500VDC .

$.45 EA

S PF TO 50 PF. GEAR REDUCTION ON
SHAFT FOR THAT FINE TUNING OF YOUR
YFO ETC, SHP WGT | LB

NGO COL

TRANSFORMER.
25K(TAPPED),
$T5 EA TC LEAD

IMPEDANCE-PR !
SEC 3.2 OHMS,

» OB BINGHAM ON, N. Yo MINTMUM ORDER
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TUBES PURCHASED

1P21

2K25

2K48

2K {any digits)
3-400

3-1000

3B24

3B28

4-65

4-125/4D21
4-250/5D22
4-400A/8438
4-1000A/8166
4X150A
4CX250B/8321
4CX250R/7530W
4CX300

5-126B/4E27A
5R4WGB
6BL6

6BM6 or 6A
6L6

7D21

802

805
807
810
811A
812A
813
832A
833A
891

304TL
VA (all types)
250TH

3-1000Z2
3CX2500
3CX3000
3CX5000
3CX10,000
3E29

3K (any digits)

4CX3b0A
4CX1000A/8168
A4CX3000A/8169
4CX5000A/8170
4CX5000R/8170W
4CX10,000/8171
4X150G/8172
4PRGOA or B

4PR (any digits)

75TL
8D21
9C21

9C25

TW {(all types)
TWT (all types)
NL (all types)
4000 series
5000 series
6000 series
7000 series
8000 series

450TH
450TL
QK (all types)

5% BONUS over highest offer.
SHIP COLLECT FOR PAYMENT.
MILITARY AIRCRAFT RADIOS: ARC 34,
38, 44, 51, 52, 55, 57, b8, 63, 65, 66, 70, 73,
74, 84, 85, 89, 90, 92, 97, 105, 108, 109,

115, 134
ARN 14, 21, 59, 65, 67, etc.
TEST EQUIPMENT

e

e

SG1A/ARN TS330 UPM32
SG2A TS505D UPMG66
SG12A/ARN TS510A UPM98
SG13/ARN TS621 UPM99
SG24/ARN TS683 UPM100
MO83/ARM TS6684 AN/URM25
SG66/ARMbD TS710 AN/URM26
SG376 TS723 AN/URM32
AN/ARMS8 TS757 AN/URMA43
AN/ARMS TS823 AN/URM44
AN/ARM22 TS1100 AN/URM48
AN/ARM25 TV2 AN/URMb52
AN/ARM26 TV7 AN/URMS80
AN/ARM29 AN/URMSB1
AN/ARM31 AN/USM16
AN/ARNMGS AN/USM26
AN/GPM15 AN/USM44
AN/PSM4 AN/USM81
AN/PSM6 AN/USM117

RECEIVERS: R220, R274, R278, R388,
R369, R389, R390, R390A, R391, R392,
R1051, R1125, 51J3, 61R, 51J4, 51851,
SP600, JX17, APR13, APR14

COMMERCIAL AIRCRAFT: 1704, 17L6,
17L7, 51X2, 51X3, 51V, 618M, 618S, 618T,
6182, 621A, 860E, 51R3, 51R4, 578, 4795,
479T, etc.

All Hewlitt Packard, Tektronix, Boonton, Bird,
General Radio, CEC, Brown, etc.

SYSTEMS PART OR ALL

AN/APN AN/FRR AN/SRR UPM

AN/APR AN/GRM AN/UPA URC*

AN/APS  AN/GRC* AN/URR URM

AN/ARR AN/PRC* ARN URT

AN/ARC AN/SLR MRC USM

AN/FRC AN/SRC TRC VRC*
*URGENT

Please send us your surplus inventory lists. We want to buy other tubes and

Transceivers — Receivers — Test Equipment.

The TED DAMES Co.

308 HICKORY ST.
Phone:

ARLINGTON, N.J. 07032
201 998-4246
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COQO0U

COLUMBIA

TEST EQUIPMENT SPECIALS

All in excellent condition, recently cali-
brated by N.B.S. approved standards labs
and supplied with calibration certificate.

HP 201C Audio Oscillator .. ...... 150.00
HP 205A Audio Oscillator . ....... 250.00
HP205AG ‘Audio Oscillator . ... ... 275.00

HP400D VTVM ........... . 150.00
HP 400DR VTM . 5 . 130.00
HP400HVTM . ... ............. 175.00
HP 400HR VTVM .............. 175.00
HP 400AB VTVM .............. 125.00
HP410BVTVM ............... 150.00
HP 430C Microwave Power Meter .. 125.00
HP 430CR Microwave Power Meter . 125.00
HP 415CSWR Meter ............ 250.00
HP 524D Counter .......e'oue.s 650.00
HP 525A Converter 10-100 mc .. .. 150.00

HP525B Converter 100-220 mc .. .. 150.00
HP 683C Sweep Osc. 2-4 kme . .... 500.00
HP 684C Sweep Osc. 48 kmc ..... 500.00
HP 211 A Sq. Wave Generator ... .. 200.00
HP212A Pulse Generator . . ....... 250.00
HP-614A Signal Generator ... .... 1,000.00
HP-616B Signal Generator ........ 800.00
HP-618B Signal Generator ....... 1,000.00

Measurements 65B Signal Generator 500.00
SG-TA/ARN Signal Generator with

PP-348 Power Supply 1,295.00
Boonton 212A Glide Slope Test Set

Adapter for SG-TA/ARN ........ 0.00
Tektronix 531 Oscilloscope .. ..... 500.00
Tektronix 532 Oscilloscope. .. ..... 550.00
Tektronix 533 Oscilloscope .. ... .. 600.00
Tektronix 535 A Oscilloscope ... .. 750.00
HP-160B Oscilloscope w/2 plug-ins . 600.00
HP-170A Oscilloscope w/2 plug-ins . 700.00
HP 120AR Oscilloscope. .« vee = o« -« - 225.00
HP-200CD Audio Oscillator ... .... 165.00
HP 200AB Audio Oscillator . .. .. .. 145.00
HP 608D Signal Generator . .. ... .. 800.00
HP 612-A Signal Generator ....... 900.00
HP 620A Signal Generator .. ..... 1,000.00
Collins 497S5-3 VOR Modulator . . .1,250.00

L QoooQp SR
NEW TUBES & SOCKETS

810 TTELI D @S o S R o $14.95
5CP1 (EGREE figh oot Gn G 4.95
5BP4 ElR R S oo oonen oo bt 495
4-1000A Eimac SK-500 Airflow

Socket &

SK-506 chimney.. ... 25.00
4X 150A D ES et (sraeevaneperallase 15.00
ACX260B  Tubes ......ocvuesas 20.00

il

TELETYPE EQUIPMENT

M-1BKSR Page Printer Untested Tested OK

QOOQO0

w/Keyboard $115.00 $170.00
M-14TD Tape Reader 50.00 75.00
M-14RO Tape Reperf. 50.00 75.00
M-28KSR Page Printer 600.00
M-28KSR Reperf. w/Keyboard 600.00
M-28ASR 1500.00
CV-89A/URABA RTTY Audio Type
Terminal Unit. Good condition, less cab-
s et e s oo e La $125.00

COMMAND Receivers Transmitters
RECEIVERS
190-660KC Q-Ger Good Condition..... $14.95
1.5-2MC Marine Band Like New .. .. .. $12.95
6:9MC 40 Meters Good Condition .. . . . $14.95
XMTRS
2.13MC T 18/ARC-5 New .. .....o. . $6.95
3-4MC T-19/ARC-5 ExIl. Condition..... 6.95
4-5.3MC T-20/ARC-5 Exl|, Condition. ... $3.95
4-53MC BC-475 NEBW. o v i v v v vrnnsany $8.95
MD-7/ARC-5 Plate Modulator For Above
Xmtrs Exl. Condition. . «c v vvy. .. $4.95

r‘—..‘“"

IP-69/ALA-2 PANADAPTER
This compact unit can be used with most
Ham Receivers after conversion. Com-
plete with conversion info and sche-
matic. Like new condition. . .... $19.95

2 METER AIRCRAFT MONITOR
RECEIVER 130-150MC
R-748/TRC-47 single channel AM crystal
controlled 110V B60CPS pwr supply &
speaker bujlt in, squelch, r-f gain, dual
canversion modern design, Size 19"'W x 5'H
x 14”D for rack mtg. Supplied with sche-
matic & hookup info. No conversion re-
quired. Ex| condition. $29.95

MAYDAY X URGENTLY NEEDED

Top- prices for AN/VRC-24, AN/TRC-68, AN/ARC-51, 52, AN/PRC-10A, Collins 618T
AN/URC-9, AN/SRC-20&21, plus all H.P., Tektronix, and lab grade test equip. Also all late

model military electronic and radio gear.

Write or Call Collect for top offer .

. 213-875-2970

XMTRs — TRANSCEIVERS — REC'RS
r-47/ART-13 2-18Mc transmitter Less

tubes — Good condition ........ $24.95
T-47/ART-13 with tubes Exl.
COTICHEIOT] bie ool skt ayereife byt e 49.95

RT-18/ARC-1 transceiver 100-156Mc

Exll. Conditichi. . $39.95
ARC-3 transmitter 24 channel 100- |
166Mc ExI, Condition ........... 19.95

BC 639 100 156 MC Tunalbe ble Recewer
115/1/60 Reconditioned

BC 348 200 500KC & 1.5 18MC

Reconditioned 24V DC ......... 100.00
ARB 120-9000KC Good Condition

with Control Box .o simr sat - ... . 2495
R-444/APR-4Y AM & FM Excellent

EBTEIER | araenea s Grom o ms 5o o 49.95
RBB 600-4000KC Reconditioned

IR S0 i vy o ek B 100.00
RBC 4-27MC Reconditioned

Rl A e s Ao s e S o e -. 100.00

ARC-3 Receiver 100-156MC 24 Channel
Exl. Condition

—S7

COLUMBIA ELECTRUNIC SALES, INC.

. P.0. Box 9266
7360 Atoll Ave., North Hollywood CA 91609 Tel (213) 875-2970 & 764-9030

QOQQ0 -
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C & H SALES WELCOMES 1971 WITH A TREMENDOUS

TEST EQPT. SALE. NOW IS THE TIME TO BUY AND

SAVE LOTS OF MONEY

Panoramic Sweep Gen. Model SG-1

A0 CPS 00 2000KC: ... iicsiivani sicie s $250.00
Boonton 202G FM-AM Sig. Gen.

AOB-2F 0 G o R e e st $295.00
Sierra H. F. Wave Analyzer Model 1568A

with two probes .5t0 10mMC. .. ..c.0ueuas $295.00
Donner Wave Analyzer

Model 2102 0to 50 KC ..o ovin v nncan $185.00
John Fluke 407D Power Supply «........ $100.00
John Fluke 801 HR

Differential Voltmeter ............0... $95.00
John Fluke 803

Differential Voltmeter AC-DC ......... $100.00
Beckman Preset Eput & Timer

Model 5311-1 ... ...... v .$125.00
Beckman Universal Eput & Tlmsr

Model2350R-838 i e e =l $125.00
Beckman Universal Eput & Timer

Model 7860E =N s S s e s $125.00
C.M.C. Preset Counter-Timer

Wl e 3 Tt s o M BB B s b S $125.00
Ad-Yu Time Delay Standard

Model 20A2 ... ......... St fe e e et $25.00
[SLALIRIEGT — e e SR A tio S g S OE $195.00
ERINS2AIOCIGalvo . Dl AL L M D e $50.00
L & N 5300 Wheatstone Bridge . . .. ... . ... $95.00
L & N 9834 DC Null Detector ........... $75.00
L & N 8067 Mueller Bridge . ............ $195.00
Julie Research VOR 105

Noltage Divider s ol il st i starai avaraie $250.00
Shallcross 8285 Resistance Box .......... $35.00
ESI SV 194B Voltage Calibrator. . .. ..... $250.00
Rutherford B7 Pulse Gen. . . .. .......... $150.00
Rutherford B7F PulseGen.. ............ $250.00
Ballantine 350 True RMS VTVM, . ....... $150.00
Hathaway C-6B Resistance Meter., .. ....... $95.00

SCOPE BARGAINS

TEK 502 Dual Beam Scope 1.2 mc ....... $500.00
TEK 516 Dual Trace 15 MHz . . .. .. ..... $500.00
TEK 533A NeedsCRT 16 MHz .. ........ $450.00
TEK 536 XY Scope 11 MHz with

“T"” plugin & scopecart . ............. $500.00
H.P.130ADCto100kec ............... $175.00
H.P.130C DC to 500 ke ....... e sirerenateie $395.00

TEK PLUG INS

TEK 80 Vertical Preeamp . .....000000--- $35.00
TEK 80 Vertical Pre-Amp

VR T e e e e i e e e e

TEK TU-2 Test Load

TEK “P" Fast Rise
Mercury Pulser

TEK “K” Fast Rise

Calibrated Pre-amp .......:cooam--cve- $75.00
TEK “N” SamplingPlugin ............. $135.00
TEK ““R" Transistor Rise

B3 I L T e ez e P e e o S Epe $150.00

TEK GENERATORS

TEK 105Sq.WaveGen. ........o00c00.2 $75.00
TEK 111 Pre Trigger Pulse Gen. .......... $75.00
TEK 121 WideBand Pre-amp . .....000..- $25.00
TEK 162 Wave FormGen. .............. $65.00
R77/ARC3 Rcvr 100-156 m¢ .. ........... $9.95
BCEB3 FM Rcvr27-39 mc ......c.coucunn $25.00
DM-34 12 Volt Dynamotor for BC 683

A.R.C. R10A rcvr 520-1500 kc
Collins 70E2 PTO

GENERAL RADIO TEST EQPT.

(e e o r A BVE Y TaTo o e ol oot i) ot e $40.00
G ROV ar i nd i S N R $40.00
G.R. 7160 Capacitance

Ol R B 2L S A inie Aty $150.00
G.R. 1021 P2 Sig. Gen. (250 920 mec—

with P1 PowerSupply ... ..0oovn e $195.00

G.R. 1105A FREQ'. MEASURING EQPT.
CONSISTING OF

1106A Freq. Transfer Unit
1106B Freq. Transfer Unit
1107A Interpolation OSC.
1108A Coupling Panel

1109A Comparison Bridge

comes complete with Speaker

& housed in 6 ft. Relay Rack .......... $350.00
G.R.1203BunitPS. ......ecuus SiE ST $25.00
G.R.1219A unitPulse Amp. ... ....c...0n. $25.00
G. Fl 16028 UHF Admittance

............................ $75.00
G. H 1750A Sweep Drive . .......000:0an $75.00

H.P. TEST EQPT.
.P. 202A Function Generator
P. 219C Pulse Duration Unit .
.P. 350D Attenuator....... o .
.P.355B VHF Attenuator .............
.P. 365C VHF Attenuator .....
.P. 400 HR-VTVM
.P.410B-VTVM
.P. 417A VHF Detector
P
.P
P
P
P
P
P
P

. 475B Tunable Bolometer Mount ... ... $25.00
. 430 CR Microwave Power Meter ...... $35.00
. 428A Clip on DC MA, Meter ........
.525A Plugin 10to 100 mc . ...
. 525B Plug in 100 to 220 mc ..
. 526C Period Multiplier ......
- D22BICountar- . UL Ll o.
151A High Gain Amp.
S 403/U Sig Gen. same as
H.P.616A 18004000 me .............
TS 429 Sig. Gen. same as
H.P. 614A 900-2100 mc

IIIIIIIIIIIIIIII

=

ALL MERCHANDISE IN EXCELLENT CONDITION @ MERCHANDISE SHIPPED FREIGHT COLLECT
SEND CHECK OR MONEY ORDER WITH ORDER @ CALIFORNIA RESIDENTS ADD 5% SALES TAX

C&H Sales

2176 E. Colorado Blvd., Pasadena, California 91107
. 213-681-4925

® | JUST ARRIVED! MICROWAVE DEVICES, INC. Model 636NC Brand New Dummy Loads
5052 ® 0—3000 MC ® Maximum Wattage 600 . .............. s

... ONLY $50.00




TS-323/UR FREQ, METER, portable crystal
controlled heterodyne-type instrument.

PRICE: $74.95 Freq. range 20-450mc.

With power supply, PRICE: $90.00
EXCELLENT g.ONDITloN.

SHPT. WT. 35

R509 ARC RECEIVERS freg. range 118—143mc
with squelch. NEW.
PRICE: $14.95 ea. .. .SHPT. WT. o

T19 ARC RECEIVERS freq. range 3—4mc. NEW
! PRICE: $12.95
WINTRONIX MODEL 850 INDUCED WAVE
FORM ANALYZER
This wunit, in conjunction with your present
oscilloscope, permits you to view wave forms in
the range from audio thru MHz without any
direct connection. The probe is simply placed
over the tube in question and the wave form is
displayed on the oscilloscope. |t may also be used
as a high gain amplifier to increase ‘oscope
sensitivity. Excellent for T.V., radio, amplifier,
and transmitter repair and maintenance. BRAND
NEW, WITH PROBE.
PRICE: $19.95 ea,

HP 524 COUNTER without plug in EXCEL-
LENT CONDITION, checked out.
PRICE: $199.50. . . .SHPT. WT. APPROX 125%

AN/ASM-72
POSITION FIXING NAVYIGATION SETS freq.
range 72—128kec.
This set includes:

Mark VY111 Receiver

Computer

Flight Log Contral Display Unit (in form of a
strip chart recorder)

3 Decometers

| Lane Identification Meter

Pre Amplifier

Rec. Control Box
In the receiver there are 65 hermetically sealed-in
glass crystals. .
Operating tech. manual included, B%AND NEW
PRICE: $299.00. . . .SHPT. WT. 100

TS497 (SIMILAR TO MEAS. MODEL 80) Freg.
range 2-400 mc. In 6 bands, checked out and
GUARANTEED PRICE: $175.00

TORROID INVERTER POWER SUPPLY with
22 stud diodes (IN256 & 1N254) 2 power
transistors, 3 VR tubes, chokes, caps., res., etc.
300-150-240 VTC output. 12-24V input.

PRICE: $4.95

1 MC XTALS precision type for octal socket
PRICE: $4.95 ea.

NI-CAD BATTERIES
Nylon case kaplo 1.2V 95 amp. hour. 11 3/8" H
x 5% D x 3" W. LIKE NEW.
PRICE: $12.95
5 batteries with connecting bracket $39.95

METERS
Panel type Weston Model 1238, 0-500 microamps §
full scale calibrated .005 to 500 roentgens/hour.
270 degree scale, approx. 3/ dia. Excellent for
wavemeter, etc. NEW & IN ORIGINAL BOXES.
PRICE: $1.95 ea. or 3 for $5.00

PANEL METER 0-100 microamps 2% round
scale reads in %. NEW,
PRICE: $1.95 ea,

| TRANSFORMERS

115/230 V input 60 cys.

300 V 10 ma.

126 VCT @ 5 A

PRICE: $1.00 ea. or 6 for $5.00

TRANSFORMERS

115V-60 cy. input open frame. Sec. 24-24-24-24
@ 10 amp. ea. Can be used in paralle| or series.
PRICE: $9.95 ea. . . .SHPT. WT"* 24%F

TRANSFORMERS

115V 60 cy. open frame. Sec. 36-0-36 V @ 15
amps.

PRICE: $9.95 or 2 for $17.00

SHPT. WT" 22

ARC B5-IF STRIP ANP AUDIO AMP. Unit
NEW.
PRICE: $4.95 ea.

CONTROL HEAD C345U
CONTAINS:

1 water proof 4’ speaker

1 dB Meter

1 Audio Amp.
In OD color alum. case (8" x 12"
PRICE: $6.95 ea. . . .SHPT. WT. 27

10%). NEW.

0OSM-80 (SIMILAR TO TEXTRONIX 535) Ex-
cellent condition, checked out and GUARAN-
TEED without plug in.

PRICE: $299,00

GENERAL RADIO FREQ. STANDARD 1100A
& 1105A. 2 complete racks, EXCELLLENT CON-
DITION, GUARANTEED.

PRICE: $795.00. . . SHPT. WT. 600%

TAPE RECORD & PLAY BACK AMPLF. In-
clude bias osc., dB Meter, standard 19" rack
mount, equalization switchable 3%, 7%, and 156
IPS.

PRICE: $24.95, . . .SHPT.WT. 50#

DIODES
1 amp. bullet type diodes with silver leads 600
piv @ 1 amp.
10 for $100 or
110 for $10.00

HP 710B POWER SUPPLY 100—-360V @ 75 ma.
6.3. VCT
PRICE: $9.95

All prices are F.0.B. our warehouse, Philadelphia, FPa. All merchandise described accurately to the
best of our knowledge. Your purchase money refunded if not satisfied. Terms are cash and mini-
mum order is $5.00. All merchandise subject to prior sale.

1206 S. Napa St.

SELECTRONILS

Phila., Pa. 19146
Phone: 215-HO2-5511
® or 215-HO8-7891




see the an

for the bestin USED FM
communications equipment

Two-Way FM Units < Walkies < Repeaters
Mobile Phone ¢« Bases ¢ Mobiles
Here are some of the great buys at Mann. . .

MOTOROLA 6 METER MOBILES

T41GGV 30W 6/12V Vibrator Supply in 10" housing, with acc. . $60
T51GGV 60W 6/12V Vibrator Supply in 15" housing, with acc. . $70
U41GGT 30W 12V T-Power Supply in 10°" housing, with acc. ...$125
US1GGT 60W 12V T-Power Supply in 10" housing, with acc. ...$145

MOTOROLA 2 METER MOBILES

T43GGV 30W 6/12V Vibrator Supply in 10" housing, with acc. . $99
Xb63GAD Two Separate 60W Transmitters, single receiver in 20"
wide housing, 6/12V Dynamotor supply with acc. .... $66
TH3GKT Two Separate 60W Transmitters, single receiver in 20"
wide housing, 12V T-Power Supply with acc. ........ $120

MOTOROLA 450 MHZ MOBILES

U44BBT 18W 12V T-Power Supply in 10" housing, with acc. .. .$1156
U44BBT-3100 Same as above i50,with Private Line, with acc. ...$135b

WRITE FOR FREE CATALOG

Conditions of Sale

Unless otherwise specified, equipment is
used, and is sold as-is. All items shipped

Mann Guarantee

Money refunded without gquestion if equip- FOB Tarzana, California. Crystals, ovens,
ment is returned within seven days from antennas not included unless specifically
shipment, undamaged, freight prepaid. stated in catalog. All equipment is sold on

a first-come, first-served basis,

Mlnn COMMUNICATIONS

PO. Box 138, 18669 Ventura Blvd., Tarzana, Calif, 91356
Phone: (213) 342-8297




Handie-Talkies
VHF and UHF Transmitter Strips
VHF and UHF Receiver Strips
Trunk-Mount & Dash-Mount Mobiles
NI-CAD Batteries
Base Stations, Remote and Local
Complete Repeaters, VHF & UHF
Plus Accessories of all kinds:

Tone Encoders

Tone Decoders

COR Parts
PLUS PLENTY OF SPECIAL GOODIES




HYCON COLOR BAR GENERATOR:
Complete with tubes without crystals, un-
chieckedi e ke e et e e $19.95

TS-186 FREQUENCY METER: 100 to 10,000
MC Accuracy *.01%. 110VAC Power Sup-

By e e R e e $75.00
TS-173 FREQUENCY METER: 90 to 450 MC.
Accuracy .005. Only .....c.cvecninnn. $75.00
TS-174 FREQUENCY METER: 20 to 250 MC
$97.50
TS-175 FREQUENCY METER: 85 to 1000 MC
e ety oo SN R SR
LM FREQUENCY METER: without book,
good condition. 125KC to 20 MC ..... $25.00
0S-8 SCOPE: Portable, compact and light
L S Ty e et b oy e o B T et $49.50
TS-382 AUDIO OSCILLATOR: 20 to
200000 oy oo as L s $75.00

Walkie Talkie Citizen Band: Factory Seconds.
Goodicand:s 2 for . - Sl i et ea $3.95
MUFFIN PAN: Funnel type, many uses. 110V
o e e e i D S e $3.50
WEATHER BALLOON MODULATOR: Com-
plete with built-in barometric pressure element.
New: oo il n e e e e $2.95

RT-70/GRC TRANSCEIVER: Compact
$49.50

14" x7""'x5"": Late type 46-58 MC FM ..

SPECIAL COLLINS R390A with mech. filter,
mint cond.-l e S $895.00
will Trade????

TS 148 Spectrum Analyzer ........... $75.00

TS 659 Teletype Test Set for checking Teletype
by sending out signals, motor driven ...$19.95

MODEL 14 REPERF with synch motor. As is

(ELOINTEL B B Ao e LS B LS S SR T B $14.95
TELETYPE PAPER, WITH CARBON***

Caseof 12 rolls .ovee e ann. per case/$5.95
REPERF PAPER M-14

Caseof 40rolls. ... vieen s per case/$6.95
TELETYPE RIBBONS

Boxof 12each............. per box/$2.49
BEMEFCOIIESSm =i e 5 for $1.50
ASR TELETYPEWRITER, COMPLETE

MODEL 28 teletype ..........c..v..s $1100.90

BC 348 Receiver, Complete unchecked. .$49.50

VARIAC 0-250V at 6 amps  «v.cven... $24.50
LS 166 LOUDSPEAKER: A 4'"sguare heavy
duty PM loudspeaker with an 8 ehm voice coil
housed in a steel case, complete with an 8 ohm
to 800 ohm transformer .............. $3.95
URA-8 Teletype: Converter, checked and work-
IS Goed cand $97 50
AC RETRACTABLE CORD: 6 foot cord
mounted on spring loaded wheel ....... $1.00

RT-109/GRC RECEIVER: 270-390 MC FM

................................ $35.00
RT-110/GRC RECEIVER: 380-550 MC FM
................................ $49.50
STEEL ANTENNA WHIP: 8% ft. long ..$1.49
EARPHONES
*Low Impedance phones .............. $1.50
*Phones and Boom Mike comb.
A TEralt BV P d v vy st sala bt
£ N A R R R e s Fr ey e A s $3.95
CRYSTALS

O e e $4.95
e e s $1.650
*1000 KC for LM or 221 .............. $3.95
*1000 KC in FT-243 holder ............ $3.50
ARC 11 for 190 to 550 KC ........... $14.95
URR-13, 200 to 400MC ., ...c..cviveins $97 .50
2V rechargeable battery ............... $2.49
One Inch CRT Tube Mounted In A Plastic
Holder With Cable Lead. . . . . . . .. $4.95
DIAL TELEPHONE can be used as extension
PO G i s e e e e $4.95
BEANMIEIETERS (-t e sl i $1.95
JENNINGS VACUUM CAPACITOR: 125-250
At DO e e e o e $9.95
10:85:at' 35,000 o e s s $29.50
16 10/90:at 3000 Vo . cin v e e $7.95

URC-4 VHF COMPACT WALKIE TALKIE
good to line to sight. Makes good 6 or 2 meters
................................ $27.50
SUPER OSCILLATOR - Late Type. Consists of
18 crystals mounted on a turret with oven plus
the proper selector coils designed to select over

700 frequencies. Only ..o.oveieereennns $14.95
CONVERTER: 12 to 24 VDC at 4 Amps.
PR E (A VAT Ao e e S DO R S BEOTaHE $7.95

Space prevents us from listing all items. Please
write us your needs and we will answer im-
mediately..

Terms: Remittance in full or 25% deposit on
COD orders. Minimum order $5.00 FOB our
warehouse, L.A. Calif.

J.J. GLASS FLECTRONICS
1624 SO. MAIN ST.

LLOS ANGELES,

CALIE 90015




CERAMIC FILTERS

455 Khz ceramic filters type BF-455-A. These
filters will help to sharpen the selectivity of most
sets using 455 Khz IF's. Use across cathode bias
resistor in place of a capacitor, or in transistorized
sets, across the emitter bias resistor. Impedance is
| 20 ohms at 455 Khz. DC resistance is infinite.
| Impedance increases rapldiy as you leave 455 Khz.
Plan your own LC. filter circuits at very low cost
NOIorE B 00 e el - 25 for $2.00

TOROID POWER TRANSFORMER

T3—Has powdered iron core and is built likea TV
fly-back transformer. Operates at about 800 cps..
12 vdc pri. using 2N442°s or equivalent, DC output
of v/dbir 475 volts 90 watts. C/T feedback winding
far NG i o iy S e $2.95 ea,
............................... 2 for $5.00

TRANSFORMERS
P4-105-115-125 v 60 cy pri. 6.4 v @ 11 A, 2065v @
Ya A, 17 v @ 45 mA (relay power). Wt. 10 lbs $2.95
................................... $5.00
P5—Pri. 117 vac/12 vdc. Sec. 1: 295 vdc {v/dblir) @
85 mA. Sec. 2: 12.6 vac @ 2.6 A & CT winding for
vibrator. Double half shell. Wt. 2% Ibs $2.25 ea.
2for $4. - - - - - oo e e $4.00
P6—Pri. 117 vac/12 vdc. Sec, 1: 275 vdc (v/dbir) @
150 mA. Sec. 2: 12.6 vac & CT for vibrator
windiggIWEARIhs SO0 5 0 ey Fel i $2.95
SRA2_A6ype - oian St e e 2 for $5.00
P7—117 vac pri. Sec. 1: 185 vac @ 120 mhA. Sec. 2:
6.3 vac @ 4 A. Double half shell mail box type.
SX-146type ............ $2.75 ea, 2 for $5.00
P8-117 vac pri. Sec. 1: 470 CT. DC out of bridge
660 v 300 mA max. Sec. 2: 100 vac — 10 mA for
bias. Sec. 3: 12.6 vac @ .75 A to 6.3 vac @ 6A.
Half shell HT-46 type. Wt. 7% lbs . ....... $3.50
P9—117 vac pri. Sec. 1: 900 vac @ 300 mA. Sec. 2:
100 vac @ 10 mA bias. Sec. 3: 12.6 vac @ 2 A.
Double half shell. Wt. 16% lbs ........... $4.50
P10—177 vac pri. Sec. 1: 960 vac CT @ 160 mA.
Sec. 2: 415 vac CT and tap at 100 vac @ 10 mA
bias. Sec. 3: 12.6 vac @ 4.5 A. Double shell mail
Box tyhe WL 824 1he | L o it o s $3.75

OUTPUT TRANSFORMERS
59¢ each or 3 for $1.50

OT-2—Pri. imp. 7000 ohms. Sec. 3.2 and 500 m for
phones or 70 volt line. 3 watts. Full shielded
double half shell.

OT3—Primary impedance 5500 ohms. Secondary
impedance 3.2 ohms. SX-122 type.

TUBES

New bulk packaged tubes made by RCA

BEAT:—ST00N ool S DT 6 for $5.00
BCX8 —$100 _ .. ._......ccocon-. 6 for $5.00
A2AUG =50 60 0 T s 6 for $3.00

GEOG M gs s LR SR I i B 6 for $4.50
.................. 6 for $4.00

CABLE

RG 196 AU 50 ohm teflon coaxial cable. OQutside
diameter .080"" RF loss .29 db per foot at 400
MHz. Silver plated shielding and conductor. Used
for internal chassis wiring, antenna coupling. RF
coupling between stages, etc. Random lengths from
35 foot to 150 foot. Colors: black, brown, grey,
orange. Regular price 23¢ per foot. Our price 5¢ per
ft, $3.00 per 100 ft.

=
SEMICONDUCTORS
S2—Amperex 2N671, 100 MHz FT. RF amplifier-
mixer, 4 lead TO-5 case ..... $.40 ea, 6 for $2.00
S3—Amperex 2N2089 RF amp. mixer oscillator
36 e T2 For . o s ne e $3.00
S4-Delco DTS-413 Silicon NPN planar TO-3 case.
400 Vceo 100 mA continuous. Hfe 20 @ 5 v 500
mA. FT 12 MHz. Used as TV vert. output $1.00 ea,
6 for
S6—RCA 1N3754 Silicon Diode 1.3 A 125 piv.
Single ended TO-1 case. Used as biasing diode in
power amp base to emitter circuit or general
PUEpOse” e ot s ot $.15 ea, 8 for $1.00
S7—Fairchild FD 100 ultra-high sgeed switching 2
nano sec. recovery time. Up to 500 MHz. 75 piv 10
mA. Used as general purpose rf and signal diode.
Silicon planar type $.25 ea, 5 for $1.00
S8—Texas Inst. 2N746 Zener diode 3.3 v 400 mw

O TS BT 0 C G Ot O O ey ) oo $1.00
S9—Sarkes-Tarzian TN3020 Zener dicde 10 v 1 w
LS00 P TaIT o oAttt B o o P e 58 s, $1.00

CAPACITORS

C1—Aerovox transmitting capacitors for use in
coupling power amps to Pi-nets. High amperage,
high voltage (15 Kv) type. HI-QHPA42BC axial
screw terminals %-20 with screws. Size: 1%' by

5/8'" long. AIll silver const. Heavy silver plated
terminals and screws. 6800 mmfd $2.00 ea.
R aFOroan Y I A e e N ) W o $5.00

C2—Plastic Cap Inc. Type ““OF" high voltage glass
capacitor. .005, 8000 v. Size: 1%" x %" x 8-32
screw terminals $1.50 ea, 4 for $5.00
C3—Mallory computer grade electrolytic capacitors
1550 mfd 150 vde. Fresh stock for use during
1971. Size: 2" x 4%" with plastic insulating sleeve
5100 ea. IO On e i el e eVl ot 8 $7.50
C4-PC mounting 900 mfd 15 vdc. Size 5/8 x

1-7/85 highie o8 5 D bt $.20 ea, 6 for $1.00
C5—Axial lead 250 mfd. 40 vdc, Size 5/8 x 1%"
lang: e S S e S $.20 ea, 6 for $1.00

C6—Axial lead 15 mfd. 20 vdc. Tantalum Size % x
%" long $.25 ea, 5 for $1.00

RELAYS
LRY1—Potter & Brumfield latching relay SPST
115 v-24 v/12 vdc dual coils, horizontal mounting.
e S TR e o L R m s $.75 ea, 5 for $3.00
LRY2—Potter & -Brumfield latching relay SPDT
115 V28012 vde) R $.75 ea, 5 for $3.00
RY 1—Sensitive relay for use in transistorized cir-
cuits. 1000 ohms. Pull in 5 mA at 5 v. SPST. Can
be used as SPDT. 1% x 1% x 1 $.75 ea.
5 for o S 5 . $3.00
RY2-Sen5|twe relay for use in transrstorlzed cir-
cuits. 2000 ohms. Pull in 5 mA at 10 v. SPST. Can

be used as SPDT. 14" x 1%’ x 1" $.75 ea..
R e e N TR UL L e L e e e T $3.00
Toroid core, reactor or inductor. Core size "

thick 1" wide 2 3/8' od | 3/8" id. Silicon steel
spiral wound plastic covered core. This toroid core
now has 296 turns of #18 wire wound around
core. Core weight 13 o0z. wire weight % Ib. total
weight | [B. 5 0z. Room for additional 12 volt
primary and feedback windings. CAN be used for
powering FM with voltage doubling circuit. Ap-
proximate, DC output 500 volts. Power input up
16 200 VUALES e $.90 ea, 3 for $2.50

All prices FOB Racine, Wisc. Orders under $3.00 include 5@‘5 handling chaxge. Please allow enough
postage, excess will be refunded. All weights are net weights.

TOWER

COMMUNICATIONS

1220-—22 Villa St. Racine, Wisconsin 53403 632-9014




IMPOSSIBLE?. .. BARGAINS IN SURPLUS ELECTRONICS (AND OPTICS)

OGOVERNMENT SURPLUS GEIGER
COUNTER
“USAF" radiation detectors are in like new
condition, with instructions. Shirt pocket size,
in gray plastic case. Requires one each 1.35 V
and 5.4 volt mercury batteries, cost about
$3.00. Will operate fine fram less expensive
penlite batteries. Quantity limited.
ASAEGE e T N e e e N et $7.50 ppd.

O POWER SUPPLY KITS

We have taken a select group
of surplus components, and put
together this bargain kit. The kit
includes all components required
to make a power supply as
shown capable of supplying 24
volts at 2 amps, 12 volis at 4
amps or 6 volts at 8 amps. You
couldn’t build or buy this same
supply at 4 times our low price
of $13.50. For an additional
$8.00, we supply the P.C. board and components to build an
integrated circuit regulator for this supply, using a silicon power
transistor and the |.C. regulator described elsewhere in this ad.
O Power Supply Kit, Unregulated ,...................$13.50
O Power Supply Kit, Regulated . ...........ocounnnn.. $21.50
dual four input nand/nor gates, eight guad two ﬁ
input nand/nor gates, eight triple three input
nand/nor gates and three of our instant ultralarge logic cards with
mating connectors. Full information on the integrated circuits,
including circuits for counters, decoders, memaries, shift registers
eic. are included. The 1.C."s are made by T.l. Sprague or Signetics
{no choice) and are new packaged in the flat-pak configuration.
1.C."s are or equivalent to 54/7400 series logic.
LOGIC EXPERIMENTATION KIT LEK . .......... $29.50 p.pd.

O EXPERIMENTERS TTL LOGIC KIT
This kit contains sixteen J-K flip-flop, eight

0 SPECIAL INTEGRATED CIRCUIT VOLTAGE REGULATOR
Latest type, Motorola MC1460G, RCA 3055 or equivalent. Range
3 to 30 volts at 200 MA, 4 amperss with external transistor.
Faldback current limiting makes it short circuit proof. Complete
with circuit diagrams and data sheets. MFGS price over $6.00.
T e B P S S et ey B e e $2.00 each

[0 NOISE CANCELLING MICROPHONE
Carbon microphones used in high altitude
Air Force G suits. Impedance, 40 ohms at 85
ma. dc. Uniform response 200 to 4,500 Hz.
Construction is brass nivar and bakelite.
Rugged blast-proof, sealed, altitude compen-
sated. New with application sheet. Minimum order 5 units.
N e s S et a0 b i e S o S e s 5 for $2.00 p.pd.

TTL INTEGRATED CIRCUITS

TTL 7400 series 1.C.'s need no introduction to the electronics
experimenter. They are the latest most frequently used units. Our
units are brand new, fully marked and are guaranteed to meet

original manufacturers specifications. The low price needs no
comment!

[0 7400 Quad 2 input nand gate . .......ovvvunnens .$ .50
07410 Triple 3 input nand gate . .50
[0 7420 Dual 4 input nand gate . .50
C17430 8 Tnput gate . ....ooovvuvneonn . .50
07440 Dual 4 input driver .. .. .c.ouvnevionananeneenan 50
[ 7450 Dual 2 wide 2 input expandable . ................ .60
07470 J.K. flip-fiop . . .75
007472 J.K. master-slave flip-flop .75
BErk s e e S T [ AT i o ries G e e e it e ey e i 1.00
07474 Dual type Dflip-flop ......cvieeiiiiiininnn.nn 1.00
EEAB0IRU| Hadders et iimy e s iy S e e e e 1.50
17490 Decate; COUMTET: 0. . 1.0 oo i skt e AL etst sba oy 2.00
[17492 Divideby 12 counter ..........ccuiieniuinnnns 2.00
[17493 4 bitbinary COUNTEr .. .....ouineounninnennnnn 2.00
17441 BCD to decimal decoder driver 3.00

ODTL INTEGRATED CIR-

CUITS. .. 80% DISCOUNT

This is the SPE00 series of inte-
grated circuits made by Sprague and
Signetics. Compatible with other man-
ufacturers integrated circuits. Each
order will include circuits for decade
counters, bi-directional counters, de-
coding ecircuits, shift registers,
memories and many other circuits, in addition to data sheets. These
1.C."s represent one of the latest and most economical logic families
for equipment design. Available are the SP620 J-K flip-flop, SP629A
R-S flip-flop, SP631A quad 2 input gate expander, SPG659A dual 4
input buffer driver, SP670A triple 3-input nand/nor gate, and
SPB30A guad 2 input nand/nor gate. Removed from new equip-
ment. y
SPB16A, SPE31A, SPE70A, SPEBOA ............ $0.50 ea. p.pd.
SPB20A, SP629A, SPEEOA, .. ... ... ... $0.75 ea. p.pd.
Minimum order $5.00 worth of logic. A 20% Discount an orders of
100 er more units.

O DIODES BY THE FOOT!

These diodes are packaged in rolls, for automatic machine
insertion, spaced 0.2 inches apart, so there are 60 to the font. They
are TRANSITRON SG 2947 general purpose silicon fast switching
diodes, 75 volt, 0.1 amps, in glass package. Buy a few feet and yiu
should have diodes handy all the time. Pull them off the strip as yo
need them. At a BARGAIN low price.

O 1 Foot (60 diodes) .. .. .... el e e o 2100
[0 10 Feet (600 diodes) ...... . 15.00
0 80 Feet (5000 diodes) Full Rell . .................. 100.00

O PUSH BUTTON SWITCHES

= '.?"" s These high grade moulded bakelite push
g 2 ;h button switches were made to be used as a
e computer entry device. Uses are limited only
=

oy by your imagination. Consists of seven sec-
= ‘a-ﬂ; tions, six double pole double throw and one
o i.gﬁ four pole double throw. May be cut apart to
e ;__""’- make seven independent switches. Alternate
‘ 5 3T, action, similar to switches on professional

S @R audio equipment.
(XSl o oo brp o b S B S $1.25 each
[0 T1 T1543 Unijunction XsiStor .. .....ooeeeaaanun. 2/$1.00
ElTE2 N8B e BT ststar 2/$1.00

O 1N3821A (3.3 volts) 1 watt, 1N3822A (3.6 valts) 1

watt, 1N429 reference or 12 volt 3 watt zener.

A e e B P T D e D L S e 3/$1.00
O Socket for 14 pin DIP integrated circuit . 3/$1.00
O Integrated Circuits, TTL flat pak, new original pack-

ages ... 5400 quad 4 input, 5410 triple 3 input, 5420

dual 4 input, 5440 power nand, 6470 J-K f|iD flop.

Your choice . ......... b vtan s Vb e

O Hi-Fi Headphene Speakers,
MFG G.E. Make your own
Hi-Fi headset, lo z.
Prlee s e e 2/$1.50

O GIANT 80 PAGE ILLUSTRATED CATALOG jammed
with BARGAINS in I.C.'s, Electronics, Optics, G.l.
Watches, ete. Free with any order or send $.25.

Price

ALL ITEMS POSTAGE PAID IN THE U.S.A.

CHARGES WELCOME
Bank Americard — MasterCharge — $10.00 min.

B. & F. ENTERPRISES

PHONE: 617 532-2323
P.0. Box 44, Hathorne, Massachusetts 01937




M SGHEMATIC DIGEST

TR RN U

o SR S S PR

FOR MOTOROLA OWNERS

Complete circuits,
technical notes,
and hard-to-get dope like
alignment info and
crystal-ordering data
on Motorola FM equipment
produced from 1947 to 1960.

136 GIANT PAGES — 11% x 17 in.
ALL THIS! And for less than the cost of a
single crystal. Can you really afford not to have
this valuable collection of facts and schematics
for all the popular Motorola units?

S. Wolf

1100 Tremont Street
Boston, Massachusetts 02120




]
P.0.Box 242 Jacksonville Fla.
This is a sample listing of our stock. Some are one of a kind, many we have in stock in large
quantity. We also have hundreds of others not listed.
All manuals listed are originals, not copies, and 99% are brand new, unused.

ALA2 HSI  6.00 ARC-5T  HMI 10.00 LM-17 1B 8.00 T5-186d AWMl 8.00
ALR-5 HSI  9.00 ARC-52 HMI  10.00 LM-18 1B 10.00 T5-186e HMI  B.0D
ALRS8 HSl  13.00 ARCSE2 IPBE  10.00 LP-3 1B 10.00 T5-403 HM!  7.50
APA-5a HSI 8.00 ARC-55 HMI 9,00 LR 1B 9.00 T5-418

APA-6 HSI  8.00 ARC-94 HMI  9.00 LR-1 1B 10.00 abc/u HMI  9.00
APA-11 HSI  7.50 ARC-119  HMI  9.00 LR-2 1B 10.00 15-419 HMi  9.00
APA-16 HS| 8.00 ARC-120 HMI  9.00 LR-3 18 10.00 T5-509 HMI  6.50
APA-17 HSI 9,00 ARM-5 HMI  7.00 MAR 1B 12.00 T5-510,a HMI  9.00
APA-17a HSI  9.00 ARM-10 HMI  7.00 MBF 1B 7.00 T5-587 HMI - 7.50
APA-56 HS51  15.00 ARM-19 HMI  7.00 MN-26c 1B 9.00 Is-622 HmE 8.00
APA-81 HSI  7.00 ARM-24 IPBE  7.00 MN-62a 1B 10.00 T5-768b HMI  7.50
APA-89 HSI 7.00 ARM-25 HMI  7.00 NA-1 1B 10.00 TV-3/u HMI 7,00
APA-125  IPE  7.50 ARM-25 IPB 7.00 NGB 1B 9.00 Tv3c/u  HMI  7.00
APG-30 HSI| 9.00 ARM-35 P8 7.00 PRC-17 1B 7.00 TV-4 HMI  7.00
APM-74 HMI  7.50 ARM-53 IPB  7.00 PSM4,4a IB 7.50 TV-7 HMI - 7.00
APM-78 HSI  7.50 ARNS HMI  8.50 R-278+ 18 9.00 Tv-10 Hmi - 7.00
APM-123  HSI  7.50 ARN-6 HMI  9.00 RA-18c) 1B 9.00 TV-2 HM1 - 7.00
APN-1 HMI 8,50 ARNE HMI  4.00 RA-18c2 1B 9,00 uB-1 HMI - 6.50
APN-4 HMI| 20.00 ARN-12 HMI  5.00 RA21a 1B 9.00 UPMm-1,

APN-9 HMI 20.00 ARN-14 HMI  12.00 RAK-6 HMI  9.00 la,b HMI  8.00
APN-22 HMI 15,00 ARN-14a  HMI 12.00 RAL7 e 5.00 upPm-2 HMI 6,50
APN-41 HMI 10.00 ARN-146  HMI 15,00 RAQ2 B 2.00 UPM-da. 1B 9.00
APN-59 HMI 10.00 ARN-14c  HMI 20.00 RAQSE B 9.00 UPM-8 HMIE 7.50
APN-67 HMI  10.00 ARN-14d  HMI 15.00 RAQ-6 18 9.00 UPM-8b HMI 7.50
APN-70 HMI 15.00 ARN-21 IPB  20.00 RAS-2 I8 9.00 UPM-9 HMI 7.50
APNO7 HMI 10.00 ARN-21b  HMI 15.00 RAS 4 1B 9.00 UPM-9a HMI - 7.50
APN-117 HMI 10.00 ARN-30 HMI  9.00 RAS-5 1B 9.00 UPM-10b  HMI  7.50
APN-122  HMI 10.00 ARN-32 HMI  7.50 RAX-1 8 3.00 UPM-11 HMI  7.50
APN-130 HMI 10.00 ARN-41a  HMI  7.50 REB-3,4 1B 9.00 UPM11a HMI - 7.50
APN-132  HMI 10.00 ARN-52 HMI  9.00 RBB-6.5 B 9.00 upPm-14 HMI - 7.50
APN-121 HMI 10.00 ARQ-5 HMI 7.50 RBH-3 1B 9.00 UPM-26 HMI 7.50
APQ-28,2b HMI  B.00 ARQS8 HMI 12,00 REM-1,2 8 9.00 UPM-32 HMI  7.50
APR-1 HMI  9.00 ARR-2 HMI  7.50 REM-3,4 IB 9.00 Upm-a2 HMIE 7.50
APR-2 HMI 9,00 ARR-5 HMI 8,00 RBO-1" 1B 9.00 GRivizad. Hml- 7,50
APR-4 HMI  10.00 ARR-15 HMI  12.00 RBO2,3 B 9.00 UPM-33b,c  HMI  7.40
APR-5 HMI 15,00 ARR-16b  HMI 10.00 RCH 1B, 10.00 UPM-45 HMI  9.00
APR-6x HMI 15.00 ARR-26+ HMI 10.00 RCK 1B 10.00 UPM-46 HMI 7.50
APR-S HMI 15.00 ARR-31 HMI 9,00 RDG B 8.00 UPM-55,
APR-12 HMI  10.00 ART-26 HMI  9.00 RDR B 2.00 55a HMI  8.00
APR-13 IPB  10.00 ART-28 HMI  10.00 RDR-1 1B 12,00 UPM-55,
APS-2 HMI  15.00 ART-28 IPB 10,00 RDZ 1B 12.00™ 55a IPB  8.00
APS-3a HMI 15.00 ARW-=26a HMI 9.00 REJ I8 750 UPM-56 HMI  7.50
APS-4 HMI 25,00 ARWES HMI  9.00 RUC 1B 8.00 . UPM-99 HMI 17.50
APS-19a HMI 20.00 ASA-13 HS! 19.00 SCR269f HMI  7.50 UPM-108  HMI 10.00
APS20ac HMI 20.00 ASA-13 IPB  20.00 SCR-274N  HMI  7.50 UPM-111  HMI 17.50
APS-208 IPB  20.00 ASB-3 HMI  7.50 SCR-71Bde HMI  7.50 UPM-116  HMI  6.50
APS-31+ HMI  25.00 ASC S8 HMI 15.00 SG-21b/u  HMI  7.50 URD-4 1B 8.00
AP5-33+ HMI 25,00 ASQ-10 HMI 15,00 SG-58a/u  HMI  8.00 URM-1 HMI  6.50
APS-42b HMI 30.00 ASQ-17 HM| 15.00 SLatSL-1  IB 7.50 URM:23 HMI  6.50
APS-44 HMI  40.00 ATA/ARA  HMI  8.00 SLR-12b 1B 8.00 URM-25d  HMI  8.00
APS-45+ HMI  30.00 ATE HMI  B.50 SPA-4b 1B 12.00 URM-25f  HMI  8.00
APSB8+ HMI  30.00 ATD HMI  9.00 TA-12¢ HMI  B.00 URM-26a  HMI 8,00
APT-2 HMI  7.00 ATK/ARK HMI 15,00 TA21a IB 9.00 URM-26b HMI  8.00
APT-5 HMI  7.00 v TA-22b B 9.00 URM-43a IB 5.00
APX-1 HMI  8.00 TAJ15 1B 9.00 URM-44 IPB 9.00
APX-6 HMI 10.00 BC-348 — specify your TAJ-19 1B 9.00 URM-44a HSI 9.00
APX-6h HMI 10.00 series letter — we have TBS-3 1B 9.00 URM-52 HSI 9.00
APX-6b IPB 10.00 manuals for all TBW=3 1B 8.00 URM-52a HSI 9.00
APX-7 IPB 8.00 medels . . . $9.00 ea. TBXS8 IB 7.50 URM-58 HMI 8.00
APX-25 HMI  15.00 TBY 1 B 7.50 URM-64,
AQS-4a HSI 15.00 TRY-2 1B 7.50 6da HMI - 9.00
ARA-19 HMI  10.00 BC-400 B 5.00 TBY 7 18 7.50 URM-75 HMI  7.50
ARB HMI  8.0Q, BC.640a I8 500 TCE-1 18 9.00 YRM-S0 1B 7.50
ARC-1 HMI 12,00 BC 0494 iB 2.00 TCSE I8 12.00 URM-129  IB 6.50
ARC-2 HMI  12.00 DAE/DAE.1 1B 3.00 TCS-7 1B 12.00 URM-130 1B 6.50
ARCS5LF  HMI 12.00 v 3 TCS9 1B 12.00 URR-35 1B 9.00
ARCS VHF HMI 12.00 DASEDASIZRID .00 T6510,11 1B 12.00 URR-35¢c 1B 9.00
ARC-12- D202 IBs 200 Tcs42z' 18 1200 USM-3a 1B 7.50
ATS8 HMI  12.00 21 15 7500 TDB2 B 3,00 USM-24c 1B 9.00
ARC-12 D23 1B 8.00 TDE2 8 850 USM-25 HMI  8.00
(R-11) HMI  8.00 RGE7a 1B 9.00 TDZ 18 2000 USM-25 IPB  8.00
ARC-19 HMI  9.00 GO-9 1B 8:00 TED-3 B 8.50 USM-29 18 15.00
ARC-27 HMI  9.00 SR 18 8.50 TRM-1 B 550 Usm-21 I8 7.50
ARC-27 IPB 12.00 LAE-1 1B 8.00 TS-34a I 950 USM-32 18 7.50
ARC-28 HMI  7.00 LAFE2 e 8.00 TS.47 1B 6.00 USM-34 1B 7.50
ARC-30 HMI - 8.00 L 15 200 TS147d  IB 8.00 USM-44,
ARC-38 HMI  10.00 LM-7 18 8.00 TS-155¢ HMI  8.00 44a lI:! 9.00
ARC-38 IPE 10.00 Lm-13 18 8.00 T5.186 HMI  8.00 USM-105a IB  10.00
ARC-39 HMI  10.00 LMm-14 18 10.00 T5-188a HMml 800 USM-140b 1B 10.00
ARC-a8 HMI_ 16.00. LI16 18 10.00 : USM-147a IB 10,00
® PRICES ARE AS LISTED FOR EACH MANUAL, WE PAY POSTAGE IF ORDER RECEIVED
ALONG WITH YOUR CHECK. IF WE SHIP OPEN ACCOUNT POSTAGE WILL BE ADDED
TO INVOICE VALUE

® WE STOCK EXCESS MILITARY MANUALS ONLY —NOTHING COVERING COMMERCIAL
EQUIPMENT.

® Write us about any needs that you may have, we might be able to supply just the manual you need

ORDER TODAY — YOUR MANUAL MIGHT BE SOLD OUT TOMORROW!
All publications are subject to prior sale without notice.




INTEGRATED CIRCUITS
FACTORY FRESH — NO REJECTS

W/SPEC. SHEETS

FAIRCHILD — PHILCO — RCA
MOTOROLA

YOU NEED IT -
WE HAVE IT!
RTL or TTL LOGIC

UL 900 Buffer .. 80¢ 10/5.50
UL 914 Gate ... 10/5.50
UL 923 JK Flip-flop 10/8.50
MC 790P Dual JK Flip-flop $2.00 10/18.95
MC B90P Dual JK Flip-flop .$2.00 10/18.95

MC 789P Hex Inverter S100

MC 724P Quad 2 Input Gate .00 ea.

MC 799P Dual Buffer } 10725
. ‘e @

MC 780P Decade ... .-$3.00

MC 767P Quad Latch .
MC 9760P Decade s
ONE EACH OF 3 ABOVE $10. 50

3.00
.. 5.00

* * *
7400 Quad 2 Input NAND Gate 75¢ 10/6.95
7404 Hex Inverter ..............B85¢ 10/7.95
7441A Decimal Decoder/Driver
$4.23 10/39.95
7473 Dual JK Flip-flop ......%$1.60 10/14.95
7475 Quad Latch . ... 10/21.50
7490 Decade Counter 10/25.50
709 Op Amp 10/16.50
741 Op Amp 10/29.95
CA 3035 Linear Amplifier ...$2.25 10/21.95
14 Pin Dual Inline socket terminals
2 10/2.25
16 Pin Dual Inline socket terminals
0¢ 10/2.75

* * -

NEW NATIONAL Long Life Nixie tubes NL
940S 0-9 with two decimal points
$4.50 ea. 10/42.95

-...50¢ each

SOCKET for NL 940S
100 KC CRYSTAL NEW ..
88 MH TOROIDS .

-..10/3.00

DOOR KNOB CAPACITORS

500 PF - 20 KV
600 PF - 12 KV
40 PF - 5 KV
50 PF - 7.5 KV

* L3 .

R & R ELECTRONICS
311 EAST SOUTH ST.

INDIANAPOLIS, IND.
46225

$5.00 minimum order. FOB Indianapolis

the all “NEW”

CRYSTAL CALIBRATOR

FROM

e 100 - 50 - 25 KC MARKERS
e JERO BEATTOW WY
® USES NEW 100 KC CRYSTALS

(included’ in all units)
e GLASS EPOXY BOARDS
® VERY COMPACT
283 el
e 35 V. OPERATION

95
12 KIT

with

100 KC
CRYSTAL

Wired and zeroed
to WWV$§15.95

ARN-30 108-135 mc tunable receivers. High
frequency version of the famous com-
mand receivers. Listen to local airport
frequency or convert to 2 meters. Like
New with schematic and operating in-
structions. 12 ibs. ... .. $14.95

* * *

Western Union facsimile machines, send
and receive pictures and memos, Works
on 115 v 60 cycles. Shipped with auto-
start, auto-phase pos-to-pos, conversion
instructions, 20 1bs, ... $19.95

+ -+ *

Telfax paper ... 2¢ each 1000 for $12.95




MESHNA'S KNOCKOUTS

for thin wallets!

John Meshna Jr. PO Bx 62 E. Lynn MA 01904
Phone 617-595-2275 All material plus postage or shipping

EXOTIC DISCRETE COMPONENTS

FET N-CHANNEL 2N3819 unused marked, Tl ........ 2/1.00
709C OP AMP ...150 CA30080PAMP ......... 150
TIS-43 UNIJUNCTION, Tl, branded ................ 2/1.00
TRIACS 600 PIV 6 AMP, TO-66case . .......... o e 125
TUNNEL DIODE GESMTD-760 ..................... 1.00
TUNNELDIOBEIGE D77 oo o sainininsis 75
LED VISIBLE a2 bl R E DI e s T 1.256
LED DETECTOR ...125 IR LED DETECTOR ...... 1.25

2N918 TRANSISTOR NPNS VHF 300MW 15V 200MC 21’1..00

2N2218A TRANSISTOR NPNS 3 watt 40V 250MC ... 2/1.00
2N2907A TRANSISTOR PNPS 1.8 watt 60V 126MC .. 3/1.00
2N706 HI-FREQ TRANSISTORS .................. 3/1.00
JK FLIP FLOP TEXAS INST S N5470F ............. 3/1.00

SYLVANIA DIP IC

Brand new dual inline package, factory marked,
DTL series. Priced at a new Low, Low
F 50¢ ea 1-25

40¢ ea 25—100
30¢ ea over 100

932 — Dual 4 input expandable buffer

930 — Expandable Dual 4 input — NAND/NOR

gate

931 — JK/RS Flip-flop

933 — Dual 4 input expander

962 — Triple 3 input NAND/NOR gate

944 — Dual 4 input expandable power gate

455 KC |IF ASSEMBLY

Complete miniature 455kc IF amp assembly.
1.5 inches long, littie over ¥ inch square. Ready
to use w/schem. Sim to Miller 8902 . . ... 2.50

RF VACUUM

SWITCH

Made for the ART-13
good for 100 watts RF, -
no doubt handles much
more due to being un-
derrated for the mili- -
tary. .. #71-17 3/2.00
i

LM FREQ METER $35.00

Lowest price yet. W/tubes,
crystal and original cali-
bration book. Look QK
but unchecked. Typical
schematic furnished.

8 Ibs, M 35.00

NIXIE TUBES

Brand new BURROUGHS, 0-9 w/decimals.
5441, with socket. List of $8.40. #85441 5.25

7400 SERIES IC GRAB BAG
Mix of 7400 series DIP, unmarked untested.
Some schematics provided. . ... ... 10 for 1.00

100 for 8.00
1000 for 60.00

UHF TRANSMITTER

One of the later designs being released. Superb
workmanship by HUGHES. Utilizes 3 pencil
triodes worth over $46.00. Looks like a “nat-
ural” for 220 me transmitter as it's on 264mc
now. Simple to lower freq. W/tubes & sche-
matic. Built-in power supply 400 cycle would
have to be changed. Measures only 3x4x8
inches. Nice piece of scarce gear, easy to work
on & first class condition.

4 Ibs. #TA-401C 15.00

70 AMP POWER SUPPLY KIT $16.00

Ruris on 115V 60 cycle. We include diagram,
diodes, caps, resistors, transformer. Gives you a
choice of 6V at 70 amps; 12V at 3b amps; 24V
at 17 amps.

Shipwgt. 30 1bs. .. ............ #K-116.00

OP AMP MODUL.ES $2.00

Mfgrs’ name withheld but
you’ll recognize them.
Worth over $10 each.
Slightly below mfgrs specs
but tested OK & guaran-
teed. Any SA-1, SQ, SQ-1
or S0O-10 for $2.00 w/diagram. Many others on
hand, send for list.

Tl SOLID STATE 3B28-866 REPLACEMENT

Brand new Tl plug in solid state replacement
for 3B28, Replaces866. .'............. 9.00

PAMOTOR $6.00

Brand new PAMOTORs for 115V 60 cycle,
115CFM, list of $18.00 each. Mfgr guarantee of
100,000 hours.

6CW4 NUVISTA TUBES BRAND NEW
2/1.50




WORLD'S LARGEST SELECTION OF

NEW.& USED TV CAMERAS & ASSOC. EQUIPMENT

£

R D 1 AT O en
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Broadcast & Closed Circuit TV 3
191 [ tlo and Video Syatems_§ PRICE
INDEX PAGE 14 2 g)é' $1.00
th anniversary ppd.-$2.00 foreign
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Tucker Electronics Offers High Quality
Reconditioned Equipment at Great Savings!

Tucker Electronics specializes in the sale and servicing of all types of military and commercial
test equipment such as oscilloscopes, signal generators, bridges, voltmeters, and similar
instruments. Our experienced sales engineers can aid you in selecting quality test equipment
for your specific requirements at a considerable saving in cost to you.

We maintain stock inventory of over 8,000 instruments by 250 different manufacturers.

All our used equipment is reconditioned, calibrated, and fully guaranteed.

Tucker Electronics maintains a well-equipped repair and calibration laboratory. Calibration
standards are traceable to the National Bureau of Standards, and services satisfy the
requirements of Mil-C-45662A. Our customer list includes manynationally known electronic
and aerospace companies, as well as many government agencies. Turn-around time on
calibration work is kept to a minimum for quick service.

Write or Call today for FREE catalog.

F2 TUCKER

ELECTRONICS - COMPANY
P. 0. BOX 1050 « GARLAND, TEXAS 75040  214/348-8800

Our technicians constantly replenish an extremely wide inventory selection.
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TEKTRONIX Plug-ins for 530-series scopes. Types

BuDL Bt L i o e s $60.00 each
FLUKE 801 Differential Voltmeter. ....%$125.00
FLUKE 101 VAW Meter with 3 shunts. .$125.00
DUMONT 304-A Oscilloscope, 5-inc. .. .$100.00
HEWLETT-PACKARD 524-B Counter, to 10 Mc.

Can use plug-in units to count to over 200 Mc.

Plug-insnotincluded. .............. $400.00
HEWLETT-PACKARD 523-B counter, to 1 Mc.

....................... Ittt 5 200:00
HEWLETT-PACKARD 185-A Sampling Scope

with 187-B dual-trace plug-in, $600.00
HEWLETT-PACKARD 415-A Standing Wave Ratio

Lndicatorspmsr v ool el e $45.00
HEWLETT-PACKARD 520-A High Speed Scaler
FOEICOMNTEr . v o AT e b e $75.00
KROHN-HITE UF-101-A Ultra Low-Distortion
P OWE R A DI, o ot ot va miraia iy aieiae $75.00
BALLANTINE 320 True RMS Voltmeter. $80.00

BALLANTINE 302CS/2 Battery operated AC
T A e O e e Nt o o ety $35.00
ELECTRO-INSTRUMENTS A-12 DC Amplifier in
portable case. $50.00
KEPCO KR-2 Regulated Power Supply, 195-325
A 08 [ LN - P A P e e S e SR A A $35.00
KEPCO KR-6 Regulated Power Supply, 195-325
s [ 0 T bt o A gt Yo o8 ot W $50.00

BERKELY 5570 Digital Freq. Meter. 0—43 Mega-
cycle, Countstolcycle. ........... $250.00
G-R 736-A Wave Analyzer. ..........- $100.00

TELETRONICS PG-200-AA Pulse Generator with
extender. $85.00
MICROLINE 123-B Wattmeter Bridge. $35.00
PRD 650-A Universal Power Bridge. $35.00
ESE 270-R Capacitance Bridge. Rack mounting.
................................ $100.00
ULTRASONIC INDUSTRIES Ultrasonic Gener-
ators. |n small table-top cabinets. Mcdel G4001P;
80 Kc., 80 watts. $35.00
Model GBOC1F, 80 Kc. 120 watts,

G.E. ""Volt-pac’’ variable voltage transformers. In-
put 120/240 v., output 0-240/480 volts, 35
Amps max. Shpg. Wt. 60 pounds. ...... $35.00

Prices are FOB our store. PLEASE include sufficient money for shipping.
Any excess will be immediately refunded.

Send 25¢ for our catalog of hundreds of items: Test equipment, parts, new and used
ham gear. We will add your name to our permanent mailing list.

FE-TRONIGS -

Cleveland, Ohio 44109

4

4252 Pearl Rd.

AAAAAAAAAAAAAAAANAAANA
¢ JEFF-TRONICS ¢

TEST EQUIPMENT

USED, CHECKED GUARANTEED IN GOOD WORKING CONDITION

DiIGITAL MECHANICAL COUNTERS:
3-digits 28 vdc relay operated. Thumb-wheel to
reset. Counts backwards to zero. “Exposures
remainimg 345 e 2T Gl e e s v el $1.00
3-digit, uncased. 3/8" high numbers. Left-hand
digit alternates 0-1-0-1. 3/16"" diam. shaft. 134" x
ABTE s e e o b i $1.00
WESTON #1524 0-500 AC Milliamater. 2" rogmd.
2.95
POWER TRANSFORMER. 275 v. 125 ma. 12 v. 2
amps. Upright mounting. 8 pounds. $2.00
............................. 4 for $7.50
METAL-CASED PAPER TUBULAR CAPACI-
TORS, mil spec.
100 vdc; .01, .047, .1, .22, 68, 1 uf.
200 vdc; .022, .033, .047, .056, .068, .1, .33 uf.
400 vdc; .015, .033, .047 uf.
600 vdc; .0022, .0047, .022, .047 uf. ..10¢each

200 vdc; .47 uf 400 vdc; .1 uf, .22 uf. .. 15¢each.
200 vdc; 1 uf. 400 vdc; .47, 1 uf. ..... 20¢ each.
SELENIUM RECTIFIER, Full-wave Bridge, 55 v.
ac mMax. 3% @MPS. . v v e $1.00 each
............................. 6 for $5.00

GENERAL RADIO POTENTIOMETERS:
#971-M 5000 ohms,
SELSYN DIFFERENTIAL GENERATOR, G.E.
2J1H1. 400 cycle unit, works well on 12 volts 60
cycles. for beam indicator, etc. New. ....$2.00
HUMIDISTAT . .. Honeywell type H46B1002-1
humidity controller. Contains a microswitch,
closes the circuit on decreasing humidity.
Dimensions: 1 7/8” x 1 1/8” x 3%" deep. %"
diam. x %"’ long adjusting shaft extends from the
end. Brand new. Only 45¢each. ....5 for $2.00
WAVEGUIDE ASSEMBLY, X-band. Contains: 3
magic tees, 2 attenuators relay operated, 1
attenwator calibrated, xtal mount, klystron, an-
gles, couplers, etc. Used, vy good. 30 Ibs. $15.00
COAX RELAYS, from MOTOROLA “MOTRAC"

VYV VYV VYV VYV VYVVVVYVYT VYV VVVVV VIV VVYYVYVVVVVVVVVTVY

12 vde coil. 100 watts RF. Connections; 1
S E2289 5D R A D] (105 R e $3.00 5>
OFFNER CHOPPER AMPLIFIER: model 190.

with 12AU7 & 2 a2AX7 tubes, chopper. Used, g
BpPear go0ds s e R L L e $4.50 >

VYVVVVVVVYY

749-4237
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2 Meter
| UHF
6 Meter
GENERAL ELECTRIC... ... MOTOROLA

When it comes to great used mobile communications equipment, we wrote
“the book” . .. Send for a free copy of “the book™ (our new catalog).

Here are only a few of our LOW PRICES:
2 METERS

GENERAL ELECTRIC MA/E33 6 or 12 volts, 30 watts
Vibrator Power Supply with accessories $14800

MOTOROLA X43GGV, New Low Price, Special Model in 10” case,
30 watt, transmitter narrow band, receiver wide band, vibrator
powered, 2 freq. transmitter, and transistor powered 2 freq. “‘Private
Line” receiver (single squelch), less reeds,

complete accessories 8 In quantities of ten ... $88.

6 METERS

MOTOROLA FMTR140D, 6 or 12 volts, 60 watt, wide band.
Dynamotor Power Supply

Transmitter Narrow Band
Fully Narrow Band
complete with accessories  (less accessories deduct $15)

GENERAL ELECTRIC PRE-PROGRESS 4ER6 RECEIVER,
ET5 OR ET6 TRANSMITTER

30 or 60 watts (as available), 6 or 12 volts,

including all accessories

UHF

MOTOROLA ... T44A6A with accessories
T44AAV with accessories

RCA CMU15A . . . 15 watls, minus accessories

For Your Convenience SCHEMATIC DIGESTS. (Post Paid)

G.E. SCHEMATIC OUTLINE AND INTERCONNECTION DIAGRAMS
FOR GE 2-WAY FM RADIOS.

Vol. 7 Pre-Progress Line ('49 - '55) 25-50 MHz 72-76 MHz

Vol. 2 Pre-Progress Line ('49 - '55)

150-170, 405-425 MHz, 450-570 MHz each volume $4.50
MOTOROLA FM SCHEMATIC DIGEST

revised edition to 1960

= GREGORY 2

GREGORY ELECTRONICS CORP.

249 Route 46, Saddle Brook, N. ).
Phone (201) 489-9000

ELECTRONICS cour Dept. 73




RADIO BOOKSHOP BIG DEALS
NCX-1000

ADVANCED CLASS STUDY
GUIDE Up-to-the-minute sim-

plified theory, written with
the beginning radio amateur in
mind. This unique book covers
all aspects of the theory exam
for the Advanced Class license
and has helped hundreds of
hams to sail through the exam
.. .nothing else like it in print.
LoD sl voteinia et s oD
1001H . ...Hardbound $6.95

EXTRA CLASS LICENSE
STUDY COURSE BOOK The
Extra Class License Stud
Guide is now available in book
form as a permanent addition
to your radio library. This is
the complete course that was
published in 73, covering
every technical phase of the
new license exams for this
highest class of amateur lic-
ense. This also covers, in the
easiest-to-understand form
just about every technical
uestion likely to be asked on
the First Class Radiotelephone
exam. This is the first study
course ever published that is
written so the newcomer to
radio can understand it. With
this book you can face the
FCC exams knowing that you
understand the theory and
with no fear of rewritten ques-
tions.

HO02E e ppd USA $4.95

VHF ANTENNAS This hand-
book is a complete collection
of up-to-date information
about VHF and UHF anten-
nas, with design hints, con-
struction and theory. If you’ve
been wondering what array
you need, this Enok will give
you enough background to
make the right decision.

I o e S L L B e $3

COAX HANDBOOK In-
valuable booléx for the ham or
the lab and for everyone else
who doesn’'t want to have to
keep a whole library on hand
for reference...or even
worse, have to write to the
ngufactmer for coax spec.
5

73 USEFUL TRANSISTOR
CIRCUITS If you've been
looking for a transistor circuit
to do a special job, chances are
there is a circuit in this book
that will give you a head start.
It covers circuits for audio,
receivers, transmitters and test

SIMPLIFIED MATH Does
math scare you? It shouldn’t.
This easy-to-understand book
explains the simplified expo-
nential system of arithmetic,
simple formulas, logarithms,
and their application to the
ham shack.

oo7

72 USEFUL
| TRANSISTOR CIRGUIES 4
>

1004

1006

AMATEUR TEST AND MEA-
SUREMENTS By WS5REZ.
Using VOM, Scope VTVM,
dipper, SWR bridges, etc. Cov-
ers amateur users of test
e%uipment in the ham station.
208 pages, softbound. Inter-
estingly written, covers tuning
receivers, all kinds of trans-
mitters, etc. Invaluable for
eveir‘ger hamshack.

01z

ELECTRONICS FOR THE
AMATEUR By WHREZ. Hard-
bound book, 272 pages. Cov-
ers entire theory needed for
ga:ssing amateur licenses. Fine
ook for instructors, and for
amateurs wanting a refresher
course before exposing them-
sleves to the FCC examiners.
Hardbook books look nice and
last,
1013

NATIONAL NCX-1000
TRANSCEIVER Transistor-
ized transceiver (except for
driver and final) runs 1000
watts, vet is just a bit larger
than ordinary transceiver!
Complete kilowatt ham sta-
ftion in one small, light unit.
Tested by 73 staff and found
to be a really greal unit, The
world of transistors and ICs
makes it possible to have a
complete kilowatt all band
ham station in one small unit!
Not much larger than normal
transceiver yet runs solid 1000
waits. Extremely sensitive,
processed speech for maxi-
mum umphs when wanted,
everything you need in one
little package. Only tubes are
driver and final. The
NCX-1000 lists for $1100 and
is an unusual bargain at that
rice, The 73 test unit, used a
ew days and under brand new
factory warranty, is available
to the first $700 check re-
ceived.

G.R. FREQUENCY MEA-
SURING EQUIPMENT TYPE
1105A This primary fre-
uency standard will measure
rom 1 Hz to over 100 MHz
with an accuracy of one cycle
u;')J to MHz, This is a
laboratory standard used pri-
marily for -calibrating other
equipment. This is the last
word in frequency standards.
Send for details..

Special sl T N

W2NSD/1

MAGNETIC CAR SIGNS
Put this easy-to-read magnetic
call sign on your car when you
are on a trip and meet the
hams along the way. Comes
right off when the XYL drives
the car, if she doesn’t want to
be bothered by hams tooting
at her. Send $4 along with
V(jl(.}l;' call letters today!

LAPEL BADGES Name and
call identifies you at club
meetings, hamfests, busted pot
arties. Hand engraved by skil-
ed New Hampshire craftsman
with loving care. Only one

lousy dollay, Send first name
and call,

A HAMSHACK WITHOUT A
GLOBE? RIDICULOUS! Par-
ticularly when these fabulous
Hammond globes (the best in
the biz) are available at our
low, low price! 13" inflatable
globe (guaranteed, by the
way) regularly selling for $15,
now special, while they last

O R e only 810
13" lighted inflatable. globe,
regularly $25 now

1 0 e e only $15
We have a few of these in
stock and when they are gone,
that’s it!

DX STUFF

CUSTOM MADE DX
CHARTS When you need a
DX bearing you need it im-
mediately. You don’t want to
have to look it up on a map or
fiddle with a globe. These Cus-
tom DX Charts are computer
rintouts for your exact shack
ocation and give the bearing
and mileage for every country
in the world. They are printed

out by call prefix for speed of
location and the capital city is
indicated.

Custom DX Chart,1206ppd $4

e

FABULOUS DX MAP OF
THE WORLD Show visitors
DX vyou've worked. Wall
sized (23 x 31”): shipped
flat in mailing tube; suitable
for framing; most complete
ma available; up-to-date
world prefixes shown; color in
countries as worked; shows
islands, reefs, rare DX spots;
use colored map pins for dif-
ferent bands.

WA e o (TR O TR T $1

DX HANDBOOK Includes
giant world country-zone wall
map. Articles on &SL design
secrets, winnin%{DX contests,
DXCC rules, DXpeditions, re-
ciprocal licensing and many
more. World postage rates,
WAZ record lists, time charts,
propagation, etc. Special ham
maps and bearing charts. A
must for the DXer,

021...33




DIODE CIRCUITS HAND-
BOOK An invaluable reference
book. Covers rectifiers, mix-
ers, detectors, modulators, FM
detectors, noise limiters, AGC,
BFO/Q-multiplier, AFC, Vari-
cap tuning audio clippers, bal-
anced mods, fieldstrength me-

ters, RF probes. zeners, con-
trol circuits, ete. 111 different
circuits.

JEN L T F At be b RO $1

““TRANSISTOR PROJECTS
FOR THE AMATEUR" A col-
lection of 73’s most Eopular
ham projects, selected by you,
the readers, and edited by Paul

Franon (Mr. Semiconductor
himself). This has got to be
the best, most authoritative,

most umversally 4g;mali|.1g col-
lection of u ate circuits
Lver published.

10

FM B[l[lKS‘

FM ANTHOLOGY Vol 1,

This boolk is largely a col-
lectmn from FM Bulletin, edit-

by K67TMVH and
WASU’I‘B The material is ta-
ken from the editions of Feb-
ruaréw 1967 through February

1968,
00 8L f e A A SR e $3

FM REPEATER HANDBOOK
K6MVH, Book js required for
all repeater operators and
must reading for all FM’ers.
Only complete book on the
subject. It is also one of the
best selling books in amateur
radio today.

1010, 5. .Hardbound $6.956
“THE BEST OF FM" A huge
selection of FM Journal's fin-
est fechnical and conversion
articles, never before reprinted
in any other magainze. The
concluding segments of those
controversial ‘‘CHRON-
ICLES”! Selected FM editor-
ials to show a broad view of
the problems faced by FM’ers.
This book comprises Volume
II of the FM antholosﬁ, and
includes an “Editor’s Choice”
selectmn of topflight articles
from Journal, from March
1968 to'1 May 196 é

ro1r. . $4.95

radio RABO AMATIVTY
hundbouk 4 WEPERSER
|
1019 1010
EDIT ENGINEERS

OR

RADIO HAND BOOK Hard-
buund Latest (18th edition)
by SAI. This is the most
complete ham handbook ever
Fubhshed. Makes all other
handbooks look like comic
books. 896 pages.

1018 .,

EDITORS & ENGINEERS
RADIO HAND OOK Hard-
bound. W6SAI (17th edition)
reduced for clearance, limited
supply available for fast acting
amateurs. Last chance to get
this great book before it is
gone forever,

1019

ELECTRONICS REFER-
ENCE HANDBOOK Hard-
bound. WE6TYH handbook of
basics and circuits. Complete
analysis of all ssb equipment.
1015 $6.

HOW TO FIX TRANSISTOR
RADIOS & PRINTED CIR-
CUITS. Do you throw those
little radios away when they
stop? Wasted money! Easy to
fix with this manual. Worth
many times the low price. No
serviceman or amateur should
ge l1::it.hout. this tremendous
ook,

LH 0 0| e O Ba 0050 G $7.95
aS;CHElhlATICS AVAILABLE
1 each,

1101. ARR-156 from June
1965 73, %‘ e

110 5 27  2M Guard
Cha nncl Receiver.

1103. Transewer Nov.

1961 7
1104, Rbos,rARc June 1965
age 48, before & after.
uy lavishly! Order today from:
RADIO BOOKSHOP
Peterborough NH 03458

GUNSMOKE? Blow

gain bunch, 30 (count ’em)
assorted (we hoge) back is-
sues, all before 1968, for the
incredibly low prlce of $6
postpaid (hardly pays for the
postage). These are packed by
slave labor (to cut costs) so
glease ignore notes calling for
elp, etc., that may be slipped
flnztg the bundles.

SPECIAL! RARE BACK IS-
SUES The back issue of 73
you need to complete your
full set — or that has the con-
tinued article you only read
the end of — can be yours for
a mere pittance! Most issues
are in stock and are available
for $1 each. The exceptions
‘E)héllt prove the rule are listed
elow

?ec .68, Nov.69, Feb.70, Oct,

Jan. 61 ‘Dec. 6'3' 'J'uh'éé " Jul.
656 $100

BUY BINDERS FOR YOUR
73 and win the love of a

beautiful girl. Gorgeous red
binders look great on your
shelves and also keep the mag-
azines from disappearing or
breaking, Come with set of
vear stickers. Get enough bin-
ders to protect all those back
issues too.

G e e s s A Uaria e $4

DESK PLATE

DESK CALL PLATE Up to 20
letters on a desk plate, em-
bossed white letters on walnut
background; ebony stand.
Looks great on rn&l with your
name and call. atch envy
race through vour neighbor-
hood. Send along 20 well
chosen letters (spaces count as
letters too), include a nice
fresh two dollar bill, and give
us a strong hint on wherc to
mail the exquisite piece of
craftsmanship.

1203

Latest Edition — POPULAR
TUBE & TRANSISTOR SUB-
STITUTION GUIDE Brand-
new updated and revised edi-
tion! The most needed substi-
tution data for both tubes and
transistors all in one handy
brand-new volume! No longer
do you have to refer to one
substifution manual for tubes
and another for transistors —
everyting is here in one gl.uclb
reference guide, Lists 99% of
the tubes and transistors you’ll
ever need to reglace. More-
over, only readily-available
and comparably-priced substi-
tutes are listed, No longer do
vaou have to search through
sts of tubes and transistors
you’ll rarely see in use, or
search throu?h pages of irrele-
vant material to find a substi-
tute. Why buy a $10 switching
t.ransistor when a 89 gpopular
gpe will do the job better?

ntains 8 big sections — four
devoted to tubes and four to
transistors; Popular Receiving
Tubes, Industrial and Com-
mercial Tubes. American Sub-
stitutes for Foreign Tubes,
Tube Base Diagrams. Popular
Transistors. American Substi-
tutes for Foreign Transistors.
General Purpose Transistor
Substitutes. ransistor Base
Diagrams and_ Manufacturer
Abbreviations, You’ll find this
guide to be one of the most
practical everyda.y aids you've
ever used. 224 pps,, Sec-

ons.
022 ,..,.. Softbound $2.95
1023 ..... Vinyl Cover $4.95

WORLD'S FINEST LOG
BOOK? Designed and execu-
ted by W2N5D/1, this is the
most relevant amateur radio
log ever designed. This is a log
for today. It has a column for
the date, one for time and off
of each contact, a small col-
umn to indicate whether you
called the station contacted
(or CQ) or not, a good wide
space for the station call con-
tacted, little columns for the
reports, a good space for his
location, a QSL column, and
lots of room for notes The lo
is the ](mg way on standar
814" x 11’7 paper and padded
into pads of 125 sheets, with
room for 20 contactis per page.
The whole book of log sheets
will ecarry you through 2500
contacts. There is a place to
indicate on each sheet the
band being used and the pow-
er in case these change now
and then, The lo% pages can be
numbered for file card refer-
ence, Why use a g bo
designed in the 1920°s? tl‘us :
one was designed for use in
the 70’s and is exactly right
for the DX’er, and rag chewer,
or even the round-table deni-
zen, It will work for RTTY,
TV or even slow scan tele-
vision. Never has a log been
made available which is as
handy as this gem. Why keep
struggling with those ring bin-
ders which get all bent outl of
shape? Get this first really
modern log.
VR e b R only $2 ppd.

RADID

BOOKSHOP

All books and items postpaid
in U.S,A. unless otherwise in-
dicated. Send cash,
money order, etc., to!

Buy lavishly! Order today from:
RADIO BOOKSHOP
Peterborough NH 03458

check,
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getting ,started

{AMATEURYS CORMER|

nce upon a time there was a young
boy who lived in a big city. He

attended school during the day (he was in
the sixth grade), but at home in the
evenings he ‘“‘fooled around’ with his
electrical experiments. Tom’s teachers said
he was lazy and inattentive. He did not
study his textbooks like the other kids did.
He had a poor memory and waswunable to
remember things the teacher had told him
the day before.

He was so lazy that he never wrote out
the details of his arithmetic problems. He
had decided that it was much easier to
memorize all the tables up to 20 x 20, than
to calculate them every time.

He spent considerable time at the
library, looking for books on electricity
and radio. He was ‘‘friends” with the radio
serviceman in his neighborhood and with a
neighbor who worked for the telephone
company. He also had a very special friend
who was a ham radio operator.

His basement workshop was a mess,
with parts of old radios, discarded appli-
ances, tubes, meters and assorted miscel-
lany all over. By the time he was in eighth
grade, he had built several 1 and 2 tube
receivers and his latest project which he
was just finishing was a six-tube superheter-
odyne., He also had built a ham band
transmitter and had been on the air for
about six months.

118

by FRED J. MOCKING

He had acquired a number of basic skills
using electrical and electronic instruments,
troubleshooting all kinds of equipment and
doing some simple design work, based
mostly on Ohms law.

During high school he continued his
ham activities, and did just average in his
school work. His math teacher told him he
would never learn math and should avoid
technical subjects. His physics teacher,
however, was impressed by Tom and
encouraged him, provided opportunities
for him to use school equipment.

As you might expect, Tom decided to
study electrical engineering in college. Here
again, his grades were average, and studies
left little time for ham radio. But Tom
picked up some spending money working
part time in a radio repair shop and, in his
last year, worked as a technical assistant to
one of the professors in the EE depart-
ment.

The professor was working oun a project
that involved using tube circuits to perform
mathematical computations. There were no
textbooks to refer to. Every aspect of the
equipment was a step into an uncharted
land. How do you represent numbers using
electrical circuits? What circuits do you
need to perform arithmetic operations?
How do you get results out of the
machine?
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The professor didn’t want to hire Tom
at first, but some of the A students
working on the project were completely
lost when it came to troubleshooting. And,
in designing circuits that weren’t in the
textbooks, they were rather confused. So
Tom got the job. And strange as it seems,
this indifferent scholar, with “no talent™
and a “bad memory,” became a leader and
an oufstanding engineer on a project that
opened up a whole new vista in tech-
nology — the computer era.

Why do we spend time to review this
thumbnail sketch about Tom? Because
what happened here is happening to thou-
sapds of Toms across the country. There’s
a chasm between the world of school and
the world outside of school, and consider-
able misunderstanding about what consti-
tutes learning.

Tom didn’t trust words, or textbooks,
but he felt intuitively that his experiments
were worthwhile. Some educators say
“You learn by doing,” which is somewhat
of an oversimplification. Tom’s teachers
didn’t trust the real world; they only felt
comfortable with the world of words.
which is to a large extent an unreal world.
And what does this all have to do with a
magazine ?

If you want to learn electronics, you are
going to learn about a lot of physical
phenomena which exist without words,
and which can be experienced and
observed without words. This means that
the equipment does the teaching.

If you want to argue, you can say
“Wait! A magazine is nothing but words, so
what gives?”’

So here is the straight scoop:

The words can tell you what equipment
to get and what to do with it. You have to
experience how it works and that’s your
job. But afterwards, if you want to know
more, people who have also experienced
similar experiments and have written about
them can communicate with you in the
articles in this magazine.

This column will have comments on
things to build, some techniques that help
us understand the things we see, and some
comments about learning, education, and
communication.
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select B&W'!

send for spec sheet

BARKER&WILLIAMSON

CANAL ST., BRISTOL, PA. 19007

A 2M PREAMPLIFIER

12 vdc powered.
27 db gain (approximately)
noise figure 2.5
will take Regency HR-2
or Motorola to 0.1 uv sensitivity
without appreciable noise.

Metal case. ONLY $17.95 ppd

CRAWFORD ELECTRONICS
302 West Main, Genoa IL 60135

WE PAY GASH
FOR TUBES

Lewispaul Elecironics, Inc.
303 West Crescent Avenue
Allandale, New Jersey 07401

SALE!

/ HEADSET
SNy owithoioss o

HEADBAND, CORD, PLUG, 2 RECEIVER
UNITS WITH 2 CUSHIONS, 600 OHMS.
400 at $.75 each

Please include postage for 1 lb.
TALLEN CO. INC.

300 - 7th Street, Brooklyn NY 11215
499-6300



LAST
A SPEECH COMPRESSOR THAT

REALLY WORKS

® | ow distortion circuit
®5—10 dB improvement in
TALK POWER
® Fully wired & tested
not a kit

® Several models to

choose from
® Works with phone patch

® Quality construction includes Silicon transis-
tors, FETs, Glass circuit boards
® FULL WARRANTY — ONE YEAR

® Performance second to none
® INTRODUCTORY LOW PRICES —

$22.50 — $34.95
(Illinois residents add 5% Sales Tax)

Write for specifications and information sheets
(FREE)
Demonstration Tape cassette available
($2.00 deposit)

Rp ELECTRONICS

BOX 1201B

CHAMPAIGN, ILL. 61820

Radio Amateurs
Reference Library
of Maps and Atlas

shows
DX zones, time zones.

WORLD PREFIX MAP — Full color, 40" x 28",
prefixes on each country . . .
cities, cross referenced tables . . ... ... postpaid $1.25

RADIO AMATEURS GREAT CIRCLE CHART OF THE
WORLD — from the center of the United States! Full
color, 30" x 25", listing Great Circle bearings in de-
grees for six major U.S. cities; Boston, Washington,
D.C., Miami, Seattle, San Francisco & Los Angeles.

. -postpaid §1.25
RADIO AMATEURS MAP OF NORTH AMERICA! Full
color, 30" x 25" — includes Central America and the
Caribbean to the equator, showing call areas, zone
boundaries, prefixes and time zones, FCC frequency
chart, plus informative information on each of the 50
United States and other Countries. .. .postpaid §125

WORLD ATLAS — Only atlas compiled for radio ama-
teurs. Packed with world-wide information — includes
11 maps, in 4 colors with zone boundaries and coun-
try prefixes on each map. Also includes a polar pro-
jection map of the world plus a map of the Antarctica
— a complete set of maps of the world. 20 pages.
Size RIG" 2T e postpaid $2.00

Complete reference library of maps — set of 4 as listed

e PR R Mo N A <~ SO | postpaldsa 50
See your favorite dealer or order direct.

wkfrzi:op RADIO AMATEIJR Ilbcnkmc

& Dept. B 925 Sherwood Drive

Lake Bluff, I1l. 60044

BROCHURE!

120

Now, let’s do some experimenting. I will
assume that you own or can borrow a
general purpose multimeter, also called a
VOM (volt-ohm-milliammeter). If vou have
a VIVM (vacuum-tube voltmeter) you can
use it as well for these experiments. You
will also need some diodes and a few
transistors.

There are many kinds of diodes that can
be used. Rectifier diodes are usually readily
available, and are often more clearly
labeled than some others. Be sure the
polarity is clearly shown. Transistors can
be obtained as surplus or on surplus circuit
cards. You should accumulate an assort-
ment for experimenting. New transistors
are fine but are usually somewhat more
expensive.

Set the meter switch to the lowest
OHMS scale, touch the prods together and
“zero’’ the meter. Touch the test prods to
the diode and read the meter. Now, turn

Fig. 1. Checking diode resistance in both direc-
tons,

the diode around and read the meter again.
(see Fig..l1). One reading will be very low,
as meter current flows through the diode in
the “forward™ direction. The other reading
will indicate a high resistance (or open
circuit) as the meter tries to “push” cur-
rent through the diode in the reverse or
blocking direction.

I have not given any numerical values of
resistance because they would depend on
many things, including the voltage of the
dry cell in the meter, the diode being
checked, and some other things. However,
a good diode will read low in the forward
direction and high resistance in the reverse
direction.

Now, once more touch the meter prods
to the diode with the diode in the forward
or low resistance direction. Assuming that
the diode is correctly marked, as shown,
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and the prods are two different colors,
usually red and black, two possibilities can
arise, ecither A or B (Fig. 2). In A,
“cuirent” flows from the red prod,
through the diode to the black prod.
Knowing this, you can use the prod colors
to help decide which way is forward for an

unmarked diode. However, if B is the

situation with your meter, then inter-
-t -

—BLACK —RED RED BLACK
A B

Fig. 2. The two possible arrangements that could
give a ‘forward’ reading, depending on the in-
ternal arrangement of your ohmmeter.

change the red and black leads at the
meter. Now, to put current through the
diode in the forward direction, your prods
will match A, and you can still say that
current flows from the red prod through
the diode to the black prod.

When you are checking diodes or tran-
sistors, you can use the “reversed leads”
trick described above. However, for voltage
and current measurements, restore the
leads to the proper positions. Incidentally,
it is a good idea to label your chmmeter

POLARITY REVERSED ON OHMS, or. . .
POLARITY CORRECT ON OHMS
whichever applies to your meter. This can
save you from trouble and goof-ups later

on.

You have now acquired a “test set”
(and some knowhow) that will permit you
to do the following:

1. Determine the forward and reverse

direction of an unmarked diode,

2. Check diodes for “opens” (high resis- |

tance both ways).

3. Check diodes for “‘shorts’ (low resis-

tance both ways).

In addition, this know-how can be
directly applied to checking transistors, by
testing between two terminals at a time

GATEWAY
ELECTRONICS

6150 DELMAR BLVD., ST. LOUIS, MO 63112
314-726-6116

50 OHM NON INDUCTIVE LOAD RESISTOR —
7" long x % diameter shipwt. 11b. ..... $250
CO-AX ANTENNA RELAY — BNC Connectors
New packed ship wt. 1 Ib.
NEMS CLARK TELEMETRY HECEIVER
Model 1412 215 mhz-260mhz
shipiwti7Dilb. 5L oA Sl $200
NEMS CLARK TELEMETRY RECEIVER
Model 1671 175-260 mhz
shipawt JJ001b. 0 o e $250.00
TRANSFORMER — 970 volt 200 ma center
tapped with 6.3 @ 10A 5v @ 2A 5 x 5 x 6"
115 vac Primary shipwt. 171b. ........ $7.00
TRANSFORMER — 550 volt 200 ma center tapped
with 6.3 @ 10A 5v @ 2A 5" x 5" x 4"
115 vac Primary shipwt. 81b.......... $5.50
TRANSFORMER — 30 volt center tapped 30 volts
@ 10 Amp or 15 volts @ 20 Amps.

115 vac Primary shipwt. 151b. . . ..... $10.00
VAC. VAR. COND. UCS-300 new with motor
drive 10-300 mmf shipwt 22 1b, , ., ... $3450

MOTOROLA GOLD CRYSTAL OVENS 85 de-
gree for two way radios ship wt. % Ib. .. . $1.00

See our IC prices in Jan. & Feb. Ads of 73
Magazine. Send for catalog available now. Min-
imum order $5.00. Stop in and see us when
youre in St. Louis.

and interpreting the readings as though
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RG 186 AU 50 ohm teflon cosxial cable. Outside diameter .0B0” RF
loss .29 db per foot at 400 Mhz.. Silver plated shielding end conductor.
Used for internal chasmis wiring, antenna coupling, RF coupling between
steges, eic. Handom lengths from 35 foot to 150 foot. Colors: black, red,
brown, blue, gray, orange. Reguler price- 234 per footr. Our price 5¢ per
foot $3.00 per 100 f1.
466 Khz ceramic filters type BF-455-A, These filters will help to sharpen
the selectivity of most se1s using 455 Khz IF’'s. Use across cathade bias
resistor in place of & capacitor, or in transistorized sets, across the emitter
bies resistor. Impedance is 20 ohms at 455Khz., DC resistance is infinite.
Impedance increases rapidly 8s you leave 456 Khz. Plan your own LC
filter circuits a1 very low cost.
10 for $1.00 25 for $2.00
TOROID POWBR TRANSFORMERS
# T-2 This toroid was designed for use in a hybrid F.M. mobile unit, using
@ single B647 tube in the RF amp. for 30 watts output. Schematic in-
cluded. 12 VDC pri. using 2N1554’s or equivalent. Sec. #1 500 volts DC
out at 70 watts. Sec. #2 -65 voits DC biss  Sec. #3 1.2 volts AC for
fitarnent of B647 tube. Sec. #4 C/T feed back winding for 2N1554's. 1%"
thick. 2% dia. $2.95 ea. -2 for $5.00
# T-3 Has a powdered iron core and is built like a TV fly back wansformer.
Operstes at about BOO CPS. 12V DC Pri. using 2N442’s or equivalent. DC
output of V/DBLR 475 volts 90 watts. C/T feed beck winding for 2N442's.
$2.95 ea. -2 for $5.00
TRANSFORMERS

P-7 117 VAC Pri. Sec. #1 188 VAC @ 120 ma. Sec. #2 6.3 VAC @ 4A.
Double Half Shell Mail Box Type. SX 146 type. $2.75 ea. -2 for $5.00
P-9 117 VAC Pri. Sec. # 900 VAC @ 300 ma. Sec. # 2 100 VAC @ 10 ma.
Bias. Sec. #3 12.6 VAC @ AMP. Wt. 16% Ibs. Double Half Shell $4.50
P-10 117 VAC Pri. Sec. #1 860 VAC C.T. @ 160 ma. Sec. #2 4256 VAC
C.T. and tap at 100 VAC 10 ma Bias. Sec. #3 12.6 VAC @ 4.5A Double
Shell Mail Bex type. Wt. 8% Ibs.
Output transformers, all ypes
OT-1 Transistor TO-3 Power Diamond.. Imp.
Res. Pri. .6ohm. Sec. .3 ohm.

OT-2 Pri. imp. 7000 ohm, Sec. 3-2 and 500 ohm for Phones or 70 volt
line 3 watts Full shielded Double Half Shell.

OT-3 Pri. imp. 5500 ohms. Sec. 3.2 chms. SC122 type.

59 cents or 3 for $1.50
15 ohms to 3.2 ohms DC

All prices F.O.B. All weights listed are net. Please allow for packaging.
Please allcw enough for postage. We will return any extra.

TOWER
COMMUNICATIONS

1220-22 Villa St., Racine, WI 5340
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NEW G&G CATALOG!

MILITARY ELECTRONICS

24 PAGES, crammed with Gov’t Surplus Electronic Gear —
the Giggest Bargain Buys in America! It will pay you to

for your copy — Refunded with yowr

first oxder.

BC-645 TRANSCEIVER 15 tubes,
435 to 500 Mec, Easily adapted for 2
way voice or code on Ham, Mobile,
Television Experimental, and Citizens
Bands. With tubes, less power supply
in factory carton, BRAND NEW . . .$16.95

SPECIAL PACKAGE OFFER: BC-645 Transceiver.
Dynamotor and all accessories, including mounting. UHF
Antenna Assemblies, control box, complete set of
connectorsand plugs. Brand New ............ $26.95

TG-34A CODE KEYER, self-contained,
automatic, reproduces code practice signals
from paper tape. 5 to 12 WPM. Buili-in
speaker. Brand new with tech manual, takeup
reeland AClinecord ............ $24.50
Code practice tapes for above P.U.R,

AN/APR -4Y FM & AM RECEIVER ‘FB”
for Satellite Tracking!

High precision lab instrument, for moni-
toring and measuring frequency and
relative signal strength, 38 to 4000 Mc, in
5 tuning ranges. For 110 v 60 cycle AC,
Built-in power supply. Original eircuit
diagram included, Checked out, Perfect,
LIKE NEW $88.50
All tuning units available fox above.

cushions. 4-ft. cord and plug. Reg, $12.50. OUR

HEADSET Low impedance. With large chamois ear Q
SPECIALPRICE . e e sniits $295

High impedance adaptor for above ......... $69¢ ‘da
SCR-274-N, ARC-5 COMMAND SET HQ!

Freq. Type Exc. Like BRAND

Range Complete Used New NEW

RECEIVERS with Tubes

180-550Kc BC-453 $16.95 $23.50 $27.50

3-6Mc. BC-4b4 $16.50 $19.50 $22.50

6-9.1 Mec. BC-455 $14.95 $17.95 $21.50

1.5-3Me. R-25 $19.50 $21.50

ARC-R11A Modern Q-5 Receiver 190-550 Khz . . .. . $10.95
ARC-R22 540-1600 Khz Receiver with tuning graph $15.95
R-4 APR-2 Receiver 234-2568 MHz, 11 tubes, NEW ... $8.95

TERMS: 25% Deposit with order, balance C.0.D,
-or- Remitfance in full. Minimum oxder $5.00 F.O,B, NYC.
Subject to prior sale and price echange.

G&G RADIO ELECTRONICS COMPANY

47 Warren St. (2nd FI) NYC, NY 10007 Ph 212-267-4605

See your

DEALER

for

DRAKE

products

COLLECTOR COLLECTOR
BASE BASE

EMITTER
PNP TRANSISTOR

EMITTER
NPN TRANS|STOR

Fig. 3. Transistor symbols.
they were diode readings. Look at the
transistor symbols in Fig. 3. The base and
emitter form a diode, which can be
checked just as we did before, with the
ohmmeter. In the PNP transistor, “for-
ward”’ is from emitter to base, while in the
NPN transistor, forward is from base to
emitter. These diodes can be normal, open,
or shorted just as in any “regular’ diode.
In a similar manner, the base—collector
pair forms a diode, with polarity, for these
tests, the same as the base—emitter diode.
The “forward” polarities are:
PNP

Emitter-to-base
Collector-to-base

NPN
Base-to-emitter
Base-to-collector

In order to use this information, we need a
guide that tells us which terminal is which
on the physical transistor, since the leads
are not rtharked. (See Fig. 4.)

ﬂ———EMITTER

COLLECTOR —— |
===

BASE

Fig. 4. Transistor lead identification.

You are now ready to take the ohm-
meter and some transistors and check them
to see if they are PNP or NPN. Then check
for shorts and opens. Natice that there is
no need to know how transistors “work”
or how to design circuits, in order to
perform these tests. Yet you will find
yourself using this technique many times in
the future. Even when you have much
more elaborate test facilities you may want
to run a quick check on a transistor or
diode this way. So go to it, have fun, and
the transistors, through the chmmeter, will
be happy to tell you about themselves.

.. .Mocking ®

Tell our Advertisers You Saw it in 73
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REDUGING
MOBILE NOFSE

Ward Stewart VE3FGS
8 Church St.
Penetang, Ontario

With the introduction of transistor-
ized 2m FM transceivers and vari-
ous amateur receivers for mobile use,
there is a natural tendency to pick up
the supply voltage from the ignition switch
or the switched terminals on the fuse
panel. Reduced current demands have rat-
her obsoleted the old power relay . .. but
not quite.

Because of the compactness of wiring
harnesses, all kinds of voltages are induced
into other wires in the same harness. It is
quite possible for your receiver to get
alternator, gage, and turn-signal noises in-
duced on the supply line, and much of it
will get past the receiver’s filtering and
appear at the speaker terminals.

The best way to eliminate this problem
is to run the supply lead directly from the
battery terminal, and route it away from
other wiring while keeping it close to the
metal chassis parts of the vehicle, which of
course are at ground potential.

The battery itself is a big fat capacitor
and a beautiful hash filter! But taking our
A lead directly from it means we have to
turn the rig on by hand for now it won’t
come on automatically with the turn of the
ignition switch.

Here we come back to our old friend,
the relay. Any relay with the current
capacilty for your rig and a 12V dc coil is
okay. Your local two-way radio serviceman
will undoubtedly have some old ones he
would be glad to sell cheap (or he may
even give them away). If you want a new
one, ask for Motorola part number
59K813674. It looks like a horn relay off a
car but it isn’t! The illustration shows both
the physical and electrical layout of this
particular relay.

Use of this type of voltage su’pply will
do much to reduce “local QRN generated
by the vehicle, Give it a try. ...VE3FGSH=
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NEED CRYSTALS ?

We can supply
crystals from

2KHz to 80 MHz

in many types
of holders.

SPECIALS

Colar TV crystal (3579, 545KHz) wire leads $1.60 4 for 5.00|
]OO KH; frequency standard crystal (HC 13/U) -l 50
000 KHz frequency standard (HC6/U)
Any CB crystal, trans. or rec. 2 50
(except synthesizer crystals)
Any amateur band crystal in FT-243 holders 1.50 4 for 5.00
(except 80-160 meters)
B0 meter crystals in FT-243 holders 2.50

We have in stock over six million crystals
which include types CR1A/AR, FT243,
FT241, MC7, HCe/U, HC13/U, etc.

Send 10¢ for our 1970 catalog with
oscillator circuits, listing thousands of fre-
quencies in stock for immediate delivery.
(Add 10¢ per crystal to above prices for
shipment 1st class mail; 15¢ each for air
mail.)

ORDER DIRECT

with check or money order to

Special Quantity Prices
to Jobbers and Dealers

; 2400B Crystal Dr., Ft. Myers, Flz. 33801

radm amateur I I b I

= =\ GET YOUR NEW

ISSUES NOW!
\«.

Over 285,000 QTHs in
the U.S. edition $8.95

Over 165,000 QTHs in
the DX edition $6.95

NEW EDITION EVERY:
MARCH 1 — SEPT. 1
3 JUNE 1 — DEC. 1

Sprmg 1971 Supplement. .$3.50
These valuable EXTRA features included in bnth ediffons!
o QSL Managers Around the © Prefixes by Countries!
World! e Zips on all QTH's!
A.R.R.L. Phonetic Alphabet!

e Census of Radio Amateurs o
¢ Where To Buy!
.
L]

throughout the world!
= Radio Amateurs’ License
Class!
World Prefix Map!
International Radio
Amateur Prefixes

See your favorite dealer or order direct (add 25¢ for mailing
in U.S., Possessions & Canada. Elsewhere add 50¢).

Great Circle Bearings!

International Postal
Information!

® Plus much more!

PZYY FA010 AMATEUR
W;ﬁ; & Ca"bODI(mc.
BROCHURE! %, ~ -~ ol M PN LT

Lake Bluff, I1l. 60044
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SURFLUS TEST
EQUIPMENT

Electronic Parts, Tubes, Radios
New & Used Amateur Gear.

Send 25¢ for flyer listing hundreds of bargains,
and we'll add your name to our permanent
mailing list.

JEFF-TRONICS

4252 Pearl Rd.  Cleveland, Ohio 44109

7 GUNSMOKE?

Blow your mind on our back
issue bargain bunch, 30 {count
‘em) assorted (we hope) back
issues, all before 1968, for the
incredibly low price of $6 post-
paid (hardly pays for the post-
age). These are packed by slave
labor (to cut costs) so please ig-
nore notes calling for help, etc.
that may be slipped into the
| bundles. 73 Gunsmoke, Peter-
borough NH 03458, Send cash,
check or negotiable securities.

Standard Communications
New high performance 2-meter transceiver

$339.95 e

(Complete as shown
with microphone, built
in speaker and crystals
for 146. 94;
146.34/94: " 146.34/76;
146.76/76} ;
Basic Features: ® All silicon semiconductors
solid state circuitry ® 12 crystal controlled channel
capability ® 4 channels factory installed ® 10 watts
of R.F. output power ® Low power consumption
® MOSFET R.F. Amplifiers and mixer ® Noise
operated squelch circuit ® Hiflo power switch ®
Illuminated dial ® Self contained speaker (provis-
ions for remote speaker included) ® Metering of
battery voltage, relative received signal strength
and power output ® 4 microvolt or better
sensitivity

SPECIAL CLOSEQUT!

Standard SRC-806MA two meter FM trans-
ceiver — 10 watts output, 12 channel capability.
While they last— 3265.00 with 4 channels installed
and full six month warranty. Regularly $335.00

Write for brochure describing the SRC 826M and
Standard’s full line of accessories, including the
SRC-8518H 25 watt 2 meter FM transceiver.

ERICKSON ELECTRONICS
4657 N. Ravenswood Ave., Chicago, Illinois 60640
Tel: AC 312 334-3200
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PETITION fild by Wiyne Green WZNSD/1,
Peterborpugh, New Hampshis.

Tha Federal Communicetions Commission hes
had contidersbie difficulty with the 27 Mz
citizens band. Thousands of Dperstors sre wsing
this band for hobby puiposes even though this Is
prahiolea by the regulstions. Thoussnds mare
we uiing Niegsl sntennas and Illegsl power
smplifisrs. Thoussnds ere using The bend even
without s iegsl ficenss. 1t seems obvious et
ere It & demonsated need 167 & hobby band If
he spproprists frequancies can be silocetsd,
Such & bend would provide a legal way for thess
ooerstons 1o nicats and could therefors
fres the 27 band for e originel purposs s &
memibusiness band,

The drop in the prowth of the ameteur redic
mrvice i reflecting siong to the skctwonics and
communications industries @1 & drop In the
Pumbar of new workers entering this 1isid. The
reacs of thess Incurlries are poing 1o be grester
Than ever = computens and KOECE-age communi.
cations gradusily involve more snd more bus

e prudent to 0o Everyihing rescnable 1o try
A ENCOUrMGE The prowth of smatews radio st
thin tima.

The major fectors influencing the growth of

sals by the ARRL. the
Institution of $4 licenss fee by the FCC, and
indescritable mem on the citizens beng wi
800,000 or 30 sctive 1ations wiing 23 chennels 3
Siustion which has lended to dicoursgs
most liksly smeteur radio prospects and divert
Tthem 1o other it

The FCC in Docket 18802 het ingicated that

it s Interestac in making fevenus mest Expenses
#nd hes proposed that smateur license tees be
raisec 19 89 and the citliens band fees raised to
$19. The result of this would em 1 be even
more problems for bOth serwices, with the recent

turned down sgain snd the
mpresiive incresse in completely uniicensed cit:
rens band operstion becoming the rule rether
Than the exception. The Commimion i ssked

licerna using the reguisr amateur call sress, but
sarting with NATAAA and golng through to
NZ1ZZZ, u system which would provide for aver
4,500,000 cailigra 1o be Imusd. When 3 Hooby
Cless aperator goes to 8 higher cluss of licenss the
lest thres letters could be pamed mlong 10 the
WAIAAA typs of call letter, thus preserving the
identity. of the operatol Thicugh This COUNTETPerT
call,

mary
Tha Hobby Ciats Icents would seem to fulfill
# number of needs without TWking snyThing sway
frem anyone. It would provide a legal
bend which is cbwiously nesded. It would hein
the Commimion solve the protlems of the citi-
zem band. It would provide activity on &
vinuslly unused smatesr Band. It would en

of manutacturers & vary

Thus the Commission guing, the amatewrs
B8in, The country geirs, the manufscturers galn,
and ro one cses.

Befors the
FEDERAL COMMUNICATIONS COMMISSION
W n, D.C. 20584

I the Matter of

Amandment of Parz 55 end Part 15 of the
Rules Alic-

hacwwith 1o conside en sourcs for the
Peeced income thet might be derived from the
Incrasss of These two fess, thus siiminsting ot
leatt the need for the incraess in the smateur
radio fews.

The Commimion hes besn requested 10 estas,
Fsn s hobby-type lcenss in the pew witn
allocations In the amatews tensix-, end twe.
mater bands Esch of ihese requests has hao
sricus drawbacks which have anﬂI_.w
Implemantation, Basically, though nana of 1

of
rsmrrdlargba i b o bad T At et e bl el
, Citizens Radio Servics in 1958, providing Twanty-

ficanss would Inevitably cause a hardship to thoss
row using the band and to thase amateurs who
Might want 10 usa the Band in the nesr futurs.
Thers Is one amatsur band, howeves, that has
bean aimon completely pessed by and which
shaws no signt of serious smateur developmant in
the forsssesbls futurs, This Is the smateur
220-2286 MHx band. It would seerm Important
That this wide and valusble smetsur band should
bs devsloped if It Is 1o be retained st future
international conferances, Ther
vical reasans why this band ha
the expansion of smatewr radio the miero-
waves: The next band up h better for moon-

. the public's nesds for personal

cation and Assignment of Frequencies for
Uniicansad . Class D Cith
zens Radio Sarvice and & New Proposed
Clem E Citizens Radio Servics

PETITION OF PROPOSED RULEMAKING
Been

ian
Individual citizens in conducting thair aaily sctivity
both & parsonal snd business naturs. This nesd

thres crystal conmollsd channels with 10 KC
tocing In the 27 MHz band, In the srsblishment
of the Clam D Citizens Radic Service, the Commis-

A. F. Spectrum to concuct thair sffairs for
convenienca and tafaty vis personal two-way radio.
The tachnical limitation of 27 MHz and the imitsd
number af channels maca svailable have preventsd
he Class D Citizens Radio Servics fram maeting Its
total abjective. We hawa lesrned much cancerning
wo-way radic
communications, even with thess Nimiting factors,

@ can now mare complersly define and more

bounce work, mors I
sbla for the 450 MH2 band, repsater controls
ame practical
ion s slloca.

Tha Solution. . .
1t is hereby proposed that the Commis

sion Instltute & Hobby class smsteur licanse
no code and no theory sle
es and reguiations exsminstion
dministared by, any licensed

amateur, Genersl cles or sbove, snd which will
Permit the hokier to operate with & power of up
to 100 watts uslng narowband FM (18 kHz
devistion) In e frequency rangs from 220.5 10
224.6 MHz, Thi
tes of $5 for
renswable upon prool of us snd e 36 fes. The
220.-220.5 and 224.5-225.0 MHx segrments of the
bend would ¥ilil b open 10 higher cirses of
licensa as presently suthoried, Thim preserving
ans MHz of the band for axciusive use of the
higher ciasses of license.

This Hobby cless ficenss would provids the
Bond that The cliitens band operators need, one
whars hobby Operation i legal, Bno would Thus
free the 27 MHz band for busines snd personsl

interference res communications for the oper-
s, Offeing Them sdequsts ressons for
chenging from the 23 channels on 27 MMz The
coming Gropatf in sip conditions on 27 MM will
work 1o the and of encoursging the changeover.

would be ligely sei-policing, thus removing &
wery wapersive trom the Commissien.

It i sospetted thet the Hobby clam licenss
permit communication DWough repesters, but
et & higher clam license be required for the
imstalistion and maintensnce of & reosater, since
TCAnicHl knowisdge it much more nacemary for
e instalistion than the use of & recestar.

1 might be polnted Gut thet the ametesr 220,

MHE taed i sbove television channel 13 end thit

interiarance 19 televition racaption would thus be,

unlively. harmonic radistion would be
within the 480 MH: smatewr Band and would
2l be unlikely ¥ Inteiers witnh commareisl
bands. The 500 kHz guard bends on ssch side of
the proposs Hobty bend would rovide ade
Quats isoiution for srrart cperators to keep them
from interfaring with sdjecent commaencial Bands.

The use of FM 1ethniques would reduce the
problems ot ynes which contributas so
much 10 the frustrations of the 27 MHz bend sand

call lattars 1t Iy proposed that & mew set of
camigns De established for the Mobby cles

serve thh
two-way radio service.

for parsanal

1. CITIZENS NEED FOR PERSONAL TWO-WAY
RADIO

In our mabila society todsy, we heve sn

arees where land line communications
facilities era nat evailabla. The primary nesd ls
for short rangs communications (within ten
miles). The cost of squinmant must be kent low
for the prestest bansfit to tha grestest. number
of citizena. The service must affer the grostost
flaxibility of use so that the chtizen may avall
himssl! to this service In sl ha ectivitles,
whethsr be be In his home or sutomobila or on
& flshing or camping excursion.

The Clem D Ci

that low cost squipment owned and opersted
By the user provides the most satisfactory
sorvica.

Il. JUSTIFICATION FOR EXPANSION OF PER.

SONAL RADIO SERVICE
The benelits of Cwnership and opars-
tion of Citizers Two-Wey Asdic heve besn
proved over and over again In the number of
Public smistance scts thet have been performed
on the Clam D Citizans Radio Service throughr
©ut the country. The sxamoles of smistance,
both for wsfety and convenience, that hive besn
™ the panersl public by Clas D

Parsonal Tevo-Way Aadio squipment.

Mi. REQUIREMENTS FOR IMPROVING PER-
SONAL TWO-WAY COMMUNICATIONS
SEAVICE.

must ba simols o

mum utilization can be cbNiNed with the
lnsst confusion and interfersnce.
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D. Prapar location in the frequancy spectrum
must bs mads to minimize the toshnical
operating problem, short range cammuni-
catians in all types of tarrain and populated
aroes must ba accampihined with minimum

ntorfarance dus to man-mads or natural

interf

. Licansing procediures must bs 3implified 1o

permit stficient handling of the large num-

bers of licensing that are required for this
porsanal radio sarvice.

m

The orlginal establishment of the Citizens Fadio
Sarvics by tha FCC and subsequant establishmant
of the Class' D Citlzens Redio Service was to
“provide the broadest possible public use and
benofiz of the frequency spectrum of necessary
businets and personsl communications’”. The fol-
lowing fectars concerning allocation of Trsquancias
In the Hadio Servica.

1. Technical mmospheric (skip) conditlans
maka the Class D Citizens (27 MHzl band
mors conduche to long distonce amateur
Type operation than the short.range com-
munications o which the cparation k resric-
o0,

2. A, F. noisa, bath man-mada and stmospheric,
coupled with low powsr and low antenna
naight restrictions, limit
Citizans (27 MH2) Ban
w tha pelnt of qua:
sffactiuness for its intended purpase.
Overcrowded conditions on the 23 chonnels
of the 27 MHz Closs O Citizens Radio
Service, togather with the sbove facto
dograded tha Citizans viea 1o a leval
of inatfectivenass In many
A lass E Sa Is proposed bext
possible tolution to pravide the U.S. Citizens with
praperly regulates frequency spectrum for “par-
sonal communicetions”.

A naw Class E Chizens Radio Service s requested
19 be established batwoon 222 and 224 MHz. Tha
current Amateur Raedio Servica Frequency allace-
tlon of 220 to 225 should ba changed to 220 10

L

232 MHz for one claie plus 224 to 226 MHz for
anothar class.
This new Class € Citizons Radio Service should

exablishing technical and aparating parsmaters, it
i recommended that the VHF Marine reg:
nt axamels of praviding

I
need for more short rang

‘persanal communlca-

The fallawing regulations for oparatian are recom-
mended with tha besic abjective of providing
communications for tha mobile public for conven-
fonce and safety up 10 & railabls range of tan to
twenty miles.

A. Power output to antenna (Imit of twanty-five
watts with spaclal “publle servica’ licanee an
base station allowsd 8t one-huncred watts
Gutput to antanna.

Antenna height limic of twanty fast sbove
the nearest man-mads or natural object with-
i 500 yards; or 3lxty faer abova tha existing
‘tarrain (whichever is higher),

Froquency amignments are requested =1
tallows:

0,

Transmission of FM voice only with 25 KC
awacing. Crystal controllad transmission ‘only. 80
channols assignes as follows:

Chennal
mobile 10 33ma license
mobile to sama liconse
mobile 10 38ma licanse
mobile o sama licanse
maobile 1 sama license
mobile 10 sama license
mabile 10 sama licanss
mobile 1o sama licenss
emargancy ute only per
Class D Channal 8

Frequency
222.000

222.026

30 bovnapwna

iternata

12" troval asietance vas
mobila general
9 permitted

222,275

36 road eendition Informa-
tion only; power. lImit
of 1 watt

222876

222.900

tion only; power limt
of 1 watt
TX audio call signs

33 road eendition Informa-
tion only; powar limt
of 1 wa
TX audia call signs

222925

39 read condition Informa- 222,950
tion only; power limit
of 1 watt
TX audic call signs

40 road condition informa-
tion only; power limit
of 1 wart
TX audlo call signs

41 iacal tratfic cantrol
usa only; for a limit
of 1 watt

42 lacal tratfic control
usa only; for a limit
ef 1 wart

43 iacal tatfic control
use only; for a limix
of 1 watt

44 lacal traftic contral
usa anly; for & limit

222,975

223.000

223,026

223.050

223.075

45 locsl tratfic contral 223.100
usa only: for s limit
of 1 watt

45 in plant uss anly;
limit ef 1 warr

7 in plant uss anly;
limit of 1 wart

223125

223150

223175

48 in plant use anly; 223.200
timit of 1 wate

S0 in plant use anly;
Timit of 1 watt

51 local use of units
with soma sl slgn;
ilmiz of 1 ware

82 local uso of units
with 10ma cull slgn;
limit of 1 wtt

3 local use of unins
with same call sign;
limlx of 1 wor

54 lacal uso of units
weith sama call slgn;
linmit of 1 watt

55 local use of units
with sama call sign;
limlt of 1 war

56 marine usa only
limit of 1 wart

57 marine use only: 223.400
timit of 1 watt

58 marine use only;
iimit of 1 want

59 marina usa only

60 marine uta anly

81 limited w0 units of
s2me licants; limited

%0 contact only.
%0 contact onl
units must ch
altarnate chann
for messaga

62 [Imited to units af
sama licenss; forbusl-
nems cammunlcatians onty

223.226
223.250

223.276

223.300

223.3925

223.350

223.375

223.425

223.450
223,475
223500

223525

63 [Imited 10 units of

sama licansa; for busl-

ness communicatians anly
64 [imited 0 unirs of

sama icanss; for busi-

ness communications only
65 limited 10 units of

rama licansa; for busl-

nets communicatians anly
65 limited o units of

sama licanss; Tor busl-

ness communications anly
67 Himited 10 units of

ama licanso; for busi-

ness communications anly
%68 limited 1o units of

samo licanse; for busi-

ness communicatians anty

223.550

223578

223.600

223.625

223.660

Vo erava) st tanes s 222300 B9 Vmited to units of 223.700
©enly mobila genaral
calling pormitted
14 weather advisory usa 222,326 70 Veitod 1 units o 223.725
genoral colling permitted aamalieray: for b
15 traffic adviscry use 222 360
ganeral calling permitted E 223.750
18 mobile to unit of 222 376
same or diffarent licensa limited to contact anly;
17 mabile 10 unit of 222.400  UMits must change o
same or different liconse altarnata channel
18 mablia to unit of 222,425 _ for messsge
sama or diffarent licanss 72 for units of tha same 223.778
19 mablia o unit of 222.450 __Or ditferent license
same or differant licanse. 73 for units of the sama 223.800
20 mablis to unit of 222.476 _ OF different llcense
same or oifferant license 74 for units of tha sama 223.825
21 mablie ganeral calling 222,500 o alffsrent license
{or contact only; must & for units af the seme 222.850
t Itarent ficense
s of the 1ame 223.875
222,525 arent licensa
2 of the eme 223.900
222.550
223.925
222,675
223,950
222.500
sama or different licenss 80 223,975
26 mobile to unit of 222,625
27 mobile to unh of 222,650
aamu or different lcenss 11 it recommenden That all wransceiver squipmant
28 moblle to unit of 222,675 De required to have a switch cutting power to one

sama or diffarent license
29 mabile to unit of

sama or ditferant license
30 moblie to unit of

same ar aiffersnt licanse
31 mobila to unit of

sama ar diffrant licane
32 mobile to unt of

sama or different licane
33 mobile to unit of

sama or different licante
34 mobile 10 unit of

same or different licante
36 mobile 1o unitof

222.700
222,728
222,760
222.775
222 800
222,826

222 860
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watt ransmit 1o tha antenne. It is further recorm-
ded that repsatar oparation mitted an
nels 61 thraugh BO with tha restriction that
tone control ba requirad on all repsater operationy.
Licansing an Ciass E Citlzans Aadio Service shauld
be estsblished o that Bl‘h transmitter must have
an inalvidusl ilcants with fas of $3.00 for
each transmitiar, valid for five yesrs, A provision
ahould be made that license applicant mey ba
granted tha sama license identification numbar ha
is using on other equipment within the service. An
exception to this rula would ba & licansa may be

wranted on a no-cherge basis for any suthorized
Pubilic Service Agency.

wamalec: o

. ——r

TELETYPE! Using tape for repetitive material
such as station description, over-the-air QSL, and
such? You should Model 7A tape transmitters $9.

RELAYS? W.E. Model 215A paolar relays, in fine
shape, $5 each; fair shape $2.50 each. Poor shape
$l.

TELETYPE DISTRIBUTORS. Model 30A start-
stop distributors for any printers requiring sep-
arate distributors, for tape eguipment, etc. In-
cludes both transmitting and receiving distribu-
tor, Westinghouse 1/75 hp, 115 V 60 Hz, 1800
rom motor, $17.50,

TELETYPE TAPE GEAR. Complete tape trans-
mitter with built-in distributor, ac. $32.75. These
are compact units, ideal for setting up in a line
with various tape loops for standard QSO infor-
mation or messages.

TELETYPE PERFORATOR. Model 2A typing
perforator, good shape, does not tie up your
system when you are making tapes. $35.

TELETYPE TAPE DISTRIBUTOR. Model 7A
tape distributor (matches 7A tape transmitters)
with plug-in jack for 7A tape head, $14.90.

TELETYPE DISTRIBUTOR. Model 73 distribu-
tor (see page 100 of HAM-RTTY book) for use
with tape transmitters, printers with no distribu-
tors, etc., $10.

TELETYPE PRINTER. Strip printer for those
interested in a compact unit, less than one cubic
foot in size! Model 401. Allows you to copy
signals off the air while cutting tape in answer
without tying up your regular page printer, Prints
on standard 5/32" tape. $45 in good shape, $25
not in good shape.

Al units in short supply; first come, first served.
All sold FOB N.H. Quality of the units varies
from new to dirty and ugh. Early orders will get
best gear. All units are priced at ugh condition
price so if you get a new unit, be glad; if you get
an ugh model, be thankful that you got one at
all. Send check or money order to Radio Book-
shop, Peterborough NH 03458, USA only, please.
And include postage unless you want units sent
collect by UPS or Railway Express.
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Hi-Sensitivity Wide-Band AM6FM RCVR
38-1000 MHZ: AN/ALR-5 consists of brand-new
Tuner/Converter. CV-253/ALR in original factory
pack and an exc., used, checked OK & grtd. main
rcvr R-444 modified for 120 v, 50/60 hz. Packed
with each tuner is the factory checkout sheet. The
one we opened showed SENSITITY: 1.1 uv at 38.3
mhz, 0.9 at 133 mhz. 5 at 538 mhz, 4% at 778 mhz,

7 at 1 ghz, With book and pwr-input plug, all,
U o i s L e Y P A IR o 03 1 5 e 275.00
30 mHz Panadapter for the above ......... 97.50

Tha manufacturer would be held ressonsible 1o

include a short form Clem E Citizens license
application with the owner's manual of esch sat
ang the desler Rkt resDoneibls for smuring That an
soplication if passed on 10 The purchasers of ths
e time of sele of new snd used

maing procedurs in the cma of
nclividusls, 3 short form lkenss sppiication (in-
cluded with sach sst) mey be wied m seif-amgn
call numbers which require no responsa from the
Commission. A sample short form licansing proce
Gurs is serached

Further control of illsgal or imoroper equipment
sais snd Gperation i sxmbikhed by raquiring the
Manyfecturer snd Desler to certify that the egulo-
ment, when scid, complies with tha spphicatle
regutation.

It i3 urged et the COMMISHON MOw ith hasts to
Brouias this moch eedsd ruiemaking for T Lene
fit af ail citizars end their growing requiremant for
Barsontl two-way radio communications. for con
venierce and Ila‘l'\r

Very truly youts,

Vi1, Thomass - Chalrman
Citizans Radic Section

Ingustrial Electronics O lvision
Electronic Industriss Associetion

R-390/URR Recvr; Collins xtl-zero-beating, driftless
receiver, grtd 100% perfect 795.00

R-320 A/URR has mech. filters, grtd. perfect 995.00

Regul. Pwr Sply for Command, LM, Etc.
PP-106/U: Metered. Knob-adjustable 90-270 v up to
80 ma dc; also select an AC of 6.3 v 5A, or 126 v
2% A or 23 v 2} A. With mating output
plug & all tech. cata. Shpg. wt. 50 Ibs. . . . . . 19,50

BARGAINS WHICH THE ABOVE WILL POWER:
LM-(*) Freq. Meter: 125—20 MHz, .01%, CW or AM,
with serial-matched calib. book, tech. data, mating

plug. Shippingwt. 161lbs. ... ............. 57.50
Same, lesscalib. book . . ... cvecnenien o 12.95
TS-323 Freq. Meter: 20-480 mhz. 001% . 169.50

A.R.C. R22: 540-1600 khz revr w/knob + data 17,95
A.R.C. R32: 108-132 mhz rcvr w/knob + data 13.95

Versatile Plate & Filam. Transformer
Depot Spares for SP-600-JX: Pri, 95/105/117/130/
190/210/234/260 v 50-60 hz. Sec. 1: 305-0-305 v
160 ma. Sec. 2: 5 v3 A.Sec. 3: 6.3 v5A. Sec 4: 7%
v %A, Sec. 5: 7% v 1% A. Legend for pins is plainl
marked. Herm. sealed. Add postage for 13 Ibs 3.9§

Our warehouses are bursting with good OSCIL-
LOSCOPES, Digital Counters, Aeroncutical
Test Sets, Audio Test Sets, Oscillators, VI'VM s
Precision Meters, Pulse Generators, S:ﬁ'nal Gen-
erators, Drfferentml Voltmeters, egulated
Power Supplies, Ham Receivers, Wailmelers,
Line-Voltage Regulators, etc. etc. We can’t

ossibly begin to list euerythmg in these ads.
{Ve have separate Catalogs for each Category of
Equipment, . .so please ask for your needs by
the type of equment you need! THANKS!

WE ALSO BUY! WHAT DO YOU HAVE?

R. E. GOODHEART CO., INC.
Box 1220-GC, Beverly Hills, Calif. 90213

Phones: Area Code 213, Office 272-5707

™

““A 30 to 50 megacycle rig? Why can’t you walk

to school like | did?™”

Thousands of Parts

ELECTRONIC PARTS & EQUIPMENTS
See us U Builders for Bargains (no fliers)

DOW TRADING CO. INC.

1829 E. Huntington Drive
Duarte CA 91010 — 213-357-3763

Of The WORLD'S
FREE Catalog FINEST GOV'T
SURPLUS ELECTRONIC BARGAINS

Now BIGGER and
BETTER Than Ever!

| ~="""TMAIL THIS COUPON NOW——"—

| aooRess: : I
l

] cirr: STATE: " ZIP:

For-ywr FREE copy. Ml‘ out cmrpnu and mall. Dept. ?3
FAIR RADIO SALES
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

126

QRX QRL! No new repair jobs can
be accepted until further notice.

PANTRONICS OF VIRGINIA, INC.

P.O. Box 209
= Annandale, Virginia 22323

7.5 VCT @ 21 AMPS

4-1000A FILAMENT TRANSFORMERS

3%"H, 4%"W, 3%"D. NET WT. 8 LBS.
$14.95 PPD
PETER W. DAHL CO.

5325 Annette Ave.
EL PASO, TEXAS 79924 Tele:915-751-4856

117 VAC PRIMARY

while choosing from a

LARGEST ASSORTMENT of
BRAND NAMES
You can save enormous amounts of money

ceivers, receivers, transmitters, etc,
WE HAVE EVERYTHING IN HAM GEAR

SAVE MONEY ORDER BY MAIL

CB Radio Co., Inc.
Swampscott, Mass. 01901

complete line of trans-

89 Aspen Rd.
617-598-9700

Blow Your Mind|

AND ALL YOUR MONEY AT

DAYTON SURPLUS

1001 East 2nd, Dayton OH 45403
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2 ! t1]
_,_-—-"""- iy P
SPRAGUE- IC's : p 1C “AM
- FAIRCHIL o Doty
i Ay 3 1O ien BOT
908 Full Adder DescriP 139
909 Buffer Type wide pand 119
912 Half Adder o 792 4F AP 119
913 Shift Register Your i

915Dual § In. Gate §
921 Dual 2 In. Gate choi®®
940 JK Flip Flop
960 Dual Buffer

4,000 BIT []

] o

stor

!
MEMORY  $8.50 HIGH VOLTAGE
Adn [ i
S POPULAR “LINE LITERS” 1 AMP X
[] 10— 1Amp 800 piv silicon rectifiers .. 1.00 PV SALE
@ 8 — 1Amp 1000 plv silicon rectifiers .. 1.00 - 2000+ 1.00
| 6 =2 Amp 1000 piv silicon rectifiers .. 1.00 ] 3000 1.35
Ll 3—3Amp 1000 piv silicon rectifiers .. 1.00 ] 4000 1.65
" {] 10 —3Amp 600V piv silicon rectifiers .. 1.00 §] 5000 2.25
From IBM Computers, [J 40 GE 1Amp silicon rects, to 1000V ... 1.00 E 6000 296 SILICON
[] 1-Watt Audie “IC amplifier’”” WC334 ... 1.49 8000 3.50
Guaranteed! W /Spec Sheets E 1 Voltage Regulator, 0-40V pos “IC.,. 1.19 1 10000 3.95 RECT]HER
* 4 — 2N4409 Nixie tube drivers ...... 1.00
EPOXY RECTIFIERS | 1 —6Amp 200 DRV Triac .. .. .. ...- .88
L] 1 —15Amp 200 PRV Triac -------... 1.19 B AMP PIV SALE
L] 1—25Amp 200 PRV Trlac . ..... 1.49 5 0.88
[0 1 Tunnel Diode IN3717 ............ 1.00 FULL 0 $0.
[ 1 — 2N3632 400MC 3A.20W. npn sil . . f.gg 500 133
PIV 1Amp* 2Amp 3Amp 1 — 5U4 Raytheon silicon tube ...... : k
S0 $.05 $.05 S§.08 3 — ER-900 Trigger diodes, triacs . ... .99 WAVE 438 150
100 06 06 -}2 2 — 2N2419 Unijunction transistors - 1.19 .
igg “g; g; _zg 2 N-Channel plastic Fets 2N3819 Texas 1.19 BRIDGE 600 1.75
600 a2 12 .28 I 4 — 2N4409 Nixie tube drivers ...... 1.00 800 1.95
800 -16 -16 -39 [1 10 — 1 watt zeners 5 to 12 volts . ... 1,00 1000 2.25
1000 .22 .22 .59 : : =
S 1 RTL-923 JK Flip Flop TO5 ... .. .69 RECT s
microministare 1 RTL-914 Dual 2 Input gate TO5 .69

GIANT SALE ON NEW TTL
TEXAS & NATIONAL ICs

Guaranteed! W /Spec Sheets

Any 3 — 10% Discoun#!
TYPE DESCRIPTION SALE
= Includes SN749.0 decade
[] SN7400N Quad Z-input NAND gate .......$.88 counter, SN7441 BCD 3 PC. KIT
[] SN7401N Same as 7400 but with decoder-driver, SNT475
open collector outpyt . .. ....... .88 quad latch with hookups. $ 'Io
[ ] SN7402N Quad 2-input NOR gate ........ .BSB instructions.

[] SN7404N Hex inverter ... ..

It A A e i O
[] sSN7410N Triple 2 input NAND gate . ...... .B8 NIXIE* TUBE
[J SN7420N Dual 4-input NAND gate ....... .88

[J SN7430N g-input NAND gate ...... .... .BB a (0-9), wide angle 55 95
[J SN7440N Dual 4-input NAND buffer ...... .88 * Similar to Burroughs .
[] SN7441N BCD-to-Nixie tube driver . ...... 4.95
[J SN7442N BCD-to-decimal-decoder .......4.50
D SN7460N Dual 4-input expander ... ...... .88 G
[] SN7472N J-K Master slave flip flop . .. ... . .99 L]GHT-EMI l I 'N DlODES
[[] SN7473N Dual J-K mastier slave flip flop . ..1.19
e
[[] SN7474N Dual D-type edge triggered (LEDS) $ .50 Any 2 “}\ L
AT ol e) F b e G D e S s e 9 K] 2.69 = =
[] SN7475N Quad bistable latch . ..........2.95 2 o =~
[] sSN7476N Dual J-K flipflop ... .ccunue.- 1.49 A i "
[] SN74B0N Gated full adder ............. 1.49 (s VisiblesCED Brite Red" ... 1
[] SN7481N 16-bit MEMORY . ............ 4.50 [] Visible “Brite Red" Detector
L] SN7482N 2-bit binary full adder ......... 4.95 [ tnvisible ‘Infrared” Detector-
[] sN7483N 4-bit binary full adder . ........ 5.50 O invisible LED “Infrared”

[] SN7490N Decade counter . ......
[] SN7491N 8-bit shift register

D sn7asan pividecby-wetve counier ... o295 | LIGHT ACTIVATED SCRS

[] SN7494N 4-bit shift register ...........3.95 g Bujlt-in lens transmits light
[] sN7495N d-bit right-shift left- energy, activates, triggers TO-18 case silicon control
shift register . .. - - cowiw e ns 3.95 rectifier. A com

! panion to our fiber optic li i
Requires as little as 30 uA. P ght pipes.
SPRING

' SN
CATALOG POI-Y P AKS fﬁ'nf?e?é‘. gﬁ?’s ;\ For ihe V51 time anywhere Yy
\ \ 3

01940 PRY SALE

100 $1.95

Terms: add postage. Rated: net 30, cod’'s 25G ggg %gg
Phone Orders: Wakefield, Mass. (617) 245-382% 200 3-50

Retail: 211 Albion, St., Wakefield, Mass. ;



I— _73_R;;de_r‘5'erwce Coupon

Now: we don’t say that every single reader
must buy every last product advertised in 73.
We believe that, but we don't say it. The very
least every reader can do is to put an a show of
interest in the products herein advertised. To
make this a simple task, even for the laziest
reader (now there is a contest for youl), we
have cleverly arranged the advertising index to
double as a readers service coupon. All you
have to do is tear it out (or photocopy it) and
send it in with the appropriate boxes marked.
(We have a prize for the most boxes marked
...a silent prayer of thanks from the pub-
lisher). We'll accept postcards, slips of paper, or
almost anything else that lists the companies
you want to hear from and your addrass.

Mo one likes to go into a stasa without
buying something, right? It is the same with
these information requests. You will be
expected to buy something. Oh, it doesn’t have
to be a $50,000 antenna system, but it should
be sormething modest...a transceiver..,a
linear . . . you know. We'll leave the decision up
to you, knowing that we can trust you to do
the right thing.

And we are definitely not saying that the

PROPAGATION CHART
J. H. Nelson
Good O Fair (open) Poor[]
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